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"(+)-DISCODERMOLIDE

(+)-Discodermolide is a novel polyketide natural product that was isolated from extracts of
the marine sponge Discodermolide dissoluta by researchers at the Harbor Branch
Oceanographic Institution (HBOI) (Gunasekera SP, Gunasekera M, Longley RE, Schulte
GK. Discodermolide: a new bioactive polyhydroxylated lactone from the marine sponge
Discodermia dissoluta. [published erratum appears in J. Org. Chem. 1991;56:1346]. J. Org.
Chem. 1990;55:4912-15.). Discodermolide lacks obvious structural resemblance to
paclitaxel, yet it shares with paclitaxel (the active substance in the drug Taxol) the ability to
stabilize microtubules. In mechanism-based assays, discodermolide is more effective than
paclitaxel. In fact, of the handful of compounds known to induce polymerization of purified
tubulin, discodermolide is the most potent. However, microtubules, a major structural
component in cells, are not simple equlibrium polymers of tubulin. They exist as regulated
GTP-driven dynamic assemblies of heterodimers of o and  tubulin. Although the dynamics
are relatively slow in interphase cells, upon entering mitosis, the rate of growing and
shortening increases 20 to 100-fold — the average microtubule turns over half the tubulin
subunits every ten seconds. This change in rate allows the cytoskeletal microtubule
network to dismantle and a bipolar spindle-shaped array of microtubules to assemble. The
spindle attaches to chromosomes and moves them apart. The response to complete

suppression of microtubule dynamics in cells is death. However, mitotic cells are more
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SUMMARY OF THE INVENTION

The present invention relates to a more practical synthesis of discodermolide and
analogues thereof. In another embodiment, the instant invention relates to novel
compounds useful in the preparation of discodermolide and analogues thereof. In a further
embodiment, the instant invention relates to novel compounds which are prepared by the

process of the instant invention.

DETAILED DESCRIPTION OF THE INVENTION

The essence of the instant invention is the discovery of a more practical synthesis
for discodermolide and analogues thereof. More particularly, it has been discovered that

discodermolide and analogues thereof can be prepared by a three-step reaction as follows:
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IV WO 02/12220 PCT/ EPO1/ 09068 -4 STEP 3 OH acid pronoted | actonization H3
|V and deprotection OH 02CNH2 HC HC ACH3 CH3 OH RQ H3C H3C H3C V where
Rl is (Cw@y2al2kyl, benzyl or an acid |abile hydroxyl proPeT/EPHgIgssoup; R2
is (CL.6) alkyl or benzyl; R3 is hydrogen, (Cl1_6) alkyl, benzyl,
CO(C1_12) alkyl, C(OPh, C(OQCL 12),alkyl, C(OOPh, C(ONHCL 12)

al kyl, C(ONHPh or an acid labile hydr'c&yl protecting group; 113" is an
acid | abile hydroxyl protecting group; R4 is hydrogen or nethyl; and X is
O, NHL NCH3i S or CH2, with the proviso that when X is 0 and R3 is an acid
| abi | e hydroxyl protecting group in the conmpound of fornmula I, the "-X-R3"

noi ety in the conpound of formula V ig.=0OH As to the individual steps,
Step 1 involves the coupling of a ket onpound of forrmula I with an

al dehyde conpound of forrmula Il via an aldol reaction to obtain a O-

hydr oxyket one conmpound of formula Ill. The couplifg is conveniently carried

out wwth between 1 and 20, preferably between 5 j@and 15, equivalents of the
ket one conmpound of fornmula | relatiye to the al dehyde cgypound of fornula
I'l1. The cougsidmgmnétsd ledpnizatiored i KC{ he 7 of : ‘ yl boron hal i de
or triflyatend ft i ral ' i & PR
preferably (3-chl orodiisopi no&anphg
am ne, nore preferablytriethf[‘ : )
preferably an ether, nore preferanyCHadi dt hyl ether, at a t gfper,atur e of
bet ween -100C and 202C, preferably bet wedh -782C and -
of between 2 and 72 hours, preferably for 16 hours.

Vv

where Ry is (Cy.6) alkyl, benzyl or an acid labile hydroxyl protecting group; R; is (Cy.¢) alkyl or
benzyl; Rs is hydrogen, (Ci.¢) alkyl, benzyl, C(O)(Ci.12) alkyl, C(O)Ph, C(O)O(C.12) alkyl,
C(O)OPh, C(O)NH(C;.12) alkyl, C(O)NHPh or an acid labile hydroxyl protecting group; R3" is
an acid labile hydroxyl protecting group; R, is hydrogen or methyl; and X is O, NH, NCH;, S
or CHa, with the proviso that when X is O and Rs is an acid labile hydroxyl protecting group

in the compound of formula I, the “-X-R3” moiety in the compound of formula V is -OH.

As to the individual steps, Step 1 involves the coupling of a ketone compound of
formula | with an aldehyde compound of formula Il via an aldol reaction to obtain a B-
hydroxyketone compound of formula lll. The coupling is conveniently carried out with
between 1 and 20, preferably between 5 and 15, equivalents of the ketone compound of
formula | relative to the aldehyde compound of formula Il. The coupling is conducted in the
presence of: 1) a dialkylboron halide or triflate, preferably a chiral boron chloride or triflate,
more preferably B-chlorodiisopinocamphenylborane; 2) a base, preferably an amine, more
preferably triethylamine; and 3) a polar organic solvent, preferably an ether, more preferably
diethyl ether, at a temperature of between - 100°C and 20°C, preferably between -782C and
-20°C, for a period of between 2 and 72 hours, preferably for 16 hours.

Step 2 concerns the reduction of the B-hydroxyketone compound of formula lil and,
more particularly, the ketone group common to such compounds, to obtain a 1,3-diol
compound of formula IV. The reduction is conducted in the presence of: 1) a ketone

reducing agent, preferably a borohydride such as tetramethylammonium



Step 2 concerns the reduction of the (3-hydroxyketone conpound of formula
1l and, nore particularly, the ketone group comon to such conpounds, to
obtain awQ8z20 conpound of fornula |IV. The reduction PeT/EBNA90ESed i N
the presence of: 1) a ketone reducing agent, preferably a borohydride such
as tetranet hyl ammoni um WO 02/ 12220 PCT/ EPO1/ 09068 -5 tri acetoxyborohyd
ride; 2) a polar organic solvent, prefePably acetonitrile; and 3) a protic
sol vent, preferably a carboxylic acid, such as acetic acid, at a
tenperature of between 782C and 20C, preferably between -402C and -10C,
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conducted in the presence of: 1) a protlc acid, preferably an aqueous

protic axeigrabhl @ 16MOUM: ef erably an aqueous hydrogen hal i de solution, such
as aqueous hydrogen chloride; and 2) a pol ar organi c sol vent, preferably a
m xture of polar organic solvents, nore preferably a m xture of an

al i phati c alAsdrditepadit iyoweathe, Iag@aﬁatl%am@ﬂwﬁtﬂctmw thetacisHghiledfygdray! at a
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BN e PR etifed (br R i BELARE rRRRRNIAT aq ous Moy heude Sl ¢
hydr oxylsuph as aqueos lydoogen chliRZides ahG€R) 8 pokar kydanicosoheah pyéferably a mixture of
polar organic solvents, more preferably a mixture of an aliphatic alcohol and an ether, such
as methanol and tetrahydrofuran, at a temperature of between -20°C and 40°C, preferably
between 20°C and 25°C, for a period of 8 hours and 7 days, preferably between 16 and 72
hours, more preferably between 24 and 48 hours.

In another embodiment, the instant invention relates to the novel ketone compounds

of formula [:
/s
O X 0]
o) R
R \rlv “ !
R, CH, CH,
where R1 is (C1.¢) alkyl, benzyl, or an acid labile hydroxyl protecting group;

Rz is (C1.6) alkyl, or benzyl;

Rs is hydrogen, (Ci.s) alkyl, benzyl, C(O)(C.12) alkyl, C(O)Ph, C(O)O(C;.
1z)alkyl, C(O)OPh, C(O)NH(C.12)alkyl, C(O)NHPh, or an acid labile hydroxyl
protecting group;

R4 is hydrogen or methyl; and

Xis O, NH, NCHs, S or CH,.

Preferred compounds are those of formula la:



R3 is hydrogen, (Cl1_6) alkyl, benzyl, C(O(C1_12) alkyl, C(OPh, C(O Q C1-
12)al kyl, C(OOPh, C(ONH(CL 12)al kyl, C(O NHPh, or an acid | abile hydroxyl
protecti mogrezp) R4 is hydrogen or nethyl; and X is 0, MNH/ERGHBP6SS or
CH2. Preferred conmpounds are those of formula [a: WD 02/12220
PCT/ EP01/ 09068 -6 /R3 OX OR/OM R4 la 11 R CH3 CH3 where each of
R1' and R2' is (Cl1.6) alkyl; X is O, % -Cl-12; and R3 and R4 are as
defi ned above. Mire preferred conpounds are those of fornula Ib: A OOO
R~ONCHIb 1 3 R2" CH3 CH3 where R3' is (Cl.6)alkyl, C(O(C1.12)al kyl,
benzyl, C(O Q(Cl_12)al kyl, or an aci o}néabi | e hydroxyl protecting group;
and R1' and R2' are as defi neddabovex vey nore preferred conpound are
those of formula Ic: A* OOO
0] R
R;/ \N 4 la

R, CH, CH,

where each of Ry and Ry’ is (C1.6) alkyl;
Xis O, or CHy; and

Rs; and R, are as defined above.

More preferred compounds are those of formula Ib:

0 Ib

where R3’ is (Ci.s)alkyl, C(O)(C1.12)alkyl, benzyl, C(O)O(C4.12)alkyl, or an acid labile
hydroxyl protecting group; and
R+ and R, are as defined above.

Even more preferred compound are those of formula lc:

px

O o O

0] .
CH; e \T CH, Ic
CH, CH, CH,
where R3" is an acid labile hydroxyl protecting group.

In the above definitions: the term “(C,) alkyl” as used herein refers to a straight or
branched chain group consisting solely of carbon and hydrogen and having from 1 to 6
carbon atoms, whereas the term “(Cy.12) alkyl” as used herein refers to a straight or



CH30 CH3 Ic CH3 CH3 CH3 where R3" is an acid | abile hydroxyl protecting
group. In the above definitions: the term"(Cl.6) alkyl" as used herein
refers towaoyinas ght or branched chain group consi sting BOT/&Py1/@bescar bon
and hydrogen and having from1l to 6 carbon atons, whereas the term
"(CLl.12) alkyl"™ as used herein refers t'P a straight or WD 02/ 12220

PCT/ EPO1/ 09068 -7 branched chain group’ consisting solely of carbon and
hydrogen and having from1 to 12 carbon atons. Exanples of "al kyl" groups
i nclude nethyl, ethyl, propyl, butyl, pentyl, 3- nethylpentyl, etc. The

t er m " adirahdhadichainlgyopegrisigting tsetely efgagran sl hyakogepeahdtevinigifrorefldos2t o any

oxygen [up e o OSHI,e a id. mer ous
exanpl eg:g%?' afqélegeE&mhleg%gr%ﬁﬂn@&mBg%féCftﬂ'ﬁgg%&@E’i ?%H%Idp '%ﬁylt ﬁ%tggpgntgﬁ “can be
found i meéthgperdylaeld. Wits, Protective Groups in Organic Synthesis, 2d
edition, John Wley & Sons, New York, 1991. Specific exanples include, but
are not limted to, t-butyldinethylsilyl, triethylsilyl, t-

but yl di phenyITieltyim “doid labitehyrgxys protéctingeirbupsy aeubyd her@drefers to any
tetrahydro er _enbodi nent, the .instant .invention reI at es

ranyl. In f rt
Lo a procuaen baiidgrati fhat can RS rereVEs URGEYEXPORIE 18 APEGKINUMEIOUR Gramples
parti culoitiase @dﬂﬁm@&kﬁdﬁd%y@ﬁoé‘e@dﬂébm thelg@y amEcarPb& uhaGh BsedHMird Wits,

bel ow EP A ~ 3 addition ORRL/ Hi a R2 CH3

cH3 %%{Wtegqlqe Groups in 8rgan|c g/nthems 2d edltlon John Wiley & Sons, New York, 1991.
Specific examples include, but are not limited to, t-butyldimethylsilyl, triethylsilyl, ¢
butyldiphenylsilyl, triisopropylsilyl, methoxymethyl, and tetrahydropyranyl.

In a further embodiment, the instant invention relates to a process for preparing the
novel compounds of formula . More particularly, the compounds of formula | may be

prepared as depicted below:
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STEP B/R3 O X O oxidation /O- R4 Ny VI RLI R2 CH3 CH3 1 WD 02/12220
PCT/ EPO1/ 09068 -8 where Rli R2, R3, R4 and X are as defined above. As to
t he i ndi waozak222i eps, Step A involves the addition of a nRCHEPIIOMOEE hyl
group to an al dehyde conpound of forrmula VI to obtain an al cohol conpound
of formula VII. The addition is carried out in the presence of: 1) an
organonetal lic reagent, preferably an -8 kyllithiumor al kyl magnesi um

hal i de such as net hyl magnesi um brom de; and 2) a polar organic sol vent,
preferably an ether such as diethyl ether, at a tenperature of between -
782C and 409C, preferably at -789C and 02C., nore preferably at about

-402C. r p d_ of t ween tes and 24 hours, preferably between
30 ni nut)é’ ?ﬁ‘ % H&uﬁg,anggf%re %@'@FQBBQVGF or about 1 hour. Step B invol ves
t he oxi dation of an al cohol conpound of fornula VII to obtain the desired
ket one conpound, of f or nmul oxidation is carried o in the presence
of : 1) an oxfaihthe 'Bﬁ"gﬁéaﬁ‘? gt%‘ﬁﬁ?"l‘? P %‘i'&dﬂr}@t%&"legm ?rﬁhﬂgr&fﬂjtoan
activati gg aRigRyde compSUNdSIEbRGAR Wtoaotﬁ&ﬁmnrwédr@nc&ﬁpwna&ifhdﬂnﬁm f/axitde and

sul fur trioxide conmplex with pyridine; 2) base, pref erabIP/ an organic
base, m?@'?ﬁ'b'ﬁ&?ﬁlﬂdﬂ’é"t wpaqrﬁw'&mw)smﬁrgagomﬂa@'pﬁmﬁﬂtrme eéﬁ‘hiy an) a

pol ar OrQlﬁ?htﬁluﬁ%ﬁ’ﬁmlmaBﬁ@JﬁﬁQﬁhd’e SuaOhEMGRGNBY ISR afd 2 a #lar

di chl or onet hane he oXidation is suitably carrled out a tenperature of

bet ween OrE3DiC sRiYgNk @ Terablf an albeysudhcas fiethyitieraaier EyIEratues o doqfsweerbd of

bet ween I Sgo & r}g%gp r d

nore pr e?er a y@%Cage f%ﬂ%dﬁ% Oﬁ%‘ﬁ(;r S. .%hééreﬁ?gl‘g y eat(]:aodrar)ggud'r?gg (f)(?lr%f or rrul ae

|| and Vpfketween biminutes@id 2drhaws; piseferablyteatwelen 30 minutes and 2 hours, more
preferably for about 1 hour.

Step B involves the oxidation of an alcohol compound of formula VII to obtain the
desired ketone compound of formula I. The oxidation is carried out in the presence of: 1)
an oxidant, preferably a combination of dimethylsulfoxide and an activating agent, more
preferably a combination of dimethylsulfoxide and sulfur trioxide complex with pyridine; 2) a
base, preferably an organic base, more preferably a trialkylamine such as triethylamine; and
3) a polar organic solvent, preferably a chlorinated hydrocarbon such as dichloromethane.
The oxidation is suitably carried out a temperature of between -78°C and 402C, preferably
between 5°C and 20°C, for a period of between 5 minutes and 24 hours, preferably
between 1 hour and 12 hours, more preferably between 4 and 6 hours.

The aldehyde compounds of formulae Il and VI are either known or may be prepared
analogous to processes set forth in the literature for other structurally similar aldehydes.

In still another embodiment, the instant invention relates to the novel B-hydroxy-

ketone compounds of formula lll and the novel 1,3-diol compounds of formula IV.

Although the product of each reaction described above may, if desired, be purified
by conventional techniques such as chromatography or recrystallizétion (if a solid), the
crude product of one reaction is advantageously employed in the following reaction without
purification.



anal ogous to processes set forth in the literature for other structurally
simlar aldehydes. In still another enbodi nent, the instant invention
rel at es woohe2eovel fi-hydroxy- ketone conpounds of for meCHEPO/0%86sd t he
novel 1, 3-diol conmpounds of fornmula IV. Although the product of each
reaction described above may, if desired, be purified by conventional
techni ques such as chronat ography or re%rystal lization (if a solid), the
crude product of one reaction is advantageously enployed in the foll ow ng
reaction without purification. WO 02/12220 PCT/ EP01/09068 -9 As is

evident to thasi evident &thbse slikedantthe &6 Wﬁ@dﬁd@bf foarhié aand 1BV @ohtalr V
contain as mTEtI’I ¢ carbon atons and, the[ﬁﬁ or d(ﬁrlt shoul d be under st ood

that theASYRMSRIGEAPON slemeand dhgrplore itshoy deedapiieipdivifealuded

W thin tﬁaeéﬁeﬁ@rénéretd@h&mmy@ata»scyamgTh@uééd \JvﬁMh fHb SOBERE Bis N/@ntfow pur poses
of illustration only and are not intended to Ilimt in any way the scope of
the instant invention. EXAMPLE 1

(2R 3S, 4R) - 3- fﬂéf%lléwﬂb@&ﬁ%le@ahéﬂ‘&rgu%@! b\sﬂltljéﬂa]tleﬁﬁhlyl\&n@eérgﬂéb’ln%n%eé gri ”Et
hyl - 5- oxo- hexanam de solution of . z

mol ) oflimihie agy ysydhe saene of the stans inyeslir: ed |n St age 1.1 in a mxture
conprising 150 nL of nethylene chloride, 50 nL of dinethylsulfoxide and 25
mL of triethylam ne is added, dropwi se via an addition funnel, 19.0 g (120
mol ) of sulfur trioxide pyridine EXAMBAE1n 150 nlL of di met hyl sul f oxi de
at 02C. The resultant solution is then stirred for 11/2 hours at 02C,
after which tine the reaction mxture is concentrated via a rotary

evapor at(@R,3$H4K)-3-¢ 1, 1 wigm etbylethyt)dinbd@lsilfilexys Mrokthoxy- N2, 4-triemetiol 50 ed

hexanamide

OMe

To a solution of 13.1 g (39.5 mmol) of the diastereomeric mixture prepared in Stage
1.1 in a mixture comprising 150 mL of methylene chloride, 50 mL of dimethylsulfoxide and
25 mL of triethylamine is added, dropwise via an addition funnel, 19.0 g (120 mmol) of
sulfur trioxide pyridine complex in 150 mL of dimethylsulfoxide at 02C. The resultant
solution is then stirred for 1% hours at 0°C, after which time the reaction mixture is
concentrated via a rotary evaporator in a cooling both at <10°C. The solution is then diluted
with 200 mL of ether, and then extracted successively with 200 mL of a 1M sodium
hydrogen sulfate solution and 200 mL of brine. The organic layer is then dried over sodium
sulfate and the crude product mixture is purified by flash chromatography employing
hexane as the eluent initially and then an eluent mixture of 5% ethyl acetate in hexane to
yield the desired compound as a clear oil.

"H NMR ( 300 MHz, CDCls) § 4.23 (dd, J = 7.5, 4.2 Hz, 2H), 3.61 (s, 3H), 3.01 (s, 3H), 2.92
(m, 2H), 2.64 (m, 2H), 2.08 (s, 3H), 1.03 ( d, J = 6.8 Hz, 3H), 0.98 (d, J = 7.2 Hz, 3H), 0.81
(s, 9H), 0.00 (s, 6H).



with 200 nL of ether, and then extracted successively with 200 nL of a 1 M
sodi um hydrogen sulfate solution and 200 nL of brine. The organic |ayer is
t hen dri edoovex26odi um sul fate and the crude product m xPOT/EPo1g09pasrifi ed
by flash chromat ography enpl oying hexane as the eluent initially and then
an eluent mxture of 5% ethyl acetate in hexane to yield the desired
compound as a clear oil. '"H NVR (300 M- CDCI3) 6 4.23 (dd, J = 7.5, 4.2
Hz, 2H), 3.61 (s, 3H), 3.01 (s, 3H), 2.92 (m 2H), 2.64 (m 2H), 2.08 (s,
3H), 1.03 (d, J =6.8 Hz, 3H), 0.98 (d, J =7.2 Hz, 3H), 0.81 (s, 9H,
0.00 (s,sto4d 1.1Y @28,14&%04 PG IdiFrRBthAIRMBnethyiSi -Hydioxy-N-methoxy-N,2,4-

(2R, 35S, 49) - 3-{[ 1, 1-di net (yl et hyla%i nmet hyl s?ll yﬁ?%gs]&& r@"droxy- li(l-yrret’hoxy- N,
2, 4- tritiBetyl-DeeRamigs de To a solution of 6.9 g (21.8 mml) of

(2R, 3S,4R)-3-[[ (1, 1-di m et hyl et hyl ) di met hyl -

silyl]oxy]-N-nethoxy-N, 2, 4-trinethyl -5-oxo-pentanam de in 50 nL of ether is
added 10.2 mifo wwugormﬁ? w218 Bob of (RA.38,46D-3riHd Aydimathviethybdimatoyh de in

et her, q& L, SR -4 4 [ sTR Ny i M ty for
sther iRl R hes NICs A Sl 1136 8 5Pl ke 2B O
react i oni30.6 nyuei) oha@Msolatitoh ofgnethgmagaesdiurobromide um ethen d2dpwgsefat -40°Gshed i ce
at 02C. ] xt 1.8 t.h L AWM of M sodi um, hydr.oge
sul £ at o AT UFIeBME Rt SR 20200 08 o B fRagfon Iilre Tt RABRET
or ggni C Withy2005 mB_roéetrtr?Inand d:lm’rllmah ia0kiah ialqdﬁntfjﬁedbemoHil _ngstbdirehmﬁltisulrrfiﬁtx@to'ﬁm@ @f][ Uczig
product m xture is. chromat pgr aphed, e i ng_.an, el yen xture o
56 ot hyl CHSERIE P00 Rexdid RIS Py ABRIES VIR AO8 ALeh 0k EodliR ruio08R 4006
et hyl acsifatessolutioh@xdparitonyd @it tha50 nASpERIGEGIredhas The Diganiyialérwrei | s
whi ch are used in . the next step_vvitalgput %@;ther Pu i fication. D astereoner
1: 1H NVREBBYNRINGd apperiey oversadiym giftate; e gruge graguict mpgureds gn (s 3H )|
?dS4J( d,cgﬂ%rﬁadggl@gﬁﬁd 3h\f)o ér?g zﬁﬁel\(;émt rgik%re Hgf Qg%(éfh)(l)l%é'dﬁtaitelm‘}%xéﬁé g\&%ly (aéd 07
7.2Hz, Z'Pﬁr,‘ ap .eb'f"t @ixtureof é.c’%’ byl agpjate '“[595§F%H%Q%W€W9 diagjerapvrers asdigvtz ,
CDCl 3) : g%lld‘w@aﬁs WH‘h ate gsddintthe Peft o withdut 13116 plibatidn.=  9- 0, 1.51 Hz,
2H), 3.56 (s, 3H), 3.18 (m 2H), 3.01 (s, 3H), E.28 (m 2H), 1.06 (d, J =
6.8 Hz,
Diastereomer 1: 'H NMR( 300 MHz, CDCly): § 4.08 (dd, J = 9.8, 6.8 Hz, 2H), 3.64 (s, 3H ),
3.54 (d, J = 2.6Hz, 2H ), 3.08 (s, 3H), 3.00 (m, 2H), 1.48 (m, 2H), 1.07 (d, J = 6.8 Hz, 3H),
1.05 (d, J = 6.4 Hz, 3H), 0.81 (s, 9H), 0.76 (d, J = 7.2Hz, 2H), 0.01 (d, J = 3.8 Hz, 6H).
Diastereomer 2: 'H NMR( 300 MHz, CDCly): § 4.19 (dd, J = 12.1, 6.0 Hz, 2H), 3.86 (dd, J =
9.0, 1.51 Hz, 2H), 3.56 (s, 3H), 3.18 (m, 2H), 3.01 (s, 3H), 1.28 (m, 2H), 1.06 (d, J = 6.8 Hz,
3H), 0.94 (d, 6.4 Hz, 3H), 0.88 (d, 7.2 Hz, 3H), 0.78 (s, 9H), 0.01 (d, 1.3Hz, 6H).

EXAMPLE 2

(2R,35,4R,75,82,108,115,125,13Z,16S,17R,18R,195,205,21 E)-19-(aminocarbonyl)oxyl]-
3,11,17-tris[[(1,1-dimethylethyl)dimethylsilylJoxy}-7-hydroxy-N-methoxy-N,2,4,10,12,14,
16,18,20-nonamethyl-5-0x0-8,13,21,23-tetracosatetraenamide



3H), 0.94 (d, 6.4 Hz, 3H), 0.88 (d, 7.2 Hz, 3H), 0.78 (s, 9H), 0.01 (d,
1.3Hz, 6H). EXAMPLE 2 (2R 3S,4R 7S, 87, 10S, 11

S, 12S, 13Xy068127R, 18R, 19S, 20S, 21 E)-19-[ (am nocar bonyl ) oxpCT/AEP01/09068
3,11,17-tris[[ (1, 1-di met hyl et hyl ) di met hyl si |yl ]oxy]-7-hydroxy- N nmet hoxy-N, 2
, 4,10, 12,14, 16, 18, 20- nonanet hyl - 5- oxo- 8, 13, 21, 23-tetracosat et raenam de WO
02/ 12220 PCT/ EP01/09068 -11 O OTBI!'™MO-N = OTBS O 02CNl-z OH TBSO To
a stirred solution of 2.18 g (6.79 mmol, 10 equiv.) of

(+)-(3-chlorodiisopi nocanphenyl - borane in 4 nL of diethyl ether at 02Cis
added 1.04 nL (@1 equiv., distilledogser cal ciumhydride) of triethylamne
and then a_sol ytion of 2.25 g (6. 79 mol , 10 equ of t he conpound of
Exanpl e MEOTING irri 2 hours at 02C, the
m xture is cooled to -@82C, ' ' ?@ﬁ (-780C) solution
of 450 nmg (0.679
R 12R, 138 14S, 15 anjrieg carbonyl ) oxyl
i met hyl si | yBpOXy] - % 6, 8,10, 1XM4-h exanet hyl -
in 4L of dlethylether i s added via cannul a. nt mxture
I's maintained at a tenperature of -782C for 3 hours, it is tr ferred to
a freezer (-272C) for 16 hours. The reaction is then quenched with 8 nL of
nmet hanol (the pH of which is adjusted to 7 with 12 nL of buffer solution)
and 4 nL I

hour s at -%%ggr(%eg%g&gﬁ&g P§98§ Z@ 2?@81 el QG'V?tOf %%fhﬁl%girs EﬂHoF:ér]négerf ’s t hen
ext r dutrang i’n|4/mLtqf MhWeﬁher%O?ﬁ_lsmﬂdeddrm ok ( 1ﬂeqd:Wodrstrlﬁ§:dmeecal&"bm lyaiidened

e e e T el
30% et imﬁ méb.ad tdiettieylbtber nAftertstiringebo2 hbersde 9PC atle mixrprwa doadled fo 73RO AfRSS,
hi ghl\@g ?COUS gl o d[@gé}fq)gyon of 4_501m8 %Cl 23I) of 52%9325%@72%%7 (m
11R, 12H 13S 1485, 15E) -13-[(amino-carbonyl)oxyl}-5,11-bis[[(1,1-dimethylethyl)dimethylsilylJoxy]-
4,6,8,10,12,14-hexamethyl-2,7,15,17-octadecatetraenal in 4mL of diethylether is added via
cannula. After the resultant mixture is maintained at a temperature of -78°C for 3 hours, it is

-,

i met hyl et hyl ) d
cat et r aenal

transferred to a freezer (-27°C) for 16 hours. The reaction is then quenched with 8 mL of
methanol (the pH of which is adjusted to 7 with 12 mL of buffer solution) and 4 mL of 50%
hydrogen peroxide solution at 0°C. After stirring for 2 hours at 25°C, the organic layers are
separated. The aqueous layer is then extracted five times with 25 mL portions of
dichloromethane. The combined organic layers are then dried over magnesium sulfate,
concentrated using a rotary evaporator and chromatographed (Biotage, silica gel, gradient 10-

30% ethyl acetate/hexane) to yield the desired compound as a colorless, highly viscous oil.

[o]p+12.56° (¢ = 1.0, CH,Cl); IR (CH.Cl,) 3547 (m, OH), 3359 (m, CONH2), 2958 (vs),
2990 (vs), 1729 (vs, C=0), 1664 (m), 1462 (s), 1385 (s), 1254(s), 1037 (s), 1037 (s), 1004
(s), 835 (vs); "H NMR (500MHz, CDCl3) & 6.61 (1H, ddd, J= 17.1, 10.5, 10.5Hz, Has), 6.03
(1H, dd, J=11.0, 11.0 Hz, Hy), 5.50 (1H, dd,J = 10.6, 10.6 Hz, Hy), 5.37 (1H, dd, J=10.6,
10.5Hz, Hzy), 5.35 (1H, dd, J= 10.8, 8.5 Hz, Hg), 5.23 (1H, dd, J = 15.3, 2.1 Hz, Hasp), 5.13
(1H, d, J=10.2 Hz, Hyp), 5.05 (1H, d, J =10.0 Hz, Hy3), 4.79 (1H, t, J= 8.0 Hz, H,), 4.72
(1H,.t, J= 5.9 Hz, Hyo), 4.60-4.50 (2H, br, CONH,), 4.33 (1H, dd, J= 6.9, 4.3 Hz, Hy), 3.74
(8H, s, NOCH ), 3.43 (1H, dd, J=5.0, 4.1 Hz, Hy7), 3.31 (1H, dd, J=5.2, 5.1 Hz, Hy;), 3.13
(38H, s, NCHz5), 3.08 (1H, br, OH), 3.00 (1H, m, Hz), 2.78-2.69 (2H, m, H4 +Hep), 2.70-2.62
(1H, m, Hyo), 2.66-2.54 (2H, m, Hz + Heg), 2.49-2.45 (1H, m, Hy,), 2.12(1H, dd, J=12.4, 12.3



2990 (vs), 1729 (vs, C=0), 1664 (m), 1462 (s), 1385 (s), 1254(s), 1037 (s),
1037 (s), 1004 (s), 835 (vs); 1H NWVR (500MHz, CDCI3) 56.61 (1H, ddd, J=
17.1, 10v80 0&23Hz, H23), 6.03 (1 H, dd, J = 11.0, 11.0 PET/EPRAP6sS. 50 (1
H, dd,J = 10.6, 10.6 Hz, H9), 5.37 (1 H, dd, J = 10.6, 10.5Hz, H21), 5.35
(1 H dd, J =10.8, 8.5 Hz, H8), 5.23 (1L H dd, J = 15.3, 2.1 Hz, H24A),
5.13 (1 H, d, J= 10.2 Hz, H24B), 505 "H d, J = 10.0 Hz, H13), 4.79 (1
H t, J - 80 Hz, H7), 4.72 (1H .t, J= 5.9 Hz, H19), 4.60-4.50 (2H br,
CONH2), 4.33 (1H, dd, J= 6.9, 43Hz H3), 3.74 (3H, s, NOCH 3), 3.43 (1
H, dd, J-|Z=|‘55AQ191318|GZ(2HHm7H16-8H{3)],1(Zl6 HB5dtH, m, H15B)216!2 :BHHz, MeHl)l)l 143. 13

(ot S 8D 5 08 el 1 Rhiar ) BPalielh o ¥ BBON. 25 K23 Gl ,

H m HJ(ZH,dZ{)ééz(slHtj Mdg),obts:oga(mm:a l@e}é@%@@ﬂ%@)%&@?@ Omﬁﬁ 6-2123H
H15A + ,

& oMz e, 0.4, & Sip @by 8,73 ok sy I =577 el o 15 D988 102 gl

1. 00 (3@0@383051 6,13m423x 92) 0.99 (3H, d, J = 3.3 Hz, Me10), 0.96-0.90

(21 H, 0.88 (3H, d, J = 6.6 Hz, M12), 0.83 (9H, s,

Si C(CHB;T%:) NMB W:@O(WHZ cCDQ ) 621219 1%8.96)56.0, 135.@, 18308 1820, 031.8, 1303, & 0. 03

ORI St A LT s ke el A S T R AR
73.6, 6440, 7FN,B7.6B637, 35M,B5.G34H4, 36D, 29. 1496126 26324, 25.914,.23,0,38.9, 185, 1,
292 St el 3tliod] fghde R eg R ate 20 8l 2 Rndfelly 225

-4.4; mMOIFEBGIMNADIL7 (100 (MNa+)). EXAMPLE 3 (2R, 3S,4S, 58 7S, 87, 10S, 11

S, 12S, 137, 16S, 17R, 18R, 19S, 20S, 21 E)-19-[ (am nocar bonyl ) -
oxyl]-3,11,17-tris[[(1, 1-di net hyl et hyl ) di net hyl sil yl]oxy]-5, 7-di hydroxy-N-m
et hoxy- N, 2,4, 10, 12, 14, 16, 18, 20- non&xaMBLE 8, 13, 21, 23-t et racosat et raenam de
0 OrBS MO-N 001 OrBS

(2R,35,45,55,75,82,105,115,125,13Z,16S,17R,18R,195,205,21 E)-19-[(aminocarbonyl)-
oxyl]-3,11,17-tris[[(1, 1-dimethylethyl)dimethylsilylJoxy]-5,7-dihydroxy-N-methoxy-
N2,4,10,12,14,16,18,20-nonamethyl-8,13,21,23-tetracosatetraenamide

To a solution of 1.02 g (3.9 mmol) of tetramethylammonium triacetoxyborohydride in
2.2 mL of anhydrous acetonitrile is added 2.2 mL of anhydrous acetic acid and the mixture
is stirred at ambient temperature for 30 min. The mixture is then cooled to -292C and to the
cooled mixture is added a solution of 450 mg (0.453 mmol) of the compound of Example 2
in 1 mL of anhydrous acetonitrile. The resultant mixture is then stirred at -29°C for 18
hours, after which time the reaction is quenched with 2 mL of 0.5N aqueous sodium
potassium tartrate. The mixture is then allowed to warm slowly to ambient temperature,
after which it is diluted with methylene chloride and washed with saturated sodium
bicarbonate. The aqueous layer is then extracted four times with methylene chloride. The



OH Q2CNHL TBSO OH To a solution of 1.02 g (3.9 mml) of

t et ranet hyl ammoni um tri acet oxyborohydride in 2.2 nL of anhydrous

acet oni t woe2ix2@dded 2.2 ni of anhydrous acetic acid andPCHEPOWO0QDGSr € | S
stirred at anbient tenperature for 30 min. The m xture is then cooled to
-292C and to the cooled mxture is adggd a solution of 450 ng (0.453 mmol)
of the conpound of Exanple 2 in 1 niL “anhydrous acetonitrile. The
resultant mxture is then stirred at -292C for 18 hours, after which tinme
the reaction is quenched with 2 nL of 0.5N aqueous sodi um potassium
tartrat e:om‘bmdmrgamic @yess arledheraivhshextbiwittobrivea, mirist @4ith sotliomastifatnand

t enper at r C | ut.ed th hleechlorldeadwashed
w th sacPErurteb B vablonitnb Fetaitehie bl slE I DERSr N anle it o
four tinBitage, brlmfmgéiygﬁﬂmnc hb@OWdethyﬂdb%téthQanb?Hﬁeﬁ(ﬁfé BESild OMFound1 3
conbi ned org Iayers are then washed with brine, dried with sodium

sul f at e 48/ E Untrated in vacuo. The resultant residue is then purified
by flash chromat ography (Bi otage, silica gel, gradient 10-30% et hyl

acet at e/ hexane) to yield the desired conpound as a white solid. [a] +29.75

degree (eH+29¢5 g:l)egrqg_(m 987, CHGRR' UM%‘?W7M@B§@§“3)§QGQG“@NW Jerid, J

16:8. 10¢k, 1%, 5188, 0 B2 R L Hrilo, s By 482) 1 P0Gl Hy. 7 0 =
= 10. 8, (8H5ddzy= H@)e 15212 (-&1)H$ sa 1H dd, 1/&308}&5 Hep ki) 5.22 (18, @]J_H;Sg& JHZ=
10,2 1284800 (o O, Sy b LG, A a3 - 7R Bladg 9T 201,
dd, J =Hg, Hy), 2.65 (1Hz1, J=l35,9I-$z9-29) 4 5O 50T(2H 1), CONRD, 4351(113 %Wz 233 45
L1 P 55, o Ty o S Tom homilch 5 s dtr, othdhont ol £ 165

H20), 26§ 2, 2 4 2 =1
H 92) % 2177 (H% ) maﬁh@ dd J 3525411HQ %)@18%#% I(\IéHlj 3t0»3 @H: br,/é( Hé*ég 5

7.1 Hz, (dym, Hzo@?fww i, Hjo )=2. ész 41p2H, )2 1@(197 t(~31=l12d3 d. : 99-B8TH2H,ME) |
0 33 BB e 0 PR GG d Hty g i 908 10 o
Hz, Me), 0.97 (3H, d, J = 6.5 Hz, Me), 0.93-0.83 (30H, m, Me + 3xSiC(CHs)s), 0.71 (3H, d, J
= 6.8 Hz,Me), 0.10 & 0.08 & 0.04 & 0.03 & 0.03 & 0.01 (6x3H, 3xSi(CHs).). *C NMR
(100.6MHz, CDCl5) 8 156.88, 140.02, 134.19, 133.66, 132.10, 131.88, 131.40, 131.30,
131.11, 130.06, 129.79, 117.91, 115.44, 80.79, 80.69, 78.61, 78.32, 74.31, 70.68, 65.55,
61.66, 45.69, 40.38, 38.36, 37.92, 37.83, 37.29, 36.29, 35.07, 34.91, 34.45, 32.36, 29.68,
26.21, 26.12, 26.03, 25.95, 22.95, 18.52, 18.43, 18.12, 17.41, 17.07, 16.57, 13.44, 12.29,
10.32, 10.14, -3.20, -3.43, -3.96, -4.16, -4.48. m/z (ESI+) 1019 (100 (MNa*)).

EXAMPLE 4
Preparation of (+)- discodermolide

To a solution of 450 mg (0.452 mmol) of the compound of Example 3 in 56 mL of
tetrahydrofuran is added 56 mL of an aqueous solution of 4N hydrochloric acid. The
resultant solution is then stirred at room temperature for 24 hours, 10 mL of methanol is
then added, and this solution is then stirred for an additional 24 hours at room temperature.
To the solution is then added 50 mL of ethyl acetate, followed by the addition of sodium
bicarbonate at 0°C to a pH of 8. The organic solution is then washed with brine. The
aqueous layer is then extracted three times with 30 mL portions of ethyl acetate, and the



(100. 6MHz, CDCI3) S 156.88, 140.02, 134.19, 133.66, 132.10, 131.88, 131.40,
131.30, 131.11, 130.06, 129.79, 117.91, 115.44, 80.79, 80.69, 78.61,

78. 32, 74v@12/122%0 68, 65.55, 61.66, 45.69, 40.38, 38.36, BCT/BR)1/BTS33,
37.29, 36.29, 35.07, 34.91, 34.45, 32.36, 29.68, 26.21, 26.12, 26.03,
25.95, 22.95, 18.52, 18.43, 18.12, 17.41, 17.07, 16.57, 13.44, 12.29,

10. 32, 10.14, -3.20, -3.43, -3.96, -4.'1‘64;' -4.48. mz (ESI+) 1019 (100
(MNa+)). EXAMPLE 4 Preparation of (+)- discodernolide To a solution of 450
ng (0.452 mol ) of the conpound of Exanple 3 in 56 nL of tetrahydrofuran

i s addedcdmbimdd eftrazts &euRiedovepsetium Bubdtes Rillatibhaial cwhkentedtiof. folldWed by

resul tan olution is then stirred at roomt rature for 24 hours, 10 nL
ash SO tRgtpu AEIICATAAT RENIBIONT GO0 refibioat Shipdde PAthil

of met ha
addi t i ongdetadd inkRly andtthé P00% MRS Baétdtcyieldd Or)t Hiscsdlmbliqe) i s then added 50
mL of ethyl acetate, followed by the addition of sodium bicarbonate at 0C
to a pH of 8. The organic solution is then washed with brine. The aqueous
| ayer i sjoi®m-qxLra&i Qfle®RS; ¢ §20Bs 2Wi-Eh B0k (P66 EMPRSCBELSE Ry s2cet at e,
and the [\?‘\%02/ 32220 BETT EPB?‘?%%GB -14" conbi néd extracts asfe driéd over
sodi um s160.33,d 34Ri71 1 83.8RoM3HBRY 18888281 B35 113308d 11b§.80f 8&1E6, 80.22,

chr omat i n,gluye 1 9 I i j n
cthyl - o e AR PSR AR SRR o R 1 280 B R L 8. A%,

di scoder2®#5,d®.73, AB£5218.1(1¢ 16.05, 118.84 MSCRY), ;9.4% ni/2 PESI+1 394 (L001BE 1NYR

(100. 6MHz, CDCI3) 8 176.8, 160.33, 134.17. 133.92, 133.88, 133.59, 133. 28,
131.59, 131.00, 118.80, 80.66, 80.22, 78.48, 76.48, 73.66, 63.70, 44.56,
42.60, 38.79, 37.71, 36.92, 36.77, 36.69, 34.97, 34.62, 23.45, 19.73,

18. 25, 18.11, 16.05, 15.84, 13.27, 9.44. mz (ESI+) 594 (100 (M+l1l+)). WO
02/ 12220 PCT/ EPO1/ 09068 -15- CLAIMS: 1. A process for preparing a conpound
of formula V. OH



OCH3 H3C OOH 02CNg R3 H3C H3C V X OH CH3 R4 H3C H3C H3C which
conprises, in a first step, coupling a ketone conpound of fornulal R3 O X
O/OM "'MWoa21222R | R CH3 CH3 2 with an al dehyde conpourdr/@potiwnssul a | |
OR3 eH3 / ~11 02 CNF, 2CNg O X 11 H H3C H3C H3C H3C H3C 00 in the
presence of a dialkyl boron halide or triflate, an am ne base, and a pol ar
organic solvent to obtain a P-hydroxyKRétone of forrmula |11 WD 02/12220
PCT/ EPO1/ 09068 -16- /Rl

CLAIMS:

1. A process for preparing a compound of formula V
OH

H,C >

HC  HC

which comprises, in a first step, coupling a ketone compound of formula |

HC HC HC A

in the presence of a dialkyl boron halide or triflate, an amine base, and a polar organic

solvent to obtain a B-hydroxyketone of formula Il



R2-N R3 H3C OO 02CNHL H3C H3C\ 11l , Px OH CH3 H3C H3C H3C in a second
step, reducing the ketone conpound obtained in the first step by treating
it with veOoboinbydri de reagent in a polar organic sol vent PEIVEP@/(9068t i C
solvent to obtain a 1,3-diol of formulalV/RL OR3 R2- UH3 R3 H3C OH O
2CNH2 H3C H3C IV Rix OH CHs R4 H3C H3C H3C and, in a third step,

| act oni zi ng and deprotecting the acid 118i | e hydroxyl protecting groups of
the 1,3 diol obtained in the second step by treating it with a hydrogen

hal i de dissolved in a polar solvent or m xture of solvents to obtain the
desired conpound o fornula V, where Rl is (Cl.6) alkyl, benzyl or an acid
| abi | e hydroxyl q:)rot ecting groupioriR2 is (C1.5) alkyl or benzyl; R3 is

hydr ogen, (C _) al kyl , benzyl O)(O 12) alkyl, C(OQPh, COQC, _12)

al kyl, C(O ( H%h or an acid |abile hydroxyl
protecting Eou ; o ' [ hygroxyblc,\pl‘rot ecting group; R4 is
hydr ogen or *net hyl ; e c , or [EH2 with the prowsothat

g group Wn the
onpound of fornula Vis
ing to daiml wereipp the couping step is carried

when X is 0 and

-OH 2. A process a¢tor
out in the presence

in a second step, reducing the ketone compound obtained in the first step by treating it with
a borohydride reagent in a polar organic solvent and a protic solvent to obtain a 1,3-diol of

formula IV

and, in a third step, lactonizing and deprotecting the acid labile hydroxyl protecting groups
of the 1,3 diol obtained in the second step by treating it with a hydrogen halide dissolved in
a polar solvent or mixture of solvents to obtain the desired compound of formula V, where
Ry is (C1.6) alkyl, benzyl or an acid labile hydroxyl protecting group; Rz is (Cy.¢) alkyl or
benzyl; Rs is hydrogen, (Ci.s) alkyl, benzyl, C(O)(Ci.12) alkyl, C(O)Ph, C(O)O(C;.12) alkyl,
C(O)OPh, C(O)NH(C;.12) alkyl, C(O)NHPh or an acid labile hydroxyl protecting group; R3" is
an acid labile hydroxyl protecting group; R, is hydrogen or methyl; and X is O, NH, NCH3, S
or CH,, with the proviso that when X is O and Rj is an acid labile hydroxyl protecting group
in the compound of formula |, the “-X-R5" moiety in the compound of formula V is -OH.

2. A process according to Claim 1 wherein the coupling step is carried out in the presence
of B-chlorodiisopinocamphenylborane, triethylamine and diethyl ether, at a temperature of
between -78°C and -20°C.



of (3-chl orodiisopi nocanphenyl borane, triethylamne and diethyl ether, at a
tenperature of between -78C and -20C. WO 02/12220 PCT/ EP0O1/09068 -17 3. A
process av@ovdi2eqy to Claim 1l wherein the reduction step | BCT/AP6I/®U680UL N
the presence of tetranethyl amoniumtriacet oxyborohydride, acetonitrile
and acetic acid, at a tenperature of hetween -40C and -10C. 4. A process
according to Caiml wherein the | act 6riZat i on and deprotection of the acid
| abi | e hydroxyl protecting groups step is carried out in the presence of
aqueous hydrogen chloride, nethanol and tetrahydrofuran, at a tenperature
of bet weknA pRiesandcatlifig t& Clatmdomparaindhe fedustionustap lis cd®Bed oubin theQdrdéderide) yy~

4 R CH3 wher e. Cl 6 I r.an acid labile

hydr oxyl °f§§g%§ﬁ¥‘ﬁa‘”b°ﬂ‘6% tnacEéX}]ﬂgo {D@ @é %‘feﬁ t%}'e(ﬁnqg%q@cy* F?'%R%a} s hydrogen,
(C1_6) abinpkratirerst petwdehOt0Clad@)1oatkyl, C(O Ph, C(O Q(Cl- 12)al kyl,
C(OOPh, C(ONH(C1_12)al kyl, C(O NHPh, or an acid |abile hydroxyl
protecting group; R4 is hydrogen or nmethyl; and X is O, NH, NCH3, S or

CR:ZIZI 6. 14°~ APrRRES dcasiging 46 Cthiha Whétbimthe RotdrZaibh and Aeprotddhon & Hhe@cld / O
a
labile hydroxyl protecting groups step is carried out in the presence of aqueous hydrogen

chloride, methanol and tetrahydrofuran, at a temperature of between -20°C and 40°C.

5. A compound of formula I

where R is (C1.¢) alkyl, benzyl, or an acid labile hydroxyl protecting group;
R: is (C1.6) alkyl, or benzyl;
Rs is hydrogen, (C1.¢) alkyl, benzyl, C(O)(Ci.12) alkyl, C(O)Ph, C(O)O(C;.
12)alkyl, C(O)OPh, C(O)NH(Ci.12)alkyl, C(O)NHPh, or an acid labile hydroxyl
protecting group;
R4 is hydrogen or methyl; and
X'is O, NH, NCHjs, S or CHa.

6. A compound according to Claim 5 of formula Ia:

P
0 X’ o)
o R
R, P \lil 4 la
R, CH, CH,
where each of Ry’ and R;’ is (Cy.) alkyl;

X is O, or CH,; and
Rs and R, are as defined in Claim 5.



2" CH3 CH3 where each of RlI' and R2' is (Cl1.6) alkyl; X 1is 0, or CHZ;
and R3 and R4 are as defined in Cdaim5. W 02/12220 PCT/ EPO1/ 09068 -18 7.
A conpoumvdo azexze@i ng to Caim6 of formula I[b: O O O R 'POY/RP@HINGE 1 3 R2
CH3 CH3 where R3' is (C, _6)alkyl, C(O(C, _12)al kyl, benzyl,

C(OQC _12)alkyl, or an acid labile hﬁdroxyl protecting group; and Rl
and R2' are as defined in Claimb6. ‘conpound according to Caim?7 of
formula Ic: 3 OO OC 130\N 1W CH3 Ic CH3 CH3 CH3 where R3" is an acid

| abi | e hydroxyl protecting group. 9. A corrpound according to Caim8 which
is (2R 3S,4R) -3-[[ (1, 1-di net hyl et hyl ) di net hyl -

sil yI ] O?]AFO@%?E'?J%EF%@%@' tehc}flfc-)rmu?x% hexanam de having the formula ~+

@) ) 0]
@]
R, CH, CH,
where R’ is (Cy.s)alkyl, C(O)(Ci.12)alkyl, benzyl, C(O)O(Cs.12)alkyl, or an acid labile

hydroxyl protecting group; and

Ry’ and R, are as defined in Claim 6.

8. A compound according to Claim 7 of formula lc:

where Rs" is an acid labile hydroxyl protecting group.

9. A compound according to Claim 8 which is (2R,35,4R)-3-[[(1,1-dimethylethyl)dimethyi-
silylJoxy]-N-methoxy-N,2,4-trimethyl-5-oxo-hexanamide having the formula

CH,
Hsc\ l .
/S' ~tBu




HBC\NCH3 |y ~i H3C CH3 CH3 WD 02/12220 PCT/EP01/ 09068 -19 10. A process
for preparing a conpound of formula | according to Caimb5 which

conpri seyoonma2dirst step, addition of a methyl or ethyl poT/gROICIYedsal | ic
reagent to an aldehyde of formula VI AR OX ORL NHVI | R CH3 CH3 in
t he presence of a polar organic sol ver_lh to obtain an al cohol of fornula VI
/IR OXOHRNR VIl | R CH3 CH3 a 8 in a second step, oxidizing the
al cohol conpound prepared in the first step by treating it with an oxi dant
and a base in a polar organic solvent to obtain the desired conmpound of

f or nul a10, AwvecassrfoRprepRing ®3pmRouathdf irmple |ascerdinpie &laim Sovaickn 5. 11. A

process accordi . i L i “ jf 1 j rijned out in
The pr SOBROE o P o R o ot B sl QPRI AR e
t enper atldedydd offetmelar/1- 789C and 402C. 12. A process according to Caim10
wherein the oxidation step is carried out in the presence of sulfur

trioxi de-pyridine conplex, triethylam ne and dichl oronethane, at a

tenperature of between -782C and 402C R,

O X O

R, CH, CH,
in the presence of a polar organic solvent to obtain an alcohol of formula VI

/R
X OH

~
~ TN R, Vil
R CH, CH,
and, in a second step, oxidizing the alcohol compound prepared in the first step by treating

it with an oxidant and a base in a polar organic solvent to obtain the desired compound of

formula 1, wherein Ry, Rs, Rs, R4 and X are as defined in Claim 5.

11. A process according to Claim 10 wherein the addition step is carried out in the
presence of methylmagnesium bromide and diethyl ether, at a temperature of between -
78°C and 40°C.

12. A process according to Claim 10 wherein the oxidation step is carried out in the
presence of sulfur trioxide-pyridine complex, triethylamine and dichloromethane, at a

temperature of between -78°C and 40°C.

13. A compound of formula lil:



13. A compound of fornmula Ill: WO 02/12220 PCT/ EPO1/09068 -20- /R OR'
R2 -N OH3 3 H3C O 2CNH2 H3C H3C R3X OH CH3 Ra H3C H3C H3C where Rl is
(C1l.6) aw@bz1nemzyl, or an acid | abile hydroxyl protectiPQI/gPaudges R2 is
(C1_6) alkyl, or benzyl; R3 is hydr ogen (ClL.6) alkyl, benzyl, C(O(C1_12)
al kyl, C(OPh, C(OQC7- 12)al kyl, &éPh C(O) NH(C1_12) al kyI C( O) NHPh,
or an acid |abile hydroxyl protecting“group; R4 is hydrogen or nethyl; X
is 0, NH NCH3, S or C-12; and each R3" is an acid |abile hydroxyl
protecting group. 14. A conpound according to Claim13 which is

(2R, 3S, 4R 7S, 8Z#10S, 11 S, 12S, 137, 16S, 17R 18R, 19S, 20S, 21

E) - 19-[ (am no@ar bonyl ) oxy] - 3, 11, BRytri s[[ (1, 1-di net hyl et hyl ) -

di met hyl sg Lyl oxy]o- 7- hydr oxy- N- mgt hoxy- N, 2, 4, 10, 12, 14, 16, 18, 20- nonanet hyl -
-oxo- 8,13, 21, ' hg_&he formula 0 OTBS MO -N %

OTBS O 20N N

ReX

where Ry is (C1.s) alkyl, benzyl, or an acid labile hydroxyl protecting group;
R; is (C1.¢) alkyl, or benzyl;
Rs is hydrogen, (Ci.s) alkyl, benzyl, C(O)(C1.12) alkyl, C(O)Ph, C(O)O(C:.
12)alkyl, C(O)OPh, C(O)NH(C;.12)alkyl, C(O)NHPh, or an acid labile hydroxyl
protecting group;
R, is hydrogen or methyl;
Xis O, NH, NCHa, S or CH,; and

each Rs" is an acid labile hydroxyl protecting group.

14. A compound according to Claim 13 which is (2R,3S,4R,75,82,105,115,125,132,
16S,17R,18R,195,208S,21 E)-19-[(aminocarbonyl)oxy]-3,11,17-tris[[(1,1-dimethylethyl)-
dimethylsilylJoxyl-7-hydroxy-N-methoxy-N,2,4,10,12,14,16,18,20-nonamethyl-5-oxo-

8,13,21,23-tetracosatetraenamide having the formula

15. A compound of formula IV:



WO 02/ 12220 PCT/ EP01/09068 -21.- /R, OOR3" 2- OCH3 " / RBH3CCHO
R2CNHz H3 CH3 CIV R3X OH CH3 R4 H3C H3C H3C where RL is (Cl.6) alkyl,
benzyl, ovoarmized d | abile hydroxyl protecting group; R2 peT/gEBi/®Y6esal kyl ,
or benzyl; R3 is hydrogen, (Cl1_6)al kyl, benzyl, C(O(Cl1_12) alkyl, C(O Ph,
C(OQ(Cl- 12)al kyl, C(OOPh, C(ONH(CL 12)al kyl, C(O NHPh, or an acid
| abi | e hydroxyl ~protecting group; R4-23-hydrogen or methyl; X is 0, NH,
NCH3, S or CH2; and each R3" is an acid |abile hydroxyl protecting group.
16. A compound according to Caim15 which is (2R 3S,4S,5S,7S,82,1 CS, 11
S, 12S, 13z, 16S,}ﬁR, 18R, 19S, 20S, 21
E) - 19-[ (am nocag’bonyl ) oxy] - 3, 11, 1?314'30-ri s[[(1, 1-di met hyl et hyl ) -
di et hyl si IIXZI ] oxy] - 5, 7- di hydr oxy- N- et hoxy- N, 2, 4, 10, 12, 14, 16, 18, 20- nonanet h
yl - 8,13, 217:23-N.et Lacosat et r aenani|de havi ngut he formula 0 OTBS MO--N =
OTBS OH QRCNHZ FBSQ,,,OH &~ /s

H,C

0 O,CNH,

R,X

R, H3C H,C H,C

where R is (Ci.6) alkyl, benzyl, or an acid labile hydroxyl protecting group;

' Rz is (C1.6) alkyl, or benzyl;
Rs is hydrogen, (Cy.g)alkyl, benzyl, C(O)(Cs.12) alkyl, C(O)Ph, C(O)O(C.
1z)alkyl, C(O)OPh, C(O)NH(C.1z)alkyl, C(O)NHPh, or an acid labile hydroxyl
protecting group;
R4 is hydrogen or methyl;
Xis O, NH, NCHg, S or CHy; and

each R3" is an acid labile hydroxyl protecting group.

16. A compound according to Claim 15 which is (2R,35,45,55,75,82,105,115,125,
13Z,16S5,17R,18R,195,20S5,21 E)-19-[(aminocarbonyl)oxy]-3,11,17-tris[[(1,1-dimethylethy!)-
dimethylsilylJoxy]-5,7-dihydroxy-N-methoxy-N,2,4,10,12,14,16,18,20-nonamethyl-

8,13,21,23-tetracosatetraenamide having the formula




