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WD 2007/ 144423 PCT/ EP2007/ 055959 1 ANTI TUMORAL
DI HYDROPYRAN- 2- ONE COMPOUNDS FI ELD OF THE | NVENTI ON 5

conmpounds, pharnmaceuti cal conpositions containing
them and their use as antitunoral agents. BACKGROUND
OF THE I NVENTION 10 In 1990, CGunasekera SP et al.
reported the isolation of ainew polyhydroxyl ated

| act one, (+)-discodernolide, fromthe deep-water

Cari bbean sponge Di scodermni a di ssol uta (Gunasekera SP
et al. J. Og. Chem 1990, 55, 4912-4915 and J. Og.
Chem 199JANBEYMOBRAG) DIHY DEIPRIRAN-R-ONE COMPDUNDS
(+)-Do6(*dernpltde This conpound has been revealed to

jjgtotic agent (Hung DT et al. Chem
%%5’&0%%&?“%%%7 293 and ter Haar E et al.

Bi ochem stry 1996, 35, 243-250), possessing a node of
action simlar to 20 that of the clinically proven
ant | d&¥Sc @FessgéninveREPNL Bolates &e ew PpHitymenal cogpeyeds,

};ﬁ%ﬁna zica§6§6§ﬁ>asiti ! Nedithitliftl RROAUCLSd aﬁfleqlst usBe as
cell cycle at the M phase, pronBte m crotubule
dmtitvehommd agents. have similar inhibitory effects

agai nst breast cancer carcinoma (1C50 of 2.4 nM and

2.1 nM respectively). 25 SUBSTI TUTE SHEET (RULE 26)

Bt REOUNDYIGF 28E BifENaT8R 07/ 055959 2 On the ot her hand,
some unusual linear dipeptides containing a

In 1990, Gunasekera SP et al. reported the isolation of a new
polyhydroxylated lactone, (+)-discodermolide, from the deep-water
Caribbean sponge Discodermia dissoluta (Gunasekera SP et al. J. Org.
Chem. 1990, 55, 4912-4915 and J. Org. Chem. 1991, 56, 1346).

.,

‘%»‘\/LTJ\)\.

o® )TOH

(+)-Discadermolide

This compound has been revealed to be a potent antimitotic agent
(Hung DT et al. Chem. Biol. 1996, 3, 287-293 and ter Haar E et al.
Biochemistry 1996, 35, 243-250), possessing a mode of action similar to
that of the clinically proven anticancer agent paclitaxel (Schiff PB et al.
Nature 1979, 277, 665-667). Both natural products arrest the cell cycle
at the M phase, promote microtubule formation, and have similar
inhibitory effects against breast cancer carcinoma (ICso of 2.4 nM and

2.1 nM, respectively).

SUBSTITUTE SHEET (RULE 26)

i nvention relates to new anti t unoP&I/EP2007/055959



N-acyl enami de functionality have been isolated froma
nmyxobacteria belonging to the Chondronyces genus
woBwaeBs et al. J. Antibiot. 1994, 47, 881- 8BGI/APZNO7/055959
Jansen Ret al. J. Og. Chem 1999, 1085-1089). 5
Specifically, these conpounds are crocacins A B, C
and D and are a group of electron transport
inhibitors. e N Ow OWw MO 10 Crocacin A, R= M
Crocacin B, R=H Mo M NH2 Ow OW Me O Crocacin C
M Mr .f I { NHOIN. -a(]VE W Ove M O HO
Croc haS sAnk
of a e\r/ivh O%QIC%thm t v{eIB ﬁhgmjaﬁgi glutdeg rb%ng%&mg]a
Nrduybienamnside f fLmtutinsaIath [Have ulbdelmr mlsﬁﬁd fremvar ﬁiyxybaeﬂgﬁla
d fun t active |s oca i ch.showe
BeloRE B theLChERaomiias erHE PR b et Sheb K dhghotsod,
TP @BI1SBIE ARf JaSlEANR LOX% Dt Box(gl @Herﬁf 1©dp I@é$~)1089)
toward L929 nouse fibroblast cell culture. Cancer
S Ppedficallyi thgse agmpaindfeard crecagimail, 8, aﬂomtdnfhmmd are a

are still being undertaken
gl%%r%@{l&?grgé{%sﬁopt ﬁﬁnét&f Sumor agent active and safe

to be adm nj atients suffering froma
cancer. Th Flhe pre ent
1

i nvention i 20 S ‘ NW re usef ul
: : H
in the treatment diMedmrcer Me O 0
Crocacin A; R = Mg
Crecacin B; Rz H
Me Me

P . M.NHQ

OMe CMe Me O

CrocacinC
Me Me (\/l
A H
OMa OMe Me O Q
Crocacin D

Crocacins A-D moderately inhibit the growth of a few Gram-
10 positive bacteria and are potent inhibitors of animal cell cultures and
several yeasts and fungi. The most active is crocacin D which showed a
MIC of 1.4 ng/mL against the fungus Saccharomyces cerevisiae and
strong toxicity (ICso of 0.06 mg/L) toward L929 mouse fibroblast cell
culture.
15
Cancer is a leading cause of death in animals and humans. Huge
efforts have been and are still being undertaken in order to obtain an
antitumor agent active and safe to be administered to patients suffering
from a cancer. The problem to be solved by the present invention is to

20 provide compounds that are useful in the treatment of cancer.

SUBSTITUTE SHEET (RULE 26)
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SUBSTI TUTE SHEET (RULE 26) WD 2007/ 144423
PCT/ EP2007/ 055959 3 SUMVARY OF THE | NVENTION I n one

w@s@eat4423 he present invention is directed to POVEP2NTESS959

of general formula | or pharmaceutically acceptable
salts, derivatives, 5 tautonBrs, prodrugs or
stereoi soners thereof R2 Rl R3 R42 R44 R46 0 R48 R6
O ONNCRI 7 R41 RA3 R45 RA7 R5 0 (1) wherein 10
%Mwﬁﬁbﬁ%ﬁﬂlﬁdﬁ%@ﬁdfogen ORa, OCORa, OCOCRa,

CORb, and NRaC(NRa) NRaRb; each R2 and R3
are | ndependent |y selected from hydrogen, substituted
or unsubstitute Cl2 al kyl, substJt ted o
unsubSt PGt %%lp‘%?czl g%’? PHRSeRt UBHGNTIRAISs ggﬂqcﬁ{%&ogapounds of
%@ﬁéﬁbﬁt dheth @-drlaldydduicash Kelptd¥id B3, B@ﬁvatlves

45" R46, RA7 and RA8 are indepenidently selected from

tepdrorgers, podstigs wrederoismisuebs thergadd Cl- C12 al kyl
substituted or unsubstituted C2-Cl2 al kenyl and
substituted or unsubstituted C2- 20 Cl12 al kynyl; each
R5, R6, and R7Rare independently selected from
hydr ogen, , Substituted or unsubstituted

Cl-C12 al RyNg Mtaed g ubgt i t ys, C12
al kenyl and gubst| tut df %‘nsumg titluted %2 %2
] Q |Ne$Roond| ng

al kynyl , 0§

N at om and°C &t om o whj ch tlhey gttacfled ndy form
a substituted or uRgubRpEtuRed hRfer ®gycl Oc groumy WO
2007/ 144423 PCT/ EP2007/ 055959

wherein
R: is selected from hydrogen, OR., OCORa, OCOOR,, NRaRy, NRaCORyp,

each R> and R3 are independently selected from hydrogen, substituted
or unsubstituted Ci;-Ci2 alkyl, substituted or unsubstituted C»-Ci2
alkenyl and substituted or unsubstituted Cz-Ci2 alkynyl,;

each Rai1, Rag, Raz, Ras, Ras, Rae, Ra7 and Rss are independently selected
from hydrogen, substituted or unsubstituted C:-Ci2 alkyl, substituted
or unsubstituted Co-Ci2 alkenyl and substituted or unsubstituted Co-

Ci2 alkynyl;

each Rs, R, and R7 are independently selected from hydrogen, CORa,
COOR,, substituted or unsubstituted C;-Ci2 alkyl, substituted or
unsubstituted C»-Ci2 alkenyl and substituted or unsubstituted Cz-Cio
alkynyl, or Rs and Rassg together with the corresponding N atom and C
atom to which they are attached may form a substituted or

unsubstituted heterocyclic group;
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4 each R and Rb are independently selected from
hydr ogen, substituted or unsubstituted Cl-Cl2 al kyl,

w@e ndnstiu44mt ed or unsubstituted C2-Cl2 al kenyl , PCT/EP2007/055959

substituted or unsubstituted C2-Cl2 al kynyl,

substituted or wunsubstituted4aryl and substituted or
unsubstituted heterocyclic group; 5 and each dotted

line represent an optional additional bond. In another
85PE G, ahPERDIASCHddNRIMIRN sbfcfid SR8 BGNTQr SRSt ituted
10 of 1ornula I or pharmaceutically acceptabl e salts,
derunatibgisuted alt-Gher alkypr osrhgfstudeds per emissdosgitated Co-Cio

t hereof faqr .uys s a nmedicanent,. {n.partjcular as a
USSR e ot 1 SR ARRBHET) £ 2aCh kR hepabptituted or
gfﬁ%u@)rs%ﬁﬁ%d bf’}%’le&tlﬂ U HstitR S og'dﬁﬁﬁﬁgiﬁ&efir}?ete;écﬁﬁ group;

conpounds of fornula | or pharmaceutically
aodept abl e salts, derivatives, tautoners, prodrugs or
stereoi sonmers thereof in the treatnment of cancer, or
in the preparation of a nedicanent, preferably for

Ehen dRraldBAE r%@g%@é}&eén Ptielal2zREEbRaPHohe

I nvention are ods of ‘treatnment, and conpounds for
use in these nethods. Therefore, the 20 present
invention further provides a nethod of treating any

mamrain anoéhébhypéct)thBhreathe thech thiyn Garidedctvllitelcompounds
conprises adm nistering to the affected individual a

phefefaula cdl | 9r efhasmidecutienlit  GrcaPtpouifits.asderivatives,
E’a?&ﬂo@ﬁé’rsa%or‘é%ig}légCc{r‘e‘%t%?g&ﬁghqea}%pﬁqce&{e?i gcfer REESENE medicament,

rmvention s ar maceu conposition

goppitisulRg & aofedudneht fer ehainlg @incer.
pharmaceutically acceptable salts, derivatives,
tautomers, prodrugs or stereoisoners thereof together
Wi th a pharnmaceutically acceptable carrier or

a1 uent o AR AAMHH9E D RECAFRADAN(i87 R %1 s07diBed to the
present 1 nvention-al so reltfates to e Isolation o e

use of compounds of formula I or pharmaceutically acceptable salts,
derivatives, tautomers, prodrugs or stereoisomers thereof in the
treatment of cancer, or in the preparation of a medicament, preferably
for the treatment of cancer. Other aspects of the invention are methods
of treatment, and compounds for use in these methods. Therefore, the
present invention further provides a method of treating any mammal,
notably a human, affected by cancer which comprises administering to

the affected individual a therapeutically effective amount of a compound

as defined above.

In another aspect, the present invention is directed to
pharmaceutical compositions comprising a compound of formula I or
pharmaceutically acceptable salts, derivatives, tautomers, prodrugs or
stereoisomers thereof together with a pharmaceutically acceptable

carrier or diluent.
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conpounds of formula | froma porifera of the famly
Raspai |l i i dae, genus Lithopl ocam a, species

wo pdaoitst403 des, the process for obtaini ng them pemdEP10hB055959

formati on of derivatives fromthese conpounds. 5
DETAI LED DESCRI PTI ON OF PREFEBRRED EMBCDI MENTS The
present invention relates to conpounds of genera
formula | 10 as defined above. In these conpounds the

substiphuen)eseqn H?Ve?ﬁﬁ(?r?t %ﬂjsd Nrel§RSOT HANGS V"istd"aﬁaﬁ of the
fol | om ng "gui dance: Al kyl groups may be branched or

ootnenuisl , ofa fat npu bt eIr &b ahp@mfémmflth@ fabuily R2spailiidae,
car bo& to One nore ferr ass of

al kyl. . .
griodp ??‘Hﬂr% RS Ao st Fﬁo %PB%C.SSE{P&P‘?F&‘#@“% them

RhEf @l ﬁ)‘iima;ﬁ(?n aF ﬁ%%lvgr&ﬁi@gsfrdﬁvﬂ}ﬂ%e]corﬁpoﬁn‘a%. 4 carbon
atons. Methyl, ethyl, propyl I sopropyl and butyl,

including tert-butyl, sec-butyl and isobutyl are 20
particul arly preferred al kyl groups in the conmpounds
of the present invention. Another preferred class of

HERILED PERERIPEON R PREFERRES BMeddvENTRON at ons; and

even nore preferably 7, 8 or 9 carbon atons. Heptyl,
octyl and nonyl are the nost preferred aIkyI groups of
this ass. Prefer.red

| ken and al k roup
Lhe cEhBStrsgenb Nt HRLOR, BIBHE o oMP O e P HEnetal fofmula T

L apehed 9howhbr anched, have one or nore unsaturat ed
[T nkages and from2 to about 12 carbon atons. One nore
preferred class of al kenyl and al kynyl groups has from
2to ﬁ{)out carbon ato referred are

nms. Even npre )
al kendl &hese RYMAOYIGRIpdheo Sﬁ’giﬁt%le?@s C8R 4PbgaSplRFted in
Lo RiarRROKNEN tHY ﬁflﬁf\ﬁﬁ% %ﬁlﬂ%&c@f al kenyl and al kynyl

groups has from4 to about 10 carbon atons, still nore
WD 2007/ 144423 PCT/ EP2007/ 055959 6 preferably 6 to

about carbon at ons d even nore preferably
or ﬁerlbsrP%@%r%aySbP?chlar%o Cflrerdheand preferably

ﬁQUPOHBFHS kot RS Rf §SLRLHOMEMJIAS. One more preferred class of
alkyl groups has from 1 to about 6 carbon atoms. Even more preferred
are alkyl groups having 1, 2, 3 or 4 carbon atoms. Methyl, ethyl, propyl,
isopropyl and butyl, including tert-butyl, sec-butyl and isobutyl are
particularly preferred alkyl groups in the compounds of the present
invention. Another preferred class of alkyl groups has from 6 to about
10 carbon atoms; and even more preferably 7, 8 or 9 carbon atoms.

Heptyl, octyl and nonyl are the most preferred alkyl groups of this class.

Preferred alkenyl and alkynyl groups in the compounds of the
present invention may be branched or unbranched, have one or more
unsaturated linkages and from 2 to about 12 carbon atoms. One more
preferred class of alkenyl and alkynyl groups has from 2 to about 6
carbon atoms. Even more preferred are alkenyl and alkynyl groups
having 2, 3 or 4 carbon atoms. Another preferred class of alkenyl and

alkynyl groups has from 4 to about 10 carbon atoms, still more
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5 include single and nultiple ring conpounds,
including nmultiple ring conpounds that contain

waee@anat4es and/ or fused aryl groups. Typical arpdT/EP2007/055959

groups contain from1l to 3 separated or fused rings

and from6 to about 18 carbof ring atons. Preferably

aryl groups contain from6 to about 10 carbon ring

atons. Specially preferred aryl groups include

prOeLAbN 640 LB RIt W%H?@éhtdfbﬁ% RRD¥Ven $HORL EPéfE?le 7,8 or
unsubstit uted napht . substituted or unsubstitute

Bi qgerboyl atosnibst i t ut ed or unsubstituted phenanthryl

and substituted or unsubstituted anthryl. Suitable

het erocyclic groups include heteroaromatic and 15

het er §glifgyEld 1%5’8HP§ ﬁlo'ﬁltlé“dﬁrﬁ of1he® df tRe %resent invention
separated or fused ngs and fromb5 to about ring
aiduse Prefleraind ymhrlnpteoamngrmqmpauddshehehnﬁlnlgcymh]tmle ring

roups contain fromb5 to about Orln atops. Sui tabl.e
E %C‘g‘i‘ﬁiﬁéqpﬁr?%aﬁ‘é}rﬁ%ﬁa d gy ﬁ@t&%sﬁmwal aryl
fel?ﬁ.g%‘é a1‘171°ﬁ'5ﬁi 'i g seg‘é@a&rd LPEE&d ?fr%’soéﬁtlé? 'ﬁs%m 6 to about

romN or tons 20 and 1 nclude, e.
@ 8mm1b|omy1hngr&tbrmb r@*eﬁenah]yrwryh gi‘qupw cnntsylln fronT U aigout 10

E@%rg lg;%g a éf;]%q noI lly }F)ll)gﬁf I)édp@,lgﬁ:ﬂ%aur}%t H}(gng substituted
bhi %ﬁ@dﬂsﬂt’uﬁ@&h' y\f I sﬁ’bhﬁﬁgt}e)ﬂl or t ﬁtrfs%ﬁﬁltﬁf{lted naphthyl,

I soxazol yl, oxaz I m dazol i ndol yl, 1soindolyl,
snbazohtdd ori mdmlumtrtyllted pibitpHresreyz j mydbst;aueed domyunsubstituted

B S BbrPerShE BT AREED

benzof uranyl, benzofurazanyl, benzothlophenyl

benzot hi azol yl, benzoxazolyl, quinazolinyl,

qui noSaltaiy¢ , hefsirobyclidi rgldoumd iﬁuhnhyr iltbtkroaromatic and

gwtab!l eteroalic C|IC ‘rg{’( &1 conpounds If
REFTORIEY °E SrAVeRt YU ﬁmBn tOt cHaramEor tused rings

QﬁHe Igfhtlogs tS eé@&lﬁ@ dl § rQ SthJ}lns 0 queféa% u§9 rﬁet@%’aromatm and
u . I,

I ncl pyrrolidin t et r ahydr of ranyl
hetm@ahbyc]amgroupeta'c&imm (frdimeﬁydo about 10 ring atoms. Suitable
etrah dr oth| opyr anyl_, E Eerl dyl V(ﬁ 2007/ 144423
ETEBDRBAS SIBYPST Itk oPPRROURGY (Aot BRoPTESANt invention

ﬁh%ﬁné‘*} PhBeSAZHhRYd ﬁe@éﬁﬂtgi’r{y LelecP®lr ?(5%]' N, O or S atoms

I et any honopi peri d oxepanyl, thiepanyl,
andzema‘lylbl,e, e.g., coumarinyl 1nclud1ng 8-coumarinyl, quinolyl

including 8-quinolyl, isoquinolyl, pyridyl, pyrazinyl, pyrazolyl,
pyrimidinyl, furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, triazolyl,
tetrazolyl, isoxazolyl, oxazolyl, imidazolyl, indolyl, isoindolyl, indazolyl,

indolizinyl, phthalazinyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,

furazanyl, pyridazinyl, triazinyl, cinnolinyl, benzimidazolyl,
benzofuranyl, benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl  and

furopyridyl. Suitable heteroalicyclic groups in the compounds of the
present invention contain one, two or three heteroatoms selected from
N, O or S atoms and include, e.g., pyrrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothienyl, tetrahydrothiopyranyl, piperidyl,
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di azepi nyl, thiazepinyl, 1,2,3,6-tetrahydropyridyl,
2-pyrrolinyl, 3- pyrrolinyl, indolinyl, 2H pyranyl,

wdbbopssanryl , di oxanyl, 1, 3-dioxol anyl, 5 pyrazedT/mpi007/055959

di t hi anyl, dithiolanyl, dihydropyranyl,

di hydr ot hi enyl, di hydrofuranyl, pyrazolidinyl,

i m dazol i nyl, imdazolidinyl, 3-
azabicyclo[s.l.O]hexyI 3-azabi cycl o[ 4. 1. 0] heptyl,

ﬁr&%ﬂﬁﬂéf? ; aﬂ?ﬁonﬂﬂ%ﬁ%’h i Nyl thiddhdhe gggiéﬂ%zﬁ'gf‘?ve azetldmyl

may be substitdted at one or aval |l abl e
prsianydbnsthigtaongd, chommpepstidybbloxegpaoyps thiepamd, ORkazepinyl,

R S%ylm( dgaﬁpmﬁdﬁsoé%ﬁ%&“@(@%%o&ﬁdﬁl gnpyrrohnyl -

Hofolin gp@ﬁ )
E?ot ect eld OH, substi t?%dq?or bst ltu(tﬁggé!ggl ¥ 3 dIOXOIanyl
pSraaddstyils utﬂe‘dnanyhnsdtthmlanyhd ddt}&lmwwnyl grcdmhgdrotmenyl

f th dependent |y
dREDa O 1 H GO0 ﬁ??iﬁlﬁaz%f yar dguRazoliginyl, -
NERi [3%%1}%& vlhal 8genhi &y ol 2 Jﬁaé:p kx{/ll?@'slH indolyl, and

substituted o unsubst it ut ed

gubselizinyed or unsubstituted C2-Cl2 al kenyl,
substituted or unsubstituted C2-Cl12 al kynyl,
substituted or 20 unsubstituted aryl, and substituted

or ungyp rjoﬁlﬁ)tsegba% %Qﬁ%Bhba m QOHP s&I1t84 St one or more

groups are thenselves substitute the substituents
Ha@zilabblecpmelnnfsrhzymnhe)rfmoeg@lm‘gablegrouﬁslstwdh as OR’, =0, SR,

D R N TR e VRS, BN CER} DORIS msour,

persgﬁﬁkﬂﬁR@ROU@Nf Oha%geéﬁ e @@R KR@YORF Or oltsRSKihEONHR’,

the’art.” A gengral review of protecting
OC@ONER)n @rotatted chdm subytmstqu owi dedshypstiitited Pawl, and
G eene TWin Protec n [ [

S Re B on ip b ALy ot r e o i gghin each of the R’

R e el SR G s A B GB Y B gbbycrosen,
OH eNé)geﬂ‘Hés, PHOVCHe Isdogenn<COH, (tOndagtl| r@pgﬂpspbstidmted or
ST DLt L S

alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
group. Where such groups are themselves substituted, the substituents

may be chosen from the foregoing list.

Suitable halogen substituents in the compounds of the present

invention include F, Cl, Br and 1.

Suitable protecting groups for OH are well known for the skill
person in the art. A general review of protecting groups in organic
chemistry is provided by Wuts, PGM and Greene TW in Protecting
Groups in Organic Synthesis, 4th Ed. Wiley-Interscience, and by
Kocienski PJ in Protecting Groups, 3 Ed. Georg Thieme Verlag. These
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such protected OH include ethers, silyl ethers,
esters, sulfonates, sulfenates and sul fi nates,

wa@aooowabes and carbamates. In the case of 5 eP¢iIPEB200N@S5959

protecting group for the OH can be selected from

met hyl , et hoxynet hyl, met hyBt hi onet hyl,

(phenyl di net hyl sil yl ) met hoxynet hyl, benzyl oxynet hyl ,
p- nEthoxybenzonxynethyI [(3, 4-

R AR A ﬁ?‘%@y Hﬁfsh)én ;&dﬁéétﬁﬁgegﬁdﬁﬁ%yﬁ?tmﬁ All these

o- ni trobe | oxynmet hyl,
tefePemids ap@enyd)r)pmﬂammd{]bmu‘hwence in their entirety. Examples of

% :Pga@/(gﬁg W ) mtlﬂﬁ!@t ﬁ%lg lf?%ﬁizﬂgl)&}ﬁt@?%,;iestgrs sulfonates,

QﬁﬁkﬁQYéSO)éh@%ﬁYﬁmat%'sl PBBhAYEs and carbamates. In the case of

2- met hoxyet hoxynet hyl , 2- cyanoet hoxynet hyl,
bils(ra- td cpmdad:dtuxg()greulwlfor the OH can be selected from methyl,
2-tric roet h

| hyl., ) )
@QWP%WBV RS BONGIYRETR | (RBRRRARpHyIV)methoxymethyl
H%sfl ;L?}zrﬁ% h rrr% 1 |
fl'uor ous tewgﬁsgrggza lillélél%lmk()}trl onot et ahydjgggzranw [(3,4-

dBmettormbgmzytioky]|omtheh y-nitte eeziiloxymethylh exryltrobenzyloxymethyl,
ﬁ_gﬁiggox ; e%s%%bg ! an%{ﬁl’w 4 (4-methoxyphenoxy)methyl,

h .
A Tt

pefenyldgyrorathle nyI ) 3114>xynmethl§dxypl pQFmdthD@eghqumethyl 2-
1- 4- chl th d
e

é ?m%%t ;@) cE(?m%é%hl th, thyl, o-bis(2-acetoxyeth thyl
5ol ahydro Y Ry e o o ot r g s pyImethyl
ﬂetmh}mbrypyl’rzayiyl, fh{dzeus hitetraleydropyjargt hyB-bromotetrahydropyranyl,

Eq F%ﬁgﬁﬂﬂéﬁ ﬁ‘iny ﬁtﬁ n?lgﬁéldol’ﬁxg{ﬁt‘h)ppeth@(ytetrahydropyranyl 4-
Bgﬁﬁ¥ﬁ%§¥&otﬂ}oﬁfﬁﬁl 4- metB% ﬁt/%gle}&%h gﬁa@t tystlOdee

2 [2- Qhk)lra){élhhreihgdlphdnyl] -4- methoxyp1pend1n 4-yl, 1-(2- ﬂuorophenyl) -4-
di ani s 2- trlch

@efhaWIEC%dlﬁeﬂz Al uorld?X er%#’&ﬁy Didsapstbpprpiperidin-4-yl,  1,4-

ARSI A Y) 2 80 50770

ogt!all')gﬂeoey 18, 8£Itﬂmma¢thy1 -4|7-methahadprazpfiraat Byl ]abthdx,yethyl 1- (2—
I N TN (A
bR ng 2 o S oy, 1ot
bemﬂd)bq»eyhﬁn 21y1|n,et1*3§z141 -Bénziilosst-Befkydreatiyl,, 1- methyl 1- phenoxyethyl,
O U T L T
Bﬁlsﬁﬁ%?)ﬂ%pyl? 6 ViD(Z2 99&14&6414&)%;?&%%/ EPZQQHHQ@LE?@%ylethyI, 2-
(benzylthio)ethyl, 2-phenylselenyllethyl, ¢butyl, cyclohexyl, 1-methyl-1"-
cyclopropylmethyl, allyl, prenyl, cinnamyl, 2-phenallyl, propargyl, p-
chlorophenyl, p-methoxyphenyl, p-nitrophenyl, 2,4-dinitrophenyl, 2,3,5,6-
tetrafluoro-4-(trifluoromethyljphenyl, benzyl, p-methoxybenzyl, 3,4-
dimethoxybenzyl, 2,6-dimethoxybenzyl, o-nitrobenzyl, pnitrobenzyl,
pentadienylnitrobenzyl, pentadienylnitropiperonyl, halobenzyl, 2,6-
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9 di chl orobenzyl, 2, 4-dichl orobenzyl,
2, 6-di fl uorobenzyl, p-cyanobenzyl, fluorous benzyl,

wd2doraenezisal koxybenzyl, trinmethyl silylxylyl, PCI/EP2007/055959

p- phenyl benzyl, 2-phenyl - 2-propyl, p-acyl am nobenzyl,

p- azi dobenzyl , 4-azido-3-chl oPobenzyl, 2-

trifluoronethyl benzyl, 4-trifl uoronethyl benzyl,
(nethylsulfinyl)benzyl p 5 siletanyl benzyl,

&c?ﬁ&io dichlorobenzyl, 2,6-difluorobenzyl, benzyl, fl
S P eV dichlorobpnayl 2. Grifluproben, p-cyanobenzyl, fluorous

bam}ﬂhﬁl-ﬂmrbwsaﬂ@mb@lﬁyi/l trindethiytslyylyl, p—phenylbenzyl 2-phenyl-

I?nFE’%)E i(ylg‘?%lé’ %ﬁgﬁ‘@ﬁ;g% a%dalgéjr#& ,! Ing %E “chjorobenzyl,  2-

nzfli P
PIASIULE: o Pheg b ek, iylpytiensi. o

p],lq:tbﬂg]bnnt,ylo eazttpdylyinzyh- di(Remzocthytsilyllethb8ymethoxybenzyl, 2-
tﬁ%ﬁﬂﬁf% i e%ﬁ'i%'@,(,; A pdont, PP MM ey Voxido, 2
(R pARBEN 0! PB4 mcthyiphenyi-d-quinclincmettyl, 1
pﬁdm’ﬂmeﬁh}’(lﬂr - br diphehghaetiybxy) ph@mlyétihomphbnghﬂnqthyl 4-

1

ahanydihe; élgﬂg@»ﬂll fELSEo%E%‘@m%&ﬂyFV' ) T Lhibenzosuberyl,
ﬁ% rﬁyoxy"tﬁgﬁ( ﬁ{%@%_ e m%féglﬁ)gli/t o-1t ;/)lfll’thﬂélphenylmethyl, -

m@themp‘lmﬂyidﬂpheﬂylmthyl di(p-methoxyphenyljphenylmethyl,  tri(p-

gg},&%ﬁ{%@&% Y ?; b‘i‘”"%y@ EHW'EV?QPEWCY@,XY)Phenyldlphenylmethyl

qLaf o I) 4, 4" - di met hoxy, ”
,14,4 %ég aggd{i;rlgmgyhghé%ﬁ%tﬁ%ﬂ% RHL) 44747

%silwnyhoyiommwmetﬁylg 9- pHEATItrisDenza)laxytiiteply)nietByl, 4,4
frgé. %g% gﬁbﬁ@‘?ﬁi% anci]}ﬂ)]t’o‘ify]di oxol an- 2-yl fL’AZ’_L‘)hmethOXY‘y‘[N‘
i T o e

(slél mttadmtrfzobm: /il ﬂuetdnylhsnet}wl) 4;4r +chniey1h®{§1t151ty1 9-anthryl, 9-(9-

| i SO rogél?s:o Iyly g db?ﬁﬁﬁ {% {)‘%/1?3(1 10-oxojanthryl, 1,3-

Eu Cg?g%eny H'])};: Sle‘fr%dl beazegpi ?E}t Ky ﬁb@! L gy ThOE(olan- yl,

bemb@m{dtzsﬂylyls S—élbxdicphhnyﬂhmtchybsof Wilyl ethers the protecting
i-t- I h | silyl

gIY%IEP bg(%}yyﬂ;a ! E,—il %5“ Rt heslgetiedy | from  trimethylsilyl, - triethylsilyl,
E 1's§é Pyr yl)di ncger%}{l}glﬁo;/)l‘r(’)py(l%l}yl, diethylisopropylsilyl,
ﬂ;tﬂetrbwj&m}gfisyﬂl),dl [ Slapodp)]hyldhmlethylsﬂyl tbuty1d1methylsi1y1, t

%ﬁﬁit@%@% 1 FSJESPV Ielng ﬁy: but oxydl DEIT KIE stlyl triphenylsilyl,
gﬁ%e?l&ﬁ?#}gﬁﬁﬁ?{g@e@%?%ﬁhgﬂ}ﬁﬂél%a'ﬁs(%—bﬁtyl)—qnﬁzr%hﬂ%&ﬁﬁwsﬂyl,

tris(trimethylsilyl)silyl, (2-hydroxystyryljdimethylsilyl, (2-
hydroxystyryl)diisopropylsilyl, t-butylmethoxyphenylsilyl, t
butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-

(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl. In the case of
esters the protecting group for the OH can be selected from formate,

benzoylformate, acetate, chloroacetate, dichloroacetate, trichloroacetate,
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30 esters the protecting group for the OH can be
selected fromformate, benzoylformate, acetate,

wa@bdooneaert at e, di chl oroacetate, trichl or oacet B PEPMN/055959

2007/ 144423 PCT/ EP2007/ 055959 10

trichl oroacetanm date, trifl uadracet at e,
nmet hoxyacetate, triphenyl nethoxyacet at e,
phenoxyacet ate, p-chl orophenoxyacet at e,

ghanytaecetahRatdi Phenyl acetalgroa=pf}eny! Propi ong{@hoxyacetate,

bi sfl uorous chai'n type propanoyl, 4-pentenoate,

&ipﬂx&rp&mﬁ&m@g/aeetaﬂeA- ( et ply¢renaeicetais) pent pcnhm:rephér_lowacetate,

Bhopyloatigi cUPhehS ReRiA o S B BT BTog S, Disfucrots | didin e
- YA ben PR R oYal b +hi

L B e e A Ik Rlithiojpentanoate,

3[Bbii4meshokgrizagt )by dpexymd¢thylpdenoay Evupinatt, i natiealoate,  1-

ni.coti nat.e, 2-§azi done%glla% benzoat e, 4-azi dobutyr at

?§Wt Hy P %ﬁy 1*5 crotonate, benzoate, p—%flenﬁbenzoate,

é;i,ﬂtﬁ?ﬁét}i%ﬁo?h%é’c)é}’] M—Wkﬁn%}%Eﬁ&ﬁt&i 2 'izb(cﬁﬂﬁgrobenzoate, D

nmet hoxytritylthio)oxy] net hyl } benzoate, 2-

flitl’lfﬁfbdmeteﬁ ip}i(}dlilt:bt@ )I’H‘IITL]tIIr‘.E]tﬁE@ W@@Bﬂﬂl@é)gaenzdat{e { #agidobutyrate,
&Et%l %Tte&@;/}ﬁ?téwﬁ%@t{@a?e?g]’iﬁt?%ti’lnﬂ%towwimgﬂﬁzy?} tegéoaxte, 2-{4-

grgéztlﬁe uﬁﬁﬁ%gxy%}gtﬁ@? - B&r?g%%oxy- 2-ni trobenzoat e, o
Gmetlexd (iHikylihiopaymebmethyBbemidadey - 4- ni t r obenzoat e, 2-{{[(4-

%eggg%%%gg{] reﬂt@ﬁﬁ%i}%‘g}g?}ﬂa’iygbéélz%t%y ﬁ%g&%gﬁégylacetate, 2-
gﬁg%ﬁ?gﬁﬁl%ﬁ}é}taw;ﬁggﬁt% g ﬁgg(%\gﬂing}oxymethyl) -3-methoxy-2-nitrobenzoate,

odlavudinplosymet hyle 8 zmathexy24-hitrolyd rizeate ne$tlehaylakgbutdrate, 4-

L T D———

%@Hie‘?ﬁ)g?&et oxy BELAYhIazoat e, 4—nitro—4—methazlpentanoate, o
-[ (2-chl'or oacet oxy) et hyl | benzoate, 2-[2 2

(deraybmeit)@ibenkodtenzoat e, 2-formylbenzenesulfonate, 4-

ép%éy i %&%&%&z2,;1?éGé%t%?fﬁﬁizo%ét%ogr’n%fhyl)benzoate, 2-
%&%rgﬁg%%%gﬁqﬁlgogégﬁ%%y ac e2t_ (t2 éc,hloroacetoxy)ethyl]benzoate, 2-[2-
tethzplosyjettiylfiemeodte| pr Qpj-(phetoogdeargbry)ethyllbenzoate,  2,6-
glgh?(%%g %@i&/&%m%?butyr at e, rmnosuﬁ%‘—&lghtoﬁé—ét—(l,l,s,&
R CRIRAPAbIBLEAS! 2 oo nosacee
Zhiohddiphbaylacethée, | nisobatyase omocwishiotiabate, (B)-2-methyl-2-
Bintarone =S Ahtetbiatbongbaisobie CoraphBbaer Ahdil® aikyl
N,N,N',N-tetramethylphosphorodiamidate, and 2-chlorobenzoate. In_the case
of sulfonates, sulfenates and sulfinates the protecting group for the OH
can be selected from sulfate, allylsulfonate, methanesulfonate,
benzylsulfonate, tosylate, 2-[(4-nitrophenyljethyl|sulfonate, 2-
trifluoromethylbenzenesulfonate, 4-monomethoxytritylsulfenate, alkyl 2,4-
dinitrophenylsulfenate, 2,2,5,5-tetramethylpyrrolidin-3-one-1-sulfinate,
borate, and dimethylphosphinothiolyl. In the case of carbonates the
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can be selected fromsulfate, allylsulfonate,
nmet hanesul fonate, benzyl sul fonate, tosyl ate,

wQ@24ofA443es r ophenyl ) et hyl | sul fonate, 2- PCT/EP2007/055959

trifluoromethyl benzenesul f onat e,

4- mononet hoxytrityl sul fenate,1lal kyl 2,4 30

di ni trophenyl sul f enat e,

2,2,5,5-tetramet hyl pyrrolidin-3-one-1-sul finate,

g%@tcﬁngaggogie) g3 hyhehesphidlpthi alefbeteln fidig ﬁfé‘iﬁ}_{lo%arbonate,
arbonat'es the WO 2007/ 144423 PCT/ EP2007/ 055959 11

prsthexytratnyyr canbohate,t Pefl@tensiméthys eCaboedtd, r ethyl carbonate,
t hyl .carbonate, ., nethox | carbaonat e,

Bl ehy | ARt r BoRBS D Bl P B A  corbonate, 22,2

Biamegrieiy1 caibenate ,lldeE{eIBH LR OTRERANNOBENY | carbonate,  2-

carbonate, 2,2,2- trichloroethyl ‘carbonate,
trilnaethpisilyjdthg] 2, 2eanbbohtepr oehgimetnth@radehthlrBethyl)silyllethyl

STV TN T T
8&%%3%' sul f Onw@—[éteq[(ﬁﬂth@ﬁt?@ﬁﬁﬁﬁfen lt]%xy]tetrahydroﬁlran—S—yl]oxy

2- (triphenyl phosphonio)eth car bon ,
carbdndid,| (seittpk yearbbopbies ult-bertyll Joaxydnatty aringr ofarbanate, allyl

-yl.1 ox car bonat.e, isobutyl carbonate, - but vyl

itk SRR A IRBALE. aPTORETRn; bateRale. ¢ Rikigrpphenyl
eihdachl ] )

e&r&%g,?n&;ﬂﬁﬁl : rrg% %gﬁﬁr%@,azt Efg?‘gff‘ i@@gﬁg@&?&%@ 6-bromo

car bon carb
7Aaphbkytowrnatioraymetbybr carbonate, benzyl carbonate, o-nitrobenzyl
- hydr oxycounar | carbonate, .benz

7 [ n-4-yl meth I

eaPoRkG €, pdﬂ-lﬁpiﬁ?wénzgﬂr Opgiepo ATt M%%eﬁ%wonate’ 3,4-
nme zyl oW = -

SPABRAL Sy T OIEBRGT) - RARIALR.2 Riepl popbonere 2

dangdattye, 2earbonsy, et hy-(denittnpheng]jethyl carbonate, 2-(2,4-

-(4-njtroph [ )et hyl carbonate, 2-(2,4_ 15
B ToP BRI T LA pPnbke Do Brosers DT SRERRRSEr By 2-3.4-
. _| < _ - _ 1.
ARIIRALGod SHilrdttlctnfiropyl, | carbonate, | 2-cyano-1-phenylethyl
arbpaate, 12 Pipeniglybatmyho- lephdpiethy] carbonate, 2-[N-methyl-N-(2-
2- (.2-pyri.dyl 1 NQ- | - phenyl et hyl car bonat e, I
El’{‘éli’]ﬂéﬁﬁ}g‘-ﬁipag%ﬁﬁm dyl BoRat6 1. @El@ﬂwgt hyarbonate, 35>
1ena on AT
BEROGRAY Bon D SEliboRBIA P Mdthyl: dithidcarbonate, and - Sbenzyl
tindcsSboanry | A ih ltho causb afadaebayatkes thd peotzasimgoproup for the

[ f h
g)g-ﬁ E(éae{rrggqs rsfg ecégag{rggﬁ]tl Itcﬁg‘gg]ra}? e atrna?te, (Rf—'plglgrrl]ylgaerbamate, N-
PheRPRGIONL (G I . Th ion of th houl
R PSR iR bamatc: The paeniqn ofshese, grgpps should be
hbt sreteguretyes as lolihdtatieon ofothd s¢agrepofetlediragnéion, since they have
imtati f th f the_i [ [ th
Eé@r}n'é rr?erit?or}le% as a ?nesr(éq]ﬁgstgation gf Iplr‘](%ggttlrllé) gfousplsnf%? OH,e%/ut further
groups having said function may be known by the skill person in the art, and

they are to be understood to be also encompassed by the present invention.

The term “pharmaceutically acceptable salts, derivatives,
prodrugs” refers to any pharmaceutically acceptable salt, ester, solvate,
hydrate or any other compound which, upon administration to the

patient is capable of providing (directly or indirectly) a compound as
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been nmentioned as a nere illustration of protecting
groups for OH but further 25 groups havi ng said

wo povctikaes may be known by the skill person in POEERZONTN055959

and they are to be understood to be al so enconpassed

by the present invention. ThHE term "pharnaceutically

acceptable salts, derivatives, prodrugs” refers to any
pharmaceutically acceptable salt, ester, solvate, 30

B¥EEAbED OF h&Fin Ot NESwEREROUARd Whil Chbe UMb reciated . that non-

admnistration to the patient is capabl'e of providi ng

ptarsctdeytimallyndicceptdbly saltsnpondals wiihiR00AE 144428 of the
PCT/ EP2007/.05595 12 described herein., However, it .

WRYANTHSR agpnet) APEIS hABhol® pRSFHcelRt | (g y Preparation  of

?ﬁ%?ﬂfa%%h@iq%@ly Scédani@l dad tih o ngtbfi)ﬁﬁﬂeﬁ 8f $aM&, prodrugs
nvention since those nmay be useful in the preparation

aehd qravatosucac dd gamoakptidblyemsthods kKftvevipie pheatiton

of salts, prodrugs 5 and derivatives can be carried

out by nethods known in the art. For instance,

phar neeeUiristahty, pteepiadhaicdly acebpeaieo¥AlS of compounds
provi ded herein are synthesized fromthe parent )

poPpdedd hengiinc larec sinthesized blent e adrent eem@opndy which

nvent.i | .chem . t hods., 10 ner.al ly, .such
CORIERG, & Bt B PaNs i iR BBl e gpethods.
aendrallybasehf alts Qfe,t fRsex£ORMOURBdepAddd by reacting the free
stoi chionetric anount of the appropriate base or acid
ppidiar daserformsaefl Bresenéempo) with prstaichipmagrie amount of
ghe tvvo.O Generlgalsle\/b nocng ueous m%diia like et hgr O%H,E/Ior ‘n a
S AL OIS 1SS PE ST dpin B 6 Shodk B breAHC I
piieterd ad. thxarpb eGOherbllyt hBoAshdeaddi dlasfikeS ether, ethyl
i nclude mneral acid addition salts such as, for

agelindt e cthamielo daoprapiaolhyi pepraaridle, any prefestie@eExamples of

ul phat e [.trat .phosphat.e, and o L.C _aci
Dt PR bl e, IBERRRT P Ben e 43ifof Selts such as, for
Exhin 18] oFeebahRridel Bpd fobrlowiRlcat igyd@iddidlee, s10pakbdé enitrate,
succinate, tartrate, nalate, nandel ate,
mBrRRhetwl pinshergaaid pcizd adslitiene sallishonmte, asxdopl emple,
i ncl ude

hettas il efiiat e el uBvARE: shrela BiialErcinate,
g(ﬂ;(ﬁi‘bﬂieg,m saldlate,and nesgadiage 2l Kahetisahdsulphohads, fahd p-
toluenesulphonate. Examples of the alkali addition salts include
inorganic salts such as, for example, sodium, potassium, calcium and
ammonium salts, and organic alkali salts such as, for example,
ethylenediamine, ethanolamine, N,N-dialkylenethanolamine,

triethanolamine and basic aminoacids salts.

The compounds of the invention may be in crystalline form either
as free compounds or as solvates (e.g. hydrates) and it is intended that
both forms are within the scope of the present invention. Methods of

solvation are generally known within the art.
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et hyl enedi am ne, et hanol am ne,
N, N- di al kyl enet hanol am ne, triethanol am ne and basic

wa@pooioaaesls salts. 25 The conpounds of the i nvEOL/EPI007/055959

may be in crystalline formeither as free conpounds

or as solvates (e.g. hydrates)3and it is intended that

both forms are within the scope of the present

invention. Methods of solvation are generally known

Wi thi Rnfngo@idountd tME ggoigﬂ'ééfllgg Jtd/ dFBBEhE58P R mula I is
13 Any conpound that 1s a prodrug of a conpound of

fothinl hd s¢epe antdhspirithef Soopevearitbrsplhe teoh tgredrug” is used
i nventjon. The term "prodrug” is use in its broadest
gende ﬁ%a%#oﬁﬁgégeeg@h@@ HRPISAES 3@98%3{3% ves that are
ORVERERGH iy VP éth@ é&ﬁp@ﬁ%%ﬁ@ﬂ%h@finbgﬁtitbﬁyeémdl{-’Qierivatives

E
Such derivatives woul d readily occur to ose

wsiouldl edadiytdeeuarto, tharse slndedde, tHeoarteeamplimeslude, for example,

conpounds where a free hydrox roup.is converted into
SATROLEICS GERF Ut VECS AR ICOM SAHDY &7 HATBIFTSS HBtel A ester
HerivAtigpded to represent such 10 specific conpound as

wel |l as certain variations or fornms. In particular,

conpounds referred to herein may have asymetric
centres and ther 2%§§_exist in . different enantioneric

f or ms/\K| FORIRY e SOaREreiBy Ky dofLHREr L0 gePrRRent such
g?%@i'énéj(ﬁnggh?ﬁir g8d a1 l&%r EMairf R}g%‘i@t?&tdér 68 fol8" 89fparticular,

e considered wthin the scope of the present
congrttuirods  fdfesredS tanyhareuwe nneynploavel asfrmamedid occentres and
erei.n is intended to represent .a one f a. .
5_3%1’ %?Xl&ﬁénogl?%ﬁ%t ERARTiooREHP %Fl&srrs,Aﬁo‘h}%’fl%?l f#grers and
diGebRIOORS idF TAEMBonfiliuRds MPERrAUL AR I0RIH C SRl Mhixtures
and m xtures thereof. Particularly, the conpounds of
tiherepf essntonnidemtd omithie ghessrmtpedobyh¢ lpreadmol envention. Thus

descr.i bed fornmula | _.may .i ncl ude enantiopers 20
BB GHHEPR GOTRPRRBRTeEGY ROy YOTin dF ABT It £ FePiesent any one

St CHEQLSRARItESMHnAPYUR  fee AR RARHC SoRIRO one or more
possi bl e, therefore in sone cases the

diastereomeric forms, one or more atropisomeric forms, and mixtures
thereof. Particularly, the compounds of the present invention
represented by the above described formula I may include enantiomers
depending on their asymmetry or diastereoisomers. Stereoisomerism
about the double bond is also possible, therefore in some cases the
molecule could exist as (E)-isomer or (Z)-isomer. If the molecule
contains several double bonds, each double bond will have its own
stereoisomerism, that could be the same or different than the
stereoisomerism of the other double bonds of the molecule. The single

isomers and mixtures of isomers fall within the scope of the present

invention.

Furthermore, compounds referred to herein may exist as
geometric isomers (i.e., cis and trans isomers), as tautomers, or as

atropisomers. Specifically, the term tautomer refers to one of two or
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nol ecul e could exist as (E)-isomer or (Z)-isomer. If
the nol ecul e contai ns several doubl e bonds, each

waloamblietdbdond Wi ll have its own Stereoi soneri SPQT/EPENT/055959

could be the sanme or different than the 25

st ereoi sonmeri sm of the other Idbubl e bonds of the

nol ecul e. The single isoners and m xtures of isoners
fall within the scope of the present invention.

E&Hﬂehﬁrﬁ‘é'ﬁﬁralcﬁ%?é&%déf 5%@1&1?%@1&9 fIRItCERsTBN &aﬁﬁﬁiﬁorgém and

O geonetric isonmers (i1.e i's and trans | soners),
aaeltmaieinlsf convastedalfrcupl sogeisoms8pecidimatd yanothert eCommon

autoner. refers to one.of .two or WD 2007/ 14ﬁge253
%ﬁﬁ(ﬁ@%@?ms@%@e PR ENLRE, ARHAG fenpl, lactam-
cRmmauet.. Ab@liondifl dr%&%‘f doub{d YoreRRG t@h%réﬁlafy erended to

converted fromone isomeric formto another.
rcamtesmatl bygetes, eaoévazimsnemdn p@lyrmnpdls [ andemlxtures thereof
| actam |l actim ional |y,

eno di
BB San TaT e St U Rt anadiven; nrenda ity rpea?ﬁegién&eferred
H%ﬁ%%l?ls vt ﬁ?qscﬂ:%%s&ﬁ Qﬂ%ﬁﬂféﬂ fRRES. MAXT S Bfetric isomers,

er eof en such in the nediu I'n
Baiaitdmem, canqmnmﬂmereferlneﬂatesg hesoevatemay eodiystoriplhs, and

| sot opi Iled fo tr| isrrer, )
isapB %@@@ﬁféﬁ%ﬁs f %ra?@@ V&€ 0 Herein, and
HH&WSD%H?(ZFP aké%%m@kéd jw@ﬁﬁhl qfef UBBeOhrt 8 present

compounds re red herei n, and m xtures thereof,
arertonsi der ed mnthln t he scope of the pr esent

i nvention. To provide a nore concise description, sone
of the quantitative expressions gi ven herein are not

qual i fhedriibd 4 MRote'dth ?s?eoﬁtescrlbhohs so}ée WHdgE s (Rethtitative

t hat, whether the term about™ 1s used explicitly or
ax)prese;wcms/ giwam ticryirgiavemdteqeahfied wiganthd oeref @boud”. It is

t he actu iven . va and it is al,so neant to.re

P&S‘dteﬁ%to ﬁpﬁﬂﬂ TSRO $hsLEHTB] AP e USCH Aue ity or not
é%logﬁgh}ﬁtg gﬂ/éﬁ e{dreth *?@Srﬁgaﬁf‘ tb t}gfé}r £l RRE Yactlihl ! §1\}éh value,

the a udi ng equi val ents and approxi mati ons due

todt teisexlser nreamitaio r&er andiler appasximeatoh twosdchi gimen value

]‘;lgertt %%%Td %Iegggnggiyugé inferred based on the ordinary skill in the art,

including equivalents and approximations due to the experimental

and/or measurement conditions for such given value.

In compounds of general formula I, particularly preferred R; is
hydrogen, OR, and OCOR,, wherein R, is selected from hydrogen and
substituted or unsubstituted C;-Cio alkyl. Particularly preferred Ra is
hydrogen and substituted or unsubstituted C;-Cs alkyl; and even more
preferred is hydrogen, methyl, ethyl, propyl, isopropyl and butyl,
including tert-butyl. Hydrogen, OH and methoxy are the most preferred
R, groups.

Particularly preferred Ro and R3 are hydrogen and substituted or

unsubstituted C:-Ci2 alkyl. More preferred Ro and R3 are hydrogen and
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I n conpounds of general formula I, particularly
preferred Rl is hydrogen, OR and OCORa, wherein Ra

WO 2003ak4aet ed from hydrogen and substituted orPCI/EP2007/055959

unsubstituted Cl-Cl2 alkyl. Particularly preferred Ra
is 25 hydrogen and substitutelb or unsubstituted Cl-C6
al kyl; and even nore preferred is hydrogen, nethyl,
et hyl, propyl, isopropyl and butyl, including

Eﬁbgtlt’l':t'{éd or '1|Y1‘ii§1919§ﬂ"tutgd @E‘—Cteﬂﬁfl@@x)én@r BvdNEenBRSt Igzreferred are

preferred Rl groups. 30 Particularly preferred
BR$devgerhydr ogen and substituted or unsubstituted
Cl-Cl2 alkyl. Mre preferred R2 and R3 are hydrogen
and WO 2007/ 144423 PCT/ EP2007/ 055959 15 substituted

or un a n r r d
are ﬁ%ﬁ%%%%ﬁtf%g%lr% gir“l%kr‘;?’e?gsr re%% R4 R QTZRL;%I%{ Ras are

Hydrogé;’ts anmsubﬁdﬁlmddom&smb@tﬁﬁtéd/d}m@emaﬂqd More preferred

u ted_or bst | tute 1- C12 . al
%f‘éf r &t R Kpa e aRaABe Y, Eﬁ%gﬁaﬁf&ﬁ&%ﬁlmted or

ﬁh%u@é@frtﬁ%] @anGSLg_l gl t Uérﬁij S%en URRKRS ddr{e?ér‘?gd Cls Bydrogen,

al kyl, ‘and even nore preferred i s hydroge
substitttede doro rumlmsbb’stuttedt edettgtlhysubstibsted: wredimsubstituted

bstlt te hy substltute unsubsti t ut.ed
BT Sl ouoh:  oshsiities L SHoPEbpr cyIStiged  or
ﬁﬂ@ﬁtﬂsﬁﬂh%ﬁ o'is t 'afnltﬂt egujegﬁiﬁhtbed ' ?‘Pl veisthstituted butyl,

substituted or ns stituted tert-buty substituted
oncludirsg bslﬂistlnttaded sob uthswb‘ShBltbdt i teut-buitpk, substituted or

unsubstit ut c but Pref.erred substltuents
SRt aisabae! 2 sbSifRd” Gopreunigsitedy pec-butyl

R%&g%l?el\ldgs;&ﬁgu&u@ﬁ%%& sé\i(iog% ﬁ NESEAR —0 SRéCgQR’ SOsR’,

SCONHRIR’ GNXR\I(QR' PAZS PNH@@Ré,dN(CGBIR )SUNHS@:!;R&NRJ’C( NR’)NR'R’,

% e Palgga.c ConupCoRer cot @Re OBORHR ROGEMNBOS: Protected
hUT-g,epesQﬂfs’chXeéel 6Ft eﬂn%ﬁ%ghh%%cg[]oé&glco%&t | 8gb&fituted or
ydrogen, OH, , al
Gqusltl,tuﬁﬁ}hetsmbsyoltwtgdupc @ﬁenﬂﬂul&abht of etdheCR’Cgﬂ)ups is
&gpencf ue ; Iste etc%edd ?rom t%l'lebg}olutpmcggsg%m% gf hydrogen, OH, NOo,
NHz, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
group. Where such groups are themselves substituted, the substituents
may be chosen from the foregoing list. Even more preferred substituents
of the above mentioned groups are OH, SCH3, SH, NHz, NHC(=NH)NHo,
CONHj, COOH, phenyl, p-, m- or o-hydroxyphenyl, indolyl, including 1-,
2-, and 3-indolyl, and imidazolyl, including 4- and 5-imidazolyl.
Hydrogen, methyl, isopropyl, tert-butyl and benzyl are the most
preferred Ra4i1, R4z, Ra3, Ra4, Ras, Ras, Ra7 and Rss groups. Specifically,

particularly preferred Ra42, Ra4s4, Rs4s, Ras, and Rs7 are hydrogen.
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al kenyl, substituted or unsubstituted C2-Cl2 al kynyl,
substituted or wunsubstituted aryl, and substituted or

waoin@mahst4est ut ed heterocyclic group. Were suchpQr/appms7/055959

are thensel ves substituted, the substituents may be
chosen fromthe foregoing |isté Even nore preferred

substituents 25 of the above nentioned groups are OH,
SCH3, SH, NH2, NHC(=NH) NH2, CONH2, COCH, phenyl, p-,

P‘hrﬁéu&rﬁy BE’%)‘PQP‘R}{[ anid"89] Mfe eTes, é]ill‘dAHQ n;;emtlcuqarrlyaﬁ'r‘eferred

3-1ndol yl", "and 1 mdazolyl, 1ncludin

R4$m1dapubmrl tettylblngdear bevtihly| , i sopropyl, tert-butyl
and benzyl are the nost preferred R41, R42, R43, R44,
R45, R46, R47 and R48 groups. Specifically, 30

parti Pé&t"i‘&hbérgf g‘}@ﬂe?% R2anfdd; 2By dRH enacﬁgd Rtbsftfited or
hydr ogen 007/ 144423 PCT/ EP2007/ 0559

Rasuibstitatéd) Ghr€ieallgd. Ridreape:fRd@daRe armi RyslareAhjddrogen and
artj.cul arl referred R S ropyl, tert-but
BRbBUANA obaPEsubrifitpdnteres b RaRE e Tapee Préferred are

b ut ﬂ;rgk;s u 1- -
g?%/ : h?b?g&p ef Eﬁfﬁféld %%@ﬂbl 1?Q(()Sﬁar h%gyoggﬂygnnﬁlﬁdmg tert
bultplt iHydregeoristhsuinest puefedrecdl- C6 al kyl ; and even

nore preferred are hydrogen, nethyl, ethyl, propyl,
i sopropyl and butyl, including tert- butyl. Hydrogen

IS thg, BRRHhEF %frﬁ!')ii&ﬁneﬁp of Th@NekRakice TP dy r@gg 8rS’Fefér'?f@d that

invention, It is also preferred that R5 and
Regentiel%zwltbge‘t}tr:ear wath et}kmondrmgsmmhngr Hndtc@naannh b atom to

whi.ch they are attac rma substi t.ut ed. or
Wﬁ‘s‘ﬁlﬁsttﬁl’l%(t oRe hatache cI Oe’ngr&rpsu sHfeidegor unsubstituted

: up ol n ng
RHSERE oird Ryt P TEREELY: b RYyel CREPR ol pyfrolidiny!
hydudieg 1- sﬂbsﬂnrdt Btmarolidinygdsubst it uted C1-Cl12 al kyl

and substituted or unsubstituted C2-Cl2 al kenyl, and

nore preferably is hydrogen, substituted Cl Cl2 aIkyI

o THTLUMARES S S o TR ot o
pnesdstitnodd ob]-Ci1onalkylit ahdosubstibueed or unsubst1tuted C2-Ci2
alkenyl, and more preferably is hydrogen, substituted C;-Ci2 alkyl and
substituted C»-Ci2 alkenyl. The preferred substituted alkyl and
substituted alkenyl may present not only one but two or more
substituients. More preferred alkyl groups are those having from 6 to
about 10 carbon atoms; and even more preferably 7, 8 or 9 carbon
atoms. Heptyl, octyl and nonyl are the most preferred alkyl groups. On
the other hand, more preferred alkenyl groups are those having from 6
to about 10 carbon atoms; and even more preferably 7, 8 or 9 carbon
atoms. Octa-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, octa-1,3-
dienyl, nona-1,7-dienyl, nona-1,6-dienyl, nona-1,5-dienyl, nona-1,4-
dienyl, nona-1,3-dienyl, hepta-1,5-dienyl, hepta-1,4-dienyl, hepta-1,3-
dienyl are the most preferred alkenyl groups. Preferred substituents for
said alkyl and alkenyl groups are OR’, =0, SR’, SOR’, SO2R’, NO2, NHR’,
N(R)2, =N-R’, NHCOR’, N(COR’2, NHSO2R’, NR’C(=NR’)NR’R’, CN,



substituients. Mre preferred al kyl groups are those

having from6 to about 10 carbon atons; and even nore
we@e@asabty 7, 8 or 9 carbon atons. Heptyl, orCHEPBNT055959

nonyl are the nost preferred al kyl groups. On the

ot her hand, nore preferred alkKényl groups are those

having from6 25 to about 10 carbon atons; and even

nore preferably 7, 8 or 9 carbon atonms. Ccta-1,

ﬁaﬁdg‘%w' coet 6cébor@* d@@@’fk @@@NHR“ @@@N(RAQC?O‘Q@C%ed OH,

dienyl, nona’l, 7-dienyl, nona-1, di en

Subs‘snlyte,d rmnam]substdueetyl aryﬂ],oramdl s&biatﬁtmydad buepllasubstuuted

-di e ) ta-1, i en hent di en ar.e
Retirony ehe ot R ks Gpiat o @iouRbsis indkpendently
e
SO HU B BleGoiiRoRSIRE 09 hyuRSed SORK NORNHITSH, CN,
Na@@Rn), 2COHS@PAal kR (C(@@HR' BNRsHtutN, oDyt itAvd@ 3C1-Cia

EP2007/ 055959 17 h , e
TR 5 ettt Co-CubstNnda Sybstituted or
u&%%%&ﬂthvé&cbmg alROyBUBSLLIML RS BF HASUBSHH:MPGryl, and

het erocyclic group, ei n each groups 1s
snbepentehot ynssdiseittieet] frevenaciyelig rgwppc Wﬂsem Su:ngh groups are

drogen, OH H2. SH, .CN, 5 hal ogen
%ﬁﬁgﬁe%@hﬁ%@ i theedUBSUTHENSt t@& ¢hasgp from the

:
tabing OB iz sUbSt il B ione aty

andsalkbnybgrmnpmmaﬂmtlogem,e@%,r 5O, GOOR s ISSONHR e ODOON(R)2,
ubst i tut clic gr Wiere such gr.ou
P, s&gfae ?Aﬁ RSTEI GRER, Off HiE &&Pppaéﬁtlglg%vp@@ selected
E}E‘)?ﬁ &y dFoREht %H&ltﬁ?&ﬁ% ﬂglslub%ttttulf@(i Etﬁp o5 eilf{?ﬁ substituted

substltue ts for the ove nentioned
al klelmylhbgmuuyesl &heC halbdgenyl, @ﬂbstﬁ@temunmmted Cs-Cio

%\I d, |3§1dprsg¥nfgﬁi i Ot g%lieg{{fog@s\{\t?ﬁ{-}%ﬂ9%( Cg%(ﬁn tm((e)re preferred
§HB§E1'UE§I§%df(9r tl"i'@s?é‘%?ﬁ}ﬂt Hhada an?i-%o BUIRY! ars HRIGEINT BR’, =0,

unsubstituted C2-CI2 al kenyl tuted or
O3ON$IRT RE@ONIR’)E1 andSpadteytad OHn‘thEﬂflﬂt theitpedtarting group

B WiedetaiiRy Bréiraabl ko FC b e hr & RETRGRHY LGt iethylsily
OCON d OH
ﬁgsogmgﬁg%,o s (BriednyfiRdpPs 18y e 1R obPSpylsilyl,

prot
dimethylhexylsylil, 2-norbornyldimethylsilyl, ¢butyldimethylsilyl, ¢

butyldiphenylsilyl, tribenzylsilyl, tri- p-xylylsilyl, triphenylsilyl,

diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-

butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, and
wherein each of the R’ groups is more preferably selected from
hydrogen, unsubstituted Ci-Ce alkyl, and substituted or unsubstituted
aryl. Cl, OH, =0, OCONH,, OCONHPhenyl, and protected OH wherein
the protecting group for the OH is preferably selected from
trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
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for the OHis preferably selected fromtrinethylsilyl,
triethylsilyl, triisopropylsilyl,

wa@lovetimpbs sopr opyl silyl, diethylisopropyl silylpCRBP2007/055959

di met hyl hexyl sylil, 2-norbornyl dinmethylsilyl,
t-butyldimethylsilyl, t- butyl&8li phenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
di phenyl net hyl silyl, di-t-butyl methylsilyl,

pyr yl, 3
Qiestlf'lsr%?Hf)%ﬂyléﬂ | ﬁwétﬁ?iwé%ﬂrﬂox QSIn;S)'réognyldlmethylsﬂyl t

bumldmlyi&thy}ﬁhlyl ( 2t btlyjdldmpdysmyllsyly) dirilsoprydgyylsi Ity p-sylylsilyl,
I‘IR ﬁ 5? éﬁhen%g h}Xsﬂyl 31%—%’%9 IBQ‘S%#S&H y{)is(t—butyl)—l—
??I{rgnﬁh{étﬁla)% xﬁyiet hOXy) et hox%lgtﬁﬂ&ﬁ?&%ygsﬂ&l and (2-

uorous si | wher ei n each of groups is

hpdeowsémrlkhhyedtb@fﬂfﬂbﬂed frghhyﬂydxyﬂgyryl)dumpmm?béd t-
and. subst | e r.uns itute ryl.

Bty e thy b Y RIS PR BNIP Lot b acb-BfFaisopropyl-
wher gHib R iRR thD bRY iR {0 -f1he ﬁhl it ilyl
pr[gfg 11g)bl yygel ect% gﬁo r1| net hyl s3|} f ya, orous styl ate
the eddstl mdfqﬂr,edtsmbsiﬂpremﬁylfer thése alkyl and alkenyl groups.
di met hyl i sopropyl silyl, W 2007/ 144423
PCT/ EP2007/ 055959 18 di et hyl i sopropyl silyl,
di met ﬁé{fth&ﬁbél |p'rlsfer?eci“i§ ?r%é@éé’%‘f%ﬁé’ |or hiore additional
but yl di net , but yl di phenyl si |
bondsrmytlse Iglacest nmdmaxml yvln:thl zyld,ottetdr liplee Mbse Ipreferred is the

Br hefnn%u{)rt‘;itasqyall %Mﬂ:}cméit %L ?”p éo?ql,s: grlldicated with a dotted
(ihei T‘ﬁti&dlﬁbhy é}le%tlSYKJ[‘OCI’{EnggtIy of each double bond may exist as
hydr oxystyrylydimethylsilyl,

(B2 dmy(ﬂ)oﬂ?@t yinglg ciarsepy apyll miixtylrestof the isomers fall within the
but t hoxyphen IS|IyI t-butoxydiphenylsilyl,

2eabe ERe R Supits;

3-[2- (trlphenylnethoxy)ethoxy]disionane-l-yl, and

fluorous silyl, are the nost preferred substituents

for t Nesre phklyctukmmw,atheelm;we@nionpprovi@esf—’a;rdnilpmmdlsyof general

fe i s the esen of one r re ddltlona
il ﬁ‘d%é’% tich B PEeERIADIE 2200 CEaALYES, (Rntomers,
Efﬁﬁfﬁ gﬁﬂ%Bﬁséﬁé@§ﬁﬂﬁ%OPf an additional bond in

aces Indicated wwth a dotted line. In
addition, the stereochem stry of each doubl e bond may
exist as {(E) or (Z). The single isomers and m xtures

of the isone within the 15 sgopergf the
present invention. &\
0 T Ry
R4t Rus Rs O
(IT)

wherein
R: is selected from hydrogen, OR., OCORa, OCOOR,, NRaRy, NRaCORyp,
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More particularly, the invention provides conpounds of
general formula Il or pharmaceutically acceptable

wGe adova444deri vati ves, tautoners, prodrugs or PCT/EP2007/055959

stereoi sonmers thereof 20 RlL )aY 0O Rds R 0 O N N'R7
RA1 RA3 R5 0 (Il1) wherein 2599R1 is selected from
hydr ogen, ORa, OCORa, OCOORa, NRaRb, NRaCCORb, and
NRaC( NRa) NRaRb; WO 2007/ 144423 PCT/ EP2007/ 055959 19

gach R4l ®43aakd RA8 ake 11'1('1‘9}9@&(5@%1‘%’ get&et 84nf r BYrogen,

hydr ogen, = substituted or unsubstitu ed Cl Cl2 al kyl
substiittadedr omswisibisted (& e€12 ] Budbiskiénydd an dlnsubst1tuted
ubstituted or unsubstit tedC2 a

25 C el AL BT Rk bt renty S Brate b G s oA
hydrogen CORa, COORa, substituted or unsubstituted
Cl-Cl12 al kyl, substituted or wunsubstituted C2-Cl12

eaklenyd, BadandbBYidnet sdlapendethsisetadted f@anChydrogen, CORL,

I yl, ar R5 and R48 to ther t he c espandi. n
RSB iR mot o b Ere st o -Gt akhiots igbTtiiied or
ﬁn%ﬁ%%&ﬂth%df‘t AC 1o ]a(l)ké'ﬁ‘ﬁugﬁﬂ' 5#5@&15'&%‘&1%9%’&%&193@&&'&8 Co2-Ci2
each Rb ar e I ndependently sel ected from

hutyrr_xjenr Rzurastd Rug e:dgeﬂrerumﬂbsthetmctmdspzjnm% &l kydm and C

substitute unsubstituted C2-Cl12 al
QI8 i tut 318'? N Mbﬁetufll acleed cipay) ré?)ﬂgrr a substituted or

ﬁﬂfgﬁﬁj e Aetdr eﬁg ut ed aryl and substi t ut ed
uns?ulbstgﬁ ut ed ﬁter c |c group; and each dotted

I|ne represent an optlonal addltlonal bond. 20 In

&) g#nds blagrreelrna epen Orc{n%ltiay Iec?e& tfll‘(;:rgl ﬁ}rltli%/ogen, substituted
or unsubstituted Ci;-Ci2 alkyl, substituted or unsubstituted C»-Ci2
alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
unsubstituted aryl and substituted or unsubstituted heterocyclic group;

and
each dotted line represent an optional additional bond.

In compounds of general formula II, particularly preferred R;: is
hydrogen, OR, and OCOR,, wherein R, is selected from hydrogen and
substituted or unsubstituted C;-Cio alkyl. Particularly preferred Ra is
hydrogen and substituted or unsubstituted C;-Cs alkyl; and even more
preferred is hydrogen, methyl, ethyl, propyl, isopropyl and butyl,
including tert-butyl. Hydrogen, OH and methoxy are the most preferred
R, groups.

Particularly preferred R41, R4z and Rs4s are hydrogen and
substituted or unsubstituted C;-Ci2 alkyl. More preferred Ra41, R4z and
Rs4g are hydrogen and substituted or unsubstituted C:-Ce alkyl, and

even more preferred is hydrogen, substituted or unsubstituted methyl,
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hydrogen, ORa and OCORa, wherein Ra is selected from
hydr ogen and substituted or unsubstituted Cl-Cl12

w@bdogh444Pmrticularly preferred Ra i s hydr ogenpemdP2007/055959

substituted or unsubstituted Cl-C6 al kyl; and even

nore preferred is hydrogen, 2tethyl, ethyl, propyl,
i sopropyl and butyl, 25 including tert-butyl.

Hydr ogen, OH and nethoxy are the nost preferred R1

QﬁBHﬂﬁlte%?r Bf CUAIIBstRUGEET ely A k3 uend B¢8 Lﬁﬁﬁlbstltuted

hydrogen and substituted or unsubstituted CI-Cl2
préyyl, MobetipnefderoredikdibstatedndsoBoiA8 aane substituted or

D BB D e b RER e S ey Bai ey tert-butyl,
§ﬁ§§ﬁ§lﬁfetd1513 QARIHYH 1 t P 1%@% 4442 %u%g{tggép Qf/ L@Wltuted

O substituted or unsubstituted ethyl, substituted or
ae&thbﬁyl tRuteéelrredrmiyfbt,lthmstoft smdcgrmmpman&aﬁRt eBdSR’, SOR’,

SRERbar NS o o NGE AboBt MERca Rl er NIGHRYp:  NHSOR:

Ntl‘i’é ANRQQQ’}Q* @ﬁUbﬁta'l(%)%%r?d CBRULYOARY SUREHRL UIGEONHR,

substitufed 5 sec tyl. Preferred Substituénts
@‘C@HI(R!):gr quptecdee @RI, s@bsSRitedSAR , unSERRtifuNC®, aryl, and

ﬁgﬁ%@n,q,(@%) %{Rq@su@{'ltuﬁg%ﬁro ré&ag—%l?égéﬂ each of the R’
%G%fg@; 3 ind cﬁéﬁt@y s@fe%ttg&tf%%e %Lbl%?ﬁ bbHERYY of hgdrogen,

d aryl,” and substitut unsubstitute
e eNory NI SHOUPN, \ldaaéo@m ead, 6f04lkgl, RCOMMHgsopssituted or

i S alg)deplelned%_'tdly sel e Sﬁu thg%éggégﬁ cons gttﬂl:l{]t dOfCQ Co
suBddtuted b§1t 'ﬁH&@gsﬁfuteHnggb%i tdlkﬁﬂyplsﬁ:ﬂ)gtltuted or

al kyl”, substltut ed or unsubstitut Cl2” al'keny
snissibistittieet] oaryinsahst i subdduE2d Cbz2 aikywlystituted heterocychc

bst ted bstit d d bs
B abs PiheTeeth oo ey e e gites stheRutal dhemappiuents
ch%ys HERIRREVES o /IBSE Ko %‘th% fige %trﬁéf‘éeﬁf;éferr%ﬂys@ﬁstltuents

en fromthe foregoi Even nore preferred
eﬂ bls¢ |ethmemt lslenmfortdu’e gaiumps anrerft)Ho rdHgy 8ty NHp e NG (=NH)NH-,

O oCRyoblo pisHE b Tin @51/ TR, BGOW, inBiuding 1-,
2-, and 3-indolyl, and imidazolyl, including 4- and 5-imidazolyl.
Hydrogen, methyl, isopropyl, tert-butyl and benzyl are the most
preferred Ra41, R43 and Rss groups. Specifically, particularly preferred Ra:
and Rs43 are methyl, and particularly preferred Rass is isopropyl, tert-

butyl, or benzyl.

Particularly preferred Rs and Re are hydrogen and substituted or
unsubstituted C:-Ci2 alkyl. More preferred Rs and Re are hydrogen and
substituted or unsubstituted C;-Cs alkyl; and even more preferred are
hydrogen, methyl, ethyl, propyl, isopropyl and butyl, including tert-
butyl. Hydrogen is the most preferred.
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2-, and 3-indolyl, and im dazolyl, including 4- and
5-im dazolyl. 20 Hydrogen, nethyl, isopropyl,

wo esovAbuey|l and benzyl are the nost pref er r edP@®YEP20RAEB55959

and R48 groups. Specifically, particularly preferred
R41 and R43 are nethyl, and Jlarticularly preferred
R48 is isopropyl, tert- butyl, or benzyl. 25
Particularly preferred R5 and R6 are hydrogen and

subst i} UiRANLRF erﬁ'ﬁé&'ﬁﬁ@hf BTefﬂeq}lvgi%o"ﬂ kiylis AYRb epreferred that

preferred R5 and are hydrogen and Substituted or
Rasabdt Ragrttege’(tilerf:@n&h kijle, cancespoeingr ¥ ptcerheaneld Caragom to

FARF e Rt erte | Beieiechy BrBbur | SUPRECHISSL BF endipaistituted
ﬁgt&gcﬁegﬁ)g / ééf@tﬂlﬁ)g H@E’fé@%@wfl%é%é?ch@l geru?QOIshe‘bPIﬁrac%lidinyl,

enbodi i nvention, is alsopreferred
RcladingA4s, Qegemh@ﬂnmmohdhné correspondlng N at om and
Catomto which they are attached forma substituted
or unsubstituted heterocyclic group. Preferred

heterocycl pg 191%\91 PYerRld dRpy! I‘?)%e wdi RGbktituted
2- and 3- pyrrrtgﬁtl di p Part i cu?grllys/ preferred RY |sIue or

hyrdudn@éirﬁut@:hb@t—r(hutelkyd)randnsubst1trtrtetded>rC11—rfSlﬂ)sﬁritk1yed Co-Ci2
and sybstituted or bstrtu ed C2-C12 I
AN, Bheh Histre BeeTRAHIBdE Y ety iR exe- By pky] and
e 1 e e f
S iurUnaC G e MR OB bier Al PalRiy P BEOs are those
bavhon frano s fo abdué vidh capben prtefrsy; arahici/ eVen 8nooy p9eferab1y 7,8
carpon .at ons. oct d non t he nos
BF & TR ZfRps- @gw&; apengR errqéﬁe mpst @referred alkyl
gf&ﬁuﬁé refh QhEeBﬁﬂerghﬁﬂﬂs ﬁ%?etlg‘r‘ﬁgrreaaéﬂl&gl 1" d Qre those
bo 10 carbon atons; and even nore preferably 8
Ihaving frorarthom akboisL0 Catlaer A8ediserarid even more preferably 7,8

Eg; @‘Lar ! e% oﬁﬁ} 11%_—% %ﬂﬁctoa _— 1’f§1_ygl g{éﬁ%ﬁ 4-dienyl,
Eg&a‘l]—%— 41'191'1df1ny| moﬂina7ld1%n§7':1§e3¥1lona ¢Ry- @ht dnyl?- q&@r‘i‘é( 1,5-dienyl,
pt a- enyl I enyl are the nost
poabet Fedieallenpbngr b,Gpdleri?ﬂ,ef]eept@dl 5-dienyl, hepta-1,4-dienyl,
hepta-1,3-dienyl are the most preferred alkenyl groups. Preferred
substituents for said alkyl and alkenyl groups are OR’, =O, SR’, SOR’,
SO2R’, NO,, NHR’, N(R’)2, =N-R’, NHCOR’, N(COR’)2, NHSO2R’
NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’,
OCON(R’)2, protected OH, substituted or unsubstituted aryl, and
substituted or unsubstituted heterocyclic group, wherein each of the R’
groups is independently selected from the group consisting of hydrogen,
OH, NO», NH2, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
group. Where such groups are themselves substituted, the substituents

may be chosen from the foregoing list. More preferred substituents for

the above mentioned alkyl and alkenyl groups are halogen, OR’, =0,
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substituents for said al kyl and al kenyl groups are
OR, =0 SR, SOR, 20 S2R, N2, NHR, NR)2,

WOEDBOR1444DHCOR , N(COR )2, NHSO2R , NR C(=NR ) NR/RP2007/055959

CN, hal ogen, COR, COOR, OCOR, OCONHR, OCON(R)2,
protected OH, substituted or 2fhsubstituted aryl, and
substituted or unsubstituted heterocyclic group,
wherein each of the R groups is independently

t 'h d , ’
@Q’E@R Nel_g(f(ﬁslglpﬁl'\t d\léc‘ihlgﬂg@)z, %%ioﬁl%ﬂ&téﬁ adh! ﬁz‘?&?@m éaciPdf the R

gmuspsst used poeferabbubﬂeiletaleéd ﬁbmlzhﬁdik;ge,n, "substituted or

subs d, or subst.i t ut ed al ken
Eﬁ#ﬁvg%ﬂorclu Spelly; SHbeBEs! %y Stbstituted C>-Cro
HRstyit %Bgtlﬂﬁtedué‘lsﬁﬁ%h'btsﬁttﬁgecﬁ@él C gﬁgikgséhw&?c%tﬁhted or

unsu stituted heterocyclic group. ch groups
amwbltfe]muwd/ esysulizent e, ptrh%rmgbsmbstetmtsdomamd:w alkyl

3008 MBS ArhoabRgR: féﬁt”i“%{?go@@ﬁﬁflk;ﬂ&)CON(R’>z, and
T 3
%Hfﬁ@(éd 95 AUREh éHetn h@i%te,c%ﬁ %{Ig'u})v%%%é Sé‘%’-,f"%n%referably

CT/ EP2007/ 055959 22
pel@bmﬁ ed Gdmwhertrimetadhilpl, the:ri%thybaikylll,ps i griisopropylsilyl,

f | | df
HissBetrdhaaibe: @%@W Gobevisililea ginefyifexyisytit,  2-
HB?‘H%&I}HH%@%}@%H@%% aaﬂ Bﬁwhlm%k‘l@ﬁtsﬂgpt ed PButyld1pheny131lyl

unsubstii tuted C2 | kyn and subst’ituted or
tmbehsylsilyt, ecﬂnapydylyléﬁyh rtmpélemlyés‘déylr edlpﬁmgﬂmalhytsmyl di-t-

or t hese a and al kenyl ups.are
l&ﬁiﬁ OCO\l( R)2, and pr o StIZ el F e By e pioysilyl
or the d i}
IQ ﬁﬁét@l lﬂ)ﬁ }b’?lp{l/ tri e%"yk%yi%r?y%ﬁ”r??%i%ggﬁ?léﬁﬁsfﬁ yl, 2
hyded)iydtysﬁphwmmpmﬂylm et hy ltilndpimpeyhexypthenylsilyl, t-

i met ex lLil, 2 10 norbornyl di thI i1yl
g X&B?’ﬁé‘g’kﬁ}m Iyl, t-butyldi phenyl & éSS tetraisopropyl-3-[2-
g?gﬁgéﬁh%th%&y)ettﬁbxﬂdﬁ!dﬂaﬂé Ay, tréﬁaenﬂlu%rbﬁls silyl, and

| met hyl S| | but met hyl si |
b/il’&(rei-rbueqnl’) df pthreenil ngtdupwsusl yhore preferably selected from

ris(trimeth SI I

%’ﬁdﬁ byyaey §P}%ﬁ¥¢29ﬁﬁ@ Alkyl, ansl sHPaHER{RS gF yiyysubstituted
% BN Qﬁ%ﬂ sibyloc N@{’gt y(')@@l‘li‘ﬂﬁ‘l@ﬁ pyhsy! {ote& el® OH wherein

toxydlp enylsilyl, . 3, 3-tetral Soprop 3}

the protecting group for the OH is preferably selected from
trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsylil, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, ¢butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(tbutyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, are

the most preferred substituents for these alkyl and alkenyl groups.



(tri phenyl nmet hoxy) et hoxy] di si | oxane-1-yl, and fl uorous

silyl, and wherein each of the R groups is nore
we@e@asabt y sel ected from hydrogen, unsubsti tPCEEP2007/055959

Cl-C6 al kyl, and substituted or unsubstituted aryl.

a, OH =0 O0OCONH2, OCONHPher33, and protected OH

wherein 20 the protecting group for the OHis

preferably selected from trinethylsilyl,

triet ylghhpl tp"rbfe??&l QRY{Hd k)\flssence of one or more additional

dlnethyllsoprg%y I'silyl, diethylisopropylsilyl,

bondshyl blex yilagds hnd@amnl kwmthyzh diatstchyinei INfbre tpreferred is the

g%%mfsﬁfvl éé%ﬂﬂ% A Ing:aﬁf)ﬁ% 'pﬁ%%%%%ﬂpeﬁwith a dotted

ﬁh@hﬁqyddﬂi’hgﬁl Sthleyéterégcﬂerﬁiétt%y 6?%@%1’13&51‘2(516 bond may exist as
bis(t-butyl)-1 pyr enyl met hoxysi |

()i o tZ)L ftehyingld yﬂ@metwhnd(ﬁaxﬁwdsmfﬁﬂeyusph)ers fall within the

dinet | silyl 2. -hydroxystyryl) diisopropylsilyl, t-

B%?@@ %%VEW?%&V§“¥§FH1t but oxydi phenyl si |yl ,

1,1, ,3 t et rai sopropyl -

3-[2-(triphenyl met hoxy) et hoxy] di si | oxane-1-yl, and

f | uor Bastisulayly, arefertdue omsipoprreiser obdtlseibsvantemmn s are the

ggkythese al kyl and al kenyl groups. 30 WO 2007/ 144423
YBP£007/ 055959 23 Particularly preferred is the

presence of one or nore additional bonds in the

pl aces indicated with a dotted line. Mire preferred is

t he of an additional bond iyg,all the places
indicated/with a dotted I[ine. In adddﬁion, t he

st ereoc h dpu bondoﬁ%y)exist as 5 (E)
or (Z). The si [ and i\ xtures of the isoners

fall wthin the scope
Particularly preferred conpoutd
t he i

i nventi on.
Fnvention are

N O H HN
Compound 1

Cl Compound 2

MeO

=

Cl Compound 3



Cl Compound 1 0 MOO NH2 00O NOHHNC

Conmpound 2 NH2 MO/ 0 0~-0 N OOHHNC Conpound 3
wWO\e»0200#42844423 PCT/ EP2007/ 055959 24 MeO NH2 PCX/€P2007/055959

O--~-O NOHHN Compound 4 MeONH2 OO OO ONTION O

H HN CI Conpound 5 O MeO O KM

At &

Compound 4
MeO = NH,
0~ O YT O OAO
N N O
HN.__~ X

Cl Compound 5

Cl Compound 6

MeO =
0] O Xy O
N N O
NH,
Me %
HN

jp

Cl' Compound 8

Compound 7

NH2
=

Compounds 1-8 were isolated from a porifera, of the family

Raspailiidae, genus Lithoplocamia, species lithistoides.
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O00 NOHHNC Conpound 6 MO OOONO HNH2
Conmpound 7 5 MO OONH2 00 ONO HHNC

w@oompownads 8 Conpounds 1-8 were isol ated from BCT/EP2007/055959

porifera, of the famly Raspailiidae, genus

Li t hopl ocam a, species |ithi s2®ides. WO 2007/ 144423

PCT/ EP2007/ 055959 25 A sanpl e of Lithoplocam a
lithistoides was deposited in the "Instituto de

Ci encias del Mar y Limol ogia® of the Universidad

Naci onal Autonoma de Mexico in Mazatlan, in Mexico,

w t h Ahesamepler erfcdiﬂaﬂzloﬁumEB liENstoUPeVt Whs2 @positieds in  the

TROLIGL R ChnSpgey Mar T 1anii 1883 s e niyeigisiat Nacional
Aﬁ'ﬂShBHlé)%ite"‘@fE‘h@o QHdM?é}amar?nﬁil 'l\ﬁéxlgssc?;\?lﬂﬁ’tﬂl'fénréi%r&li‘@e code

[ow ng: Fam |y Raspailiidde: Raspailiid
I:Etﬁi $CNEI-UNARBE14r2068p0des sddnga Ma%nml]@sted}dqy hand using

A s ) RS BEE 8  e c
con hg?ﬁtg%ﬁpﬁ%ﬁ%?? rél?‘égirﬁgit%rﬂés%rfﬁ‘cﬂir??é ke PEIESEIg:

Family Raspailiidae: Raspailiidae Hentschel, 1923 are sponges
with encrusting, massive, lobate, fan-shaped or branching growth
forms, usually with a very hispid surface. A specialised ectosomal
skeleton is typically present, consisting of brushes of small thin styles
(Hooper & Wiedenmayer 1994: fig. 17) or oxeas (Hooper & Wiedenmayer
1994: fig. 5), surrounding individual long thick styles or oxeas. The
choanosomal skeleton varies from a compressed axial skeleton, to
plumo-reticulate or exclusively reticulate structures. Spongin fibres
usually completely enclose coring spicules (choanosomal styles, oxeas
or both). A special category of spined styles (Hooper & Wiedenmayer
1994: fig. 22), or modifications to styles (e.g. Figs 22-25, 28), echinate
fibres, protrude at right angles from fibres. Microscleres are usually
absent, although single raphides (Hooper & Wiedenmayer 1994: fig.
109) or bundles (trichodragmata; Hooper & Wiedenmayer 1994: fig.
110) may occur in some genera. Raspailiids are widely distributed,
ranging from shallow waters to at least 2460 m in depth (Hartman

1982).

Genus Lithoplocamia, species lithistoides are encrusting and
massive growth forms, choanosomal skeleton is a dense isodictyal or
irregularly subisodictyal reticulation of acanthostrongyles, in 1 or 2 size
categories, without axial condensation, without echinating

acanthostyles, with extra-axial radial tracts of smooth styles, and



(Hooper & W edenmayer 1994: fig. 17) or oxeas (Hooper
& W edenmayer 1994: fig. 5), surrounding individua
wo oovg/1tdaexk styles or oxeas. The 15 choanosomaPCT/EP2007/055959

skeleton varies froma conpressed axial skeleton, to

pl uno-reticul ate or exclusivéléy reticul ate structures.

Spongin fibres wusually conpletely enclose coring

spi cul es (choanosonal styles, oxeas or both). A

&&ﬁ@éﬁif \ﬁ?ch%gl‘?ré( SCHCC%BIIM ralyh#sd (dQ8REH % skeleton (although
edenmayer 22), or nodifications t

wthene présemnt. e@tog;snﬂﬂ 2151,CL12® aredbnga$1enﬂerfo>mas$;; microscleres

Egotrude at right angles fromfibres. Mcroscleres are
88"ty absent, although single raphides (Hooper &

W edenmayer 1994: fig. 109) or bundles

(trichodragmata; Hooper & Wedenmayer 1994: fig. 110)

may oBeurples Qfohﬁuydneamia Iwbim&)z]dieisdsem alswi dellgcted in Kenya

2R t%--p{ ﬁ%%a”;?%%%m NaossYBshaD. 50 /4 36785 sa.8)

bhHNPRALCHR O Pey (%331.'7"%15)339“’ ags 5%"9" e@ﬁ&@b‘sﬁgz@%o / E

massi ve gro orns, choanosomal skelet’'on is a dense

390ddicvgal) atra deptlegahgimg bstubé¢sodiOcaydl4d ai.i cul ati on

of acanthostrongyles, in 1 or 2 size 30 categori es,

W t hout axi al condensation, w thout echinating

acant Rggsy +1§§11y Wcﬂé" c Zﬁcﬁlﬁéfé f thRdirRlent{AL E8nObe obtained by

snoot h style 007/ 144423 PCT/ EP2007/ 055959
a¢gnthygsiis.aFby amatrhplﬁ, cvmpeund! i zeah tespaade iby joining different
ct osonmal skel et on en present ectosonal

Fegis o i Gﬁ&e%ﬁ%ﬁ%‘é%}%@é‘ﬁéﬂ m croscl eres

absent. 5 Sanples of Lithoplocam a lithistoides were

also collected in Kenya (S 04 40" 5.5" / E 39 26

4.3'', and S 03 38" 36.5" / E 39 53 53.8"') and

Tanzania (S 08 55'31.7'" / E 39 34" 53.5 ', and S 05
24.200" / E 39 47.730") at a depth rangi ng between 30

and 40 m 10 Additionally, the conmpounds of the

i nvention can be obtained by synthesis. For exanpl e,
compound 1 can be nade by joining different fragnents

as indicated in the Schene 1.



WO 2007/ 144423 PCT/ EP2007/ 055959 27 MeONH2 0 O O 00

NOHHNUC ROZC O OR' R3Sn + COO + RIVvHN O +
weRido/1iNg23 X Cl Fragnment A Fragnent B Fr agnment PCI/EP2007/055959

Fragnent D 9 9 9 9 ORv OR'"'" COZH R110 CO2RI HZN

CZH Rv1O0 Cl vii 9 ORORv COR'' CHO+ CHOR ,0O0

Rvi O Rvi O Rv11l Schene 1

ﬂ

R'O,C.__OMe OR!!
| + R3Sn + 0O +
com * URN
RIIO NS NS NH2
Cl

X
Fragment A Fragment B Fragment C Fragment D

R (A |
¢

RO AN CO,R' H,N" "CO,H
R0 N
Cl
ﬂ ORI ﬂ
v
OR H o oOR'"
CHO
Rig~CHO =D ¢ J/u <
o RVIO RVIO ||
HLRV”I
Scheme 1

where R, R, Rl RII' RV, RV RV, RVIl and RVl are the desired group or

5 an appropriate protecting group as needed.

This process can comprise the following key steps:

a) Amidation of the iodoalkenyl derivative (Fragment D) with

10 Fragment C following standard literature procedures (Kozawa Y et al.
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where RR R, RII, RII, RV, R/, RvI, R/II and RvlIII
are the desired group or 5 an appropriate protecting

w@e@ap44as3 needed. This process can conpri se thBCT/EP2007/055959

foll ow ng key steps: a) Am dation of the iodoal kenyl
derivative (Fragnent D) with 280 Fragnent C foll ow ng
standard literature procedures (Kozawa Y et al. WO
2007/ 144423 PCT/ EP2007/ 055959 28 Tetrahedron Lett.

%@%heﬁ%onlﬂét)t boof fesd1the t%oéffS&PQH@ ékﬁ»@@?%gﬁlg enamide

fragment CD). b) Stille colpling reaction b
HBragmment GDpnd Fragnent B 5 fol |l owi ng known
procedures in organic synthesis (Scott W et al. J.
Am Chem Soc. 1984, 106, 4630; Labadie J Wet al. J.

Of g. @@Hllé%@ﬁﬁhn reé@% Ao@%eeﬁalf‘fa{?ﬁyn?% alnd Fragment B

Organic Reactio Wley) to obt the |1 near
fdl opeimes ]@ﬁowg)npmcedByres 16 agaFriagyanhssidABSantt GJ ednl. J. Am.

coup| ed e} ar.d r dure Badans
=) Qﬁszllg%‘% Y\é’ae‘%%@cﬁr CBE “g&gt‘?td@f é g} 5e§ﬁ%é/m 1983,
@gr WigGel 48@@ %nr;e?%%t L0 ORLAliP ﬁé@ctﬁﬁ{sbqg9%k%ﬁé%gto obtain
compound” 1. Deprotection of the alcohol '
ﬂmde liowed m)}ydam(foagmntd’rB)can be achi eved accordi ng
to known procedures in organic synthesis (G eene and
Wits, Protective Goups in Organic Synthesis, 3rd ed.

Wi eyg) r}ir%gﬂ?érﬁ%c%B Buriecand.dpnbei é(ﬁﬁ]i)leﬁarfgf?%i‘nz@fstandard

Reagents f Organi ¢ Synt hesi s: ng and
Bedeerl g sA(Bod snsahyt & ; aﬁ’daBDdansaky A, Th0 P®agt1cﬂm°rTPept1de

SR thetif oV BHCT SIS ol 908 TG B caropkeleton of

Hi\}f(‘) Xgfy By neans of standard literature procedures
?ﬁo e Bet al. Oganic Syntheses, Coll. Vol. 5, p.
162; Vol. 25 48, p. 32; Muller E et al. Methoden der

O B P PSS Bk A1k o BhsopgBon can
be achieved according to known procedures in organic synthesis
(Greene and Wuts, Protective Groups in Organic Synthesis, 3™ ed.,
Wiley-Interscience; Burke and Danheiser, Handbook of Reagents for
Organic Synthesis: Oxidizing and Reducing Agents, Wiley; Pla D et al. J.
Org. Chem. 2005, 70, 8231).

e) Finally, deprotection of alcohol ORM followed by formation of
the carbamate can be achieved by means of standard literature
procedures (Love B et al. Organic Syntheses, Coll. Vol. 5, p. 162; Vol.
48, p. 32; Muller E et al. Methoden der Organischen Chemie (Houben-
Weyl), 4t ed., Vol. 8, G. Thieme, Stuttgart, 1952, p. 137} to obtain

compound 1.

The sequence of steps can be interchanged to obtain the final
compound. For example, fragment BC can be prepared at first stage

and then the sequential coupling with fragments A and D afford the
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The sequence of steps can be interchanged to obtain
the final 30 conpound. For exanple, fragnent BC can

wheoopne@as ed at first stage and then the sequeet/ERL007/055959

coupling with fragnents A and D afford the WO

2007/ 144423 PCT/ EP2007/ 05595®9 29 car bon skel et on of
conpound 1. Likew se, conpound 1 can be prepared by

the sequential coupling of fragments A, B, C, and Din

b dREletoAN RBH Peﬁh'doﬂ LakvAsPEESRIPHUNE 1f AWl SRpared
of the lactone noiety on fragnment A previous to its

byudld sgquenhabrmpugilinegy of feagmeents A\,ABalldgand Df in any order.
ompound 1.can be synfhesized_.by an equjval ent .

APORREE oaliqihds el ekt o d o foRBRPBNG! 1HebRERBESTRELY on

HRGmARPA QRN fh & Wﬁ%tdd%ﬁm\g“ﬁfh bﬁg Mg 8he.
compounds i n each case. 10 \WWen necéssary, appropriate
protecting groups can be used on the substituents to

ensure that reactive groups are not affected.. The .

synt hé? BP BE e8P Hed {ocampP oyt Eaiedy by &n equivalent

gi"@ééést ULnt $H¥Bé Clae%éﬁbggg, fb?nV&ﬁflgguﬁH ttﬁ],e by choosing the

ppropriate stage to a i red substituent.

Sppuoptiatnsobstinsen tsr aff ihomin termediatengprapoucidsria earh case.
be introduced or 15 renoved as part of the synthesis.
Starting materials and reagents can be nodified as

desi r @fhdp r%&%é&géﬁ%fgﬁ@%ﬁ%% gﬁ‘gfecitﬁiﬁoie %g@?ggoég}?%’kd used on

In addition, anal be sy ed from
thepabuditiiclnys twseakupe dhedureestive gynipretare nogatiected. The

chemi stry whjch, are known by. a erson skilled in the.
sypthesps Faa mc}?églil%g ﬁebﬁraﬁl%as%CWi %H%%Fltélfﬁltﬁe“’ﬁlch can

pRdihinedr@d desi fikd al%ﬁr@rYgtestﬁﬁg@SQSCiJ | e GPERONNBStituent.
as well as m xtures of stereoisoners. It 1s possible
Batygyatidre sirzenspacrdtian shetteors@rstrsicdurs paci becintroduced or

rrixturgs by various nethods 'éncl udi

ng the use of
EPEPUBS L IPATE o dAGefY RIS by S5 RGeS %YH? frgpgents can
5@%%6%1%&%% 40§ rEQMROLAES AW h NG di & rSHHE Befintted! Lompound.
I's possible to introduce one Or nore stereocenters
turaddjtioynt desioguandcan also be synthesized from compound 1 by
usual procedures in synthetic organic chemistry which are known by a

person skilled in the art.

The synthetic routes above mentioned can be modified as desired
to give stereospecific compounds as well as mixtures of stereoisomers. It
is possible to synthesize specific stereoisomers or specific mixtures by
various methods including the use of stereospecific reagents or by
introducing chiral centers into the compounds during the synthesis. It
is possible to introduce one or more stereocenters during synthesis and
also invert existing stereocenters. In addition, it is possible to separate
stereoisomers once the compound has been synthesized by standard

resolution techniques known to the skilled reader.
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al so invert existing stereocenters. In addition, it is
possible to separate stereoi soners once the conpound

wham7heans synt hesi zed by standard resol uti on PCT/EP2007/055959

techni ques known to the skilled reader. 30 WO

2007/ 144423 PCT/ EP2007/ 0559580 30 An inportant feature
of the above described conpounds of fornula | and 11
is their bioactivity and in particular their cytotoxic

and apt '1fﬁﬁcﬁttéﬁt afditMtd Yof SthW thh Sdéé’b‘f%ktd OfoPounds of

provi de novel pharnmaceutical conpositions

ﬁmnp‘olmﬂarxdf Isnehat Hioachvisy hnanth part1h1atarpﬁssesytotox1c and
% ﬁﬂ}ac and._ antimtotic activities and their use as

3 f %4¥i®s. Thus the present invention further

provi des pharmaceutical conpositions conprising a

conpound of this invention, a pharnaceutically 10

accepWahh d&hkﬂirtverﬂttﬂri wat provide alalvehph,armandzmg:ad) rcompositions

S ereoiso ereof th a eutical | .
G Eoptamats 41 sercrabdarpnag betihal s erees cvtotoxic and
ﬁﬁﬁ?ﬁﬁbﬁboﬁétﬂ/ﬁiésu%cﬁn%e%o'1'1% 44 aé’r'lﬁﬁ?moﬁ" bgénts. Thus the

capsul es, granules, etc qui d (solution
pusypeIisi onentidn orfuethdrsn pneyidesnpplatmansutioal orcampositions
topi cal. or parenteral stration. Adm ni sflratlon

EPIRTES B8N urﬁPsmBPuEléirmBgl Hﬁbﬁqsua\fe%%npr@seﬂ armaceutically
HBVENLIHIE Sy, ?@rl%{tl@@,y téﬁ’tdrﬂ@fe h?g'ors Q&!’fe@?Somer thereof

|ntravenous I’'nf usi on or al p i ons,
mnﬂtag@hamnaeaMUaamyantep&ﬂﬂeu&radn1nlstratlon. V@
prefer that infusion tinmes of up to 24 hours are used,
nore preferably 1-12 hours, with 1-6 hours npst

pref efkathp1eR0E iR lﬂ?da{%udddle%omﬁ]u%hko%tzf&?é NBRb solid

to be carrled out “w t hout an overni stay 1In

ftabpetsalpilds, ecagspdes agtandlesi eab) er lldpmelv(e;oluumhﬂ,ssuapenmons
may be 12 to 24 25 hour.s or even longer if. qui red

re
Phf uSTBHSIAR® be CORNTRHOBSL 40T suPtatbl etoRifRlr i s RpTenteral

S@mihidiPaftoeeks. Pharmaceutical conpositions
contalining conpounds of the invention may be

del i vered by |iposone or

Administration of the compounds or compositions of the present
invention may be by any suitable method, such as intravenous infusion,
oral preparations, and intraperitoneal and intravenous administration.
We prefer that infusion times of up to 24 hours are used, more
preferably 1-12 hours, with 1-6 hours most preferred. Short infusion
times which allow treatment to be carried out without an overnight stay
in hospital are especially desirable. However, infusion may be 12 to 24
hours or even longer if required. Infusion may be carried out at suitable
intervals of say 1 to 4 weeks. Pharmaceutical compositions containing
compounds of the invention may be delivered by liposome or
nanosphere encapsulation, in sustained release formulations or by

other standard delivery means.
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nanosphere encapsul ation, in sustained rel ease
formul ations or by other standard delivery neans. 30

wOB»200i46144423 PCT/ EP2007/ 055959 31 The cor r BCT/EP2007/055959

dosage of the conpounds will vary according to the
particular formul ation, the rbde of application, and

the particular situs, host and tunour being treated.

O her factors |ike age, body weight, sex, diet, tine

of adfhpi &rrétt MBsabldt He BVRISTINSs v(?ﬂ’lngéf& %c@fdl%g to the
the host, drug conbinations, reaction sensitivities
padt1s1ekaafr foymuolatidre, thies easde stfalalpplieatiaenandt éhe particular

agcount . Adm istration .can be carried out )

SEhS tomon PeiBg| Sreptesi (Ot fRsioRanike age, body

Wigiales, Qﬁéf" tlﬁkeoF%@[?&lﬂﬁgtsraﬁ%ﬁ GOR T L RBf oA cBBH?tlon of

i nvention may be used 10 with other drugs to provid

tah«sdntstnalrugncoﬂnﬂnapylonﬁhereachen shnijsivitiesy aholr ma‘panty of the
f the osition, or be provided as a separate.
biegeei ST beor i apSovat RSN R Eafant vt i cagried out

dbhfiatentsly b%erﬂ&bél%lﬁlnnaﬂ{é iﬂé}hﬁﬁn‘&ft lclé‘lea?t@d dose.

compounds 71 ncl'ude, but” are not [Tmte ' ung
cancer col on cancer, breast cancer and cerV|x cancer.

S EXAVMPLE 1: SCRI PTI MARI NE. ORGAN
AND J’é e QAMREHNER P q_rPPﬂB'SNQ{b?aﬂggE}% fpyettigy daa %j%e used
GRIH eshed éPMl Rg Yivide Sﬂ%b MidW thréré/ﬁﬂa%%c%%hérsdmgs
17 06. 071 49 51.385") at a depth ran bet ween
fhagndo2i mrtThé thai sahe mairﬂpoaitmmsor db@nprcbwdddbgzs Jaoseparate
Luis 25 .Carbal l.o (Unj ver si da Aut onoma de ﬁ‘ I)
SAMROSIEPN Rk adRILISEATIORAL tRepBRMcdma % ﬁE biffSent time.
"Instituto de Ciencias del Mar y Limmol ogia" of the
Uni ver si dad Naci onal Aut onona de Mexico in Mazatl an,
i n MeAntiounverah adthatieef eff éhese codepounds include, but are not

EB- | - UNAM 11-2004. 30 MPLE 2: | SOLATI ON OF
E@j\yp@é ,::igrg cancer, colon cancer, breast cancer and cervix cancer.

EXAMPLES

EXAMPLE 1: DESCRIPTION OF THE MARINE ORGANISM AND
COLLECTION SIDE

Lithoplocamia lithistoides was collected by hand using SCUBA
diving in Madagascar (S 17° 06.071' / E 49° 51.385') at a depth ranging
between 6 and 20 m. The animal material was identified by José Luis
Carballo (Universidad Autonoma de Méjico). A sample of the specimen
was deposited in the “Instituto de Ciencias del Mar y Limnologia” of the
Universidad Nacional Auténoma de México in Mazatlan, in Mexico, with

the reference code LEB-ICML-UNAM-11-2004.

EXAMPLE 2: ISOLATION OF COMPOUND 1
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15

WO 2007/ 144423 PCT/ EP2007/ 055959 32 The frozen
speci nen of Exanple 1 (61 g) was diced and extracted

wowa/1H263 (3 x 200 nL) and then with a m xtur erOf/EP2007/055959

MeOH: Di chl oronmet hane (1:1, 3 x 200 nlL) at room

tenperature. The conbi ned or3fani c extracts were
concentrated to yield a crude of 1.11 g. 5 This

mat eri al was subjected to VLC on Li chroprep RP- 18

Wi th '@h%tf?@i@gs 6'ﬁ‘1qé§ Yt ]f}E gr%s %ﬁ%‘ﬁé ektracted
(1.6 no) vva3|s lated fromft ctlons uting wth

wellH bl -©eni(pr epar 200ve méverand phase HRith a mixture of

%ﬁg@%ﬂ)e g 8ql'ge fégj%nbéél\épﬁ é{ﬁ gF] ﬁO%ra Ie(rer{%erature The

QSthQ%r\%%h?dNegtr%C@%-/v&@r@ »cdricektrated b Viel FAPAYIE oF: 1 11 g.
anor phous Ite solid. (+)HRESIMS nlz 606. 2940 [ M+H| +

T6ad cohteriad mmﬁﬁ&@&@&@WB@&rﬁmnop]:bp(m Sadh anstepped
13C,. 15 _NMR (125 ee Table 1. WO 2007/ 144423

peadliep Wd%éé@wéé}i’abl e 1. 1H and 13C NMR data of
Conpound 1 (CDC13) No 1H (Multiplicity, J) 13C No 1H

(Miltiplicity, J) 13C 1 - 161.6 18 6.84 (br dd, 10.8,
9.7) Ca2poudd-11dA562n1d) wa80ispigtetlOfrcin Babti6Bs(daditing with

108.2 20 2.46 0.7 2.09 (ddd, 14.1,
gdeszb};[)seén%ePa%twq-fe'%en?Sf%_ Bhage 6?814&2&%’@%1:@.’&@1) C18 7
d et , -
%ﬁ 57%79‘1139 1&’8%%011 %“%%éé“?ﬁ?ﬁ %@3350%6@%51\4601\1 in 30
fiidg U'D dBtectidn, Botw)2.37mL /28irG 161 4. brmin.) 6. 8) 122.4 7

5.29 (d, 9.8) 134.1 24 - 132.0 8 - 133.7 25 2.06 (s),
3H 21.0

Compound 1: amorphous white solid. (+)HRESIMS m/z 606.2940
[M+H]* (Calcd. for C3:H4s35CIN3O7 606.2946); 'H (500 MHz) and 13C
NMR (125 MHz) see Table 1.



9 6.17 (d, 11.6) 140.2 26 3.66 (s), 3H55.4 10 7.30

(dd, 11.6, 11.6) 124.6 27 1.15 (d, 6.7), 3H 16.3 11
we2011§dd3 11.6, 11.6) 137.6 28 1.82 (s), 3H 1FCWEPHAT/055959

5.70 (d, 11.6) 120.7 29 - 34.7 13 - 166.3 30 1.04

(s), 3H26.7 14 6.51 (d, B%) - 31 1.04 (s), 3H 26.7

15 4.41 (d, 9.5) 60.8 32 1.04 (s), 3H26.7 16 - 168.2

33 - 157.2 17 8.78 (d, 10.8) 3 n26 O31 NH2 57 9

3032301002900 21 27 28 N150Y 12 HHN 25

18 CI Compound 1 5 WD 2007/ 144423 PCT/ EP2007/ 055959
TaBlb EXANRLE 33C II\B@RAdata\beoﬁ@MhﬂlDS((ZD(Bg) 4, 5, 6 AND

T REh, P T iR 9 | e

R A s e i U E P
2 |sol vent was renoved in| va5ub|2ad the reqms{mp aqueousl0s.0

solution was extracted with|Etbac (12 |3 x g8 1)
3 The . a(rald 6ngSrE))was eYBRY RhEH O Vi ef dGalmkr ude of 307
2.09 (ddd, 14.1, 8.4, 8.1)
, | 235 @d 173715, 26| a1 () iy
2.37 (ddd, 17.3, 6.5, 4.1)

5| 4.24 (ddd, 11.5, 7.1, 4.1) | 81.9 |22 2.33 (m), 2H 33.0
6| 2.85(ddq, 9.8,7.1,67) | 37.1 |23 561 (brt, 6.8) 122.4
7 5.29 (d, 9.8) 134.1 |24 - 132.0
8 - 133.7 |25 2.06 (s), 3H 21.0
9 6.17 (d, 11.6) 140.2 |26 3.66 (s), 3H 55.4
10 7.30 (dd, 11.6, 11.6) 124.6 |27 1.15 (d, 6.7), 3H 16.3
11 6.91 (dd, 11.6, 11.6) 137.6 |28 1.82 (s), 3H 17.1

12 5.70 (d, 11.6) 120.7 |29 - 34.7
13 - 166.3 |30 1.04 (s), 3H 26.7
14 6.51 (d, 9.5) ~ |31 1.04 (s), 3H 26.7
15 4.41(d, 9.5) 60.8 |32 1.04 (s), 3H 26.7
16 - 168.2 |33 - 157.2
17 8.78 (d, 10.8) -

Cl Compound 1
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20

25

30

10 This material was subjected to RP-18 col um
chromat ography wth a stepped gradient from H20: MeCH

W@ 4008)144403 MeOH. Fractions eluted with H20: MeQCT/RPBNT/055959

430 ng) were pool ed and subjected to preparative HPLC
(Atlantis dC /8, OBD, 5 m 1934150 nm isocratic

H20: MeOH (39:61), flow 20 niL/mn, UV detection) to
yield pure 15 compounds 1 (160.8 ng), 2 (13.2 ny), and
EXAMBLI ISTCATIGN WO E T OMPGURTSS 4, 614, 4, BnRd S
and b6 (10.0 ng). Pure conpounds 3 (b.1 nmg) and 4 (2.6
ng) were obtained after a final purification of the

m xture b em preparatiye HPLC (X-Terra Pr RP-18

10 m ATEPSPnEEETotp Olgrarmplet OfgtERipFABIa B 1Ss0isls Sof7 66 kg
MH HAARUBY N, ahd OVexiga st NextfActdd dGHAEL IPMmixture  of
Conpounds 5 (3.6 ng) and 6 (1.0 ng) were separated in
MehHiDahlosmethdoye si@éni prigpdr,ali we SHRL, CH( X}. TéheasPlvept was
RP-18, 10 m 10 x 1?9 mm_i.socratic FQO:g&ﬁH (45:522,
FFHRVed. 8 ROFHP PN hey ZPRGINELY ABEoEsngitps. Was extracted
anmy ) te sql & d. ( [ :
[N&Nam]%%lgg( & I\/I—E;L )a}ﬁelg'?aﬁil\%q? %gw%ﬁz& Ioratfif toyield a
eru@oop@indl . anor phous white solid. (+)HRESIM5S m z

628. 2774 [MrNa]+ (Cal cd. for C31H4435CLN307Na

628.2760); 1H (500 MHz) and 13C 30 NMR (125 MHz) see

Tabl e Wl 299/ %%&ﬁ@egpg&%ﬁ%%ﬁunﬁg GRS raphy
4: anorphous white solid: (+)HRESIMS m z 594. 3152

fMitiNed +stePpledd gradient3 fid4b NBRUNM Y. 34:50) to MMe(OF00 Fractions

d.1 2 Tabl e 4. S
%mesﬁgﬂgh iﬁw%&ﬁﬁz%ﬁ%@%ﬁﬁm Vess, P?Ofwﬁﬁrﬁq? “Bibicgted to
E%Maﬁvelﬁf(L@QAMdﬁ)tisaﬂ@1 3oBfyRH g%i Moz $66 ddR! &socratic

. "‘Conmpound 6: anor phous ite solid. M5 (ES) niz
RO Bl H| 39:641 4. flow]{ MMNajnl, / thih ( 300 Midtgctiow) 18CyMNR pure

é%{zr}%ﬂ)%r%is) aiséér ’ lli%;gg 2%(3 3%32%)% na(L:InJ 7 ?{T%r lEf)lr;g ,ugn rin'i)?tures of

3 and 4 (11.4 mg) and 5 and 6 (10.0 mg). Pure compounds 3 (5.1 mg)

and 4 (2.6 mg) were obtained after a final purification of the mixture by
semipreparative HPLC (X-Terra Prep RP-18, 10 um, 10 x 150 mm,
gradient HoO:MeOH for 50 to 70 % MeOH in 70 min, flow: 2.5 mL/min,
UV detection). Compounds 5§ (3.6 mg) and 6 (1.0 mg) were separated in
a similar manner by semipreparative HPLC (X-Terra Prep RP-18, 10 um,
10 x 150 mm, isocratic HoO:MeOH (45:55), flow: 2.5 mL/min, UV

detection).

Compound 2: amorphous white solid. MS (ES) m/z 606.3 [M+H]*, 628.3
[M+Na]*; 'H (500 MHz) and 3C NMR (125 MHz) see Table 2.

Compound 3: amorphous white solid. (+)HRESIMS m/z 628.2774
[M+Na]* (Calcd. for C31H4435CIN3O7Na 628.2760); 'H (500 MHz) and 13C
NMR (125 MHz) see Table 3.
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[ MFNa] + (Cal cd. for C22H32N205Na 427.2203); 1H (500
WMHz) and 13C NWR (125 MHz) see Table 7. 15 WO

wQo0711444323 PCT/ EP2007/ 055959 36 Table 2. 1Hrem@EPH8T055959

NMR data of Conpound 2 (CDC13) No 1H (Multiplicity, J)

13C No 1H (Multiplicity, J) 8 1 - 161.5 18 6.83

(ddd, 10.8, 8.9, 1.2) 124.4 2 - 145.2 19 4.80 (m

105.5 3 5.61 (dd, 6.4, 3.1) 108.1 20 2.43 (m 30.6
éo%x@gp&mle 41 | hofs Lwhitk ?so?rcp) (APﬁ@EéIM% ZQ G94.3152
74. 2.34 m 5 8 (ddd, 11. . 4.3) 81.6 2 36

(M NaH (Galal. ﬁ)rz C&SH@sm‘lﬂ)ﬂ\lzﬁ) 594”31850)6 1H (S®O4M>Bz) and 13C

5) 5.46 (br d, 10.0) 136.5 24 -
%%g&ﬁgB§]“T¥§§eé7é§ﬁ§‘b7 (d, 1. g)r 3H 21. o) 9 6.41 (d,

15.5) 145.0 26 3.65 (s), 3H 55.4 10 7.60 (dd, 15.5,
11.4) 124.2 27 1.16 (d, 6.7), 3H 16.5 11 6.49 (dd,
Cordpoudnd3y: deh@rphd8siwvBie (sblidl . NP, (E3H) m3zH92.3 [EB/.[{SH]+ 614.3

bl §%}1§¥%&%§)8@§2b32§%38§3&ﬁab%gggﬁﬁzggFégggkf%5 4. 44

(d, 9.4) 60.7 32 1.05 (s), 3H26.6 16 - 168.3 33 -
157.0 17 8.50 (br d, 10.8) 0 26 MO O
Compound 6: amorphous white solid. MS (ES) m/z 592.3 [M+H]*, 614.3

[M+Na]*; 'H (500 MHz) and 3C NMR (125 MHz) see Table 6.

Compound 7: amorphous white solid. (+)HRESIMS m/z 427.2207
[M+Na]* (Calcd. for CooH3oN2OsNa 427.2203); 'H (500 MHz) and 3C
NMR (125 MHz) see Table 7.



27 3528 731 N2 3032902900 21

N112H

HN 25 18 C Conmpound 2 WO 2007/ 144423
weoEPRED7/ 055959 37 Table 3. 1H and 13C NVRPOHEP2001/055959

Conpound 3 (CDC13) No 1H (Multiplicity,
J) 13C 1 - 3%1.5 18 6.83 (br dd,

145.3 19 4.81 (m) 105.4 3 5.61 (dd,
6.3, 3.0) 108.1 20 2.47 (m 30.8
26.3 21 4.43 (m) 75.0 2.37 (m 5 4.21 (ddd,
7.6, 4.7) 81.7 22 2.34 (m
Tabl: 9, H.4#)d 636 )NMR da@8obCenpdund,2 €CBCIY22. 4 7 5. 46

(Mil tiplicity,
9.6) 124.4 2 -

J) 13C No 1H
10. 7,

2.10 (m 2.39 (m 4
10. 9,

, 2H 33.0 6 2.90 (ddqg,

STbr—e——10-0) 1364 24 1§” 0 135125 2 07 (s} 5
N° | 3p 2H MuleiplicitygJ) 15 3) “fag N H W ultiplicifysd) 4 | 1°C
10 6. 27 (dd, 15.3, 1L 1 S5 & Eop b‘,' 3 104 .4
1 16.6 11 7.25 (dd, 14.8 1?{351 1 461:3811%1&11.1%8( g’g,lj."& 2
2 |3H 12.9 12-5.96 (d, 14{83512P19 29 - 3%.80 (m) 105.5
2.43 (m)
3 5.61 (dd, 6.4, 3.1) 108.1|20 30.6
2.12 (m)
2.41 (ddd, 17.1, 11.3, 3.0)
4 26.6 |21 4.50 (m) 74.9
2.34 m
5 4.18 (ddd, 11.3, 7.8, 4.3) 81.6 |22 2.36 (m}, 2H 33.2
6 2.88 (ddqg, 10.0, 7.8, 6.7) 37.4 |23 5.61 (brt, 6.5) 122.2
7 5.46 (br d, 10.0) 136.5|24 - 132.1
8 - 135.6|25 2.07 (d, 1.0}, 3H 21.0
) 6.41 (d, 15.5) 145.0|26 3.65 (s), 3H 55.4
10 7.60 (dd, 15.5, 11.4) 124.2 127 1.16 (d, 6.7), 3H 16.5
11 6.49 (dd, 11.4, 11.3) 142.5|28 1.86 (d, 1.0), 3H 13.1
12 5.63 (d, 11.3) 119.0|29 - 34.6
13 - 166.5|30 1.05 (s), 3H 26.6
14 6.39 (d, 9.4) - 31 1.05 (s), 3H 26.6
15 4.44 (d, 9.4) 60.7 |32 1.05 (s), 3H 26.6
16 - 168.3|33 - 157.0
17 8.50 (br d, 10.8) -
NH,
33
O O
21
N 25
Cl

Compound 2




13 - 166.0 30 1.03 (s), 3H26.6 14 6.39 (d, 9.3) - 31

1.03 (s),

3H 26.6 15 4.43 (d, 9.3) 60.8 32 1.03 (s),

W@kh0284423 16 - 168.3 33 - 157.9 17 8.82 (d, 1BCTWEP2087/055959
26 MO 30323k 02900r 1579021 00N

31 NH2
15 2 H

2007/ 144423 PCT/ EP2007/ 055959 38 Table 4. 1H and 13C
NMR data of Compound 4 (CDC13) No 1H (Multiplicity,

HN 25 27 28 18 Cl Ibnpound 3 5 WO

13C No 1H (Miultiplicity, J) 13C 1 - 161.6 18 6.82
(ddd, 10.4, 9.1, 0.9) 124.2 2 - 145.2 19 4.82 (m
Tah)05381H3arﬁi 6%13(1WR 8at o2CPHMA08NE ROCRCIG () 30.9

1’) (ddd 14 Q n\ ’) 26 1 (

J)

N[ 75. g8 HSRipleteyudbs (airC 1 3""7115(1‘71411559‘1%, e
R T P ER A B Ao s
2 [127.1 - 145.3[19 4.81 (m) 105.4
3 5.61 (dd, 6.3, 3.0) 108.1(20 247 (m) 30.8
2.10 (m)
4 2.39 (m) 26.3 |21 4.43 (m) 75.0
2.37 (m)
5| 4.21(ddd, 10.9, 7.6, 4.7) | 81.7 |22 2.34 (m), 2H 33.0
6 | 2.90 (ddq, 10.0, 7.6, 6.6) | 37.4 |23 5.62 (brt, 6.5) 122.4
7 5.46 (br d, 10.0) 136.4 |24 - 132.0
8 - 135.1[25 2.07 (s), 3H 21.0
9 6.51 (d, 15.3) 144.1[26 3.65 (s), 3H 55.4
10 6.27 (dd, 15.3, 11.1) 125.2(27 1.15 (d, 6.6), 3H 16.6
11 7.25 (dd, 14.8, 11.1) 141.9]28 1.83(d, 1.0), 3H 12.9
12 5.96 (d, 14.8) 122.9(29 - 35.1
13 - 166.0(30 1.03 (s), 3H 26.6
14 6.39 (d, 9.3) - |31 1.03 (s), 3H 26.6
15 4.43 (d, 9.3) 60.8 |32 1.03 (s), 3H 26.6
16 - 168.3[33 - 157.9
17 8.82 (d, 10.7) -
31 NH,

Cl " Compound 3




8 -

11.6) 140.2 26 3.66 (s),
wd 1008)44423. 4 27 1.15 (d, 6.7),
11.6, 11.6) 137.5 28 1.82 (s),
11.6) 120.8 29 - 34.8 13 -3866.3 30 1.04 (s),
31 1.04 (s),
3H 26.
26 MO 3 ~ 31 NH2 5 7 9 30 32 3A

14 6.53 (d, 9.6) -
9.6) 60.7 32 1.04 (s),
17 8.69 (d, 10.4)

133.8 25 1.63 (dd, 6.8, 1.0),
3H 55.4 10 7.31 (dd, 11.86,
3H 16.4 11

3

7

3H 13.0 9 6.15 (d,

H17.1 12 5.72 (br

3H 26.7 15 4.44 (d,
16 - 168.2 33 - 157.6

0100290021 27 28 N15 12 H25 HN/ 18
TaBtmﬁaoEJHdarAd 1§3W2@@§ieﬂ.dﬂ@@&1mﬂlEW®Dm§5959 39

|l <

Cornnpaon

6. 90CT1/8P2007/055959

3H 26.7

k\llp\l AY

dat 4 nf
™®

° |aq 7 .I.Q > wli T d 5 /.\CL(W:/:II.S) !\vb 13
N Wﬁﬁmllﬁlw’ Jp) 15c %0 1N°[ vl B (Mpdtiplicity, dhc | °C
I - 161. 7 I7 8.069 (d, [9s7) 145 81B- (oG
1 10.7, 9.8, 0.9) 124.5 36&'%4f?j 8% gd& 1@).4;49.81 gﬁ?b 124.2
2| 4.80 (m 105.2 2.48 (ddd5.2719 12 0, 2.8 ()45 (M 4105.8
26.0 20 30 7 237 (ddd 17 4 66 3 Q\Q ')620)(mm,
46 (m
3 15. %’.65'(&(’1, 8162,)2.7) 108.2 (20 30.9
2.12 (ddd, 14.1, 8.0, 8.0)
2.44 (m)
4 26.1 |21 4.45 (m) 75.6
2.39 (m)

5| 4.25(ddd, 11.3, 7.0, 4.0) | 81.9 (22 2.35 (m), 2H 31.4
6 2.85 (ddq, 9.9, 7.0, 6.7) 37.1 |23 5.40 (m) 124.9
7 5.29 (d, 9.9) 134.1 |24 5.60 (m) 127.1
8 - 133.8 |25| 1.63 (dd, 6.8, 1.0), 3H 13.0
9 6.15(d, 11.6) 140.2 |26 3.66 (s), 3H 55.4
10 7.31(dd, 11.6, 11.6) 124.4 |27 1.15 (d, 6.7), 3H 16.4
11 6.90 (dd, 11.6, 11.6) 137.5 |28 1.82 (s), 3H 17.1

12 5.72 (brd, 11.6) 120.8 |29 - 34.8
13 - 166.3 |30 1.04 (s), 3H 26.7
14 6.53 (d, 9.6) - 31 1.04 (s), 3H 26.7
15 4.44 (d, 9.6) 60.7 |32 1.04 (s), 3H 26.7
16 - 168.2 |33 - 157.6
17 8.69 (d, 10.4) -

NH,
33
0o "0
21
N 25

Compound 4




5 4.28 (ddd,

133.6 24 - 132.0 9 6.
3H 21.0 10 7.31 (dd,

6.7),
3H 17.1 13 -
- 30 1.00 (d, 6.8),

17 (d,

12.0, 6.6, 3.9) 81.9 21 4.44 (m) 74.8 6
2.85 (ddg, 9.7, 6.6, 6.7) 37.0 22 2.33 (M),
W@281/144423 9. 7) 134.1 23 5.60 (br t,

2H 33.0 7
7.1) 122. 4PCBEP2007/055959

11.5) 140.3 25 2,06 (s),
11.5,341.5) 124.5 26 3.66 (s),
3H 55.4 11 6.93 (dd, 11.5, 11.5) 137.6 27 1.15 (d,

3H 16.2 12 5.73 (d, 11.5) 120.5 28 1.82 (br s),
166.5 29 2.22 (m 31.1 14 6.54 (d, 9.2)
3H 19.3 15 4.46 (dd, 9.2, 6.4)

TabR: 5. 3 nd6’C dNMR 8)ta aFCoBound 5 (ABLIY 32 - 157.4

NeO-2 NED

20 O 0O

N° 1%“3"2‘@%@% Jhs d 86 aﬁ'ﬁ i 5 IFE(W%‘G&F/‘&Mslﬁs 18C
PCT/EP2007/ 055959 40 b1 7[LH andg \ Ta of ~

1 Conpound 6 (CDC13) No 138(1% 173I i Ci tyjéi};d 1H

2| (Miltiplicity, J) 13C | 145.1618b 61348484, (0. 71@ Z).9R [ 124.5
- 145 2 18 6. 84 (br ddl 10.8] 8 124 5 3 & 81 (dd,

3| 6.85-64d4d160. 25 4. 8L1P%S |88 480 (m) 105.2
2.48 (ddd, 17.4, 12.0, 2.6) 2.45 (m)

4 26.0 |20 30.7
2.37 (ddd, 17.4, 6.6, 3.9) 2.10 (ddd, 15.0, 7.1, 6.2)

5| 4.28 (ddd, 12.0, 6.6, 3.9) 81.9 |21 4.44 (m) 74.8

6 2.85 (ddq, 9.7, 6.6, 6.7) 37.0 |22 2.33 (m), 2H 33.0

7 5.31 (d, 9.7) 134.1 |23 5.60 (br t, 7.1) 122.4

8 - 133.6 |24 - 132.0

9 6.17 (d, 11.5) 140.3 |25 2,06 (s), 3H 21.0

10 7.31 (dd, 11.5, 11.5) 124.5 126 3.66 (s), 3H 55.4

11 6.93 (dd, 11.5, 11.5) 137.6 |27 1.15 (d, 6.7), 3H 16.2

12 5.73 (d, 11.5) 120.5 128 1.82 (br s}, 3H 17.1

13 - 166.5 |29 2.22 (m) 31.1

14 6.54 (d, 9.2) - 30 1.00 (d, 6.8}, 3H 19.3

15 4.46 (dd, 9.2, 6.4) 58.5 (31 0.96 (d, 6.8}, 3H 18.0

16 - 169.1 |32 - 157.4

Cl Compound 5




4 2.41 (m,

2H 26.6 20 2.42 (n) 30.6 2.13 (ddd,

14. 1,

7.5, 7.2) 5 4.18 (ddd, 11.6, 7.7, 4.2) 81.6 21 4.49
10.0, 7.7, 6.6) 37.4 2BCREBH7/055959
10.0) 136.5 23 5.61 (m

w@rgo7/i4d4423 6 2.88 (ddq,

12

(m, 2H 33.1 7 5.47 (br d,
122.3 8 - 135.5 24 -

2.07 (s),

3.65 (s),

1.15 (d, 6.6), 3H 16.5
1.86 (s), 3H 13.1 13 -

( dd 7 1)

132. %09 6.41 (d
3H 21.0 10 7.61 (dd, 15.4, 11.3) 124.2 26

15.4) 145.0 25

3H 55.4 11 6.49 (dd, 11.3, 11.3) 142.5 27
5.63 (d,
166.6 29 2.20 (m
Tabl3d. (i,arg] 9)C NMR daiof Con6paynd3H(ADCI) 15 4. 42

EQRQ1(\OO

11.3) 118.9 28
30.9 14

(d
'

N[ SHMaSRaR, o) oloo Ko |3 10 HUMSlipheRp Jo 3] °C

T S mound 6 5 vo 204 }?3?4%2!"";&/ ehsss By -

2 - 145.2 |18 6.84 (br dd, 10.8, 8.7) 124.5
3 5.61 (dd, 6.8, 2.8) 108.2 |19 4.81 (m) 105.5
4 2.41 (m), 2H 26.6 |20 2.42 (m) 30.6

2.13 (ddd, 14.1, 7.5, 7.2)

5(4.18 (ddd, 11.6, 7.7, 4.2) 81.6 |21 4.49 (m) 74.7
6 | 2.88 (ddq, 10.0, 7.7, 6.6) 37.4 (22 2.35 (m), 2H 33.1

7 5.47 (br d, 10.0) 136.5 |23 5.61 (m) 122.3
8 - 135.5 (24 - 132.1
9 6.41 (d, 15.4) 145.0 |25 2.07 (s), 3H 21.0
10| 7.61 (dd, 15.4, 11.3) 124.2 (26 3.65 (s), 3H 55.4
11 6.49 (dd, 11.3, 11.3) 142.5 (27 1.15 (d, 6.6}, 3H 16.5
12 5.63 (d, 11.3) 118.9 |28 1.86 (s), 3H 13.1

13 - 166.6 |29 2.20 (m) 30.9
14 6.34 (d, 8.9) - |30 1.01 (d, 6.7), 3H 19.3

15 4.42 (dd, 8.9, 7.1) 58.6 |31 0.98 (d, 6.8}, 3H 18.2
16 - 169.0 (32 - 157.0

Cl Compound 6




41 Table 7. 1H and 13C NVWR data of Conpound 7 (CDC13)

No 1H (Multiplicity, J) 13C 1 - 161.5 2 - 145.3 3
woe202/144d3 6.1, 3.2) 108.1 2.43 (m 4 26.3 2prGBEPI)7/655959

4.21 (ddd, 12.0, 7.0, 4.8) 81.8 6 2.86 (ddg, 9.9,

7.0, 6.6) 37.4 7 5.29 (d, 919) 134.2 8 - 134.1 9

6.17 (d, 11.6) 140.2 10 7.26 (dd, 11.6, 11.5) 124.1

11 6.90 (dd, 11.5, 11.5) 137.4 12 5.67 (d, 11.5)
Ta%?é?781HJa€hd 15@@«1\2{1% ddtboPeotipodnd)7 (chHEI4- 34 (d, 9.2)

17 3.66 (s), 3H55.4 18 1.17 (d,

6. 6), 3H 16. 7N°]9 II-BﬂVI(.ll;I)lpliéttt;a,?Jp 203C 34.5 21

1.05 (s), 3H[26- 105 (s} 3H2 23 1.05 (s),
3H 26.6 17 MbD 3 22 - T61.5
2 - 145.3
3 5.62 (dd, 6.1,3.2) |108.1
2.43 (m)
4 26.3
2.38 (m)
5 [4.21 (ddd, 12.0, 7.0, 4.8)| 81.8
6 | 2.86 (ddq, 9.9, 7.0, 6.6) | 37.4
7 5.29 (d, 9.9) 134.2
8 - 134.1
9 6.17 (d, 11.6) 140.2

10 7.26(dd, 11.6, 11.5) 124.1
11{ 6.90(dd, 11.5, 11.5) 137.4

12 5.67 (d, 11.5) 120.8
13 - 166.2
14 6.22 (d, 9.2) -

15 4.34 (d, 9.2) 59.8
16 - 172.5
17 3.66 (s), 3H 55.4
18 1.17 (d, 6.6), 3H 16.7
19 1.85 (s), 3H 17.2
20 - 34.5
21 1.05 (s), 3H 26.6
22 1.05 (s), 3H 26.6
23 1.05 (s), 3H 26.6

23

NH, Compound 7
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57 92123 010 020 14 0 18 19 N16 12 H NH2
Conpound 7 WD 2007/ 144423 PCT/ EP2007/ 055959 42

| SOLATI ON OF COMPOUND 8 A fracti onPCT/EP2007/055959
cont ai ning conpound 1 (61.6 ng) com ng fromthe
extraction procedure disclosein Exanple 3 was

further purified by 5 sem preparative HPLC
(Symretryprep C-18, 7 m 7.8 x 150 nm isocratic

F3UEHR ENg { RSO ARIION OW cénpak/Nbrg UV detection) and

0.9 g of conpound 8 Were obtained in a pure form
Conpound 8: anor phous white solid. M5 (ES) nfz 606. 2
[ MtH] A, fiG28iod cboithiviihg] ¢om:1dddr5:001 NH2) 6 aimgp) 18EnMMR from the

(125 NHz) see Tabl e 8 T . 1H and 13C NVR dat a of
@SW&GHH& BroeTEy wm ﬁxelme §‘> was fagthqs pyrified by
3 d 0.8,
s (IR, o o 8 i 7150 o
(smauazmo GHICNT(58):48),5(166: (h8 1tn,L/4nﬁi, UIUBdéteZﬁoSﬂ.eYnd 0.9
45(n)424(n) 2H26621446(n)750 5 4.21
meaf compound 8 wetg oBjainegsinya prireforg.7)  2H 33.0 6
2.85 (ddgq, 10.0, 7.7, 6.7) 37.4 23 5.60 (td, 7.8, 1.2)
35 1 5
oGPrud b abtandisdiu e olic s, B RS0 bl puf 008 2
10 gwm@]ﬂ 1ng5(¢‘0 MBHEdand LECINMEL (7725 MEzPs@d Thble/ 8( d,
3H 1
Table 8. 'H and 13C NMR data of Compound 8 (CDCl3)
N° 1H (Multiplicity, J) 13¢ [N°| 'H (Multiplicity, J) 13C
1 - 161.6 (18] 6.83 (ddd, 10.8, 8.7, 1.0)) | 124.4
2 - 145.2 |19 4.80 (m) 105.2
2.11 (ddd, 14.2, 8.1, 7.8)
3 5.66 (br t, 4.6) 108.4 |20 30.7
2.45 (m)
4 2.45 (m), 2H 26.6 (21 4.46 (m) 75.0
5| 4.21(ddd,7.7,7.7,7.7) | 81.7 |22 2.34 (t, 6.7), 2H 33.0
6 | 2.85(ddq, 10.0, 7.7, 6.7) 37.4 |23 5.60 (td, 7.8, 1.2) 122.3
7 5.35 (d, 10.0) 135.1 |24 - 132.0
8 - 134.6 |25 2.06 (s), 3H 21.0
o 6.16 (d, 11.7) 140.6 |26 3.66 (s), 3H 55.4
10 6.06 (dd, 11.7, 11.7) 125.6 |27 1.17 (d, 6.7), 3H 16.6
11 7.71 (dd, 14.7, 11.7) 137.9 |28 1.91 (d, 0.7), 3H 17.0
12 5.95 (d, 14.7) 124.5 (29 - 34.8
13 - 166.0 |30 1.04 (s), 3H 26.6
14 6.35 (d, 9.5) - |31 1.04 (s), 3H 26.6
15 4.47 (d, 9.5) 61.0 (32 1.04 (s), 3H 26.6
16 - 168.3 |33 - 157.1
17 8.65 (d,10.8) -




11 7.71 (dd, 14.7, 11.7) 137.9 28 1.91 (d, 0.7), 3H
17.0 12 5.95 (d, 14.7) 124.5 29 - 34.8 13 - 166.0 30
wa22é1§e23 3H 26.6 14 6.35 (d, 9.5) - 31 1.04rCBHEP208#055959
26.6 15 4.47 (d, 9.5) 61.0 32 1.04 (s), 3H 26.6 16 -

168.3 33 - 157.1 17 8.65 (d,430.8) WD 2007/ 144423
PCT/ EP2007/ 055959 43 MeO 3 26 57 9 O1 O12 30 31
32 33 NH2 | 27 28002921 500N HHN 25 18 C
Compound 8 E£XAMPLE 5: SYNTHESI S OF FRAGVENT A Schene
2 provM@(@ exanpl es of synthesis of fragnent
A in 5 e th the nonencl ature provided in
Schene 10" WO 200734423 PCTAEP2007/ QE5959 44 Ph3P=~
TBSO OH S03' Pyr,,TBSQ t| _¥BSO %O 9

Cl Compound 8

EXAMPLE 5: SYNTHESIS OF FRAGMENT A

Scheme 2 provides several examples of synthesis of fragment A, in

5 accordance with the nomenclature provided in Scheme 1.



TBSO CO2Et DIBAL - TBSO/ OH WMh02 TBSO TBSO 10 11 |
TBSO 0 Ph3PCH21, | TBSO --~~J TBSO NaHVDS TBSO 12 13

WO 2007184080 / / SO03' Pyr 0 TBSO TBSO 14 15 0=P¢CEEPD07/055959
ClzmMe I X X11, / HaO X 0 0 TBSO MeOH = 16a X=0we
17a X=Ove 16b X=H 17b X=H Skhene 2 5 Synt hesis of
intermediate 9 TBSO ~O TBSO To a 0 C solution of
(2S,3S)-3,5-Bis{[(tert-butyl)dinethylsilyl]oxy}-4 10

net hyl pent an-1-ol (P. Phukan, S. Sasnal andprtl\a/lPE Mai er
Eur O g. 0, 1 - 1740 500, 0" I
Curscy, 9.1 0 2003, iz 0 To0cg, 0T )
Di chl or orggcdhane/ DMSO (331nl/ 149 rkyo Et 3N (96.1 ni,
0.69 nol) was added via addition funnel. After 10
mn, SO3Pyr (54.8 g, 0.34 nol) wa$ added portionw se
and the solution was stirred for another 2h at 0 C

Th (t was il ited with dichl t hane] (800 and
qugﬂ%:%% Zco,Et _DIBAL 16863 ok 3o,

TBSO TBSO
10 11
|
TBSO .0 PhsPCH,l, | TBSO N
TBSO NaHMDS TBSO
12 13
' |
PPTS HO NG SO3Pyr  Os ONE
— —-
TBSO TBSO
14 15
O floED: CO,Me |
X COMe N N HCI
TBSO MeOH
16a X=OMe 17a X=OMe
16b X=H 17b X=H
Scheme 2

5 Svynthesis of intermediate 9

TBSOV\‘/'VO
TBSO

To a 0 °C solution of (2S,35)-3,5-Bis{[(tert-butyl)dimethylsilyl|oxy}-4-
10 methylpentan-1-ol (P. Phukan, S. Sasmal and M.E. Maier Eur. J. Org.
Chem. 2003, 1733-1740) (50 g, 0.14 mol) in a mixture of
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15

20

25

30

5wth HJd (0.5N, 800 nL). The organic |ayer was
decanted, dried over MSO4 and concentrated i n vacuo.

weoo7fik@at i on by columm  chromat ogr aphy ( hexaned EEEX07/055959

100: 0 to 10:1) afforded 45 g (yield: 90% of al dehyde
9. 1H RWN (CDC13, 300 MHz) 6:43.79 (s, 1H), 4.30 (m
1H), 3.65 (m 2H), 10 2.51 (m 1H), 1.69 (m 2H),
1.04 (d, 3H, J= 6.9Hz), 0.85-0.88 (m 18H), 0.03-0.07
4

ﬁf&%l%%g%ne};ﬂﬁgeﬁg MS@D‘fﬁmﬁg 1Mtb1)n_n§?, %ggl\é (9866% fh_L 19.69 mol)
whsSaddéd Xia bﬁld%gmnrfemmeloﬁfhemtm meih, a$@3 P(yr (54 8 g, O 34 mol)
TBSO, TBSO Over a l.ution_ of
Fegehddd @)%ﬁl@nﬁm% st o) ¢ SONAen | W st l(rs«%g foy pnogger 2h at 0
(@r l?ﬁ%hh Qf()éﬁi@lﬂlﬂ'digﬂ ewfth' 8@&&%@%@5&% 6{8@0( At ahd guenched

mol ) and the m xture was heated at 60C
w‘sh HQCI {O0. 51‘he800t frd,)sdrhﬂemtrgam la}amwad deciented, dried over

d#(ged r ssure and r esul t| Igu urified

ST R Ehr BBETRatry (oA oAU BRI, 16y 1) column
6 t

@Bf&h‘é‘t (p%%/c hgx%%%FENEE)AQG%g%?l’L%?&?lfiglim%ﬁgall% g (yield:

90%3 ofza)ldehyaleqm 2H), 3.77 (m 1H), 3.66 (m 2H),

TrggmY (chidr, 30BM 5 o7 e arah 30 tatrail) oo (m, 2m)
%%1_ él%sH)H) 0. 85 (M 21"{§Hi 041243 BN A %ﬁzﬂé ddip)g6: (m 18H),

145’4, °126.77 0.4,°59.7, 7384, 30 38.
053.0.08.(8y, 1BHL, 14.3, 14.3, 12.6, -4.4, -4.6, -54

I BB, SRS PSP BT B DU E8 8 21, 260

8141t {9m of oesiey 405 (4Po7 g, 0.105 mol) in

Synthesis of intermediate 10

B
SO CO,Et

TBSO

Over a solution of aldehyde 9 (45 g, 0.12 mol) in toluene (625 mlL)
Carboethoxyethylidene-triphenylphosphorane (113 g, 0.31 mol) was
added and the mixture was heated at 60°C over 17 h. Then, the solvent
was removed under reduced pressure and the resulting oil was purified
by column chromatography (hexane/EtOAc 100:0 to 10:1) affording
53.3 g (yield: 96%) of ester compound 10.

1H-RMN (CDCls, 300 MHz) 5: 6.71 (dd, 1H, J = 1.5, 10.2 Hz), 4.19 (m,
2H), 3.77 (m, 1H), 3.66 (m, 2H), 2.61 (m, 1H), 1.85 (d, 3H, J = 1.5 Hz),
1.68 (m, 2H), 1.30 (t, 3H, J = 7.2 Hz}, 0.98 (d, 3H, 6.9 Hz), 0.90 (m,
18H]), 0.05 (m, 12H).

I3C-RMN (CDCl3, 75 MHz) 6: 168.3, 145.4, 126.7, 72.2, 60.4, 59.7, 38.4,
38.0, 25.9, 18.2, 18.1, 14.3, 14.3, 12.6, -4.4, -4.6, -5.4.



10

15

20

25

anhydrous THE (525 nlL) under argon atnosphere,
Di i sobutyl al um num hydride (DI BAL) 1Min toluene (231

wo00704224 nol ) was added over a 10 period of BROI/RPI007/055959

and the mxture was stirred at -78C. After 4 hours the
reacti on was quenched with M@ (10 nmL) and a
saturated solution of sodium potassiumtartrate was
added (800 nL) and diluted with EtOAc (1000 ni). This
m xture was stirred for 2 h and then the organic |ayer
was decanted. The aqueous residue was extracted with
additional 15 EtOAc (2 x 400 nlL) and the conbi ned

rgani ¢ | ayers were dried (Na2SO4) and the sol vent
%X&%ﬁéﬁdﬂé%ﬂéﬂ@ﬁ—é&ultlng oil was purified by
col um chr omat ogr aphy (hexane/ Et OAc 20:1 to 10:1)
affording 32.5 g (yield: 77% of alcohol 11. 1H RWN

(CDC13, 300 Miz) 6: 531 (d, J= 9.6 Hz), 3.98 (m
2H), 3.66 20 (m 3H)B Q\Ag\éfiLiQD\/q 67 (s, 3H)
1.70-1.62 (m 2H), 0.91 (ﬁﬁﬁ H J = 6.9 H), 0.88 (m

18H), 0.03 (m 12H). 13C (CDC13, 75 MHz) 6: 133.09,
129.8, 73.1, 69.1, 59.9, 37.8, 37.5,  25.9, 18.3,

18.1, 15, . Synt he
pmeérﬁed?g%% mo}ﬁéscﬁoguﬂ?es@fm%omﬂﬁzé g,s'g ¥ mol) in

RETAEPAR0T4059959 b AR B8l M Bl AISROAY dhatuminum

hydoileatiizphledd] ilvhd2u¢d®i28] hll60.231) mmﬂy @v&idtekdled over a
and the. m xture s stirred at roomten‘ggr ture for
RetiPe. ofThHy gnin apd, e pdxtyne vagsédred &t | PTG hours the

@%&Mh S gﬁgﬂé’ggau\)ﬁger %cegn&% WP o §§Hir%;té@ C?olutlon of

uti on wa ssure to
26dilug pdtyisehuin %tﬁé}teoﬁaalade]ieyld(éSOIEmﬂ)l-hrE%ﬂ/l‘dllLﬁBﬂlﬁith EtOAc
300 Mz 9.37 (s,

8L G030 IYILH Tl'lﬁ mjxtLgeg,wa@dstgrﬁé)f(or@ %}53_{1[4] tl'm thg o%ggamc layer
g/% &%cané%g 1((}{} %g%_g 1}%6%62(%{1% 1&)?3% e%z% té& with d&ditional
EtOAc (2 x 400 mL) and the combined organic layers were dried
(Na2S04) and the solvent was evaporated. The resulting oil was purified
by column chromatography (hexane/EtOAc 20:1 to 10:1) affording 32.5
g (vield: 77%) of alcohol 11.

'H-RMN (CDCl3, 300 MHz) &: 5.31 (d, 1H, J= 9.6 Hz), 3.98 (m, 2H), 3.66
(m, 3H), 2.49 (m, 1H), 1.67 (s, 3H), 1.70-1.62 (m, 2H), 0.91 (d, 3H, J =
6.9 Hz), 0.88 (m, 18H), 0.03 (m, 12H).

I3C-RMN (CDCls, 75 MHz) 6: 133.9, 129.8, 73.1, 69.1, 59.9, 37.8, 37.5,
25.9, 18.3, 18.1, 15.9, 13.9, -4.4, -4.4, -5.3.

Synthesis of intermediate 12

TBSO A0
TBSO
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10 13CGRWN (CDC13, 75 MHz) 6: 195.4, 157.8, 138.3,
134.5, 72.0, 59.5, 36.7, 37.5, 25.8, 18.2, 18.1,

wa4003140238, -4.4, -4.5 -5.4. Synthesis of inte¢cTERIAL/ES55959

13 TBSO 15 TBSO To a suspensi on of i odonethyl

tri phenyl phosphoni umiodide 43| bert Stork, KZ.

Tetrahedron letters 1989, 30(17), 2173) (96.3 g, 181.

7 mol) in THE (727 nL) at 0C, a 1M sol ution of

&ﬁz@k %&%WBPM dé)lh%ll '1312 g@? 220 1TNaRY]) (A&%h{1 Ef’eher (387 mL)
.7 mol) was sl ow ded,”via addition funne

uvneileraar;gen attnofsplherem M t(b(r)lg, I rilitngdlprwene added and the

SIS0 o e LAY EOPLEC Ly SR o
GIVERd ((ﬂz%-rg amsmooaﬁ et Hgﬁ’ir)m"‘@ﬁlﬁﬁgn“ﬁffge@t(yA@ (Slﬁgaild the

cannul a,  owed by the addition of al dehyde 12 (
gesﬂlﬂl.rfg thit)omfwaIS shotd adnder TeEUCFZQ 7pmdspurdhte afford 29.1 g

Eﬁe er at fv\qa F gt -78C while the reaction
1 Fr¥dCfor 2 hours. Hexane (1L) was added
aILIQRMtNI‘ DQ?N' EO DMEHA B Y. Ws(sf 'li—lg ?3L) (@Veq, GeLlig g Hz), 3.82

and was d Wit dditional  hekan The’filtrate

Wbt EMapor &.8d 10midtz)y 8dafe ¢uh, RIels B8 (amd1Hy,he.74 (s, 3H), 1.67
es [ i1 ur \ | u hr anat. o hy

e tien i ie 1805 ) 3601 9156 for ioy G100 BPai2H.
oAk (o8icle, 13 WO2A0 HoR44 23 PAT/ F280T1 9630592 0, 59.5,
48 1HR 13, 300 6.73

Bb)7, &7 N ZEdB 182, 1]8:1 184@ 914 2- 44 ; 455 55 {rdd 1 H J

= 9.6, 1.2 Hz), 3.63-3.71(m 3H), 2.58 (m 1H), 1.90

(s, 3H, .70 (m 2H), 0.96 (dd, 3H, J = 6.6, 1.2 Hz),
Qyifhésis ofifBrmOddde (3 12H). 5 13C RWN (CDC13, 75

VHZ) o: 14Z2.3, 138.1, 131.8, 74.6, 72.9, 59.8, 38.1,

37.9, 26.0, 18.3, 18.2, 15.7, 15.7, -4.4, -5.2, -5.2.

Synt hesis of internediate 14 HO 10 TIBSO

TBSO N

TBSO

To a suspension of iodomethyl triphenylphosphonium iodide (Gilbert
Stork, KZ. Tetrahedron letters 1989, 30(17), 2173) (96.3 g, 181. 7 mmol)
in THF (727 mL) at 0°C, a 1M solution of sodium hexamethyldisilazane
(NaHMDS) (181.7 mL, 181.7 mmol) was slowly added, via addition
funnel, over a period of 10 min. After stirring for an additional 5 min,
the solution was cooled to -78°C and 1,3-Dimethyl-3,4,5,6-tetrahydro-
2(1H)-pyrimidinone (DMPU)} (43.9 mL, 363.4 mmol) was then added via
cannula, followed by the addition of aldehyde 12 (29.1 g, 72.7 mmol)
dissolved in THF (727 mL). The temperature was kept at -78°C while the
reaction mixture was stirred for 2 hours. Hexane (1L} was added and
the resulting slurry was filtrated over celite and washed with additional
hexane (3L). The filtrate was evaporated under reduced pressure and
the resulting oil was purified by column chromatography

(hexane/EtOAc 100:0 to 20:1) affording 32 g (yield: 84%) of iodide 13.
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25

To a solution of iodide 13 (12 g, 22.9 mmol) in EtOH
(114 L) pyridiniump-tol uenesul fonate (PPTS) (2.01

wW@?200810423101 ) was added and the reaction m xXtPCEEREST/055959

stirred at roomtenperature for 25 hours. 15 Then the

sol vent was renoved under rediEed pressure and the
resulting oil was purified by colum chromat ography
(hexane/ Et OAc 10:1) affording 8.7 g (yield: 93% of
aﬂ{CIQMN Fééﬁ%}%%'dM@EP%llH J%7§0(Ql '\i'#QZJGJ 864 @-Pz()(@zOg-lﬂﬂd‘]lH J=
8 4& 1-@ Hzi& 8573 dad? (H AH)9.62.172 }(Izm, 3161)3 3.7.186n, 30])( £.58 (m,

i éiﬁg T, a8- (1“”79%5? (0590 14 Bk { Cob, 1 Potted-88 (s

@81—(146 r;lsqzch) 132.6, 75.8, 75.2, 60.0, 38.1, 36.4,
26. 1 & 17.1, 16.0, -4.1, -4.2. 25 Synthe3|s of
F%ﬁé&MHd(Céﬁ)@lalgﬂ’ES&)\m ]ZDZ)ZB/ 188423 1BCT3 ERRE) 77209598993, 38.1,

49 Jo08. 0 G 8ok wthopeof al gohol, %I\écf{g 21.2 mol)

m./22.9nm.), Et3N (14.8 rrL 106 mol )  was added Vi a
addi tion funnel. After 10 mn, SO3Pyr (8.43 g, 53.0
Byhihesiaofddtethediste ddwi se and t he sol uti on was
stirred for another 2h at 0 5 C. Then, it was dil uted
with Dichl oronet hane (800 nL) and quenched w th HC
(0.5N, 50 nmL). The organic |laygr was decanted, dried
over MISO4 and concenygated ih vacug. Purification by
col um chromat ography(? xaye/ 10: 1) afforded
6.9 g (yield: 80% of alaeggde 15. 10 1H RWN (CDC13,
300 MHz) 6: 9.89 (t, 1H, J = 1.5 Hz), 6.67 (d, 1H, J =
8.4 Hz), 6.13 (d, 1H, J= 8.4 Hz), 5.43 (d, 1H, J= 10.2
) i idé: 28 1169( H) (
T60p (qpfl g* Dogliqe B3 €12 g (22 ool g Sy 314 mu)
ﬁyﬁﬂilﬁmm&bﬁolmﬁMﬁd@@MSY&.wg, 8:0 2@ho8, wid hddled and

1}%5 2, 133.3,.76.3, 71.9,
e reaction mixture 'was stirred at room temperature for 25 hours.

Then the solvent was removed under reduced pressure and the
resulting oil was purified by column chromatography (hexane/EtOAc
10:1) affording 8.7 g (yield: 93%) of alcohol 14.

H-RMN (CDCls, 300 MHz) &: 6.69 (d, 1H, J= 8.4 Hz}, 6.12 (d, 1H, J=
8.4 Hz), 5.47 (d, 1H, J= 9.9 Hz), 3.67-3.87 (m, 4H), 2.71 (m, 1H), 1.89
(s, 3H), 1.73-1.86 (m, 2H), 1.01 (d, 3H, J = 6.9 Hz), 0.91 (s, 9H), 0.087-
0.115 (m, 6H).

I3C-RMN (CDCl3, 75 MHz) 3: 142.4, 136.4, 132.6, 75.8, 75.2, 60.0, 38.1,
36.4, 26.1, 18.2, 17.1, 16.0, -4.1, -4.2.

Synthesis of intermediate 15

Ox P~

TBSO
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15 49.3, 39.3, 25.8, 18.0, 16.7, 15.9, -4.4, -4.5.
Synthesis of internediate 16a COZMe | MO TBSO 20 To

wa2ealiwtedn of PCT/EP2007/055959

Di et hyl ( met hoxy[ met hoxycar bonyl ] met hyl ) phosphonat e

(5.51 g, 14.45 mol) and 18-c¥bwn-6 (11.5 g, 43.34

mol) in dry THE (390 nL) stirred under argon

at nosphere at -78C, a 0.5 M Potassi um

@bsétﬂj' @atSBYlllﬁblllyd)f) @mdiﬁ)lsf?h-%S gng( l@'il\@s}nrflﬁﬁ‘l i dlmixture of
.67 mmol) was ded dropvvlse After n

Ehclle]wdmelﬁa(ls/ 9)1\@301@5019 miy/122.9mlgdy EisNHEAMB snadd®éd mmol)

o ST 115 PREHEoPHE Pdodrioh IenBLeneRET VR & 3.0 mol

ts“é@él&? Qiliw1§é’|alﬁd e %%9%18?1)%%@?%& £or éﬁ%ﬁ‘ler 2h at O

tenperature and diluted wth D chloronethane (1
L) Thehe ibmmnddup&ﬁsmthﬂémdiﬂonﬂnéWO@rrdL;B @md quenched

Wb i8] 10405 SRR BhS cdnote k0 chasrrlaimAred over
ng@@ ne/ 530 20nddn@htad deg, pL’Jaechb 2 uraArid ( Column
1H RW (CDCI3, 300 Mz) 6: 6.70 (d, 1 H J =

bh)om&t@@‘a(prhy Thekade FEtGAS HD)1) é_ffdﬂd(adi 61H.g Jyield: %O%) of

3 1H, J = 7.2 Hz), 3.78 (s, 3H), 5 3.60
?Q ez§60(m 1H), 279%m 1H), (252H)267(m

iaIE[')RM]P«I géD(élg, 3t M}@zd9§ 2’%9 IH?,JGIR%NH?({:BC%'%Q/ gc‘f“n 1H, J =

E’Ht 26, 611633 (4, 1HI45’@8 44‘22)15 437d 31H132=1,0.2182¢4 3.98 (m, 1H),

2552 64 &, §%>5 5 8y A QT GR 1 3H o i 2 B2R BB (5, 9OH),

?@@3 s 13 B qg I—§°| ution of Ethyl
bi s E trifl bor det hoxy) phosphi nyl Jacetate (0.16
13C- RMN (CDC13, 75 MHz) &: 201.8, 141.9, 135.2, 133.3, 76.3, 71.9,

49.3, 39.3, 25.8, 18.0, 16.7, 15.9, -4.4, -4.5.

Synthesis of intermediate 16a

COzMe |

MeO x FNF

TBSO

To a solution of Diethyl(methoxy[methoxycarbonyllmethyljphosphonate
(5.51 g, 14.45 mmol) and 18-crown-6 (11.5 g, 43.34 mmol) in dry THF
(390 mL) stirred under argon atmosphere at -78°C, a 0.5 M Potassium
bis(trimethylsilyljamide solution (KHMDS) (43.34 mL, 21.67 mmol) was
added dropwise. After 15 min aldehyde 15 (5.9 g, 14.45 mmol) in dry
THF was added dropwise over a period of 30 min and stirred at -78°C
for 90 min. Then, the reaction was quenched with a saturated NH4Cl
solution (200 mL), warmed to room temperature and diluted with
Dichloromethane (1000 mL). The organic phase was dried (Na>SO4) and

evaporated at reduced pressure. Purification by column
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15 nm., 0.66 mml) and 18-crown-6 (350 ng, 1.32 mmol)
indry THE (2.4 nlL) stirred under argon atnosphere at

WORTKHNES (1.23 ni, 0.62 mmol) was added dr op@i/EBR2007/055959

After 30 min al dehyde 15 (180 ng, 0.44 mmol) in dry

THE was added dropwi se and st3Gred at -78C for 60 mn.

Then, the reaction was quenched with saturated NH4Cl
solution, 20 warnmed to roomtenperature and dil uted

' )
ORI eSS WRIEL o 0599 o (25
d6laumm chr omat ogr aphy (hexane/ Et OAc 100:1 to 15:1)

B I upbliied 5 60 ) 1570 55 8. 08 (@, 111, 0 -
g:#"ﬁzg %641?%1 Jlﬁ J 25 6109 (5%7}{:', 19, 77 8.7.2Ha)), 3.78 (s, 3H),
5. 86- (m V5,47 (d7IH, 37=9/9 Hz)| 47174 (q,

2H0 Is; WHB ?Hﬁp (rﬁ 6H)32629 (m, 1HE) 2.326563. 00, 2h), 13 (s, 3H),

088 1E: sl "5, 555715 99 (Fos Bl Bod Y-

&@%MNW 13,075?@\4?1%583@63 9. q5r5(§ 149) 1, MB7(ES)301Z 110.4,
501 30 WO 2007/ 144423 PCT/ EP2007] 055959 51

Zpnt, h@ﬂ;l&s iﬁ 4i btled N3dilgtF2.372M801801,016.45, 49.77-4.35 -Fb.
a solution of ester 16a (4.15 g, 8.39 mol) in MeOH
(125 nL) at roomtenperature, HO 37% (1.04 nL) was

S%ﬁ%eﬁ@%fhﬁ%ﬂrﬁé‘&ﬁt@%ﬂ“ xture was stirred for 6
was neutralized with a

saturated sol ution of NaHCOB (pH 7-8) and the organic
sol vent was evaporate pressure. The
resul ti ng suspensi on with

Di chl oromet hane (3 x 2 , nd evapor at ed.
Filtration by colum chropgipgraphy (hexane/ Et OAc 10:1
to 2:1)

To a solution of Ethyl [bis(2,2,2-trifluoroethoxy)phosphinyl]acetate (0.16
mL, 0.66 mmol) and 18-crown-6 (350 mg, 1.32 mmol) in dry THF (2.4
mlL) stirred under argon atmosphere at 0°C, KHMDS (1.23 mL, 0.62
mmol) was added dropwise. After 30 min aldehyde 15 (180 mg, 0.44
mmol) in dry THF was added dropwise and stirred at -78°C for 60 min.
Then, the reaction was quenched with saturated NH4Cl solution,
warmed to room temperature and diluted with EtOAc. The organic
phase was dried (Na:xSO4) and evaporated at reduced pressure.
Purification by column chromatography (hexane/EtOAc 100:1 to 15:1)
afforded 172 mg (yield: 82 %) of (Z}-16b.

'H-RMN (CDCl3, 300 MHz) 3: 6.70 (d, 1H, J = 8.7 Hz), 6.44-6.36 (m, 1H),
6.09 (d, 1H, J = 8.7 Hz), 5.86-5.81 (m, 1H), 5.47 (d, 1H, J = 9.9 Hz),
4.14 (q, 2H, J= 7.2 Hz), 3.69-3.64 (m, 1H), 3.06-3.00 (m, 1H), 2.85-2.75
(m, 1H), 2.59-2.51 (m, 1H), 1.84 (s, 3H), 1.28 (t, 3H, J= 7.2 Hz}, 1.00 (d,
3H, J= 6.6 Hz), 0.89 (s, 9H), 0.06 (s, 3H), 0.05 (s, 3H).

MS (ES) m/z 501.0 [M+Na]*
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afforded 2.76 g (yield: 94% of |actone 17a. 'H RW
(500 MHz, CDC13) 6: 6.68 (d, 1H, J= 9.0 Hz), 6.20 (d,

wabkho7d#:428. 5 Hz), 5.63 (dd, 1 H J = 2.5, 6.5 PZWEPHOAB5959

(d, 1 H J =10.0 Hz), 4.19 15 (m 1H), 3.65 (s, 3H),

2.84 (m 1H), 2.55 (m 1H), 243 (dc, J = 1H, 3.0,

12.0, 15.0, 18.0 Hz), 1.87 (s, 3H), 1.16 (d, 3H, J=

6.5 Hz). 13C-RWN (125 MHz, CDC13) 6: 161.6, 145.2,

84 Besid 3t ifitcrtildife 408 3. 81.7, 77.4, 55.4, 37.1,

Z6. b, 1b.5, 10b.1. 20 synthesis of internediate 17b OO0

= To a solution of ester 16b (172 ng, 0.36 mmol) in

MeOH (4.5 L) at R/%g)mterrperature, HO 37% (0.03

nm.) was added and the m xture was stirred for

3 hours. Then the m xturelwa ized with a
saturated sol ution of ( 8)Mand the organic

sol vent was WO 2007/ 144423 PCTFEP2007/1055959 52

evapor at ed under reduced pressure. The resulting

suspensi on was extracted wi th dichl oronethane, dried

780, EAAELAL Bf esférI tl%%t '(49r15b% 8399Ufﬁ}n6f7r1?ﬁMé7®PIan‘2’5 mL) at
(hexane/ Et CAc 10 : forded 70 my (yield

8d9fn Oémiprcature, 117161 37‘3(d+( RN (r6DC18as 3addedHzané: the reaction

BiRtOE o fhyrcagos b P s fich-the it o Redfalifed with

édsatjdﬂate]f so?uﬁoﬁ'za&f 1\1411-11@0(3 nﬂpl—iL H)—Sa%-rﬁﬁ tflé'o%ﬁ)@ic solvent was
,2.92-2 48 (m

mfapomteé mm&r( medaepd Qrwqrs, rdsull‘i’m(gd su@gendon was

eWeE%%%&IQQ%M@PE%%ﬁ%& 3 S?/ﬁﬁhsf@ G\%ﬁ %ﬁfﬁgﬁy@porawd

Pélﬁ%dﬁgbrﬁcﬁgr dBRERNM A oSt IRRABAY! fheksndrBMIAd 107 to 2:1)
afforded 2.76 g (yield: 94%) of lactone 17a.

ITH-RMN (500 MHz, CDCl3) 6: 6.68 (d, 1H, J = 9.0 Hz), 6.20 (d, 1H, J =
8.5 Hz), 5.63 (dd, 1H, J = 2.5, 6.5 Hz), 5.43 (d, 1H, J = 10.0 Hz), 4.19
(m, 1H), 3.65 (s, 3H), 2.84 (m, 1H), 2.55 (m, 1H), 2.43 (dc, J = 1H, 3.0,
12.0, 15.0, 18.0 Hz), 1.87 (s, 3H), 1.16 (d, 3H, J= 6.5 Hz).

I3C-RMN (125 MHz, CDCl3) &: 161.6, 145.2, 141.8, 134.4, 132.7, 108.3,

81.7,77.4,55.4,37.1, 26.6, 16.5, 16.1.

Synthesis of intermediate 17b

To a solution of ester 16b (172 mg, 0.36 mmol) in MeOH (4.5 mL) at
room temperature, HCl 37% (0.03 mL) was added and the reaction
mixture was stirred for 3 hours. Then the mixture was neutralized with

a saturated solution of NaHCO3 (pH 7-8) and the organic solvent was



10

15

i ymCPBA, DCM 0,, - OTBS L ' OTBS ii) (R, R) Co-sal en
BuLi, BF30Et2, THE 18 AcOH, H20 19 OH OR PMBTCA 0

wEpRZnHEks Tol OTBS OTBS Sc(OIf)3 ii) NCS CHCQ/RPRD7/055959

2la R=PMB 21b R=TBDPS OR COR Y OIBS TBAF Y OH BAIB /
TEMPO THE CH2Cl 2 22a R=PMB,5%=Cl 23a R=PMB, Y=Cl 22b
R=TBDPS, Y=H 23b R=TBDPS, Y=H OR OR Y = PPh3CH21,1 Y
= NaHVDS / THF -78C 24a R=PMB, Y=Cl 25a R=PMB, Y=CI

¢8R BatBPPandérHr @ﬁcgﬁ:TEFéDéur\é—F'rﬁécr&ﬁﬁ%gs us?en}é@n was
2007/ 144423 PCT/ EP2007/ 055959 53 Schene 3 ynt hesi s

ektragteat rethadecHloromethant; ~dr@idBand oecwapataded orfitration by
|C(r)11tuer£ge (cj %r%a%oglgap%y (ggxanefﬁl‘gglAgr?ge 1 htgng l)m%rée& 870 mg
(vield: 61%) of lactone 17b.

IH-RMN (CDCl3, 300 MHz) 6: 6.91-6.85 (m, 1H), 6.68 (d, 1H, J = 8.4 Hz),
6.62 (d, 1H, J = 8.4 Hz), 6.02 (dd, 1H, J= 2.7, 9.6 Hz), 5.45 (d, 1H, J=
9.9 Hz), 4.19 (m, 1H), 3.65 (s, 3H), 4.26-4.18 (m, 1H), 2.92-2.79 (m,
1H), 2.57-2.48 (m, 1H), 2.39-2.28 (m, 1H), 1.88 (s, 3H), 1.17 (d, 3H, J =
6.6 Hz).

EXAMPLE 6: SYNTHESIS OF FRAGMENT D

Scheme 3 provides several examples of synthesis of fragment D,

in accordance with the nomenclature provided in Scheme 1.

i)mCPBA, DCM O, —

A "0TBS L >"0tBSs
i)(R,R)Co-salen BuLi, BF30Et, THF
18 AcOH, H,O 19
OR .
N (?)H PMBTCA % H i) Cp,ZrHCI, Tol
S OTBS
OoTBS Sc(OTf)3 ii) NCS
CH,Cl,
20 21a R=PNB
21b R=TBDPS
OR OR
Y- ; TBAF Y. R BAIB / TEMPO
Y\/\/\OTBS - Y\/\/\OH -
THF CH.Cl,
22a R=PMB, Y=ClI 23a R=PMB, Y=CI
22b R=TBDPS, Y=H 23b R=TBDPS, Y=H
OR OR
: PPh3CH,l,| R
YWO YM
NaHMDS /THF |
-78°C
24a R=PMB, Y=CI 25a R=PMB,Y=ClI
24b R=TBDPS, Y=H 25b R=TBDPS, Y=H

25¢ R=TBS, Y=CI
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m.) at room tenperature 3-Chloroperbenzoic acid
(m CPBA) (100 g, 0.58 nol) was added in portionw se,

w@pah7ile23r xture was stirred at 10 room t enper BCTVER200D055959

18 h. The white precipitate was quenched with
saturated sol ution of NaHCO3,5&xtracted with DCM (3 x
250 nmL) and washed again wi th saturated aqueous
solution of NaHCO3 (3 x 250 nlL). The organic |ayers
were conbined, dried over &g sand concentrated in
vacuo. The resulting oil was purified on silica gel
(Hexane- AcOEt; 15 15:1) to provide epoxide as a
ol ourl.ess..oi | 64..% gl 82% . To a solution of

5 3 n anhydrous THE (7.5 ni)
(R R Co(ll) conplex (448 ng, 0.74 mmol) was added,
foll owed by AcOH (0.14 nL). The solution was cool ed
to OC and water (1.2 nl)Oaas added dropw se. The
reaction was al | owed to Wa&rhrfoomesm t enperature and
stir 18 h. After 20 that tine the volatile materials
were concentrated in vacuo and the crude was directly

83088 AbR of i it thdfhtL Qbu('”f%_s %) 3a e AR TR QRN IDCM) (918

usi ng Hexane/ EtOAc (15:1 to as eluant, provi

okli)r at =poni tenpérgturd BiGhBrgpeybehzbic 46041 4m-@PBA) (100 g,
urless oil . 2 alj]D = +14.1 (c= CHC13). 1H N

paiaoiavespgscs. hE ertiofiisg, (ayok%%ﬁsm%slgresw Pred at

16dm Zerfperdfure Hdr ‘i'8=h.4'T@lé‘%&)hitggf}gci(}ﬁlfbte1\')\7'&3‘]%1'3615614@d with

3.1 Hz), 1.70 (m 2H), 0.87 (s, 9H), 0.04 (s, 6H).

s3EuRMH (CDCLisn 36 NHET B, asiragte8owith DCH (3& 250 mL) and

26.1, 18.4, -5.2. 30 t hesi f int di

S el Wik 00190 88568 USSP IUEAN GBI G 250 mL).

MHe &r%é‘i{ﬁ@ $55k R wefBEoalidndis sRlaedviNNanBYAr 48 cHieentrated

(165 mL).” n-Butyll'ithiumwas added dropw se under

fx waeero. 3theninesudtndg t dié was upwEfiedwint slisasgen filexanaAcOLEt;

?%I: {)rteodp];g\;idgnepaod)g(liteIa%nglco?fgulnl]egs E%)til (64.5 g, 82%). To a solution

of racemic epoxide (30 g) in anhydrous THF (7.5 mL) (R,R)Co(ll) complex
(448 mg, 0.74 mmol) was added, followed by AcOH (0.14 mL). The
solution was cooled to 0°C and water (1.2 mL) was added dropwise. The
reaction was allowed to warm to room temperature and stir 18 h. After
that time the volatile materials were concentrated in vacuo and the
crude was directly loaded on a silica gel column. Flash chromatography
using Hexane/EtOAc (15:1 to 12:1) as eluant, provided chiral epoxide
(+)-19 (13.6 g, yield: 46%) as a colourless oil.

[a]p = +14.1 (c= 1, CHCls).

IH NMR (CDCls, 300 MHz) §: 3.74 (t, 2H, J = 6.3 Hz), 3.01 (m, 1H), 2.74
(t, 1H, J = 4.6 Hz), 2.48 (dd, 1H, J = 5.1, 3.1 Hz), 1.70 (m, 2H), 0.87 (s,
9H), 0.04 (s, 6H).

13C RMN (CDCI3, 75 MHz) 8: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5.2.

Synthesis of intermediate 20
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78C. A solution of (+) (R -2- [2-
tert-butyl dinethylsilyloxy) ethyl] oxirane 19 (23.7

w@oorn4gahydrous THE (125 nli) was then added drOPRPBE7/055959

foll owed by addition of BF30Et2. The m xture was
stirred for 1 h at 10 78C arft for an additional hour
at 0C. The reaction was gquenched wth saturated
aqueous sol ution of NH4Cl (150 mL) and extracted with
Et 20 (3 x 150 nl). The conbi ned organic |ayers were

dried over NaSO4, filgered gpd concentrated. Flash
chr omat ogr aphy (hexane/ c:10:1 to 1:1) provided
22.7 g, (yield: 80% of al ot 2T®S a col ourl ess

oil. 15 [a]D = +5.6 (c= 0. 1, CHC13). 'H RW (500 M1z,
CDC13) 8: 3.75-3.90 (m 3H), 3.47 (d, 1H, J= 2.7 Hz,
ﬁr‘&pyr@e %\f]as( analé_glsed- a?9—7820t3 andh dlésc_ﬂv%d“ln"'éhhgargés (’IVHF (165

@D@l&}B&tnylhii,lmﬁvas added/ draﬁwdse |nder PQf?ofﬁr 26.1mjn, and the
-5.3, -5.4. M5 243.
?altlwﬂaﬂzﬁ SUSHNRAAR sWaP SATE B afoAgqtONE0 BN at -
%Bé A\ PhbhOBf ‘P—f-) U@)LQE[Qeébﬁtﬁu%@dﬁﬁg%ﬁllgﬂyl%%gﬁihyl]0X1rane
PMBTCA) in was

met hoxybenzyl tri chl'or oaceti m dat e
Ped28d W)t m Soli@ifoss THE (3G umé) wasgssthem eaddded dropwise

[tted Pagutite ot PR B ten TpACU AT DO F e bjord b at -

?@@@/ ad4%r RETAERZONTA108892%t TPCCOTHEeaction was %uenched
chr omat ogr aphy (hexane/ Et OAc 50:1 to 15:1) to give Z2la

with pabhiatedi 4qiddus sgiutioel af: NEaCK(1SOHNIyR{CEEtRcted with
%%?o :@E}Z 1%%%153]\‘1&% W%%nég_?ga%%gy%r%gf%(%%rﬁaﬂ ’ovgr :NaSO4,
ﬁlt@@ecﬁ 'ﬁnd’Z @ono%n%?at(eﬁ‘ Flgsﬁ"&hrélmggog{, 4 gé’l?'s" }ée]}(ar?e /EtOAc 10:1
tmﬂel)nprbvatﬂed 22!07 g, (yleld 80%) of alcohol 20 as a colourless oil.
[a]p= +5.6 (c= 0.1, CHCly).

TH-RMN (500 MHz, CDCl3) &: 3.75-3.90 (m, 3H), 3.47 (d, 1H, J= 2.7 Hz,
OH), 2.34 (m, 2H), 1.79, (t, 3H, J = 2.4 Hz), 1.75 (m, 2H), 0.89 (s, 9H),
0.07 (s, 6H).

I3C-RMN (125 MHz, CDCls) o: 77.8, 75.8, 70.7, 62.4, 37.6, 27.6, 26.1,
18.3, 3.7, -5.3, -5.4.

MS (ES) m/z 243.2 [M+H]*, 265.2 [M+Na]*

Synthesis of intermediate 21a

OPMB
\M
OTBS

A solution of intermediate 20 (22.7 g) and p-
methoxybenzyltrichloroacetimidate (PMBTCA) in DCM was treated with
Sc(OTf)3. The mixture was stirred at room temperature for 2 h (TLC

checking) and the reaction was concentrated in vacuo and purified by
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OrBDPS OTBS 10 A solution of alcohol 20 (2.88 g,
11.9 mol ), tert-butyldi phenylsilyl chloride (4.39

wo007464489 mmol ), and 4- (di met hyl am no) pyri di neC/#B2087/055959

ng) in N, N-di nmet hyl formam de (DVF) (14 nL) was stirred
overni ght at roomtenperature The m xture was

diluted with water and extracted 15 with Et20, and the
organi ¢ phase was washed with brine, dried over

DR Cfli‘éﬂl‘éﬁ?%ﬁﬂ'gf ?HE‘)‘E&%/ BiGHc $bashy 15: 1) to ive 21a as
chr omat ogr aph Et OA 95:1) gave the sil gter
2élbowmiB (1. Syg;eridtd: @/é’/o)as a colourless |iqui d 1H NWR

%ﬁ%ﬁ% 688 agbehHa 420"yt chi- 4 Fiel 550 Bpom, -

H%T) 4 45 2141 12@)1 %85)4(32%}%% 61%6{5}9 f’“&?’é“% &ﬁi%@R@NSQ (m,

26[%:1379 vt5 smw=62 1H8), ]Q D34, 91{)19905 (s,16H).8; 77.8;
76.2; 69.9; 60.1; 39.6; 27.5; 27.2; 26.2; 19.6; 18.5;
3.7; -5.1. Synthesis of internediate 22a 25 OPMB Cl
@Q}ﬁ%eSlg & infdhi@Rtoh13la i n anhydrous tol uene, under
and at 0C Schwartz' s reagent
(Bls(cyclopentadlenyl)2|rconlun(l\o chl ori de hydride,
WD 2007/ 144423 PCT/EP2007/05 %EB 56 Cp2Zr HC1) was
added and the reaction S sti B8 5 nin at room
tenperature. The reaction Bg Was increased to
50C over a period of 20 m n and stlrred at 50C for
2.30 h. During this tinme the reaction solution turned

R MR PR tholo 2R e e "1 hEE ABRRUPL T Bt Bt sit

¥WRbridOn4izniedrf 0r6.80 mmoft drﬁpmq&lm@ﬂ}@wﬁﬁnangzﬂdlae (43.6
reacti on was di[ uted
mg) in N,N-dimethylformamide (DMF) (14 mL) was stirred overnight at

room temperature. The mixture was diluted with water and extracted
with Et2O, and the organic phase was washed with brine, dried over
NaxSOa4, filtered and concentrated. Flash chromatography (Hex/EtOAc,
95:1) gave the silyl eter 21b (5.3 g, yield: 93%) as a colourless liquid.

IH NMR (CDCl3, 300 MHz) &: 7.70-7.66 (m, 4H), 7.40-7.34 (m, 6H),
3.99-3.95 (m, 1H), 3.70-3.62 (m, 2H), 2.23-2.22 (m, 2H), 1.84-1.81 (m,
2H), 1.69 (t, 3H, J= 2.7 Hz), 1.05 (s, 9H), 0.84 (s, 9H), 0.01 (s, 6H).
I3C-RMN (CDCl3, 75 MHz) 3: 136.1; 134.6; 129.7; 127.8; 77.8; 76.2;
69.9; 60.1; 39.6; 27.5; 27.2; 26.2; 19.6; 18.5; 3.7; -5.1.

Synthesis of intermediate 22a

OPMB

Ck74;\“/ﬁ\V/A\OTBS

To a solution of 21a in anhydrous toluene, under Ar and at 0°C

Schwartz’s reagent (Bis(cyclopentadienyl)zirconium(IV) chloride hydride,
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wi th Hexane/ Et QAc (95:5; 500 nL). Renoving of the
solid by filtration and evaporation of volatiles

w@eavitggds 22a as yell ow oil which was used w PEIDEP2007/055959

further purification (15.1 g; yield: 86 %. 10 [a]D

=+20.5 (c= 1, CHC13). 1H NVRF&DCL3, 300 MHz) 6: 7.25

(d, 2H J = 8.7 Hz), 6.87 (d, 2H, J = 8.7 Hz), 5.64

(td, 1 H J =7.8 0.9 H), 4.45 (q, 2H, J = 11.1 Hz),
@ﬁ@rl({@l) wad ’acﬁie;cpoégﬁ'&l Sﬁfi@ i_rl)eécﬁgn( Wasl"sbtlrlgl)gd 23 fﬁm( at room
e petatife( s:rhcsiﬂ)aacﬂanltaa’cmmtwe Whis, incPeA$d ab 50°C over a

églglgé gégg) nhn qndﬁlé%gzg’ﬁ ]‘_S{D%g‘/l?czr &%31 Dgl%flzg t1'71}s 14:'1me the
RAUES IsHIQfiohNhErd R IRt &-addR @_IQQ'?ST}QT%%% Avkd asbled to

containing a mxture of 21b(4.73
Q&Cnahan cI@lOrﬁmccmlmcﬂdQZNMQdeahml mnndl;m*rtmat abiisting was

2. ) acetate was evacuat and f].ushed
bt b0 el REFORIiRBeratiE it ShdrastShdgay diluted
Wﬁp?{c@%alﬁe? Et@@é f(d)'g 5 156 ThLf. ORCI%CJ%II%% &f ttﬂ%nscgﬁdl tbﬁf Eftration
t hrough a lug of celite. The plug was rinsed
antiydavaa,’un’afam@ ahdoldtdes qnbmcbsnﬂ 224 as ateébww:leﬂmﬁh%s used
W|th0 : e.org A Aried over
Wé%ét‘aht ?“F%P&Hl w‘%?ﬂ%ﬁt 1@@'\1%’Sﬁf ord

er gl 7 9, yield: 90% as a colourless
L(ﬂ'% t hat S\Z:}‘gs %égg@ﬁs)tzhout further 30 purification. WO
QIHOIYI\/HM4ZEEBDIE>CZBDEPW/ 56250 (d,5ZH]1 H KMR7( 8218,830d, 2H, J =

M by 5 %@751%,7(1(”74{% o Kz 430l %6?,:5 17:{'%0), 3.80 (s,
éHgés%@gni ”QH?'%.GZ?( 1}(190‘2 Q%Ht bH, & 2 ’619- ﬁztgé.os (s, 3H),

(62 %
1115(1@32}%)0 89. (849H$, om—a)(s -60—1)02 (s, 6H). 5 13C RI\/N

LN (75 Wi, ¥0P) 5 15874 2150°8; §3017180.6 %2412, 114.0,

75.2,71.4,59.8, 55.5, 37.7, 33.8, 26.1, 21.2, 18.5, -5.1.

Synthesis of intermediate 22b

OTBDPS

WOTBS

A flask containing a mixture of 21b (4.73 g, 9.85 mmol), quinoline
(0.582 mL, 4.92 mmol) and lindlar catalyst (2.18 g} in ethyl acetate was
evacuated and flushed with H>. The reaction mixture was stirred at
room temperature under Ho (1 atm) for 2 h and then filtered through a
plug of celite. The plug was rinsed with ethyl acetate and the combined
filtrates were washed with 0.1 % HCI. The organic layer was dried over
NaxSO4, filtered and concentrated to afford intermediate 22b (4.27 g,
yield: 90%) as a colourless oil that was wused without further

purification.
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70.9; 60.4; 39.6; 34.8; 27.3; 26.2; 19.7; 18.5; 13.1;
-5.1. Synthesis of internediate 23a OPMB CI OH 10 To
wa@2@chwt4eon of 22a (23 g) in anhydrous THE undeeT/RP20ames5959
at 0C a solution of Tetrabutylammoni um fluoride
(TBAF) was added dropwi se owef a period of 20 min
(the solution turned red). The reaction m xture 15 was
stirred at roomtenperature for 2h, and then was
aRefC Al 36@NMEB) €d7amlep€$ %9'4JH5 op 49f 7NK G GH), 5.48

(200 mL). The conbined | ayers mere separated and t

equddlis ﬁoBés@ 2 gne XtH)ack.a-3 1ot (mgHIHI) . ¥ - SEIECXLm (ZH), 2.16

Naeoat | 1 &R0 6> At bohdent s . ihh Tin st Bgr S-S 12

| 1 yijded 23
LhRxRS & 9T @Agﬁ% oHp, JOelég (®; 84 J % TH VR (CDCI3,

30D RH) (@DCIs,Z’BS(MHZQI—& 136:2 8134}&) 129 8612d,8;2H26 1#;=125.8;

Ioo 558 sty 0 AL H1 5

1.75 (m 2H). Synthesis of internedi ate 23b OTBDPS
OH WO 2007/ 144423 PCT/ EP2007/ 055959 58 PPTS (837.7
ByntBBedSs afrinkgrmediadd @S i n one portion to a sol ution
of 22b (4 g, 8.33 mmmol) in ethanol (80 mL). The
reaction mxture was stirred at roomtenperature for
7 h and then was concentrated.oflie residue was
diluted in DCM and washed with:a saturated sol ution of
5 NaHCO3. The organic IaM@Hct ed, dried over
Na2SO4, filtered and concentrated. Flash

chromat ogr aphy (Hex/Et OAc, 95:1) gave the silyl eter

23b (2.12 g, yield: 69% as a colourless oil. 1H NWR
reckdlugon dH2Ra6(23F.gf3n7afbyfimud HEF udder ABb6afth at 0°C a

6H), . . . .
s|o_Put10n of Tetrabutylammonium fluoride (TBAF) was added dropwise

over a period of 20 min (the solution turned red). The reaction mixture
was stirred at room temperature for 2h, and then was quenched with
saturated aqueous solution of NH4Cl (200 mL). The combined layers
were separated and the aqueous phase was extracted thoroughly with
EtOAc (3 x 150 mlL). The combined organic layers were dried over
NaSO4, filtered and concentrated. Flash chromatography (hexane
/EtOAc 4:1 to 1:1) provided 23a as a colourless oil (11.9 g; yield: 73 %]).
H NMR (CDCls, 300 MHz) 5: 7.25 (d, 2H, J = 8.7 Hz), 6.86 (d, 2H, J=
8.7 Hz), 5.62 (t, 1H, J= 7.8 Hz), 4.45 (m, 2H), 3.80 (s, 3H), 3.70 (m, 3H),
2.35 (m, 2H), 2.03 (s, 3H), 1.75 (m, 2H).

Synthesis of intermediate 23b

OTBDPS
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5.44-5.38 (m 1H), 5.21-5.17 (m 1H), 4.01-3.94 (m
1H), 3.84-3.76 (m 10 1H), 3.69-3.64 (m 1H),

wQ@282A24431 (m 2H), 1.89-1.78 (m 1H), 1.70-1.8B801/EP1007/055959

1H), 1.37 (d, 3H, J=6.9 Hz), 1.07 (s, 9H). 13C-RWN
(CDC13, 75 MHz) 6: 136.2; 1344; 130.0; 127.8; 126.3;
125.9; 72.3; 60.1; 37.7; 34.3; 27.2; 19.5; 13.0. 15
Synt hesis of internediate 24a OPMB Cl Y"-~~0

pTacRPXyl 9 )Epggzﬁﬁ‘ﬁol@ B8 dath 3 Ine éoﬁumb)a Wakution of

added to a sol ution of al cohol 23a
22bl 4 a)d3232, Iﬁnﬁel) Tiat etmatdly ($O pelﬂ.J) dmhle Itea:o(cydn mixture was

TEMPO 515 dic r onet hane
st 5t acan T beaiore dhe T db BHG (OFE Tas conppRiyated. The
f"ésﬂﬁ@%ﬁ@r@ﬁ‘u%d‘ g Hhew Zhd wadhdd thienah %ﬁkaﬁ’&fs sBRition of

[ onger detectable (TLC), and then it was quenched
WiatHC @3 s dther ar@hmqlaa@@mswasla:xtlrantedf @SediHnEtr BadSO4, filtered

S Rdc B G B ol o e hRaaEr Py drs/drAc, 087 Gave the
§H?P§ﬂ%*rr2?‘3ﬁgz 15“%&1%&1 d@@% WaSa RYfdurl Qﬂ flash
omat ogr aphy (

ane/ Et c41t01 to afford
HMaNMRc@ oG4, e8600MH%)603 g7 3yT él%.(mzo%{)V\lZ) 44-7.36 (m, 6H),

B SR ] TR 80 SO T e o
~89- m, 412 1.70-1.

85 10 ST 1,2558 4 ) 3, 41891 7010

n60H)ml.ZH|d, 3H357’€|@ 9 2th), 1207)33 (%H) 3H). 13C RWN

VSRN (Rl 75 el 5% 34300 43300327 5018 35 125.9;

$2n§, I*@@lls @;f 71 Akt n§¢|2atleg g4q BDPS 0 10 BAIB (1.97

was added to a solution of alcohol 23b
(2 05

Synthesis of intermediate 24a

OPMB
Cl -
WO

(Diacetoxyiodo)benzene (BAIB) (11.5 g, 35.7 mmol) was added to a
solution of alcohol 23a (9.2 g, 32 4 mmol)] and 2,2,6,6-
Tetramethylpiperidine 1-oxyl (TEMPO) (515 mg, 3.3 mmol) in
dichloromethane anhydrous (92 mL). The reaction mixture was stirred
at room temperature for 20 h until the alcohol was no longer detectable
(TLC), and then it was quenched with a saturated aqueous solution of
NH4Cl and extracted with DCM (3 x 100 mL). The combined organic
phases were dried over Na>SOs, filtered and concentrated. The residue
was purified by flash chromatography (Hexane/EtOAc 4:1 to 1:1) to
afford 24a as colourless oil (6.3 g; yield: 70%)
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g, 5.56 mml) and TEMPO (86.87 ng, 0.56 mmmol) in 25 nL
of DCM The reaction mxture was stirred at room

wo eoopasazire for 16-18 h until the al cohol waBCTY@P2007/055959

| onger detectable (TLC), and then it was quenched with

a 15 saturated aqueous sol utidh of NH4ACL, and

extracted with DCM The conbi ned organi c phases were

dried over Na2SO4, filtered and concentrated. The

(S He }@@'@@ugoélng& fgl.@gns,cfpp@nwwz]&pﬁm, J= 8.7 Hz), 6.85
(Hexane/DCM 5:1 to 1:2) to give 24b (1.733 ng, yield:
M%2Has/ a 8.6oHar bast (i 1H, 20= THSNNR), (€£BC1LER), 300 MHz)1.1 Hz),

009,72 (t, AH. J=_2.7 7,.74-71. m ,
Tod1e 30 o815, o8 ) i ol 2197 8230520 iy 310
1) R 9eHAT, (8 M) 5: 2081 2598 (13231 138.13112927 122,
(m 2H), '1.437(dd, 3H" J =69, 1.5 Hz), 1.06°(s,
QHYt. 1,1B8-RMN .6CDBG13, 4353, M&P, €1.202. 3; 136.1; 134.0;
130.1; 127.9; 127.4; 25 125.1; 69.4; 50.1; 35.1;
27.2; 19.5; 13.1. Synthesis of internediate 25a WO

%gﬁ?ﬁéﬁéﬁ%ngé}%éﬁ‘%‘%954%5959 60 oPvB O To a
suspensi on of i odonmethyftriphenyl phosphoni um i odi de
(16.6 g; 31 mmol) in anhydrous THE (126 nL), at room

tenperature, a 1M solution 5 9& HVDS in THE (31. 27
nm.) was slowy added. After sgi Pl g for 2 mn, the

yel l ow m xture was cool efl%t\eﬂ%oand a solution of
24a (6.3 g, 22 mol) in[THE (82 nL) was then added.
The reaction m xture was stirred at -78 C for 2 h,
and at roomtenperature for 5 mn, diluted wth

ROYRNE 87 ,féé.'ﬂleinﬁ%ﬁ@%ag%&ecplt&oa 9&101&%' to?:aflggﬁopb‘é% (2.05
was rinsed>’10 wt xane and t he conbi ne iTtrates
e 665 @ viagmoil jad ed TEM®O (8%618Genhg, (0r. 86 sureolpind 25hm L of DCM. The

resulting oil was purifjed by colum chromat ograph )
FeReLATE PEXOAEE A Stipreg f TQP%FWTQBEGQEDW 61 Biwhonntil the

bRRIwaAd ﬁbqbnggg(@etectable (TLC), and then it was quenched with a
saturated aqueous solution of NH4Cl, and extracted with DCM. The

combined organic phases were dried over NaxSO4, filtered and
concentrated. The residue was purified by flash chromatography
(Hexane/DCM 5:1 to 1:2) to give 24b (1.733 mg, yield: 79%) as a
colourless oil.

IH NMR (CDCl3, 300 MHz) 6: 9.72 (t, 1H, J= 2.7 Hz), 7.74-7.67 (m, 4H),
7.48-7.37 (m, 6H), 5.56-5.45 (m, 1H), 5.32-5.23 (m, 1H), 4.29-4.20 (m,
1H), 2.51-2.48 (m, 2H), 2.31-2.27 (m, 2H), 1.43 (dd, 3H, J = 6.9, 1.5
Hz), 1.06 (s, 9H).

I3C-RMN (CDCl3, 75 MHz) 4: 202.3; 136.1; 134.0; 130.1; 127.9; 127.4;
125.1; 69.4; 50.1; 35.1; 27.2; 19.5; 13.1.

Synthesis of intermediate 25a
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1H NMR (CDC13, 300 MHz) 6: 7.25 (d, 2H, J = 8.7 Hz),
6.85 (d, 2H, J = 15 8.7 Hz), 6.25 (m 2H) 5.64 (t,

wabkho7d#4423 8 Hz), 4.42 (m 2H), 3.80 (s, 3H), BCBHBEPIN7/055959

1H, 2.40 (m 2H), 2.25 (m 2H), 2.03 (s, 3H).

Synt hesis of internediate 25HWIBDPS 20 | To a
suspensi on of iodonethyltriphenyl phosphorane (3.32 g,
6.38 mmol) in THE (60 nL) at roomtenperature 6.83 niL
of a 1M solution of NaHVDS (6.g#gmol) in THE was

slowy added. After stigring fgr 2 mn, 25 the yellow
m xture was cool ed to -78\)_5693ﬁ\a/s§1| ution of 24b
(1.67 g, 4.56 mmol) in THE (40 nL) mas then added.

The reaction mxture was stirred at -78 C for 90 mn,
then at roomtenperature for 5 mn, diluted with

I; 1.
Sse SR aa A SIS R P e sk TS 0 & o1

mmnbl)HexanbydEn@GATHH (126 troLp: ) rdcanatbfrquad:unq:),oal AM solution
| i |t hat .

AENAEMIRs B BHh (3727 SRR e R R Aok (ki S8 g for 2
Mig) tBe 97611%9\/ ?n&@ufé%a@"&oolgddt% 7 §4C(é191d EHolutin of 24a (6.3
6. 21-6. 31 (m 2H), 5.49-5.43 (m 1H), 5.35-5.27 (m

gHR2 Biredl 3n7BHEN(S2 tH)), was 3hed. 2ddédy ThE)reaztida- thifture was

2 4 , . J=6.6 Hz), 1.06 , o

%én q%?ﬁ’t §§( p°f5§ ﬁﬁz?né a&é@Oéﬂ ta@@@za@?ﬁ@ S154¢ng diluted
3\1%,71'1 %exé%@ And fh@@r&i t%%% 911 4 &litd4The d%lélgwcejs rinsed

6; .2. 10 Synthesis er rredl ate 25c
th h@x@nermml cth!é @@rdboyah ﬁlqmammalewaper@mnder reduced

ﬁ?ge og, p}ap%qﬁhp dgligxf%sg &Pg,}.r? ﬁcy tblyogolcl)lfmrzl5 Igosmg’éography
(Hexane/EtOAc 12:1 to 8:1) affording 25a as yellow oil (5.6 g; yield:
62%).

'H NMR (CDCls, 300 MHz) é: 7.25 (d, 2H, J = 8.7 Hz), 6.85 (d, 2H, J =
8.7 Hz), 6.25 (m, 2H) 5.64 (t, 1H, J= 7.8 Hz), 4.42 (m, 2H), 3.80 (s, 3H),
3.55(m, 1H), 2.40 (m, 2H), 2.25 (m, 2H), 2.03 (s, 3H).

Synthesis of intermediate 25b

OTBDPS

To a suspension of iodomethyltriphenylphosphorane (3.32 g, 6.38
mmol) in THF (60 mL) at room temperature 6.83 mL of a 1M solution of
NaHMDS (6.38 mmol) in THF was slowly added. After stirring for 2 min,
the yellow mixture was cooled to -78 °C and a solution of 24b (1.67 g,
4.56 mmol) in THF (40 mL) was then added. The reaction mixture was
stirred at -78 °C for 90 min, then at room temperature for 5 min,

diluted with hexane and filtered through a plug celite/SiO2. The plug
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at nosphere at roomtenperature. After 1:30 h (TLC
Hexane/ Et OAc 4:1 showed no starting material) the

WO e@chi@ms was quenched by pouring into Et20 (PODEPL)7/055959

and washing with 1M NaCH (3 x 50 nmL) and brine (50 20
m.). The organi c phase was drolked over Na2SO4, filtered
and concentrated. Chromatographi c separation of
p- met hoxybenzal dehyde was facilitated by reduction to
R/a@ehﬁgéé( RenBYleRhcONBtoAd qy\@r d %o @ f )Sto &hdrd %o?ﬂbb'ﬁhanz 5b (2
of the residue obtained in NaBH4 under
gt mpisfthe8®%psasan nta]omnrbbm mbdrhatteww atsgde Wmhohth further
TheH_reactl on 25 m xture was then quenched by pouring

@R (100 nL) and washi ng with 1 MHJ (40 n)
mdwkn@bé@g,n@bo Niie, 0693y 0. Plegs gritesrfl 7685 YAr (m, 6H),
Na2SO4 [tered and concentrat ed. resulting oil
31 16uBl fned2H, Sstd-isca3det, U-le)axérﬂﬁ Etmdnﬂ,owi)ta H-B)75 (m,

G h I S S B A o 23] S B bE S b g, 1.06

(%29 a solution of secondary alcohol (2.8 g; 10 mmol)
n ‘anhydrous DCM under Ar and at OC 2, 6-1utidine was
m&l\/lﬂlr@mﬂtg 7% dMHayped 1B8.2add6t2pi3df3; 129.9; 127.8; 126.4;

rt-Butyldimethyl silyl_trifluar nesul f onat e
%%@S%T#%l’%@’ X né%[&ﬂ\ét%t@ngﬁéﬁo starting
material). At this point the 5 crude m xture was
gquenched with 0.5M HC (25 nL) and extracted with DCM
B2nkhe@Ssnif)intditmeedionbi2bed or gani c | ayers were washed
Wi th a saturated aqueous sol ution of NaHCO3 and
bri ne. The organi c phase was dried over NaSO4,
filtered and concentrated. Fl aglvygghr omat ogr aphy
(Hexane /Et OAc 100:1 toQWed 25c as a
colourless oil (3.14 g; reld. 0% . 1H NWR
(CDC13, 300 MHz) 6: 6.25 (m 2H) 5.6|4 (t, 1H J =7.8
Hz),382 (m 1H), 238(t 2H, J 60Hz)220(t
2H, J = 6.3 Hz), 2.03 (s, 3H, 086(3, 9H), 0.05 (s,

: @E&]ﬁ] Mrz) 7 3 1
2’4@ é?llglg)r?\@gz Lyafio éSb %Lﬁng}l% S_ﬂD(}) gB%'g, % §Imol) was
added to a solution of 25a (5 g; 12 mmol) in DCM-H20 (20 1) under Ar

atmosphere at room temperature. After 1:30 h (TLC Hexane/EtOAc 4:1

showed no starting material) the reaction was quenched by pouring into
Et20 (200 mL) and washing with 1M NaOH (3 x 50 mL) and brine (50
mL). The organic phase was dried over NasSO4, filtered and
concentrated. Chromatographic separation of p-methoxybenzaldehyde
was facilitated by reduction to p-methoxybenzyl alcohol. Towards this
end, a solution of the residue obtained in MeOH with NaBH4 under Ar
atmosphere was maintained at room temperature for 1 h. The reaction
mixture was then quenched by pouring into EtoO (100 mL) and washing
with 1 M HCI (40 mL) and brine (40 mL). The organic phase was dried
over NasSOsa, filtered and concentrated. The resulting oil was purified on
silica gel (Hexane/EtOAc 10:1 to 4:1) to provide the secondary alcohol
as colourless oil. (2.8 g; yield: 80 %).
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EXAMPLE 7: SYNTHESI S OF FRAGVENT BCD Schene 4 provides
several exanples of synthesis of fragnment BCD, in 20

wa@eaondarce Wi th the nonmencl ature provi ded i n BCher®01055959

WD 2007/ 144423 PCT/ EP2007/ 055959 63 R2 OR R HN- YNH2
ORY/ oY, R200 C Cul / KZ03 -z 1 NN DVEDA H\
NHR DI\/F / 90C 0 25a R=PMB, Y=Cl 26a R=TBS, Y=Cl, Rl=
Boc, R2="Bu 25b R=TBDPS, Y=H 26b R=TBDPS, Y=H, Rl=

@Bca sBRTIGY of %@%oﬁﬁgés’aléﬁlcq’l (228G %T%gﬁ;irpbnggafous DCM,
Boc, R2="Pr 26d R=TBS, Y= C, R1="H R2= Ph OR
MnﬂeBuASr andodH GUBEBSH,OIR2dide Zvas Mdddd NHogiise 2 followed by

pSa o fed ByBAIRED il TP oRPaTeyLifongs€. (TBSOTY
Flg;,LC (}?X%?@/Z]%EE_Q;%SSHG\E&% ReG §t§i"t1n§7r%)a%2rg%§ Ré¥_8th% Ypomt the
Shyd 2Rt Rh wa(sEguéﬁehéc‘t'ﬁBﬂ'l Os® HRE 3 Bul) Bethemtraktbd with
]?)y(ﬂ\t/lh?a iXS 2%f rrlllg)t efl'quclo% 1nec{a o(rjlg-grsnc layers were washed with a
saturated aqueous solution of NaHCO3 and brine. The organic phase
was dried over NaSQOsa, filtered and concentrated. Flash chromatography
(Hexane /EtOAc 100:1 to 20:1) provided 25c¢ as a colourless oil (3.14 g;
yield: 80%]).

IH NMR (CDCl3, 300 MHz) 3: 6.25 (m, 2H) 5.64 (t, 1H, J= 7.8 Hz), 3.82
(m, 1H), 2.38 (t, 2H, J = 6.0 Hz), 2.20 (t, 2H, J = 6.3 Hz), 2.03 (s, 3H),
0.86 (s, 9H), 0.05 (s, 6H).

13C RMN (CDCI3, 75 MHz) 8: 137.7, 130.9, 124.3, 84.6, 70.6, 42.5, 36.6,

25.9, 21.3, 18.2, -4.4.

EXAMPLE 7: SYNTHESIS OF FRAGMENT BCD

Scheme 4 provides several examples of synthesis of fragment BCD, in

accordance with the nomenclature provided in Scheme 1.
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H BocHN YY N O Cl A reseal abl e Schl enk tube was
charged with copper (1) iodide (148 ng, 10 0.78

WOn7)i444pOt assi um car bonate (1.076 g, 7.78 nmmoPQT/BPIN0T/055959

Boc-tert- LeuCONH2 (prepared follow ng the procedure
descri bed in Pozdnev, V. F.,63Tetrahedron Letters
1995, 36, 7115-7118) (0.96 g, 4.15 mmol), evacuated
and filled with argon. NN-Di et hyl et hyl enedi am ne
(DVEDA) (0.166 nmL, 1.55 mmol), vinyl iodide 25c
(1.04g, 2.59 mmol) WO 2007/ 144423 PCT/ EP2007/ 055959
64 and dry DMF (15 nif were added under argon. The
Schl enk @Bbe was reealed) 2 heat ed atO@OOC for 16-18h

a 0 room t enPer at ul: ul tant m xt e4C
was| di | uted wilt h BuOAc,cand que “ched W|th wat€r. The
organi c | ayer 'was NNeBMEBAW t h wat er and Uy NERE "

Na2804 The 5 sol Vet / 98S renoved under r uced

S r ‘he resi due was %érlfled (&éla
%rgi on silica gel TEpAS. iR ng'zt? lthu

152 R=T Q’EI@B iate 26a (670 1 2=
obt ai nengés an oil. 1H NMR (C%’?ﬂ'rgéoﬁ\ﬂz&%%‘? Ry»'Pr

1H J = 9.9 Hz), 6.70 (t, 2PdR=JBS, YHCERypH, RECHPH
(t 1H J= 7.8 Hz), 5.35 (d, 1H, J= 9.0 Hz), 4.76 (q,
1H, J 10 = 7.8 Hz), 3.89 (d, 1H, J= 9.0 Hz),
3.73-3.68 (m 1H), 2.12 (m 4H), 1.98 (s, 3H), 0.97aR
(s, 9H),Fi)84(s 9H), 0.02_(s, 3H), 0.01 (s, 3H). C
Mgzz) 6: 81,68. ,CO}-EGB@M 23.19,
7

122. 6, 108 2 A—6——62—5- 36. 5% y AN
281 26. 7, [\a-122 18R -4. 3, -44H15 ¥
Synt hesi s of i it er nedi ettGé\tZIJBEA)TBDPS H BocHN’
27a R=TBS, Y=CI, R,="'Bu (2)-28a R=TBS, Y=Cl, R,='Bu
27b R=TBDPS, Y=H, R,='Bu (2)-28b R=TBDPS, Y=H, R,='Bu
27¢ R=TBS, Y=CI, R,='Pr (2)-28c R=TBS, Y=CI, R,='Pr

(Z2)-28d R=TBS, Y= Cl, R,=CH,Ph
(E)-28e R=TBS, Y=CI, R,="'Bu

Scheme 4

Synthesis of intermediate 26a

OTBS

ZT

BocHN
Cl

A resealable Schlenk tube was charged with copper (I) iodide (148 mg,
0.78 mmol), potassium carbonate (1.076 g, 7.78 mmol} and Boc-tert-
LeuCONH> (prepared following the procedure described in Pozdnev, V.
F., Tetrahedron Letters 1995, 36, 7115-7118) (0.96 g, 4.15 mmol),
evacuated and filled with argon. N,N-Dimethylethylenediamine
(DMEDA) (0.166 mL, 1.55 mmol)}, vinyl iodide 25¢ (1.04g, 2.59 mmol)
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O 20 A reseal able Schl enk tube was charged with
copper (l) iodide (232.4 ng, 1.22 mol), potassium

wearsonae (1.688 g, 12.23 mmol ) and Boc-t ert - PAEBEONHESS959

(2.474 g, 6.12 mmol ), evacuated and filled with argon.

NN- Di et hyl et hyl enedi ami ne (@t 26 nL, 2.45 mmmol),

vinyl iodide 25b (2 g, 4.08 mmol) and dry DMF (35 nl)

wer e added under argon. The Schl enk 25 tube was

§ﬁﬁ| &8 Ot gk ahr) 9%:: U e ﬁ%e@n%rag%?f)l’ﬂ?e RHIO tube was
enperature. The resu tant m xture s diluted wth

Eeﬂéd doech ted) we rfe®red favi 1 H- Wdlh eand Theleor ganocozml tympewasire. The

dW|th wat er an drjed. ov . The sol ve
TR PRk tRa Y S dil e SLS e QAR 2 aOreR it water.

Adit a4 QIY WAL Hh HYO RO 2RPYaRd Hliddl Qﬁ/egel{ia%y)4. The
2007 44423 CT/ EP2007/ 055959 65 (Hexane/ Et OAc 01

solveht 1\)V.asl n¢movedi anele26beddc@b prespuet dand4tbg rasadue was

glblty gyafﬁqﬁall'll’] g%ij’omplcggll‘\l }@g—owl ') ge%(%)an@d E:rLQ|AC 320:1 to

1@ ﬁ h’g?erngecgzgéﬁ 8¢a (S%H 0 ﬂ‘rgz:!y(?elglzL 52&60@)4%)5 Ol?tna%@?—ﬁ? a%n oil.

31{8181\/327(@17(@&13, Blap 1\/12—1268 27(742 (i 1H4H] = QAHAAE. BM,(t,JEH, J =

%ﬁ?ﬁ%'é’ by e B 6 S e HAN 76 (. 1H, J

?B@k{he 1$PhJ€ftb<otH9)9 3’\@% 8! gﬂd 1t b P@gﬂﬁ&u{), 1.98

(I) | od| , adsi um car ate

(LBHPY. 9211(3 ﬁﬁi)l D. &‘hﬁs %},\ZBDQ (60&1'2, O kfmred).

6 AR RBICT, T S0HEH 51888 Biel 5601457 th 2o shot agis. 108.2,

\ t a il =06n _
é]ngfp my?%tsﬁy?éeﬁd%% % 435{@1 ‘Qgi EZngn?mIQ)l 2wlérgly 3,

1404:“ de 25c¢ (283 ng, 0.71 mmol) and dry DMF (35

Synthesis of intermediate 26b

OTBDPS

ZT

BocHN

A resealable Schlenk tube was charged with copper (I} iodide (232.4 mg,
1.22 mmol), potassium carbonate (1.688 g, 12.23 mmol) and Boc-tert-
LeuCONH> (2.474 g, 6.12 mmol), evacuated and filled with argon. N,N'-
Dimethylethylenediamine (0.26 mL, 2.45 mmol), vinyl iodide 25b (2 g,
4.08 mmol) and dry DMF (35 mL) were added under argon. The Schlenk
tube was sealed, heated at 90°C for 16-18h and cooled to room
temperature. The resultant mixture was diluted with EtOAc and
quenched with water. The organic layer was washed with water and
dried over NasSO4. The solvent was removed under reduced pressure

and the residue was purified by flash chromatography on silica gel
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m.) were added under argon. The Schl enk tube was
seal ed, heated at 90C for 16-18h and cooled to room

WO eovpatabiire. The resultant m xture 20 was di | BEABEPWOT/55959

Et OAc and quenched with water. The organic | ayer was
washed with water and dried der Na2SO4. The sol vent

was renoved under reduced pressure and the residue

was purified by flash chromatography on silica gel

(Hrexane/ B, 5031 £ 35:1).- Irit%}ﬁfe'aﬁ‘gﬂeab%b ?ﬁ%(% C%C&d 44 %)
vield: 77 % Was obtained as an oil.

mmméda%zﬁﬁ)o@ld 1H J = 9.3), 6. 79 6 73 (m 1H),

(NS (B o i b 727657, 70m8, 48] 7 405 4 G, 713

g)d4)1H2ﬂ2 D). %2H£z)m6 é'?')k‘gdZ v (s 1@% 9k 4B, SSS6 %Hls (m, 1H),
. d, 3H 0.93 (d, 3H J ="%.9 ,

6. %5( 283 (ab) 2H),O4(BE—€IS783H),, 2H),08.8%-3. BH)(m, W), 2 26 2.04 (m,

) 164 (038, s d Haipd 63 S50y 1 G6gl50 0191 036 (£ OH).

365 33.8, 30.6, 28.5, 26.1, 21.3, 19.6, 18.3, 17.9,
-4.3, -4.4. Synthesis of internediate 26d 5 OIBS Ph
Bynk2ési0 dflinfemesdialtaldloe Schl enk tube was charged with
copper (l) iodide (14.2 ng, 0.075 mmol), potassium
carbonate (104 ng, 0.75 mmol) and Fnoc- Phe- 10 CONH2
(prepared follow ng the procedure cghggcri bed in
Pozdnev, V. F., Tetrahedron Letterk 1995, 36,

7115- 7118) (145 nmg, 0.375ymm| ), [ eVacuated and filled
with argon. NN Di rret%{ch I 16 L, 0.15
nmol ) vinyl iodide 2 F‘lo ng, 0.25 ) and dry DWW
(2.5 nL) were added under @rgon. TheCSchl enk tube was
seal ed, heated at

A resealable Schlenk tube was charged with copper (I} iodide (40.4 mg,
0.213 mmol), potassium carbonate (294 mg, 2.13 mmol) and Boc-Val-
CONH: (prepared following the procedure described in Pozdnev, V. F.,
Tetrahedron Letters 1995, 36, 7115-7118) (230 mg, 1.06 mmol),
evacuated and filled with argon. N,N-Dimethylethylenediamine (45 pL,
0.426 mmol), vinyl iodide 25¢ (283 mg, 0.71 mmol) and dry DMF (35
mL) were added under argon. The Schlenk tube was sealed, heated at
90°C for 16-18h and cooled to room temperature. The resultant mixture
was diluted with EtOAc and quenched with water. The organic layer
was washed with water and dried over NasSO4. The solvent was
removed under reduced pressure and the residue was purified by flash
chromatography on silica gel (Hexane/EtOAc, 7:1 to 3:1). Intermediate
26¢ (270 g, yield: 77 %) was obtained as an oil.

'H NMR (CDCls, 300 MHz) 6: 7.80 (d, 1H, J = 9.3), 6.79-6.73 (m, 1H),
5.58 (t, 1H, J= 7.5 Hz), 5.02 (br s, 1H), 4.85-4.76 (m, 1H), 3.93 (dd, 1H,
J= 8.4, 6.0 Hz), 3.80-3.73 (m, 1H), 2.12-2.22 (m, S5H), 2.02 (s, 3H), 1.45
(s, 9H), 0.98 (d, 3H, J = 6.9 Hz), 0.93 (d, 3H, J = 6.9 Hz), 0.89 (s, 9H),
0.07 (s, 3H), 0.06 (s, 3H).
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15 90C for 16-18h and cooled to roomtenperature. The
resultant mxture was diluted with Et QAc and quenched

wowd/1weer . The organic |ayer was washed w t PCTVEPBIN7/055959

and dried over Na2SO4. The solvent was renpoved under
reduced pressure and the resi@e was purified by flash
chromat ography on silica gel (Hexane/EtQAc, 4:1 to
1:1). Internediate 20 26d (46 ngy, yield: 42 %9 was
w@w@dﬁ@mg g5l M}iiﬂ7$\|g/g6%9%§q§’l 1309%0&/*@)1@ P 1989 71.6,
$6| 5,133.81B®@p, Q835, @691),,253609(6;18 3,1 .9) -4.3,. %r +Hz)
482 4.7 m 1H), 3.79-3.71 (m 1H), 3.67 (dd, 1H J
9.6, 3.9 Hz), 3.32 (dd, 1H, J= 13.8, 3.9 Hz), 2.69
SQﬁthé%"s ot intrfedidtd Jea) . 2 20-2.11 (m 25 4H), 1.99
3H), 0.89 (5, 9H), 0.05 (s, 3H), 0.04 (s, 3H. 13C
NI\/R (CDC13 75 MHz) 6: 171.9, 137.9, 130.9, 129.5,
129.1, 127.2, 124.1, 122.5, 107. BS71.4, 56.6, 40.9,
36. 3, 33.6, 261 213 183 -4. -4.5. M5 (ES) nfz
437.1 [MeHl +, 459.0 [ M+ V\D / 144423
PCT/ EP2007/ 055959 67 ntr‘,(]a Jnfernediate 27a
OlBS HHzN NO G BN sOfutt™n of &m no protected
derivative 26a (670 ng, 1.33 nmol) igl ethylene-glycol
(30 nL) was heated at 200 C for 10-20 m n. The
reaction m xture was then cool ed at roomterrperature

. 1 : g :
et SoniPaR B SRt SV LeQRREL PRpafe (P2 me
8d) 16 nemoaol o aohassipim bhrbodatd €r0dvasg, @»ﬂSr aﬁhelj and Fmoc Phe-

thoroughly with DCM The conbi ned or gan phases
§QREH2 dpseragesisiollowing the sgosadues ﬁf seeln Hoz Q@Mov F,

Y AHOnt Btters 1995, 36, 7115-7118) (145 mg, 0.375 mmol),
evacuated and filled with argon. N,N-Dimethylethylenediamine (16 pL,
0.15 mmol} vinyl iodide 25c¢ (100 mg, 0.25 mmol} and dry DMF (2.5

mL) were added under argon. The Schlenk tube was sealed, heated at
90°C for 16-18h and cooled to room temperature. The resultant mixture
was diluted with EtOAc and quenched with water. The organic layer
was washed with water and dried over NaxSOs4. The solvent was
removed under reduced pressure and the residue was purified by flash
chromatography on silica gel (Hexane/EtOAc, 4:1 to 1:1). Intermediate
26d (46 mg, yield: 42 %) was obtained as an oil.

1H NMR (CDCl3, 300 MHz) 6: 9.19 (d, 1H, J= 11.1 Hz), 7.36-7.21 (m,
SH), 6.77 (ddd, 1H, J = 10.2, 9.3, 0.9), 5.60 (br t, 1H, J = 7.8 Hz), 4.82-
4.78 m, 1H), 3.79-3.71 (m, 1H), 3.67 (dd, 1H, J = 9.6, 3.9 Hz), 3.32
(dd, 1H, J=13.8, 3.9 Hz), 2.69 (dd, 1H, J= 13.8, 9.6 Hz), 2.20-2.11 (m,
4H), 1.99 (s, 3H), 0.89 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H).

13C NMR (CDCl3, 75 MHz) ¢: 171.9, 137.9, 130.9, 129.5, 129.1, 127.2,
124.1, 122.5, 107.9, 71.4, 56.6, 40.9, 36.3, 33.6, 26.1, 21.3, 18.3, -4.4,
-4.5.

MS (ES) m/z 437.1 [M+H]*, 459.0 [M+Na]*
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primary am ne 27a (510 ng, yield: 95 % as a yellow
oil which was used w thout further purification. 15

wabkboiVR4¢LCDC13, 300 MHz) 6: 8.77 (d, 1H, J = 9pOI/ERI0N7/055959

6.71 (t, 1H, J = 9.6 Hz), 5.56 (t, 1 H J = 7.8 Hz),
4.72. (m 1 H, 3.72 (m 1 H,6B.14 (s, 1 H, 2.14 (m
4H), 1.97 (s, 3H), 0.97 (s, 9H), 0.84 (s, 9H), 0.02
(s, 6H). 13C RWN (CDC13, 75 MHz) 6: 171.2, 131.0,
124.1, 122.5, 107.1, 71.5, 64.3, 36.2, 34.5, 33.8,
26.5, 26.0, 21.2, 18.2, -4.4, -4.5. 20 Synthesis of
Bahthesidictint@7heddbBORFa H HZN N 0 25 A sol ution of
am no protected derivative 26b (847 ng, 1.43 nmol) in
et hyl ene-glycol (50 nL) was heate t 200 C for 10-20
mn. The reaction mxture was th ool ed at room
tenperature, diluted w 44423

PCT/ EP2007/ 055959 68 with brine and
poured into water. A HA&W drop NaOH wer e added
until the solution reachedopH 14 andct hen was
extracted thoroughly with DCM The conbi ned organic
phases were dried over Na2SO4, filtrated and

di (
SRR EA 5 PPN 2130 i
bthylehadlyedlr ¢at agrjaphys (Hdexafeabt2¥C 40: fort QOIQZ)) mm The

1H NMR (CDC13, 300 MHz) 6: 8.50 (d, 1H, J = 10.8
reasion guiximre wap, themsopled qtmrom tempETatEkE, fixluteﬂ with

R i P o5 5 oo Syl R0 hron, of am

NHDH?WVQBG (@ddédl")unﬁl 2he? sbfutioh Addchel 4$H (U4 dhHd dhen was
6. 1.05 (s, = 9H). 0 97 ]gh 9H). 13C RWN ( CDCL3,
5%%01 Ghortmgbly veh1DCM 4 Bhe jgognpined prganioghmses were

dried over NasSQOa, filtrated and concentrated in vacuo to afford the

primary amine 27a (510 mg, yield: 95 %) as a yellow oil which was used
without further purification.

IH NMR (CDCI13, 300 MHz) ¢: 8.77 (d, 1H, J = 9.9 Hz), 6.71 (t, 1H, J =
9.6 Hz), 5.56 (t, 1H, J= 7.8 Hz), 4.71 (m, 1H), 3.72 (m, 1H), 3.14 (s, 1H),
2.14 (m, 4H), 1.97 (s, 3H), 0.97 (s, 9H), 0.84 (s, 9H), 0.02 (s, 6H).

13C RMN (CDCl3, 75 MHz) 6: 171.2, 131.0, 124.1, 122.5, 107.1, 71.5,
64.3, 36.2, 34.5, 33.8, 26.5, 26.0, 21.2, 18.2, -4.4, -4.5.

Synthesis of intermediate 27b

OTBDPS

ZT

HoN

A solution of amino protected derivative 26b (847 mg, 1.43 mmol) in
ethylene-glycol (50 mL) was heated at 200 °C for 10-20 min. The

reaction mixture was then cooled at room temperature, diluted with
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126.2; 122.1; 107.6; 72.6; 64.4; 34.0; 34.4; 32.8;
27.2; 26.9; 19.6; 13.2. 15 Synthesis of internediate

wQZe7DIB8%3 YH H2ZN N O Cl A solution of am no prOL/ER106T055959

derivative 26¢c (255 ng, 0.52 mol) in 20

et hyl ene-glycol (15 nlL) was Hghted at 200 C for 10-20

mn. The reaction mxture vvas then cool ed at room
tenperature, diluted with guenched with brine

BITENVID QG REH o 9\71’61@1:%1‘16 ’%ﬂ@?o@r@ﬂslrﬂf) whiterNaOHeWelfops of 3M
added until the solution reached pH 14 and then was
Nﬁﬂﬁcmdetzhrd)dcnhglhh;al viibteh sbﬁmof[heeaxdrdni rpidi bAgandc then was

h 25 ed d
RO R aE T ThGuoRaR L Stish: Doty TR 1omblg e gan mhasgs were
3;1%9 BYer ﬁS@zﬁ ﬁlt)‘&{écp‘eirﬁi lcorefratd HS &hcud tt!iloéﬂitford the
further purificdtion. (CDC13, 300 MHz) 6: 9.

pdlgnaﬂ afninel®78)(436. ﬁ'@, (Edl%) aBI a White fdarh, aﬁﬁglﬁ gHz%ﬁca?‘Elon by
. J = 7. Hz) , ) -4 , .81-3.7
ﬁﬁf%\ﬂgrﬁé‘w/@ﬂ&%ﬂ% é@fﬁépéééé%sls‘ﬁg‘gon% A 3.31 (d,

g o) b, g o 0308 700

#E)), 70489.88, (OHPH)0.6647 ((dd, B, J= 131 4,13, Ha), 054(835 40 (m,

L) §1§§U§B§ 6‘7@?@ 4;:?%%) %, %’723%6 Ql 08 Hzil 8’17 3.79 (m,

20103 d8. %.22- 44 gnyhesisagf(d mgr nedigbeyzal os
Sris Bu§5’| i €%~ Né}lél’ th’CI 1§ o R (s,
9H), 0.97 (s, 9H)

13C-RMN (CDCI3, 75 MHz) 3: 171.0; 136.1; 134.5; 129.8; 127.8: 126.3;

126.2; 122.1; 107.6; 72.6; 64.4; 34.0; 34.4; 32.8; 27.2; 26.9; 19.6; 13.2.

Synthesis of intermediate 27c¢

OTBS
§
H,N = N
o Cl

A solution of amino protected derivative 26¢ (255 mg, 0.52 mmol) in
ethylene-glycol (15 mL) was heated at 200 °C for 10-20 min. The
reaction mixture was then cooled at room temperature, diluted with
DCM, quenched with brine and poured into water. A few drops of 3M
NaOH were added until the solution reached pH 14 and then was
extracted thoroughly with DCM. The combined organic phases were
dried over NasSQOa, filtrated and concentrated in vacuo to afford the
primary amine 27c¢ (170 mg, 85%) as a yellow oil which was used
without further purification.

IH NMR (CDCl3, 300 MHz) 4: 9.27 (d, 1H, J = 10.2), 6.76 (dd, 1H, J =
11.1, 9.6 Hz), 5.61 (t, 1H, J = 7.8 Hz), 4.80-4.72 (m, 1H), 3.81-3.73 (m,
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To a solution of amne 27a (918 ng, 2.27 mmol) in
DCM DMF (10:1, 39.6 nlL), a solution of

W@ Z)07844423 but yl st annyl propenoi ¢ acid (1028 ng, PCREB207/055959

mol) in dry DCM was added, under argon atnosphere,

and then was cooled at 0 C. @%i sopropyl et hyl am ne

(DIPEA) (0.6 mL, 3.4 mol), 15

1- Hydr oxy- 7- azabenzotri azol e (HOAt) (310 ng, 2.27

‘Tllifzrksﬁ J= 36H&244233(m 1H),220216(m 4H), 2.03
N'- ’Tetrarret 7-azabenzotri azol -

g;l@ld},ohlaﬁmbmexﬁﬂ-l)udr@@r(dsrﬁﬁ,t d £ 18AT W z) 8.68911(;;,, PR7.82 (d,

I dded_to solution and after 30 nmin the
ggﬁd}ﬁgheﬂa %rﬁﬁd%éﬁ?me reaction nmixture was
sdd NARkR géDtﬁQ”VSem%i )a8: Uﬁ?zfpf 1%@ 1,0yeacheqoni s h1@7243 71.5,

sat urat ed aqu€ous sol ution of 'NHAC1,” pouréd intd water
36,633 /a8, 24ai 0 h2 DAVI2OIRe 1(60hb+4ﬁ16d -éryani ¢ phases
were dried over Na2SO4, filtered and concentrated.
The residue was purified by flash chromatography

Eaxeess BrAte2lediak® ok 1) to give amide 28a (1110

Ny, yleld:. 6o6% as an ofl. 25 1H NVR (CDC13, 300 MHz)
6: 7.63 (d, 1H, J = 10.5 Hz), 6.97 (d, 1H, J = 12.3
Hz), 6.75 (d, 1 H, J=123Hz) 6.7QTBS, 1 H J = 9.5
Hz), 6.50 (d, 1 H, = 9. 5.56 (t, 1H, J = 6.6
HzZ), 4.83 (g, 1H, B&BM |4.4 1H, J = 9.6
Hz) 3.76 (m 1H), , 1 (x3H), 1.45 (m
6H), 1.25 (m 8H), 1. (sH 9H). 0.88 (g, 9H), 0.84
(m 13H), 0.06 (s, 6H). WD 2007/ 144423

PCT/ EP2007/ 055959 70 Synthesis of i nternedi ate 28b
QOrBDPS Bu3S In 1Ol H\/~ NN 5 To a solution
&p arfiokationpof emEnNgy273 (Pﬂ&nm,)Q %7 poviabvin (RCM/DMF (10:1,

t
28 fhsagsqtd Y Rt P el b aBRENg0Rs me
argwmatoIpap dey HCantvdadded, under argon atmosphere, and then
was cooled at O °C. Diisopropylethylamine (DIPEA) (0.6 mL, 3.4 mmol),
1-Hydroxy-7-azabenzotriazole (HOAt) (310 mg, 2.27 mmol), and

N,N,N',N'-Tetramethyl-O-(7-azabenzotriazol- 1-yljuronium
hexafluorophosphate (HATU) (860 mg, 2.27 mmol) were added to the
solution and after 30 min the cold bath was removed. The reaction
mixture was stirred at room temperature for 2h, quenched with a
saturated aqueous solution of NH4Cl, poured into water and extracted
with DCM. The combined organic phases were dried over NaxSOg,
filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 20:1 to 15:1) to give amide 28a (1110
mg; yield: 66%) as an oil.

IH NMR (CDCls, 300 MHz) é: 7.63 (d, 1H, J = 10.5 Hz), 6.97 (d, 1H, J =
12.3 Hz), 6.75 (d, 1H, J= 12.3 Hz), 6.72 (t, 1H, J= 9.5 Hz), 6.50 (d, 1H,
J =9.0 Hz), 5.56 (t, 1H, J = 6.6 Hz), 4.83 (q, 1H, J = 9.0 Hz), 4.41 (d,
1H, J = 9.6 Hz) 3.76 (m, 1H), 2.17 (m, 4H), 2.01 (s, 3H), 1.45 (m, 6H),
1.25 (m, 8H), 1.0 (s, 9H), 0.88 (s, 9H), 0.84 (m, 13H), 0.06 (s, 6H).
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was cooled at 0 C. DI PEA (0.243 nL, 1.76n01),
7- hydr oxybenzotri azole 10 (HOBt) (189.2 ng, 1.4 mol),

w@pah7HAMRE (532.28 ng, 1.4 nmmol) were added t orP¢TEP2007/055959

solution and after 30 mn the cold bath was renoved.
The reaction mixture was stif#fed at roomtenperature
for 2h, quenched with a saturated aqueous sol ution of
NHACL, poured into water and extracted with DCM The
conbi ned organi ¢ phases were dried over Na2SO4, 15
filtered and concentrated. The residue was purified by
Byashesisipfdnberapediong 288 xane/ Et OAc 20: 1 to 15:1) to
gi ve am de 28b (780 4 ng; yield: 77% as a white
foam 1H NMR (CDC13, 300 I\/Hz) 6: 7.70-7.68 (m 4H),

7.43-7.36 (m 6H), 7.02 1H, J= (DIBBP$-IZ) 7.00 (d,
1H, J= 10.8 Hz), 6.75 (d J— 12 20 6.66
(t, 1H J = 9.3 HPS®. 2 Hz),
5.57-5.34 (m 1H) 5. (dd 1H, J=

16.5, 7.8 Hz), 4.31 (d, 1I-H-| 96 Hz), 3.89-3.82 (m
1H), 2.26-2.02 (m 4H), 150 .42 (m 6H), 1.43 (d,
3H, J:69Hz) 1.33-1.20 (m 6H), 1.06 (s, 9H), 0.96
§‘/p|’z 0.95-0.83 (m 15H). 25 13C- RWN Scpc13, 75
3 ®luties. of aBEe 2751585 n@s. B:17136mp]) 1340EM/DMF (4:1,
26. 7 9.0, 72.6

135 6 Soputishr Op g27 - inabhs BindiiBidpeddipoag’(505.6 me,

14 Gambd) 20 dd BCMYWhBesddedfuhate df%ghaét@ng SShM@, and then
2007/ 144423 / EP2007/ 055959 71 OTBS Bu3S I'n 10 H

wasncedlad @t Q’oCa BBIEA (02463 nalwi he/ Gmel)( T7hydrexyhergptriazole

g@ﬁﬁ k??ﬁ”ﬁ%&nﬁwmo&bgﬁgg7 gb)Ud (?ﬁg%%t ho! 10% mmol) were

BHEEY tontH ¥oRXeMas dadfed 30UAar 11l eemkl Bhﬂ?%ﬂﬂﬁf@moved. The
and then was cooled at 0 C DI PEA (0.11 nlL, 0.655

neadtion HORtUrEWas stgrred at room temperature for 2h, quenched with
a saturated aqueous solution of NH4Cl, poured into water and extracted
with DCM. The combined organic phases were dried over NaxSOg,
filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 20:1 to 15:1) to give amide 28b (780.4
mg; yield: 77%) as a white foam.

IH NMR (CDCl3, 300 MHz) ¢: 7.70-7.68 (m, 4H), 7.43-7.36 (m, 6H), 7.02
(d, 1H, J= 12.3 Hz), 7.00 (d, 1H, J= 10.8 Hz), 6.75 (d, 1H, J = 12.3 Hz),
6.66 (t, 1H, J = 9.3 Hz), 6.26 (d, 1H, J = 9.6 Hz), 5.57-5.34 (m, 1H),
5.38-5.28 (m, 1H), 4.83 (dd, 1H, J= 16.5, 7.8 Hz), 4.31 (d, 1H, J= 9.6
Hz), 3.89-3.82 (m, 1H), 2.26-2.02 (m, 4H), 1.50-1.42 (m, 6H), 1.43 (d,
3H, J= 6.9 Hz)}, 1.33-1.20 (m, 6H), 1.06 (s, 9H), 0.96 (s, 9H), 0.95-0.83
(m, 15H).

I3C-RMN (CDCl3, 75 MHz) 4: 168.0; 166.2; 153.8; 136.3; 136.1; 134.3;
130.0; 127.8; 126.7; 126.0; 121.6; 109.0; 72.6; 60.7; 35.7; 34.0; 32.7;
29..5; 27.7; 27.2; 26.7; 19.5; 14.0; 13.2; 11.8.

Synthesis of intermediate 28c
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0.437 mmol ), and HATU (166 ng, 0.437 mmol) were added
to the solution and after 30 mn the cold bath was

WO eovoued?23 The reaction 10 m xture was stirred PCT/EPINT/055959

tenperature for 2h, quenched with a saturated aqueous
solution of NHACLl, poured intdl water and extracted
with DCM The conbi ned organi ¢ phases were dried over
Na2SO4, filtered and concentrated. The residue was
purified by flash chromatography (Hexane/ Et OAc 20:1
to 15:1) to give amde 28c (250 15 ng, yield: 78% as
a white foam 1H NWR (CDC13, 300 MHzQTBS 7.94 (d, 1H,

.8 Hz), 70%51 12 ), 6.75 (d, 1
12. 3 Hz) (ty 1
90Hz) 6

95Hz) 6.50 (d, 1

.83 (g, 1H,

4.41 (t, 1H, O90Hz) 76(m 1H),

. m4H) 2.01 (s, 3H) 1745 (m 7H) 125 20 (m
8H) , (s, 9H), 0.84 (m 19H), 0.06 (s,

3C-R

169. 136. 2
912 PMl\I‘iQ%n ]falme 21@279 mga%e‘*%ggmzml% 58%/3§MF (10:1,
1 -/ 1
7 nif9absoRich & (430 Rhatnybfufnol® &g 162 me
983146/‘6112&@)7@4#342@]13@7%5%213&71 Gﬁ’i&tﬁgarg'tﬁl ﬁ'ﬁﬁspﬁeﬁém@d then
Ph 11 1111 \/ =~ NNHOC To a solution of am
V6§ €39lefyatd: 1%9133% (Bav Bk (%65% mymel), nIﬂSJAt (50.4 mg,
[ i n I
%&3’% i 581) 31){}% E%B ) @%ggﬁ'g‘?bungfé?gaéééed to the
adhasph exred afltlﬂ’ Gﬁbnnw&sthseoobhﬂ tﬂithO@asDkﬁEbv(sélG The reaction

0..15 nmol ), (13.6 , 0.1 nmol) 2iﬁHATUrECrQh
mjxtare] Wag| §tlwgfde aéd&cant 66%)@1’%% ifeh 2hd Granghesh with a
Bhfudied c&hﬂ’ecﬁfg RoWaSoh N EUC1 TREULERGhtORWARX L MIE extracted

was stirre
with DCM. The combined organic phases were dried over NaxSOg,

(@

NG TTIw
~N©

o e
~o Il Il o

1

o
(o]
OO

filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 20:1 to 15:1) to give amide 28c¢ (250
mg, yield: 78%) as a white foam.

IH NMR (CDCls, 300 MHz) é: 7.94 (d, 1H, J = 10.8 Hz), 7.00 (d, 1H, J =
12.3 Hz), 6.75 (d, 1H, J= 12.3 Hz), 6.72 (t, 1H, J= 9.5 Hz), 6.50 (d, 1H,
J=9.0 Hz), 5.56 (t, J= 6.6 Hz, 1H), 4.83 (q, 1H, J = 9.0 Hz), 4.41 (t, 1H,
J=9.0 Hz), 3.76 (m, 1H), 2.17 (m, 4H), 2.01 (s, 3H), 1.45 (m, 7H), 1.25
(m, 8H), 0.88 (s, 9H), 0.84 (m, 19H), 0.06 (s, 6H).

I3C-RMN (CDCls, 75 MHz) &: 169.2, 166.8, 153.8, 136.2, 131.1, 123.9,
122.6, 108.7, 71.6, 59.2, 36.5, 33.7, 31.4, 29.5, 29.4, 27.6, 26.1, 21.3,
19.5, 18.5, 18.3, 14.0, 11.8, -4.3, -4.4.

Synthesis of intermediate 28d
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roomtenperature for 2h, quenched with a saturated
aqueous solution 10 of NH4Cl, poured into water and

wezdoraetsesl with DCM  The combi ned organi ¢ phaBEFERBNB055959

dried over Na2SO4, filtered and concentrated. The
residue was purified by flastWZhromat ography

(Hexane/ Et OAc 20:1 to 15:1) to give amde 28d (60 ny,
yield: 80% as an oil. 1H NWMR (CDC13, 300 MHz) 6: 7.43
(d, 1H, J = 10.8 Hz), 7.34-7.22 (m o%Bs5H), 7.02 (d,

1H J=12.3 H), 6.70 (d, 1pH, 6. 66
(dd, 1 H J = 9. 8uSh 3 ), 6.54 , L J = 7.8
Hz), 5.51 (dd, 1 H Js 7 81-4.71 (m
2H), 3.68-3.59 (m 1H), 3.48 {(dd, , 6 H),
2.69 (dd, 1H, J = 13.5, 8.4 H?), 2H) ,
2.01 (s, 3H), 1.96- 1.87 (m 1H), 1.80-1.70 (m 1H),

1.53-1.43 (m 8H), 1.31-1.24 (m 10H), 20 0.89-0.85
Tm a 8Hjution 88 4min®A6d (¥94ngs 0. Bl-lﬁlmcﬂ) 0l IQ@M/SBMF e, 1.3

CDC13,. 75 5, 166 154, 4 6
?ggzg% Sfé‘fh@n 0%53 tlil%@l Stalzvﬂpmmoz? af%g @5 mg, 0.125
%r%}%gﬁ' 15%316;’ DR %a@gdée%sﬁn@erﬁ'&%n a'gr%ogphgge and then was

.3, 18
c&edmat OPEL. DIPE]M&H]% uBD®. 25[ tekahal) +H@5t $§13t€heng,sOoI mmol),

erde R 188980 O RPN oI A90a oMMk FORGFT A deter 30
%ﬁﬁ (130 dm%i Qagy%végr'%ts)nd\)%dm%a(:ﬁgn mli;ctur% W’Qs sﬁrred at

sol ution 3-tributyl stannyl propenoic acid
ngpmOte@Bperatmwe ) for rhr guEvh e svidt de cba tunated aqgeuus solut1on

N ST T N -
B%argc ﬁa%@kﬁer@’eﬁﬁeém §9.$8¢ ﬁﬁ'ei"édl %cﬁ%@n@ghﬁrated The

mn the cold bath was renoved. The reaction
nesitlueewaaspstifiededy élash chromatography (Hexane/EtOAc 20:1 to

15:1) to give amide 28d (60 mg, yield: 80%) as an oil.

IH NMR (CDCl3, 300 MHz) ¢: 7.43 (d, 1H, J = 10.8 Hz), 7.34-7.22 (m,
5H), 7.02 (d, 1H, J= 12.3 Hz), 6.70 (d, 1H, J= 12.3 Hz), 6.66 (dd, 1H, J
= 9.9, 9.3 Hz), 6.34 (d, 1H, J = 7.8 Hz), 5.51 (dd, 1H, J= 8.1, 7.5 Hz),
4.81-4.71 (m, 2H), 3.68-3.59 (m, 1H), 3.18 (dd, 1H, J = 13.5, 6 Hz),
2.69 (dd, 1H, J = 13.5, 8.4 Hz), 2.11-2.04 (m, 2H), 2.01 (s, 3H), 1.96-
1.87 (m, 1H), 1.80-1.70 (m, 1H), 1.53-1.43 (m, 8H), 1.31-1.24 (m, 10H),
0.89-0.85 (m, 9H), 0.88 (s, 9H), 0.04 (s, 3H), 0.01 (s, 3H).

13C NMR (CDCls, 75 MHz) 4: 168.5, 166.5, 154.4, 136.7, 135.9, 131.0,
129.5, 129.1, 127.4, 124.0, 122.3, 108.8, 71.5, 55.1, 38.8, 36.6, 33.3,
29.5, 29.4, 27.6, 26.0, 21.3, 18.2, 14.0, 11.8, -4.3, -4.5.

MS (ES) m/z 781.2 [M+H]*, 803.2 [M+Na]*

Synthesis of intermediate 28e
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10 room tenperature for 2h, quenched with a saturated
aqueous solution of NH4CLl, poured into water and

wezdoraetsesl with DCM  The combi ned organi ¢ phaBEFERBNB055959

dried over Na2SO4, filtered and concentrated. The
residue was purified by flastWIhromat ography

(Hexane/ Et OAc 6:1) to give amde 28e (25 ng, yield:
45% as an oil. 15 1H NWR (CDC13, 300 MHz) 6: 7.68 (d,
1H, J = 9.2 Hz), 7.52 (d, 1H, J = 18p%ssiz), 6.73 (t,
1H, J= 9.2 Hz), 6.28 (d, 1H_|J= 10.8 Hz), 6.25 (d, 1H,
J = 18.9 Hz), 560(t = Ty2 4.83 (g, 1H, J
= 9.2 Hz), 4.40 =19, 2 (m 1H,
2.17 (m 4H), 2. 3?% 3 N1.05 (m 6H),] 1.25 (m
8H), 1.0 (s, 9H), 0.88 (s, 9H)O 0.84 (m Ci3H), 0.06
(s, 6H). 20 EXAMPLE 8 Schene 5 provides the synthesis
of several conpounds of the invention. 25 WO

2007/ 144423 PCT/ EP2007/ 055959 74 Bu3Sn 0 R2 OR \/A

HN [ \ .17 TBS Y= B
1oy salfionmeaning 473510 bl 625 sypon sl onZianF Hoa, 1
H%?i 2 sof@ioR8st RITESibGy Rt B%a&'z%f’ & B d883R5TRS, 0.005
V=G, Ro= tBu X ﬁ%ocr)leyman TBAF H HCI{I?( 3
mmol) in dry DCM was added, under argon atmosphere, and then was
cooled at 0°C. DIPEA (19 uL, 0.11 mol), HOAt (10 mg, 0.075 mmol}, and

HATU (27.5 mg, 0.075 mmol) were added to the solution and after 30

min the cold bath was removed. The reaction mixture was stirred at
room temperature for 2h, quenched with a saturated aqueous solution
of NH4Cl, poured into water and extracted with DCM. The combined
organic phases were dried over NaxSO,, filtered and concentrated. The
residue was purified by flash chromatography (Hexane/EtOAc 6:1) to
give amide 28e (25 mg, yield: 45%) as an oil.

IH NMR (CDCl3, 300 MHz) é: 7.68 (d, 1H, J = 9.2 Hz), 7.52 (d, 1H, J =
18.9 Hz), 6.73 (t, 1H, J= 9.2 Hz), 6.28 (d, 1H, J= 10.8 Hz), 6.25 (d, 1H,
J=18.9 Hz), 5.60 (t, 1H, J = 7.2 Hz), 4.83 (q, 1H, J = 9.2 Hz}, 4.40 (d,
1H, J = 9.6 Hz), 3.77 (m, 1H), 2.17 (m, 4H), 2.01 (s, 3H), 1.45 (m, 6H),
1.25 (m, 8H), 1.0 (s, 9H), 0.88 (s, 9H), 0.84 (m, 13H), 0.06 (s, 6H).

EXAMPLE 8

Scheme 5 provides the synthesis of several compounds of the invention.



THE (7E, 9Z,117)-29a R=TBS, R2=tBu, X=0OMWe, Y=C Y
(7E, 9Z,117) - 29b R=TBDPS, R2=tBu, X=OMe, Y=H

W@ 266744434 7) - 29c R=TBS, R2='Pr, X=0we, Y=Cl PCT/EP2007/055959
(7E, 9Z,117) - 29d R=TBS, R2= CH2Ph, X=O\e, Y=Cl
(7E, 97, 11E) - 29e R=TBS, R2=t B4 X=0OMe, Y=Cl
(7E, 9Z,117) - 29f R=TBS, R2=tBu, X=H, Y=C| X O O O R2
OH CI 3000NCO, DCM N AI203 HHN/ \ Y
(7E, 92,6118 - 3a R2=t Bu,oR=OMe, VY=Cl (7E, 9Z,112)-30b R2
= tBu, x_@@)u_ O7E9Z, 117) €30 NR2=' Pr, X=0OM\e, Y=Cl
(7E, 9Z,117) 304} X=OVE,—Y=CUI~ (7E, 97, 11
E) - 30e R2= tBu (7E, Yz, 117) - 30f R2=t Bu,
X=H, Y= X OO O R2 NO HHNY
(7E, 97, 117) - Conpound 1 R2— t Bu, X=0Owe, Y=C
( 7E, 97, @1PpREBBHOGFRERF ‘BR2= t Bu, X=OMe, Y=H
( 7E, 9Z, Br28pR=gRBBY YGHERRBY Pr, X=OWe, Y=Cl
(7E, 92, @r -'%25 Jafd B1PRo= CHRPh, X=OVe, Y=Cl
(7E, 9z, A REIRpolm{d B=@BBu, X=0Owve, Y=CI WO
2007/ 14Kk R5E% E’beﬁw855959 75

TBAF
THF

(7E,9Z,11Z)-29a R=TBS, R,= 'Bu, X=OMe, Y=CI
(7E,9Z,11Z)-29b R=TBDPS, R,='Bu, X=OMe, Y=H
(7E,9Z,11Z)-29¢ R=TBS, R,='Pr, X=OMe, Y=CI
(7E,9Z,11Z)-29d R=TBS, R,= CH,Ph, X=OMe, Y=CI
(7E,9Z,11E)-29¢ R=TBS, R,='Bu, X=OMe, Y=CI
(7E,9Z,11Z)-29f R=TBS, R,='Bu, X=H, Y=CI

Cl;,CCONCO, DCM

Al,Os

(7E,9Z,11Z)-30a R,='Bu, X=OMe, Y=CI
(7E,9Z,11Z)-30b R,='Bu, X=OMe, Y=H
(7E,9Z,11Z)-30c R,='Pr, X=OMe, Y=CI
(7E,9Z,11Z)-30d R,= CH,Ph, X=OMe, Y=CI
(7E,9Z,11E)-30e R,='Bu, X=OMe, Y=CI
(7E,9Z,11Z)-30f R,='Bu, X=H, Y=CI

HN. = N

(7E,9Z,11Z)-Compound 1 R,= 'Bu, X=OMe, Y=CI|
(7E,9Z,11Z)-Compound 4 R,= 'Bu, X=OMe, Y=H
(7E,9Z,11Z)-Compound 5 R,='Pr, X=OMe, Y=ClI
(7E,9Z,11Z)-Compound 31 Ry= CH,Ph, X=OMe, Y=CI
(7E,9Z,11E)-Compound 8 R,= 'Bu, X=OMe, Y=ClI
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Scheme 5 Synthesis of conpound 29a MO OO0 O OIBS N
O HHNS5 C To a solution of al kenyl stannane 28a (1.1

W@?2001144423mol ) and 17a (0.62 g, 1.77 nmol i n PCT/EP2007/055959

1-net hyl - 2-pyrrolidinone (NW) (14.7 nL) at OC,
Copper thiophenecarboxyl ate (QuTC) (422 ng, 2.2 mmol)
was added. 10 The reaction was stirred at 0C for 45
mn and 20 mn at room tenperature. Then, the crude
m xture was filtered throughgnpldig of neutral

al um na, washed wi th Et OAc/ Et her 50:50 and the
conbined filtrates were washed with HO 0.5N (3x15

., The qgrganic sqlution was dried and evaporated to
g&h&ﬁéﬁé&%@&&—av\hl ch was purified 15 by col um
chr omat ogr aphy (Hexane/EtOAc 5:1 to 1:1) to give
triene 29a (0.66 g, yield: 66% as an oil. 1H NWR
(CDC13, 300 Wef N 7.89 (d, 1H, J= 10.8 Hz), 7.22
(dd, 1H, J= 12.3, 11.4 Hz), 6.86 (dd, 1H, J = 11.7,
11.4 Hz), 6.7 9.3 ks 6.35 (d,

1H J=93H), 613 (d, 1t 1164 5.66 (d,
1 H J=11.4 Hz), 5.60 (dd, TA N =Y8.4( 339 Hz),
5.55 (br t, 1H, J = 7.8 Hz), 5.26 o 10. 2
Hz), 4.84-4.76 (m 1H), 4.3 (d, 1H J = 9.3 HD),
4.20-4.16 (m 1H), 3.77-3.69 (m 1H), 3.63 (s% 3H),

2.89-2.77 (m 1H), 2.41-2.33 (m 2H), 2.19-2.13 (m

4H), 2.00 (s, 3H), 1.82 (s, 3H), 1.13 (d, 25 3H, J=

'6‘09& lslb)utidn@f a(lken?lﬂ)tanﬁa&& 28a (9!—1) ,g, (l 47(1$1;m($lb-l)a,nd)1(7& (0.62
Ial) 13C RMN_ ( CDC13, M—g

$611 &7 mEaf; 4 @etlifelﬂaoyr QIrwnqu%P) 1@;1 ?) mlL) at O°C,

i2hois A epd g Ko BB g s e

BheSreattidn Baslstidted; al@°G, f@6.05 AlindankB.B) thindat room
temperature. Then, the crude mixture was filtered through a plug of
neutral alumina, washed with EtOAc/Ether 50:50 and the combined
filtrates were washed with HCI 0.5N (3x15 mL). The organic solution
was dried and evaporated to give the crude product which was purified
by column chromatography (Hexane/EtOAc 5:1 to 1:1) to give triene
29a (0.66 g, yield: 66%) as an oil.

IH NMR (CDCls, 300 MHz) 8: 7.89 (d, 1H, J= 10.8 Hz), 7.22 (dd, 1H, J =
12.3, 11.4 Hz), 6.86 (dd, 1H, J= 11.7, 11.4 Hz), 6.70 (dd, 1H, J = 9.9,
9.3 Hz), 6.35 (d, 1H, J= 9.3 Hz), 6.13 (d, 1H, J= 11.4 Hz), 5.66 (d, 1H,
J=11.4 Hz), 5.60 (dd, 1H, J = 5.4, 3.9 Hz), 5.55 (br t, 1H, J = 7.8 Hz),
5.26 (d, 1H, J = 10.2 Hz), 4.84-4.76 (m, 1H), 4.3 (d, 1H, J = 9.3 Hz),
4.20-4.16 (m, 1H), 3.77-3.69 (m, 1H), 3.63 (s, 3H), 2.89-2.77 (m, 1H),
2.41-2.33 (m, 2H), 2.19-2.13 (m, 4H), 2.00 (s, 3H), 1.82 (s, 3H), 1.13 (d,
3H, J = 6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H), 0.4 (s, 3H), 0.03 (s, 3H).

13C-RMN (CDCls, 75 MHz) §: 168.5; 166.4; 161.8; 145.4; 140.3, 137.3;
134.4; 134.3; 131.0, 124.3; 124.1, 122.4; 121.2; 108.7; 108.4; 82.0;
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16.9, -4.3, -4.4. Synthesis of conpound 29b 5 MeO n
OorBDPS OO V' \ OHNN HO To a solution of

w@bdoenyd4st annane 28b (780.4 ng, 0.904 nmol) aneiCEPR2007/055959

(377.4 ng, 1.085 mol) in NW (9 nL) at 0C, Copper 10
t hi ophenecar boxyl ate (258.5 gy 1.36 mmol) was added.
The reaction was stirred at OC for 45 mn and 20 mn
at roomtenperature. Then, the crude m xture was
114660t 53108785 PhHGs 08 sNEULEE: abus p8.0; Yasheds.s 17.4,
wi th Et O&c/ Et Her 50: 50 and the corbined filtrates weré
washed.3i tH4HC1L 0. 5N (3 x 10 nlL). The organic sol ution
was dried and 15 evaporated to give the crude product
whi ch was purified by colum chronat ography
Sbﬁ{ﬁé@é%f%@néoénti%gbl) to give triene 29b (459.7
ng, yield:. oo% as an oil. 1H NVR (CDC13, 300 MHz) 6:
7.66-7.64 (m 4H), 7.43-7.32 (m 7H), 7.23 (t, 1H J=
11. 7 Hz), 6%8“, 1H, J= 11.7 Hz), 6.62 (dd, 1H, J=

10.5, 9.3 6.41 (d, 1H, J = 9.3 HzpyeoRdl (d,
1H, J = 11.7 1H, J 1.4 Hz), 5.60 (dd,
1H, J = 5.7, & ) .49 ( 1#) -5.27
(m 1H), 5.25 (d, 1H Jt 9. 75 1H),

4.32 (d, 1H J= 9.3 Hz), 4.22-4415 (m 1H), 3.83-3.78

(m 1H), 3.62 (s, 3H), 2.86-2.78 (nf 1H), 2.40-2.35

(m 2H), 2.20-2.04 (m 4H), 1.81 (s, 3H), 1.40 (d, 3H,

J= 25 6.9 Hz), 1.13 (d, 3H, J= 6.9 Hz), 1.03 (s, 9H),

Doy sphytiGhaf AlBEnRMiaN6BOE328BS 78z} rﬁg, 06304;mi68) and 17a

54 4 196, 011489 oinngy inpg VP 143" aimlap1 39 ‘G5, Copper
PP T LIS 930050 o bl S 98 eacion
was stirred at 0°C for 45 min and 20 min at room temperafure Then,
the crude mixture was filtered through a plug of neutral alumina,
washed with EtOAc/Ether 50:50 and the combined filtrates were
washed with HCI 0.5N (3 x 10 mL). The organic solution was dried and
evaporated to give the crude product which was purified by column
chromatography (Hexane/EtOAc 5:1 to 1:1) to give triene 29b (459.7
mg, yield: 66%) as an oil.

IH NMR (CDCl3, 300 MHz) ¢: 7.66-7.64 (m, 4H), 7.43-7.32 (m, 7H), 7.23
(t, 1H, J=11.7 Hz), 6.85 (t, 1H, J= 11.7 Hz), 6.62 (dd, 1H, J= 10.5, 9.3
Hz), 6.41 (d, 1H, J= 9.3 Hz), 6.11 (d, 1H, J= 11.7 Hz), 5.66 (d, 1H, J=
11.4 Hz), 5.60 (dd, 1H, J = 5.7, 5.1 Hz), 5.49-5.41 (m, 1H), 5.32-5.27
(m, 1H), 5.25 (d, 1H, J= 9.9 Hz), 4.83-4.75 (m, 1H), 4.32 (d, 1H, J=9.3
Hz), 4.22-4.15 (m, 1H), 3.83-3.78 (m, 1H), 3.62 (s, 3H), 2.86-2.78 (m,
1H), 2.40-2.35 (m, 2H), 2.20-2.04 (m, 4H), 1.81 (s, 3H), 1.40 (d, 3H, J=
6.9 Hz), 1.13 (d, 3H, J= 6.9 Hz), 1.03 (s, 9H), 0.97 (s, 9H).

I3C-RMN (CDCl3, 75 MHz) 4: 168.3; 166.3; 161.8; 145.4; 140.2, 137.3;
136.1; 134.8; 134.4; 134.3; 129.9; 127.8;126.4; 126.1; 124.4; 121.7;
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26.8, 26.5; 19.5; 17.4; 16.9; 13.1. Synthesis of
conpound 29¢ 5 MO OO0 OOIBS ON HHNC To a

wa odoatisrs of al kenyl st annane 28c (250 ngy, 0. 34p@mEP3007/055959

and 17a (142 ng, 0.409 mmol) in NW (2.5 nL) at 0C,

Copper 10 thi ophenecarboxyl at& (97 ng, 0.51 mmol) was

added. The reaction was stirred at OC for 45 mn and

20 min at roomtenperature. Then, the crude m xture

185 511 0ered ddnoushoarplaiosel; wRyb! 8y 8 yslnao yasled, 97.2;
t h ’Et OAc/Et her 50: 50 and the conbined filtrates were

Gés&eﬂ&ﬂ tI19.5HU7 . 4; B3 X110 ). The organic

solution was dried and evaporated to 15 give the crude

product which was purified by col um chromat ography

EHaxResk Hrdmpduhdi®s: 1) to give triene 29c (150 ny,

ylerd: 6/ as an oif. 1H NVR (CDC1l3, 300 MHz) 6:
8.21 (d, 1H, J = 10.8 Hz), 7.28 (t, 1H J = 11.7 Hz),
6.88 (dd, 1 11.7, 11.4 Hz), 6.72 (dd, 1H, J =
10.2, 9.3 20° 8.4 Hz), 6.15 (d,
1H J=11.7 11.4 Hz), 5.61

(dd, 1H, J = P . b 1HOTBS= 8.1

Hz), 5.27 (d, 9 077 1H),

4.30 (dd, 1H, J = 8. 5 H), B.24-4.06 (m 1H),
3.79-3.72 (m 1H), 366(s 3H), 2. g\ 0 ( 1H),
2.42-2.37 (m 2H), 218214(m S5H), 2.00 (sg¢ 3H),

1. 83 (s, 3H, 1.14 (d, 25 3H J 6.9 Hz), O. 99 (d, 3H,

J 6.6 Hz), 0.96 (d, 3H, J=66 Hz), 0.86 (s, 9H),

0. 4 (s,, 6H). ¥‘D 007{ 144423 PCI/ EP2007/ 055959 78

To a solution of alkenylstannane 28c¢ (250 mg, 0.34 mmol) and 17a

(142 mg, 0.409 mmol) in NMP (2.5 mlL) at 0°C, Copper
thiophenecarboxylate (97 mg, 0.51 mmol) was added. The reaction was
stirred at 0°C for 45 min and 20 min at room temperature. Then, the
crude mixture was filtered through a plug of neutral alumina, washed
with EtOAc/Ether 50:50 and the combined filtrates were washed with
HCI 0.5N (3 x 10 mL). The organic solution was dried and evaporated to
give the crude product which was purified by column chromatography
(Hexane/EtOAc 10:1 to 6:1) to give triene 29¢ (150 mg, yield: 67%) as
an oil.

IH NMR (CDCl3, 300 MHz) 3: 8.21 (d, 1H, J= 10.8 Hz), 7.28 (t, 1H, J =
11.7 Hz), 6.88 (dd, 1H, J = 11.7, 11.4 Hz), 6.72 (dd, 1H, J = 10.2, 9.3
Hz), 6.42 (d, 1H, J= 8.4 Hz), 6.15 (d, 1H, J= 11.7 Hz), 5.66 (d, 1H, J=
11.4 Hz), 5.61 (dd, 1H, J= 5.7, 3.6 Hz), 5.56 (br t, 1H, J= 8.1 Hz), 5.27
(d, 1H, J = 9.9 Hz), 4.85-4.77 (m, 1H), 4.30 (dd, 1H, J = 8.1, 7.5 Hz),
4.24-4.16 (m, 1H), 3.79-3.72 (m, 1H), 3.66 (s, 3H), 2.88-2.80 (m, 1H),
2.42-2.37 (m, 2H), 2.18-2.14 (m, 5H), 2.00 (s, 3H), 1.83 (s, 3H), 1.14 (d,
3H J=6.9 Hz), 0.97 (d, 3H, J= 6.6 Hz), 0.96 (d, 3H, J= 6.6 Hz), 0.86 (s,
9H), 0.4 (s, 6H).
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13CG-RWN (CDC13, 75 MHz) 6: 169.2 166.8; 161.8; 145. 4,
140.5, 137.7;, 134.6; 134.3; 131.0, 124.3; 124.2,

wdad2mr6444221. 2; 108.6; 108.4; 82.0; 71.5; 58. 9pCHEPH)N7/055959

37.5; 36.4; 33.8; 30.8, 26.5; 26.1; 21.3, 19.6, 18.5,

18.3, 17.4, 16.9, -4.3, -4.4.7% Synthesis of conmpound

29d MO OOOPOITBS NO HHNC 10 To a solution

of al kenyl stannane 28d (60 ng, 0.08 nmol) and 17a

(@mmg cBY? mm Nl\@(zl%%)s t16@% $aBRer 140.5, 137.7;
hi ophenecar boxyl at e 2 nmg, O. mol) was added. The

ﬂééo@,l aB4vds 13dt®r rleyt. 31 3. QorlZQi@;n W hd P03i16; n1@8. 4; 82.0;

R TePBaA Hectigh” o pi Rt oRSrbubbal. APt AG: 1 wadiba! 26, 18.5,

et ﬁygﬁqkﬁghe4gﬁQ459 and the conbined filtrates were
washed w'th .SN (3 x 10 nL). The organic

sol uti on was drled and evaporated to give the crude
Eroguct w@ich was E E!éled by col umm chr omat ogr aphy

: 1) to give triene 29d (13 ny,
yield: 25% as an oil. 20 1H NWMR (CDC13, 300 MHz) 6:
7.59 (d, 1H, J =11.1 Hz), 7.33-7.24 (m b5H), 7.23
(t, 1H, J= 1MeQ 6.90 (dd, 1H, J= 11.7, 11.4 Hz),
6.66 (dd, 1 H |J 9 Hz), 6.24 (d, 1 H J =7.2
Hz), 6.17 (d, d”Ho I Hz) o 5¢63-5. igragm 2H)
5.51 (td, 1H, J= 7.8,z 1. . 28 (dO 1
Hz), 4.79-4.67 (m 2H), 4.24-2 1/N(m
3H), 3.65-3.62 (m 25 1H), 3.22 (ddH
Hz), 3.04 (dd, 1H, J = 13.8, 8.4 FE), 2.89-2]81 (m
1H), 2.43-2.37 (m 2H), 2.11-2.04 (m 2H), 2.60 (s,
3H), WD 2007/ 144423 PCT/ EP2007/ 055959

To a solution of alkenylstannane 28d (60 mg, 0.08 mmol) and 17a
324 mg, 0.09 mmol)] in NMP (1 mL) at 0°C, Copper
thiophenecarboxylate (22 mg, 0.12 mmol} was added. The reaction was
stirred at 0°C for 45 min and 20 min at room temperature. Then, the
crude mixture was filtered through a plug of neutral alumina, washed
with EtOAc/Ether 50:50 and the combined filtrates were washed with
HCI 0.5N (3 x 10 mL). The organic solution was dried and evaporated to
give the crude product which was purified by column chromatography
(Hexane/EtOAc 4:1 to 1:1) to give triene 29d (13 mg, yield: 25%) as an
oil.

IH NMR (CDCl3, 300 MHz) ¢: 7.59 (d, 1H, J = 11.1 Hz), 7.33-7.24 (m,
S5H), 7.23 (t, 1H, J= 11.7 Hz), 6.90 (dd, 1H, J=11.7, 11.4 Hz), 6.66 (dd,
1H, J = 10.5, 9 Hz), 6.24 (d, 1H, J= 7.2 Hz), 6.17 (d, 1H, J = 12.0 Hz),
5.63-5.58 (m, 2H), 5.51 (td, 1H, J= 7.8, 1.2 Hz), 5.28 (d, 1H, J = 10.8
Hz), 4.79-4.67 (m, 2H), 4.24-4.17 (m, 1H), 3.66 (s, 3H), 3.65-3.62 (m,
1H), 3.22 (dd, 1H, J = 13.5, 6.3 Hz), 3.04 (dd, 1H, J = 13.8, 8.4 Hz),
2.89-2.81 (m, 1H), 2.43-2.37 (m, 2H), 2.11-2.04 (m, 2H), 2.00 (s, 3H),
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79 1.84 (s, 3H), 1.93-1.72 (m 2H), 1.16 (d, 3H, J =
6.9 Hz), 0.86 (s, 9H), 0.03 (s, 3H), 0.01 (s, 3H).

wa3@7NMR28 CDC13, 75 MHz) 6: 168.4, 166.5, 161.FCT/EE®0H055959

140.8, 138.1, 136.8, 134.5, 134.3, 131.0, 129.5,
129.1, 127.4, 124.2, 124.1, 172.3, 5 120.4, 108.7,
108.3, 82.0, 71.4, 55.7, 54.9, 38.3, 37.5, 36.6, 33.4,
26.5, 26.0, 21.3, 18.2, 17.4, 16.9, -4.3, -4.4. Nb
i t he ofa1€£0 e
QE@ (£ﬂ gHéTl &3 lMTQ“(Tn §¥ﬂ he f@rgdasglgﬁgn@oﬁ% 0.88 (s, 9H),
ﬁl@(&(@/l&ﬁh@@de(SZSé{)(SO ng, 0.067 mmol) and 17a (28

ke éﬁﬂ%ﬁ@ﬁﬁ% J{xgd\%gg 151(1@ iaﬁé%cé %qnﬁmlﬁsmg@léro 8, 138.1,

i‘@@e@' 130651 €813 ON3Yas $bbrs eqogly 0@2“7% #54 21 poand 122 3,

m’n at r'oom tenperat'ure. Then, the crude m Xture
\1\/2@ 4f1086f1,eld8.8; @gh, &1pt,und 0f, et B8L3 aBTiH, 186.6, 33.4, 26.5,

S t QAc/ E and the conbi ned
&%‘F’rg%gs 15%@5 %a%’hyé%m f‘h&rldo %.5N (3 x 10 nl). The

?Sgn?/‘%’?'ﬁﬂ@ [VR$] dried and evaporated to give the
cru 0 product which was purified by col um
chromat ogr aphy (Hexane/EtOAc 5:1 to 1:1) to give

I ene 29 33 nH yield: 50% as an oil. 1H NMR

sis d29¢3 (d, 1H, J= 11.4 Hz), 7.70

(dd, 1H, J= 14.1, 11.7 Hz), 6.71 (dd, 1HJ = 9.9, 9.7
Hz), 6.30 (d, 1H, J = 9.3 Hz), 6.13 (d, 1H, J= 12.9
Hz), 6.04 (ddyleQd ~l= 11.7, 11.4 Hz), 5.93 (d, 1H, J
25 = 15.0 Hz), 1H, J= 4.5 Hz), 5.58-5.53

(m 1H), 5.34( a; 9 Hz), 4.85-4.78 (m 1H),
4.41 (d, 1H, J 16 (m. 1H),
OTBS
07 N ©
HN. .~ NS
Cl

To a solution of alkenylstannane 28e (50 mg, 0.067 mmol) and 17a (28
mg, 0.08 mmol) in NMP (1 mL) at 0°C, Copper thiophenecarboxylate
(19.1 mg, 0.10 mmol) was added. The reaction was stirred at 0°C for 45
min and 20 min at room temperature. Then, the crude mixture was
filtered through a plug of neutral alumina, washed with EtOAc/Ether
50:50 and the combined filtrates were washed with HCI 0.5N (3 x 10
mL). The organic solution was dried and evaporated to give the crude
product which was purified by column chromatography (Hexane/EtOAc
5:1 to 1:1) to give triene 29e (33 mg, yield: 50%) as an oil.

IH NMR (CDCl3, 300 MHz) 6: 7.73 (d, 1H, J= 11.4 Hz), 7.70 (dd, 1H, J=
14.1, 11.7 Hz), 6.71 (dd, 1H J = 9.9, 9.7 Hz), 6.30 (d, 1H, J = 9.3 Hz),
6.13 (d, 1H, J= 12.9 Hz), 6.04 (dd, 1H, J=11.7, 11.4 Hz), 5.93 (d, 1H, J
15.0 Hz), 5.63 (br t, 1H, J = 4.5 Hz), 5.58-5.53 (m, 1H), 5.34 (d, 1H, J
9.9 Hz), 4.85-4.78 (m, 1H), 4.41 (d, 1H, J = 9.3), 4.24-4.16 (m, 1H),
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WD 2007/ 144423 PCT/ EP2007/ 055959 80 3.77-3.72 (m
1H), 3.64 (s, 3H), 2.90-2.78 (m 1H), 2.45-2.41 (m

WQ@Ek{)07/144249-2. 12 (m 4H), 2.01 (s, 3H), 1.91 (BCT/BPH0P7/055959

1.16 (d, 3H, J = 6.6 Hz), 1.02 (s, 9H), 0.87 (s, 9H),

0.06 (s, 3H), 0.04 (s, 3H). BT NVR (CDC13, 75 M) 6:
168.5, 166.1, 161.8, 145.4, 140.7, 138.0, 5 135.3,

134.9, 131.1, 125.8, 124.9, 124.0, 122.4, 108.7,
éOJB?%7§1(9nQ 1HK 64 99; BHPD. §o 237786 m3617), B2522.41 {m, 2H),
33.8, 29 26.1, 21’3, 7.3, 16.9, -4.3,
24192, sgzn(m,eéHs, QfO]:dErpﬁlH)d 12911 (s;L@H)), Q.06AEBSHNIO= 6.6 Hz),

st ). 0 s 58D Bend 1 T o AR Befin (0%
o) WRO(S%JD@@PWS Mbﬂzfl%hqmsf la@@/haﬁmlé 144 497148.42138.0,

addéd. The reaction’was stirred at OC for 45
i3h. &ndSZ(B,mlGlaﬂ riéon8; erfePat 1240, THEA 4, t eS8 &t utie8.5, 81.9,

i, Xt ur i ered thr pl ug.o ral
Q1 B SaBSHea ks Gnog oadetnar 5993 Bt fe1. 21.3, 183,
qgr@lfﬁ@fqlgraﬁ@s were washed with HO 0.5N (3 x 10

e organic solution was dried and evaporated to
give the crude 20 product which was purified by colum
hr rratograh He EtOAc 5:1 to 1:1) to give

LI : 50% as an oil. 1H NWR

(CDC13, 300 MHz) 6: 7.62 (d, 1H, J= 10.5 Hz), 7.25
(dd, 1H, J= 12.6, 11.4 Hz), 6.94-6.84 (m 2H), 6.73
(dd, 1H, J= 10.5 .0 Hz), 6.23 (d, 1H, J= 9.3 Hz),
6.17 (d, 1H, J= 4 Hz), 6.06-6.01 (m 1H), 5.66 (d,

25 1H, J = 11.4%Mg 5 6m , 5.@%gd, 1H J
= 9.9 Hz), 4.88-4.80 : A. 34 (d = 0.
Hz), 4.27-4.19 (m 1H), 3.79-372N(m

(m 1H), 2.36-2.30 (m 2H), 2.21-B.
(s, 3H),

To a solution of alkenylstannane 28a (60 mg, 0.083 mmol) and 17b (29
mg, 0.09 mmol) in NMP (0.9 mL) at 0°C, Copper thiophenecarboxylate
(24 mg, 0.12 mmol} was added. The reaction was stirred at 0°C for 45
min and 20 min at room temperature. Then, the crude mixture was
filtered through a plug of neutral alumina, washed with EtOAc/Ether
50:50 and the combined filtrates were washed with HCI 0.5N (3 x 10
mL). The organic solution was dried and evaporated to give the crude
product which was purified by column chromatography (Hexane/EtOAc
5:1 to 1:1) to give amide 29f (27 mg, yield: 50%) as an oil.

IH NMR (CDCl3, 300 MHz) 6: 7.62 (d, 1H, J= 10.5 Hz), 7.25 (dd, 1H, J=
12.6, 11.4 Hz), 6.94-6.84 (m, 2H), 6.73 (dd, 1H, J = 10.5, 9.0 Hz), 6.23
(d, 1H, J= 9.3 Hz), 6.17 (d, 1H, J= 11.4 Hz), 6.06-6.01 (m, 1H), 5.66 (d,
1H, J = 11.4 Hz), 5.60-5.55 (m, 1H), 5.29 (d, 1H, J = 9.9 Hz)}, 4.88-4.80
(m, 1H), 4.34 (d, 1H, J = 9.3 Hz), 4.27-4.19 (m, 1H), 3.79-3.72 (m, 1H),
2.90-2.81 (m, 1H), 2.36-2.30 (m, 2H), 2.21-2.13 (m, 4H), 2.03 (s, 3H),
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WD 2007/ 144423 PCT/ EP2007/ 055959 81 1.85 (s, 3H),
1.17 (d, 3H, J = 6.6 Hz), 1.03 (s, 9H), 0.89 (s, 9H),

wO208/1§«23 3H), 0.06 (s, 3H). Synthesis of conpoOEE2080655959

5 MO O0OOH NO HHNC To a solution of 29a
(275 ng, 0.41 nmol) in THE (8hl) under N2 and at
roomtenperature, TBAF 1IMin THE (0.82 nL, 0.82 mmol)
was 10 added. The reaction was stirred at room

4 RS ad ey 1 o (L8310 S @Bdyz) hep3quene)ed 86 (8, aH), 0.08 (s,
sat ur at ed 'aqueous sofl ution of 'NHACL 'ahd 'extract’ed

R hOM @ .3Hhe conbi ned organi ¢ phases were dried
over Na2SO4, filtered and concentrated. The residue
was purified by flash chromatography (Hexane/ Et OAc
Svhth&sid dlcd@p8iiMg Bhgohol 30a (175 ng; 15 yield: 76
%9 as a white solid. IH NMR (CDC13, 300 MHz) 6: 9.00
(d, 1H, J= 10.2 Hz), 7.25 (dd, 1H, J= 12.0, 11.4 Hz),
6.86 (dd, 1 ¥eOJ _=11.7, 11.4 Hz), 6.72 (dd, 1 H, J =

9.6, 8.7 Hz), 1H J=28.7 H), 6.13 (d, 1
H J = 11.7 H0” “&6%: . H 5.63-5.58
(m 2H), 5.27 (d, 1H,: . . 86-4.X76 (m 20
1H), 4.42 (d, 1H, J= 9.3Hz), % .

3.70-3.69 (m 1H), 3.63 (s, 3H), 3 ,
2.89-2.75 (m 1H), 2.42-2.36 (m 2H), 2. (m
4H), 2.04 (s, 3H), 1.82 (s, 3H), 1.14 (d, 3H "1 = 6.6

Hz), 1.03 (s, 9H). 25 The isonmer (21S)- of Conpound
30a was obtai ned when the synthetic process was
erd sohetdos tair29ad2f7bomg;, 4t didi mrhoRgne RHFO6 Tilg hihdatr N2 and

AT TR R D K-
HEMEH S §thePhaRRidT Was( SHPFERL BY Bb6R €d@perature for 18 hours and
then quenched with a saturated aqueous solution of NH4Cl and
extracted with EtOAc. The combined organic phases were dried over
NaxSO4, filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 30a (175 mg;
yield: 76 %) as a white solid.

IH NMR (CDCl3, 300 MHz) 6: 9.00 (d, 1H, J= 10.2 Hz), 7.25 (dd, 1H, J=
12.0, 11.4 Hz), 6.86 (dd, 1H, J=11.7, 11.4 Hz), 6.72 (dd, 1H, J = 9.6,
8.7 Hz), 6.68 (d, 1H, J= 8.7 Hz), 6.13 (d, 1H, J= 11.7 Hz), 5.68 (d, 1H,
J=11.4 Hz), 5.63-5.58 (m, 2H), 5.27 (d, 1H, J= 10.2 Hz), 4.85-4.76 (m,
1H), 4.42 (d, 1H, J = 9.3Hz), 4.25-4.17 (m, 1H), 3.70-3.69 (m, 1H), 3.63
(s, 3H), 3.48 (br s, 1H), 2.89-2.75 (m, 1H), 2.42-2.36 (m, 2H), 2.22-2.11
(m, 4H), 2.04 (s, 3H), 1.82 (s, 3H), 1.14 (d, 3H, J= 6.6 Hz), 1.03 (s, 9H).

The isomer (21S)- of Compound 30a was obtained when the synthetic
process was performed starting from racemic fragment D. The final
mixture of isomers [(21S)-Compound 30a and (21R)-Compound 30a] was

separated by semipreparative reversed phase HPLC (SymmetryPrep C18
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WD 2007/ 144423 PCT/ EP2007/055959 82 7 m 7.8 x 150
mm gradi ent H20: MeCN from50 to 60% MeCN in 30 mn,

waroodataes i on, flow 2.5 ni/mn, [rt ((21S)-30apCT/EB2047/055959

mn, rt ((21R)- 30a):14.7 mn]) and (21S)- Conpound 30a

was obtained in pure form MODOOOOH 0 N H21

HN 5 CI  1H NWR (CDC13, 300 MHz) 6: 8.62 (d, 1H, J =

10.2 Hz), 7.28-22 (m 1H), 6.93-6.86 (m 1H),

6;_‘% 67 82« (1"30 Hfi)n ,C%aa%er{th eSN flord d?)tvo éodﬂMébN in 30

1H J="11. 8 8 (m

ﬂrﬁnz U*Z)detéct@c&a4ﬂ8w 16 ﬁm/nhhl),, [r8 (@2 S)dSOd)HlSM-Tmn rt ((21R)-
é : 3 3.67 (m . 66

@Qa) éﬂ])7 nQ1 bag q42 rg)TCgpbpo 33% g\giS(ﬂl')tanﬂad 1n pure form:

2.28-2.20 (m 4H), 2.08 (s, 3H) 1.84 (s, 3H), 1.16

(d, 3HJ =6.9 Hz), 1.02 (s, 9H). Synthesis of

compound 30bMeQH MO OH O O O HN N HO To a

solution of 29b ‘ 6 mmol ), in THE (7.5 nl)

under N2 and @ at upe, AF 1My n THE

(1.53 n, 2 mmol) vvas ad 20 Th rgaction was

stirred at roomtenperature fo rs an then

gquenched with a saturated aqueous scH tion

and extracted wth EtOAc. The conbi ned organic phases

were dried over Na2SO4, filtered and concentFht ed.

The residue was purified by flash

'H NMR (CDCls, 300 MHz) §: 8.62 (d, 1H, J = 10.2 Hz), 7.28-22 (m, 1H),
6.93-6.86 (m, 1H), 6.81-6.75 (m, 1H), 6.32 (d, 1H, J = 9.0 Hz), 6.17 (d,
1H, J= 11.7 Hz), 5.68-5.58 (m, 3H), 5.28 (d, 1H, J = 10.2 Hz), 4.93-4.84
(m, 1H), 4.32 (d, 1H, J = 9.3Hz), 4.25-4.17 (m, 1H), 3.78-3.67 (m, 1H),
3.66 (s, 3H), 2.89-2.81 (m, 1H), 2.43-2.38 (m, 2H), 2.28-2.20 (m, 4H),
2.08 (s, 3H), 1.84 (s, 3H), 1.16 (d, 3H J = 6.9 Hz), 1.02 (s, 9H).

Synthesis of compound 30b

OH
H\h\/
N v N\
H o

To a solution of 29b (586 mg, 0.76 mmol) in THF (7.5 mL) under N2 and
at room temperature, TBAF 1M in THF (1.53 mL, 2 mmol} was added.
The reaction was stirred at room temperature for 18 hours and then
quenched with a saturated aqueous solution of NH4Cl and extracted
with EtOAc. The combined organic phases were dried over NasSOa,

filtered and concentrated. The residue was purified by flash
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WD 2007/ 144423 PCT/ EP2007/ 055959 83 chr omat ogr aphy
(Hexane/ Et OAc 3:1 to 1:2) to give al cohol 30b (320 ny,

wQ@rdi4480 %9 as a white solid. 1H NVR ( CDCL3, pGDBPIMbIZY55959

6: 8.95 (d, 1H, J = 10.2 Hz), 7.25 (t, 1H J = 12.0
Hz), 6.85 (t, 1H, J= 11.7 Hz)836.73 (t, 1H J= 9.6
Hz), 6.57 (d, 1H, 5 J = 8.7 Hz), 6.12 (d, 1H, J =
11.4 Hz), 5.67 (d, 1H, J = 11.4 Hz), 5.61 (dd, 1H, J =
. - 1Hk e BofHs 5i
hfmatSkiiphy G185 JAAAL 338k 22ff Biakfholdbb (320 me,
%ic3d: 80, %|Lhls alwhite3solzd., 4.24- 4.16 (m 1H), 3.81-3.71

(NI (B 3009 58 055cbaus v hr2dtg), 73540, 1, -
1 J = I:J- 3

12,0 80, 989t 10 0 NI HATGRP (Bt Y 78Rl 857 (@ 1t

U68.877 Hep.®;12161,. BH, 145. 1] 4Hx%)35.4871d5;1H,134 4;1.4 Hz), 5.61

4.3: 127.7; 126.0;: 12 0 .123.7;,.121. 1; .9;
b, B 55”54, 30 160 63 58 1, B 354, 1H), 5.26 (&
T Sband 307 188 G TG BP0 Y ), 4.24-
dolatmnldf, 2%d-3156D (ny, 118),23.64d,)3Hjy T19¥S-2POB (nl,)1H), 2.86-

0o/ Gt 115, 236 Aoh ) redlp Bcdiect 141igns At o s SH. 1.61

ift7ed a refar h t hen
g{jm g B_.e;mzjagﬁl:@@e,aéy,g Bl 1B hews @rsty).

enched Wt h d aqueous solution of Cl and
RN Ne(CD @1, H7 TtMHEez) sTHOE Gptlioted; dbdady ¢4pkvsé40.3; 137.5;

R od Pl vl R B T ads- et Shlt o ghy 08-45 82.0:

(72"?%;?6@.9‘?5%?- 37161 851: 34 8O 38 ¥e08l503W)5: 36c4( 98 901 3.3.
25 yie %) l'id

d’ 73 % as a wHite $olid.

Svnthesis of compound 30c

OH

Cl

To a solution of 29¢ (150 mg, 0.23 mmol) in THF (4.8 mL) under N2 and
at room temperature, TBAF 1M in THF (0.45 mL, 0.45 mmol) was
added. The reaction was stirred at room temperature for 18 hours and
then quenched with saturated aqueous solution of NH4Cl and extracted
with EtOAc. The combined organic phases were dried over NasSOa,
filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 30¢c (90 mg,
yield: 73 %) as a white solid.

IH NMR (CDCl3, 300 MHz) 6: 9.16 (d, 1H, J= 10.2 Hz), 7.26 (dd, 1H, J=
12.0, 11.1 Hz), 6.87 (dd, 1H, J=11.7, 11.4 Hz), 6.79-6.70 (m, 2H), 6.14
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1H NVR (CDC13, 300 MHz) 6: 9.16 (d, 1H, J= 10.2 Hz),
7.26 (dd, 1H J= 12.0, 11.1 Hz), 6.87 (dd, 1H, J=

WA 1007/144433 4 Hz), 6.79-6.70 (m 2H), 6.14 WO 20BF1/EBD42E5959

PCT/ EP2007/ 055959 84 (d, 1H, J = 11.7 Hz), 5.68 (d,
1H, J = 11.7 Hz), 5.63-5.58 (8% 2H), 5.27 (d, 1H J =
9.6 Hz), 4.85-4.76 (m 1H), 4.35 (dd, 1H J = 8.4, 7.5
Hz), 4.24-4.17 (m 1H), 3.70-3.69 (m 1H), 3.63 (s,
11;3 3 ﬁJW ﬁz 155'%8 &1 SPH 211611('711{%)”)5 63- 6%82@6 2H), 5.27

m
ngrJ:DJ% ‘()di I—Bzm é} 8:564: 96I—(;n)1 1(15{)96# 66 (dﬁil—l 1H = 6 854 7 5 Hz),

_4[4%4-4*1’??4 M\hglc%@ 7@% )1@35%3 @8;%@73@34 521H), 2.80-

457, 50,8, 432058 848 200505 9.8 003 e30 102

360)81. 13VR1,(H9)J rl 6.9549), ® .DEMH] 6,57 .6 6 NieNa] + 1o

PERNY GBlarof SHisha” (Lo 165 bo Joch ) m- AL 0-5, 137.8,

18432 7bh sinder; H2 1@1#3'4 31t23" gonjjﬁgpef@é grejodBAFAMa 800,
in THE ded.

0.03 nL, 0. mrol)” Wwas The readtion
0Asl ,sHd s, &¥ .8t 360@;18355@331 at @26eSf 21 .3,81 IoYrl8.and7.4,hed. 8.
ed with_.s rated equs spl ution of NH4Cl and
gﬁﬁﬁ%iﬁ%?@ﬁ%@ ﬁg% mwﬁgd organi ¢ phases
were dried over Na2SO4, 20 filtered and concentrat ed.

The residue was purified by flash chromatography
Siaxlaess Etf@denmBodntda3AQd 2) to gi ve al cohol 30d (6 ng,

yield: 65% as a white solid. 1H NVMR (CDC13, 300 MHz)
6: 8.54 (d, 1H, J = 9.9 Hz), 7.34-7.23 (m

OH

Iz

To a solution of 29d (11 mg, 0.02 mmol) in THF (0.32 mL) under N2 and
at room temperature, TBAF 1M in THF (0.03 mL, 0.03 mmol} was
added. The reaction was stirred at room temperature for 18 hours and
then quenched with saturated aqueous solution of NH4Cl and extracted
with EtOAc. The combined organic phases were dried over NasSOg,
filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 30d (6 mg,
yield: 65%) as a white solid.

IH NMR (CDCl3, 300 MHz) &: 8.54 (d, 1H, J = 9.9 Hz), 7.34-7.23 (m,
S5H), 7.20 (t, 1H, J= 11.7 Hz), 6.89 (dd, 1H, J=11.7, 11.4 Hz), 6.72 (dd,
1H, J=9.9, 9.3 Hz), 6.27 (d, 1H, J= 8.1 Hz), 6.17 (d, 1H, J= 11.7 Hz),
5.63-5.53 (m, 3H), 5.28 (d, 1H, J = 10.2 Hz), 4.84-4.76 (m, 1H), 4.75-
4.68(m, 1H), 4.25-4.17 (m, 1H), 3.66 (s, 3H), 3.67-3.65 (m, 1H), 3.18
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5H), 7.20 (t, 1H, J= 11.7 Hz), 6.89 (dd, 1H, J= 11.7,
11.4 Hz), 6.72 (dd, 251 H J =9.9, 9.3 H), 6.2 7

W@ ogo7A44423) = 8.1 Hz), 6.17 (d, 1 H J = 11.7 PZIWEP2007/055959
5.63-5.53 (m 3H), 5.28 (d, 1H, J= 10.2 Hz), 4.84-4.76

(m 1H), 4.75- 4.68(m 1H), &/%5-4.17 (m 1H), 3.66

(s, 3H), 3.67-3.65 (m 1H), 3.18 WD 2007/ 144423

PCT/ EP2007/ 055959 85 (dd, 1H, J= 13.8, 6.3 Hz), 3.06

gdﬁi 13y J33183; é 3 ﬁ{z} S0 &cﬁi 8191{2J8=11(3”8 84HHz), 2.89-2.81 (m,
43-238 (m , 2.15-2. H, 2.06 (s, 3H),

1H9221432.06 (m,]_QIHD), 2118419, (rﬁH)3H)1 2166( (¢, 33, 1192-1.87 (m,

160, 5245 3 akabad 1ab £> €8 Uk 5, 1346, 1342

1 NR g:zﬁc@s, ﬁgﬁw?ﬁzﬁ%és 6134606, 1694, 11@,08 4140 8, 138.1,
108.3, 1 7, 55.0, 38.4, .

38643, 3340, 26.452 ,2293%, 129.Q1, 128.3. 1048, ](,EB‘¥4rﬂ leQ?E 2120.4,

oA ep 2 . BT by 7 PR30 ta 5. 0oty S 201 213,

T ({g®.) under N2 and 15 at room tenperature, TBAF
IMi’n THE (0.094 m_, 0.094 mmol) was added. The

MNBACEBpmAmaS9%t2 fMeEH]at roomtenperature for 18 hours
and then quenched with saturated aqueous sol ution of
NHAC1 and extracted wth Et OAc. The conbi ned organic

Bgﬁ%ﬁésiwf%gﬁ# %nav:%e Na2SO4, filtered and

ue was purified by flash 20
chromat ogr aphy (Hexane/EtOAc 3:1 to 1:2) to give
al cohol 30e (14 ng, vyield: 559 as a white foam 1H
NMR ( CDCL13, 56%P 6: 8.97 (d, 1H, J = 10.2 Hz),
7.71 (dd, 1HJ =

OH

To a solution of 29e (32 mg, 0.047 mmol) in THF (1 mL) under N2 and
at room temperature, TBAF 1M in THF (0.094 mL, 0.094 mmol} was
added. The reaction was stirred at room temperature for 18 hours and
then quenched with saturated aqueous solution of NH4Cl and extracted
with EtOAc. The combined organic phases were dried over NasSOa,
filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 30e (14 mg,
yield: 55%) as a white foam.

IH NMR (CDCl3, 500 MHz) 6: 8.97 (d, 1H, J= 10.2 Hz), 7.71 (dd, 1H J =
14.7, 11.7 Hz), 6.74 (dd, 1H J = 9.3, 9.9 Hz), 6.57 (d, 1H, J = 9.0 Hz),
6.15(d, 1H, J=11.7 Hz), 6.03 (dd, 1H, J=11.7, 11.4 Hz), 5.95 (d, 1H, J
= 14.7 Hz), 5.65-5.58 (m, 2H), 5.35 (d, 1H, J = 9.9 Hz), 4.87-4.78 (m,
1H), 4.42 (d, 1H, J = 9.3), 4.25-4.18 (m, 1H), 3.72-3.68 (m, 1H), 3.65 (s,
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W@ odab7/1444b8 J = 11.7, 11.4 Hz), 5.9

14.7, 11.7 Hz), 6.74 (dd, 1HJ

= 9.3, 9.9 Hz), 6.57
(d, 1H, J = 9.0 Hz), 6.15 (d, 1 H, J = 11.7
5

J 1.7 Hz), 6.03

(d, 1 H, J CBER2007/055959

14.7 Hz), 5.65-5.58 (m 2H), 5.35 (d, 1H, 9.9 Hz),

4.87-4.78 (m 1H), 4.42 (d, 8H, J= 9.3), 4.25-4.18

(m 1H), 3.72-3.68 (m 1H), 3.65 (s, WD 2007/ 144423

PCT/ EP2007/ 055959 86 3H), 3.25 (br s, 1H), 2.87-2.79

SH) é@s (@r é‘51121%4@ 7. %‘im 21}%)3224%22 4o (mabihy), é 2%42 12 (m,
d,” 3H, = 6.6 Hz)

GH) 9H)4 (&%NMRSQQ@CJSB{) ISIEM(&)SH J1=68> 6H216BOB (s 9H)

H55 N8R (33CH, 78197 455668 1688, 1ok OH, gD 5, 1499, 1982

Zé574 63437, 5@270 %@5568 3@25 6.3623.9, 342@ % 3%0@ 6 2@08 4, 81.9,
21. 3, (ES) m~Z

5857 26[11\.&Nép+7 Syrﬁ h@él&, 66 &oﬁﬁcﬁmasgﬂmﬂi@ CQ@D 2H3, 17.0,
N 07r HHN C To a solution of 29f (28 ng, 0.04 mol)
LR-TFHE (1 nmL) under N2 and at roomtenperature, TBAF

BSR4 9693 Ma+H: 09 5mfV+gp added. 15 The
reaétloﬁg/was St [Megﬂat roorr!terrp rature for 18 hours
and then quenched with saturated aqueous sol ution of

HACl and extracte ith EtOAc. The conbi ned organic
A8 BRE A Naoson Tiltered and
concentrated. The residue was purified by flash
chromat ogr aphy (Hexane/EtOAc 3:1 to 1:2) to give
al cohol 30f (17 YyYyi el d 75 % as a 20 white solid.
1H NVR (CDC13, 0 ; 05( H J = 10.2 Hz),
7.35 (m 2H), 9.0Y (du, 17, 11. ¥ 1), 6.73
(dd, 1 H J =9.6, 8.7 Hz), OH = 8.7
Hz), 6.05(m 3H), 563558(mlﬂ 5.80 (d, 1H, J =
10. 2 Hz), Hh Z N

N

Cl

To a solution of 29f (28 mg, 0.04 mmol) in THF (1 mL) under N2 and at
room temperature, TBAF 1M in THF (0.09 mL, 0.09 mmol) was added.
The reaction was stirred at room temperature for 18 hours and then
quenched with saturated aqueous solution of NH4Cl and extracted with
EtOAc. The combined organic phases were dried over NasSOs, filtered
and concentrated. The residue was purified by flash chromatography
(Hexane/EtOAc 3:1 to 1:2) to give alcohol 30f (17 mg; yield: 75 %) as a
white solid.

H NMR (CDCls, 300 MHz) &: 9.05 (d, 1H, J= 10.2 Hz), 7.35 (m, 2H), 7.0
(dd, 1H, J=11.7, 11.4 Hz), 6.73 (dd, 1H, J= 9.6, 8.7 Hz), 6.56 (d, 1H, J
= 8.7 Hz), 6.05 (m, 3H), 5.63-5.58 (m, 2H), 5.30 (d, 1H, J = 10.2 Hz),
4.78 (m, 1H), 4.50 (d, 1H, J = 9.3Hz), 3.68 (m, 1H), 3.48 (br s, 1H), 2.45
(m, 1H), 2.42-2.36 (m, 2H), 2.22-2.11 (m, 4H), 2.04 (s, 3H), 1.82 (s, 3H),
1.14 (d, 3H J= 6.6 Hz), 1.03 (s, 9H).

Svnthesis of compound 1
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4.78 (m 1 H, 4.50 (d, 1 H J =9.3Hz), 3.68 (m 1
H, 3.48 (br s, 1 H, 2.45 25 (m 1H), 2.42-2.36 (m

WQ@k)o7124422-2. 11 (m 4H), 2.04 (s, 3H), 1.82 (sSpPCBEP2007/055959

1.14 (d, 3HJ = 6.6 Hz), 1.03 (s, 9H). Synthesis of
conpound 1 WD 2007/ 144423 PCB'EP2007/ 055959 87 MO O
OOOCONH2 NOHHNC To a solution of 30a (300 ng,
0.53 nmmmol) in Dichloronmethane (7.5 nmL) 5 at 0C,
trichl oroacetyl isocyanate (TCAI) (76 |, 0.64 nmol)
was added. Tfjgeoreaction was stirred at OC for 30 mn
and then neutraly?alym ni um oxi de was added. The
m xture was st(gl ?ﬁ m¢ t hen soaked
into a pad of alu nlum he Ppr oduct Avashed
out wusing a m xture of : iltrate
was evaporated in 10 vacuo to gi v c ud Pr oduct
whi ch was purified by colum chronat ogr aphy
(Hexane/ EtOAc 2:1 to 1:2). Compound 1 (0.26 g¢i vyield:
81% was obtained as a white solid and exhi bited
physi cal and spectroscopic characteristics (1H 13C

t r
T4 204G SR0UR 00 SRR F IR PRI BRI (7,5 mL)
at they tﬁﬁhld“r@aeetymsonﬁﬂm&s(T@A}) (f76I ‘,LDV® 6 hhﬁos)awas added
Erocedure starting fromthe mxture i sonmers

RE TERLEPICYRScUHded ot Qr%l fqﬂi A9 n%@@?%ttl;@a reffut(rzhs}ummlum
O S e g LT

toakeddnto 4 Q04 WQdumﬁnﬁ@n rb)ﬁde U\I‘h@epe@duen wdd @ashed out

2.5 nm/mn, [rt f(&)218) 1): 2
using a mixture of DCM/ MeOH 50 1. The ﬁltrate was evaporated in

vacuo to give the crude product which was purified by column
chromatography (Hexane/EtOAc 2:1 to 1:2). Compound 1 (0.26 g,
yield: 81%) was obtained as a white solid and exhibited physical and
spectroscopic characteristics (1H, 13C RMN and MS) equivalent to those

reported in Example 2.

The isomer (21S)- of Compound 1 was obtained by either of these two
methods:

A.- following the same procedure starting from the mixture of isomers
(21R)- and (218S)-Compound 30a and final separation of (218)-
Compound 1 by semipreparative reversed phase HPLC (SymmetryPrep
C18 7 um, 7.8 x 150 mm, gradient HoO:MeOH from 50 to 100% MeOH
in 30 min, UV detection, flow 2.5 mL/min, [rt ((215)-1): 19.2 min, rt
((21R)-1): 19.8 min]).

B.- following the same procedure as disclose for compound 1, but

starting from pure (21S)-Compound 30a.
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((21R)-1): 19.8 mn]). B.- follow ng the sane
procedure as disclose for conpound 1, but 25 starting

wo canmiipuee (21S) - Conpound 30a. WO 2007/ 144423 PCT/EP2007/055959

PCT/ EP2007/ 055959 88 MO O O O OCONHZ N O H 21 HN
Cl (21 S)-Conpound 1 1H NMR (&DC13, 500 MHz) 6: 8.69

(d, 1H, J= 10.5 Hz), 7.30 (t, 1H, J= 11.5 Hz), 6.90

(t, 1 H J =11.5 Hz), 6.86-6.82 (m 1 H), 6.34 (d, 1
9.0 Hz), 6.17 (d, 1H, J = 11.5 Hz), 5.66 (d,
5.64-5.62 (m 1H), 5.59-5.56 (m

1H), = 9.5 , 4. 77 (m 1H),
4.50-4. 4 1 %0%5‘25 Hz), 4.25-4.20
(m 1H), 3.66 (s, m 1H) 2.44-2.31
(m 5H), 2.24-2.17 (m 2. 962% 1.84 (s,
3H), 1.16 (d, 3HJ:65H2)104 ,9H) 10

148. 3, 145. 2, 140 2, 137.4, 134.1, 134.0, 13
124.7, 124.2, 122.4, 120.7, 108.1, 104.7, 81.8, 75.0,

S8 §wiebelsle il Rob 3107808 B . -

PEEANIFZZ) N6D9 O He HNHT Q7 & FP'SUHIZP,%Q% %092 ((ﬁﬁ Mg), 6.3/, 1H, J =
é‘}ﬂ i n Di chl or onet hane é{l at 0oC,
PrG dta) oPobtddy 1 H,sdcydha )15 %6 (d. MB ol ] 5véEz), 5.64-5.62

rﬂeﬁ‘iﬁeg‘ggré.gﬁﬁ{ﬂ%gﬁgﬁf%ﬁé'(éﬂ §; a7 06 91,y 39 1.9 299, 11),
4.50-4.45 (m, 1H), 4.42 (d, 1H, J = 9.5 Hz), 4.25-4.20 (m, 1H), 3.66 (s,
3H), 2.89-2.81 (m, 1H), 2.44-2.31 (m, 5H), 2.24-2.17 (m, 1H), 2.06 (s,
3H), 1.84 (s, 3H), 1.16 (d, 3H, J= 6.5 Hz), 1.04 (s, 9H).

13C-RMN (125 MHz, CDCls) §: 168.4, 166.1, 157.2, 148.3, 145.2, 140.2,
137.4, 134.1, 134.0, 132.0, 124.7, 124.2, 122.4, 120.7, 108.1, 104.7,
81.8, 75.0, 60.8, 55.4, 37.2, 34.8, 32.5, 30.3, 26.7, 26.2, 21.0, 17.1,
16.6.

13CGRWN (125 Mz, CDC13) 6: 168.4, 186.1, (Qi%&%ompoundl

Svynthesis of compound 4

To a solution of 30b (56 mg, 0.105 mmol) in Dichloromethane (1 mL) at
0°C, trichloroacetyl isocyanate (15 pL, 0.126 mmol} was added. The
reaction was stirred at 0°C for 30 min and then neutral aluminium
oxide was added. The mixture was stirred for 5-30 min and then was
soaked into a pad of aluminium oxide. The product was washed out

using a mixture of DCM/MeOH 50:1. The filtrate was evaporated in
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oxi de was added. The m xture was stirred for 5-30 mn
and then was soaked into a pad of al um ni um oxi de.

wab@7psadiict was washed out using a m xture OPCT/EP2007/055959

DCM MeOH 50: 1. The filtrate was evaporated in WO

2007/ 144423 PCT/ EP2007/ 05595®9 89 vacuo to give the

crude product which was purified by col um

chr omat ogr aphy (Hexane/ EtOAc 3:1 to 1:2). Conpound 4

(adu8 B9, givd ahd 39 ‘Q@x%d%a'\ﬂﬁ@ha%@s WBLtBiddOd column
and exhlblted phy S|cal spectroscopi c
chammalt@gnaqihm$H¢X&heﬂE&)Rﬁil\Bahdol\/$)2)ec@on‘qudt6 (57.6 mg,

BEIRE00%) 525 eREEIca: R FIHE pam 6or, SxLRFGH gl and

§@:5ct(r$§§o Ckgar%l;té"i"f?ﬂlés i Duggh 'RNIN”E&&"’MS) %ﬁ%l'ﬂnileﬁk to those
) was

tric oroacety |socyanate (27 1,
aciolmded ThéExamadd Bon was stirred at OC for 30 min and
then neutral alum nium oxi de was added. The m xture
was stirred for 5-30 mn and then was 15 soaked into a

gggtgésigldf@d?ﬁﬂmlﬁaige. The product was washed out
USing a MmXxXture o MeOH 50: 1. The filtrate was
evaporated in vacuo to give the crude product which
was purified by colum chromat ography (Hexane/Et QAc
3:1to 1:2).M d5 (71 ng, vyield: 57% was
obt ai ned as a d exhi ki ted physical and 20
spect roscopi ¢ @hafactx [ (PH, Y3C RVIYGONHVE)

equi val ent to those ' be 3_The fina
m xture of isomers (15 ng) was separ ted by
sem preparative HN

NS

Cl

To a solution of 30c¢ (115 mg, 0.21 mmol) in Dichloromethane (2 mL) at
0°C, trichloroacetyl isocyanate (27 ul, 0.23 mmol} was added. The
reaction was stirred at 0°C for 30 min and then neutral aluminium
oxide was added. The mixture was stirred for 5-30 min and then was
soaked into a pad of aluminium oxide. The product was washed out
using a mixture of DCM/MeOH 50:1. The filtrate was evaporated in
vacuo to give the crude product which was purified by column
chromatography (Hexane/EtOAc 3:1 to 1:2). Compound 5 (71 mg,
yield: 57%) was obtained as a white foam and exhibited physical and
spectroscopic characteristics (1H, 13C RMN and MS) equivalent to those

reported in Example 3.

The final mixture of isomers (15 mg) was separated by semipreparative
reversed phase HPLC (SymmetryPrep C18 7 um, 7.8 x 150 mm, gradient
H>O:MeOH from 50 to 70% MeOH in 75 min, UV detection, flow 2.5
mL/min, [rt ((15R)-7): 18.15 min, rt ((155)-7]): 19.62 min) and it was
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25 reversed phase HPLC (SymmetryPrep C18 7 m 7.8 X
150 mm gradient H20: MeOH from50 to 70% MeCH in 75

woey/1iM2slet ection, flow 2.5 nb/mn, [rt ((15RFEP2007/055959

18.15 min, rt ((155)-7]): 19.62 min) and it was WO

2007/ 144423 PCT/ EP2007/ 0559590 90 obtai ned 3.1 ng of

pure (15R)-Conpound 7 and 2.9 ng of pure (15S)-

Compound 7: The isonmer (21 S)- of Conpound 5 was

bBRliakads whalk éf eQusR).ed uﬁdS'P'HrR{ epgraLidfeure (158)-
reversed phase H C (‘Symret ryPr C8, gradient
SompbaMd 7om 45 to 50% MeCN i n 30 mn, UV detection,

flow 4.7 nm/mn, [rt ((21S)-5):21.6 rrin, rt

((21R)-5): 23.6 mn). Starting froma sanple (50 ng)
PhEGRONRS (@A)RI07 CemPYdhd @%{ssrsoﬁttearwh@ﬁ SREYE purified by

mentl oned separation it was obtained 39 ng of pure

ehRprepmrpoired réverkedanthaksel HﬁL@f (Purmeme2yBrefodHumtadient

?%%hﬁe&?“ﬁﬁ“ b5 o bRt & omie 6 Racotiop flow 4.7

ilnL"}‘m‘}n H%Q&ézblzﬁhﬂ @%ng_rgdlf?t &%?R) &)= 2§1é6 néiinﬂ gééiluﬂ}g_' from a

slamp]le 0 rﬂg)BW-Hn):h 8222 contaidlifig 150‘[68 1:$(ntneft$-1 after the above

H J =09, ,
eggﬂ:lctrﬁ%d fepﬁaratiogzt 'S qb@ngg Elplnegnof qujs’@i_lglzsé?%pfund 5

2.49-2.38 (m 3H),

591%562 3 6181”11%4221@)24- 1‘%‘4‘?')% oH), 2.05 (s, 3H).
1.82 (s, 1.15 (d, 3H J=6.6 Hz), 0.99 (d, 20 3H,
J= Iﬁ—ﬂ’& Hz) 0.96 (d, 3H, J=6.9 Hz). M5 (ES) mz 592.3

thesis of conpound 31 OCONH;
21

N
H = X
O

Cl (218)-Compound 5

1H NMR (CDCls, 500 MHz) &: 8.74 (d, 1H, J= 10.5 Hz), 7.29 (dd, 1H, J=
11.7, 11.4 Hz), 6.94 (dd, 1H, J= 11.7, 11.4 Hz), 6.84 (dd, 1H, J = 10.5,
9.3 Hz), 6.22 (m, 2H), 5.68 (d, 1H, J = 11.5 Hz), 5.63 (m, 2H), 5.42 (d,
1H, J = 9.3 Hz), 4.81 (m, 1H), 4.52 (m, 1H), 4.41 (m, 1H), 4.23 (m,1H),
3.66 (s, 3H), 2.91 (m, 1H), 2.49-2.38 (m, 3H), 2.35-2.31(m, 2H), 2.24-
2.17 (m, 2H), 2.05 (s, 3H), 1.82 (s, 3H), 1.15 (d, 3H J = 6.6 Hz), 0.99 (d,
3H, J = 6.9 Hz) 0.96 (d, 3H, J = 6.9 Hz).

MS (ES) m/z 592.3 [M+H]*

Synthesis of compound 31
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WD 2007/ 144423 PCT/ EP2007/ 055959 91 MO O O O Ph
OCONHZ NO J~y HHN-,f, C To a solution of 30d (5

wWo07044Q08 Mol ) in D chloronethane (0.7 nL) apCT/B82007/055959

trichl oroacetyl isocyanate (1.1 |, 0.009 nmol) was
added. The 5 reaction was sti9fed at OC for 30 m n and
then neutral alum nium oxide was added. The m xture
was stirred for 5-30 mn and then was soaked into a
pad of al ummpeom gxi de. The product was washed out

usi ng a nixture J6f MeCH 50: 1. The filtrate was
evaporated in thg e pr mhlch
was purified by colum 10 chro
3:1 to 1:2). Conpound 31 (3.5%
obtai ned as a white solid 1H NWVR i
8.43 (d, 1H, J = 10.5 Hz), 7.29-7.19 (
(dd, 1H, J = 11.7, 11.4 Hz), 6.77 (br dd, 1H co =
10.2, 9.6 15 Hz), 6.51 (d, 1H, J 8.1 FE) 6.16 (d,
1H, J = 11.4 Hz), 5.69-5.63 (m ZFD 5.59-5.54 (m

iBDSaAf (?hft%off_bgf 3?’(‘7%5] ﬁn‘% O§ (OE’]@ rﬂioﬂin éﬁfeﬁﬁci c;r'é'elhazrﬁf %37 mL) at

GHE S)XricBld@dacstyl3docyaldafd ((dd, ul1H).0D= rﬂﬁlcﬂ va® ddded. The
3 egoéugg gga%' :._,%,tlr%ps_i ég (ggl 201‘23’3Q ,ﬂ‘urg |.®8r19d ) (ﬂgutgql_b aluminium

G w2 29800 ( TnetlindrdlvdSsrifida [ 536 Yithnd Then was

364dk&] ihba.d pali451f4alulﬂﬂnﬁm db&'z[eQ Th]aSﬁrddud.B@va&s washed out
133.9, 132.1, 129. 28.8, 127.2, 12

ysmg a fokture 1<est§ %@@@H 89:1, The %ﬂtrsse wa%zp\f@porated in
ggcﬁ - élves?’ch:]s crofde? pl%@lu%t %hith Was: pﬁ@rfded 21§y column

ynt esi s~of compoun
chromatography (Hexane/EtOAC 3:1 to 1:2). Compound 31 (3.5 mg,

yield: 66%) was obtained as a white solid

IH NMR (CDCls, 300 MHz) §: 8.43 (d, 1H, J = 10.5 Hz), 7.29-7.19 (m,
6H,), 6.91 (dd, 1H, J = 11.7, 11.4 Hz), 6.77 (br dd, 1H, J = 10.2, 9.6
Hz), 6.51 (d, 1H, J = 8.1 Hz), 6.16 (d, 1H, J = 11.4 Hz), 5.69-5.63 (m,
2H), 5.59-5.54 (m, 1H), 5.31 (d, 1H, J = 9.3 Hz), 5.12 (br s, 1H,), 4.91-
4.84 (m, 1H), 4.76-4.70 (m, 1H), 4.31-4.13 (m, 2H, CH-5), 3.66 (s, 3H),
3.20 (dd, 1H, J = 13.5, 6.9 Hz), 3.09 (dd, 1H, J = 13.5, 6.6 Hz), 2.89-
2.81 (m, 1H), 2.48-2.35 (m, 2H), 2.28-2.23 (m, 3H), 2.05 (s, 3H), 2.01-
1.90 (m, 1H), 1.81 (s, 3H), 1.15 (d, 3H, J = 6.6 Hz).

13C NMR (CDCls, 75 MHz) §: 168.9, 166.5, 161.9, 157.1, 145.4, 140.6,
137.9, 136.4, 134.4, 133.9, 132.1, 129.7, 128.8, 127.2, 124.6, 124.6,
122.7, 120.7, 108.5, 105.6, 82.1, 74.8, 55.7, 54.6, 38.7, 37.2, 33.1,
30.5, 26.2, 21.2, 17.3, 16.4.

Svynthesis of compound 8




WO 2007/ 144423 PCT/ EP2007/ 055959 92 MO 0 O OCONHZ

ONOHHNC To a solution of 30e (13 ng, 0.023
w4443 Di chl oromet hane (1.7 nL) at 0C PCT/EP2007/055959

trichl oroacetyl isocyanate (3 |, 0.025 nmol) was

added. The 5 reaction was sti92ed at OC for 30 m n and

then neutral alum nium oxide was added. The m xture

was stirred for 5-30 mn and then was soaked into a

pad of al um njad oxi de. The product was washed out

using a mxture MeOH 50: 1. The filtrate was

evaporated in qf gb ive the crude product
whi ch was purified~by col

mm (10 chy omat ogr aphy
(Hexane/ EtOAc 3:1 to 1:2). 8 (140
yield: 1009 was obtained as ajwhife solild an
exhi bited physical and spect@osNopIfc clfaracteristics
(1H, 13C RWN and Ms) equi val ent o 1 ted in
Exanpl e 4. 15 EXAMPLE 9 Schene 6 depicts a synthetic
process for several conpounds of the inventfbn. 20 WO
2007/ 144423 PCT/ EP2007/ 055959 93 Et O, C~~P' O TBSO 0
Meo ~Ove TBSO CO2Et TBSO TBSO 12 32

To a solution of 30e (13 mg, 0.023 mmol) in Dichloromethane (1.7 mL)

(@)

at 0°C, trichloroacetyl isocyanate (3 ul, 0.025 mmol) was added. The
reaction was stirred at 0°C for 30 min and then neutral aluminium
oxide was added. The mixture was stirred for 5-30 min and then was
soaked into a pad of aluminium oxide. The product was washed out
using a mixture of DCM/MeOH 50:1. The filtrate was evaporated in
vacuo to to give the crude product which was purified by column
chromatography (Hexane/EtOAc 3:1 to 1:2). Compound 8 (14.3 mg,
yield: 100%) was obtained as a white solid and exhibited physical and
spectroscopic characteristics (1H, 13C RMN and MS) equivalent to those

reported in Example 4.

EXAMPLE 9

Scheme 6 depicts a synthetic process for several compounds of the

invention.



PPTS HO CO2Et DMP COZEt TBSO DCM TBSO 33 34 O=

P(OEt)z CO M@ MO CO2Me 1) LiOH Diox:H0 MO COZEt
wWaBHO124424CI / MeOH 35 MO O 27a O O OH = HATWCTHERL007/055959

36 OTBS 0 HTBAF MeOXxj OONNHTHE Od 37 CH

MO/ TCAI OHNN OO- ~93-- 1; HOO 38 OCONH2

MeO

/O
EtO,¢7 X"p%

: “OMe
TBSO
TBSO N0 MeO PN o,k
TBSO TBSO
12 32
PPTS PN co et DMP X CO,Et
——- ——
TBSO Do TBSO
33 34
Oj\(OE"z CO,Me
MeO” “COMe 1) LiOH, Diox:H,0
L MY PN Aot D 2
TBSO 2) HCI/MeOH
35
MeO = o
27a
070" XXX VOH
: HATU, HOAL
36
OTBS
MeO yZ o
“ H TBAF
—
0”0 = NN N THF
: H
= (0] Cl
37
OH
MeO.__- . TCA
H
o eSS N/ &
38

OCONH,

=

o O

d N
/
/
/
@)

IZE
ZT
\
Q/

Compound 3

Scheme 6
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OOo, NNHOdO Conpound 3 Schene 6 WO 2007/ 144423
PCT/ EP2007/ 055959 94 Synthesis of internediate 32

waBBO1€@2ZEt TBSO 5 To a solution of triethyl PCI/EP2007/055959

4- phosphonocrotonate (3.7 g, 14.66 mmol) and
18-crown-6 (6.2 g, 23.46 mol94in dry THE (59 nL)
stirred under argon atnosphere at -78C KHVDS (28.1
m, 14.07 mmol) was added dropwi se. After 15 min

al dehyde 12 (2.35 g, 5.86 mvol) was added 10 dr opw se
and stirred for 20 hours at roomtenperature. Then,
Byathesacifiinbermasdiqie®hed wi th saturated NHACL

solution (200 nL), and diluted with Et OAc. The
organi ¢ phase was dried (Na2SO4) and evaporated at

reduced pressure. Purificaty onjby colum
chr onat ogr aphy ()—E@n\e//Eth\%E'\J/J\O/L%‘Ql af f or ded
2.7 g (yield: 93 15 0@ triene 32. "t (300 MHz,

CDC13) 6: 7.31 (dd, 1HBSZ 11.2, 15.3 Hz), 6.53 (d, 1

H J =150 Hz), 6.21 (dd, 1 H J = 11.7, 13.8 Hz),

5.84 (d, 1 H J =151 Hz), 561 (d, 1H J = 9.6 Hz),

Tolx spmti@h)of tBieTRyl drplehphEnéSratonagH(3.7 . 64.¢eGnmmol) and

F eyt p (62,45 %3 4 pymbl g7y 11550 BLbalitiee wadpr argon
¥RbEBAESe Oht | MEgTeRAIDS33 2O CHAEL 14TBPORRI0I0 Ras added
solution of 32 (3.75 g, 7.54 muol) in EtOH (38 nl),
dyopetise. uftpr 15 min aldehyde 12 (2.35 g, 5.86 mmol) was added
dropwise and stirred for 20 hours at room temperature. Then, the
reaction was quenched with saturated NH4Cl solution (200 mlL), and
diluted with EtOAc. The organic phase was dried (Na>xSO4) and
evaporated at reduced pressure. Purification by column
chromatography (Hexane/EtOAc 20:1 to 10:1) afforded 2.7 g (yield: 93
%) of triene 32.

IH-RMN (300 MHz, CDCl3) 3: 7.31 (dd, 1H, J= 11.2, 15.3 Hz), 6.53 (d,
1H, J = 15.0 Hz), 6.21 (dd, 1H, J= 11.7, 13.8 Hz), 5.84 (d, 1H, J = 15.1
Hz), 5.61 (d, 1H, J = 9.6 Hz), 4.17 (m, 2H), 3.72 (m, 1H), 3.63 (m, 2H),
2.61 (m, 1H), 1.78 (s, 3H), 1.67 (m, 2H), 1.26 (m, 3H), 0.94 (d, 3H, J =
6.7 Hz), 0.87 (s, 18H), 0.01 (m, 12H).

Synthesis of intermediate 33

H
© PN co,Et

TBSO

To a solution of 32 (3.75 g, 7.54 mmol) in EtOH (38 mL), pyridinium p-
toluenesulfonate (663 mg, 2.64 mmol) was added. The reaction mixture
was stirred at room temperature for 17 hours. Then the solvent was

removed under reduced pressure and the resulting oil was purified by
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tol uenesul fonate (663 ng, 2.64 mmvl) was added. The
reaction mxture was stirred at roomtenperature for

wdZoohowsss Then the sol vent was renpved under PCREPDOT055959

pressure and the resulting oil was purified by WO

2007/ 144423 PCT/ EP2007/ 05595®5 95 col umm

chromat ography (Hexane/EtOQAc 4:1 to 1: 1) affording
2.11 g (yield: 73% of alcohol 33. 'H RW (300 MHz,

E&Qﬁgl)} ?Pslr%m%étoéfgg)hglITHe%an@ZE%?_AJsiifol H&)) g ﬁ} %&‘fo(rém% 2.11 g

(yjeldll-IS%):oﬂéldbhoﬂi 3%), 5.52 (d, 1 H J = 9 9 Hz)

el gy B g 1T e B o B 0
91987 Cdy 5 3H17) J5 28 R1d2iH, 9§§1(§ 18@ HZ?B%%%% fH) J = 15.3

SyAthesi s of U'nternmedi’ate’ 34
&lzf,0hd2 38 XHSO'?T@ 9 (HZ,’,A4rﬂﬁ)|(Cl, Q\Hs Js% |7r5écﬂz)af3 Tdd¢m, 3H), 2.73

gﬂﬁﬂg 13 W& g@wgg&ﬂﬁtgm&%@ﬁa
gddgds i), 0@%83 tg}@)n 0. agqn{ e@ml on was stirred until

conpl et abdut 1 'hour) and then was quenched
with I\IaHC(IB (saturated solution), extracted with DCM

1é?lslged W t;h bri ne:. gri ed over magnesi um sul phate,
t ded in vacuum The product was

purified by colum chromatography eluting with
Et OAc/ Hexane 20 1:4 to yield about 125 ng (yield: 96%

of al dehyde 34 as a coloufless oil. '"HRW (300 Mz,
CDC13) 6: 9.79 (s, ~cd e 11.1, 15.3
Hz), 6.52 (d, 1H J=41333 Hz), 6. 25 (dd 1H J=11.1,

15.3 Hz), 5.87 (d, fﬁ%J_ 15.3 Hz), 5.48 (d, 1H J=
10.5 Hz). 4.19 (q. 2H, J= 7.2 Hz), 4.03 (m 1H). 2.69

%E]g ajl}_%hp%ig ]}%g)ll H)O §é| %@ﬁ{%giyrﬁg%‘g%@p3%§e;ature in
BOa G £H unﬁw%eﬁhért Aftm S RAUAL DedDdinane (DMP) (288.5
mg, 0.68 mmol) was added in one portion. The reaction was stirred until
completion (TLC, about 1 hour) and then was quenched with NaHCO3
(saturated solution), extracted with DCM, washed with brine, dried over
magnesium sulphate, filtered and concentrated in vacuum. The product
was purified by column chromatography eluting with EtOAc/Hexane
1:4 to yield about 125 mg (yield: 96%) of aldehyde 34 as a colourless oil.
'H-RMN (300 MHz, CDCl3) ¢: 9.79 (s, 1H), 7.31 (dd, 1H, J=11.1, 15.3
Hz), 6.52 (d, 1H, J= 15.3 Hz), 6.25 (dd, 1H, J=11.1, 15.3 Hz), 5.87 (d,
1H, J= 15.3 Hz}, 5.48 (d, 1H, J= 10.5 Hz), 4.19 (q, 2H, J= 7.2 Hz), 4.03
(m, 1H), 2.69 (m, 1H), 2.54 (m, 2H), 1.80 (s, 3H), 1.29 (t, 3H, J = 6.9
Hz), 1.01 (d, 3H, J= 6.9 Hz), 0.88 (s, 9H), 0.06 (m, 6H).

Synthesis of intermediate 35
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WD 2007/ 144423 PCT/ EP2007/ 055959 96 CO2Me MeO CO2Et
TBSO To a solution of phosphonate (170 ng, 0.67 mol)

w@pah748H4e3 own-6 (357 ng, 1.35 nmol) in dry THECT/EB2001)55959

stirred under argon atnosphere at - 5 78C KHVDS (1. 34

m, 0.67 mml) was added drop se. After 15 mn a

sol ution of aldehyde 34 (170 ng, 0.45 nmol) in dry THE
(8.5 nL) was added dropwi se over a period of 30 mn

and stirred at -78C ¢osm&0 n., Then, the reaction

was quenched with saturatedI NBCL solution, warmed to
room t enper at ur e MeRd | uyed™W tH Dichl ePdatet hane. The

10 organi ¢ phase was dmBs@ (Na2SO4) and evaporated at
reduced pressure. Purification by colum

chromat ogr aphy (Hexane/ EtOAc 20:1 to 10:2) afforded

180y S (bl priYn oBlark 71 73ng) 1 iRty s CRELR) 6 (357
6: 7.29 (dd, e Hz), 6.50 (d, 1H,

reg, 31 .85) mngol) 9n (ciy, THH, (1&'):m1.(]) s&rrg@ 1ond4r) ar@matr(ldsphere at —

%g C%ﬂ-ﬂl‘/ﬁl)é (-}1%1 ILEI; 37 ré%‘) agiglegil r(oﬁ)wl_%)ﬁ) A?t§r6]15 min a
6Ohutidd of%l%)@h&ée 3?44) 17@ r&% (omslﬂfl)mol? 1ﬁ7d1§;mr}ﬂi*|)(8 5 mL) was

1.71 (s,
adésd(CkOpQ\H)s¢ DR penrloém)f 30 Sym haél ﬁlmrfedlatte?&é?dfca“t%O min.

1h68a M areastinn onas doiririess Witho suragao it ) sotution,
WaArde 4 OtWaltcﬁfrﬁ Qéi‘fiﬁé‘@atﬁ?e Ao d adidhy toe \A_m:Pft Bi&1¥BSmethane. The

stirred 25 for 4 hours at 60C. The ni xture was
ovgared, ploidsaives direhd (DEMSEW aved levdpairatedHot r¢dusd] préssure.

Bl R e SRS T BRIt B 10:2
28874 d4 4431162824/ 055353 5.

IH-RMN (300 MHz, CDCls) &: 7.29 (dd, 1H, J = 10.8, 15.3 Hz), 6.50 (d,
1H, J = 15.3 Hz), 6.19 (dd, 1H, J= 10.8, 15.0 Hz), 5.83 (d, 1H, J = 15.3
Hz), 5.48 (d, 1H, J = 10.2 Hz), 5.33 (t, 1H, J = 7.2 Hz), 4.17 (m, 2H),
3.71 (s, 3H), 3.61 (m, 1H), 3.58 (s, 3H), 2.73 (m, 1H), 2.57 (m, 2H), 1.71
(s, 3H), 1.25 (m, 3H), 0.97 (d, 3H, J= 6.7 Hz), 0.88 (s, 9H), 0.03 (m, 6H).

Synthesis of intermediate 36

LiOH (15.8 mg, 0.66 mmol) was added to a solution of ester 35 (140 mg,
0.30 mmol} in 20 % water/Dioxane (7 mL) and the mixture was stirred
for 4 hours at 60°C. The mixture was cooled, diluted with DCM and
washed with HCl (0.5N, 10 mL). The aqueous phase was repeatedly

extracted with DCM and the combined organic layers were dried over
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97 Na2SO4, filtered and evaporated to afford the crude
di -acid which was wused in the next step w thout

wo pwovhess2puri fication. Concentrated HO (43 L) P@BEEP2007/055959

added to a solution of crude in MeOH (5.2 nlL) and the
resulting mxture was stirred®dfor 1 hour at room 5
tenperature. Then the sol vent was renoved under
reduced pressure and the resulting oil was purified by

L90), FHHLEBL 294 %@boré@@@e&fﬁs@@hé c‘}'utd% E-90ed Maeh was
i affordlng 72 (yield: 70% of acid 36 as a

usbdunl thesnext] stepHvau(ta‘(l@thﬁﬂzpuﬁﬁcaﬂpn(s 7.40 (dd,
éﬂgg‘éé&%ﬁe%{&gﬁq%Lwafsg%dé_g)to aég%]élttcai oﬁ_ 1(?6_ 1115&%)OH (5.2
Ha)), ah POt rééiﬁltm%z%nftﬁrel'dras] =stifred Ho} 14-}%%11( Mt room
1HY, 3.64 (s, 3H), 2.90 (m 1H), 2.38 (m 2F), 1.84
tempﬁkaturt IBhdrd, th8Hsollen6. @aHzI)emSyed hesder afduced pressure
nd 37 15 MeQ.O OIBS 0 H=HNC . To
8BAucfon Erowliniee 9ta Yay. @qﬁqﬁe% 53 ﬁ%ﬁf?nu 5o digeraphy
&T%(éne/étéAHHM t8 BROALS GIII sa@} d3fq1 Qyikd3: 70%) of
[) 1'n dry DCM was 20 ‘ad under argnatn%%
anidl 8bems naloodessiodt 0 C. DI PEA (26 L 0.14 mml)

i Zado i CBCTeb el T i L0 i s ppmth.s7

¢@l drbaido wep 6 8MNRE- 1HNe £93C4] 98, S“H%t ;%dgv&f 1H J=15.0

sti'rred at rodmte rature for 3h, que
,u5£&(b(inadrl]é)ol,555§o(kiut11}b,nJo=f 1I—ELCElz) go2? ddh,i htp 354 (s, 3H),

S L A A e L o T s 1 P S o 98B S,

concentrated. The residue was purified

Svynthesis of compound 37

/ OTBS

‘ Z

To a solution of amine 27a (37.6 mg, 0.093 mmol) in DCM/DMF (10:1,
1.3 mL}), a solution of acid 36 (30 mg, 0.103 mmol) in dry DCM was
added, under argon atmosphere, and then was cooled at O °C. DIPEA
(26 uL, 0.14 mmol), HOAt (12.7 mg, 0.093 mmol), and HATU (35.4 mg,
0.093 mmol) were added to the solution and after 30 min the cold bath
was removed. The reaction mixture was stirred at room temperature for
3h, quenched with a saturated aqueous solution of NH4Cl, poured into
water and extracted with DCM. The combined organic phases were
dried over Na>SOas, filtered and concentrated. The residue was purified
by flash chromatography (Hexane/EtOAc 2:1 to 1:4) to give amide 37
(34.7 mg, yield: 55%) as an oil.
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by flash chromat ography (Hexane/EtQAc 2:1 to 1:4) to
give amde 37 (34.7 ng, yield: 55% as an oil. WO

wQo0d7/11444323 PCT/ EP2007/ 055959 98 1H NWR ( CDQEGT/EBDD7/055959

MHz) 6: 7.88 (d, 1H J = 10.5 Hz), 7.26 (dd, 1H, J =

14.4, 11.4 Hz), 6.72 (dd, 1H98 = 9.9, 9.6 Hz), 6.50

(d, 1H, J = 15.3 Hz), 6.31-6.22 (m 2H), 5.94 (d, 1H,

J= 14.7 Hz), 5.61-5.54 (m 2H), 5.44 (d, 1 H J =29.9

Hz) NMR ?@D@le’S@@]Mﬂ{zg% 748§id(‘i1—1 éLrJimJSsz 3)26 édd 1H, J =
4. 24- 4. 1H) 1H)

2496- D12 Bﬂz),(wzlfd)d, DPH39L 2 B9, 9[’6 HAHPp,5Q (dﬁ-lEI 16= (hﬁ; 3 Hz),

A& ad ek 2wl o ek ol s bl B8 58 haay s 44 @

3. J5y9t¢m2134cg7 wﬁ@%{‘dlﬁﬁ 4341(?5”&(?019 g‘|= @3 4%4%216 (m,

sol uti on ‘of 37
(lBI)ﬁSrﬁL’J 3u4=héie(m NPHHNG. Eetk (s, r?dd}nz Qﬁp@r%BUlr(m, THAFQCB@ -2n35 (m,

-ng% &8&; 80 ggﬁrpé @Td?e%d 11%5%(%%%'[)61%5%&51’1% J=06.6

fipncheds voi, OB7IAR. BI0BIUSIRY! IJPR, GNHUCL and

ract ed organi ¢ ‘phases
were dri ed over Na2SO4, filtered and concentrat ed.
he resi dt%e was purified by flash chromatography
Oyn :2) to give alcohol 38 (22 ny,
yield: 9699 as a 20 white solid. 1H NMR (CDC13, 500
MHz) 6: 9.06 (d, 1H, J = 9.9 Hz), 7.24 (dd, 1H J =
14.7, 10.5 &) 1H J |6 Hz), 6.74 (dd, 1
: 6. 25

To a solution of 37 (28 mg, 0.04 mmol) in THF (0.6 mL) under N> and at
room temperature, TBAF 1M in THF (83 uL, 0.08 mmol) was added. The
reaction was stirred at room temperature for 18 hours and then
quenched with saturated aqueous solution of NH4Cl and extracted with
EtOAc. The combined organic phases were dried over NaxSOs, filtered
and concentrated. The residue was purified by flash chromatography
(Hexane/EtOAc 3:1 to 1:2) to give alcohol 38 (22 mg, yield: 96%) as a
white solid.

IH NMR (CDCl3, 500 MHz) é: 9.06 (d, 1H, J = 9.9 Hz), 7.24 (dd, 1H, J =
14.7, 10.5 Hz), 6.76 (d, 1H, J = 9.6 Hz), 6.74 (dd, 1H, J = 9.6, 9.6 Hz),
6.50 (d, 1H, J= 15.3 Hz), 6.25 (dd, 1H, J=15.3, 11.1 Hz), 5.99 (d, 1H, J
= 14.7 Hz), 5.65-5.60 (m, 2H), 5.45 (d, 1H, J = 9.9 Hz), 4.87-4.81 (m,
1H), 4.45 (d, 1H, J = 9.3), 4.24-4.16 (m, 1H), 3.74-3.64 (m, 1H), 3.64 (s,
3H), 3.22-3.17 (m, 1H), 2.95-2.2.82 (m, 1H}, 2.40-2.35 (m, 2H), 2.23-
2.16 (m, 4H), 2.05 (s, 3H), 1.81 (s, 3H), 1.13 (d, 3H, J= 6.6 Hz), 1.03 (s,
9H).
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= 14.7 Hz), 5.65-5.60 (m 2H), 5.45 (d, 1H, J = 9.9
Hz), 4.87-4.81 (m 25 1 H), 4.45(d, 1 H J = 9.3),

wd2@1A44426 (m 1 H), 3.74-3.64 (m 1 H), 3.64 ¢cI/EPBb)/Y55959

3.22-3.17 (m 1H), 2.95-2.2.82 (m 1H), 2.40-2.35 (m
2H), 2.23- 2.16 (m 4H), 2.0®Y4s, 3H), 1.81 (s, 3H)
1.13 (d, 3H, J=6.6 Hz), 1.03 (s, 9H). WD 2007/ 144423
PCT/ EP2007/ 055959 99 Synthesis of conmpound 3 MeO 0O
OCONH2 0 O N=HHNC 5 To a solution of conmpound
38 (20 ng, 0.04 nmmol) in D chloromethane (0.35 m) at
Benthesishifaromapetnd 3 socyanate (5.1 L, 0.04 nmol) was
added. The reaction was stirred at 0OC for 30 mn and
then neutral al um nium oxi de was added. The m xture
was stirred g8r 5-30 mn and 10 then was soaked into a
pad of al umni [ The prodact S wasiodth,out
using a m xtur Me : T ol tJate was
evaporated i "f%va&lio Yo gi v& the crlideTpr oducy whi ch
was purified by colum chromatographiy xa
1:1 to 1:3). Conpound 3 (13.6 ny, yield: 639©|mas
obtai ned as a white foam and exhi bited physical" 15 and
spectroscopi c characteristics (1H, 13C RW and M5)

equi val ent to those reported in Exanple 3. EXAVPLE 10
29 sshbaton Qfe?ﬂrﬁPQUQdSSﬁt (28t me, P e s3MPYr ine Bripllpramethane

(0-3ECr e ' AR 16y e 1821 LR Bnoy was

added. The reaction was stirred at 0°C for 30 min and then neutral

aluminium oxide was added. The mixture was stirred for 5-30 min and
then was soaked into a pad of aluminium oxide. The product was
washed out using a mixture of DCM/MeOH 50:1. The filtrate was
evaporated in vacuo to give the crude product which was purified by
column chromatography (Hexane/EtOAc 1:1 to 1:3). Compound 3 (13.6
mg, yield: 63%) was obtained as a white foam and exhibited physical
and spectroscopic characteristics ('H, 13C RMN and MS)} equivalent to

those reported in Example 3.

EXAMPLE 10

Scheme 7 depicts a synthetic process for compound 7.



BocHN BocNH 2 O NH40Q002H O ii) NH3/ MeOH pyr 39 HH
NH2 BUSS CO2H Bu3S In O HZN /A NH2 0 HATU, HOAt H O
WMORMEA44403 DCM DMF 41  MeO CuTC, 17a o O NVP = Ned#RP2007/055959
n-~-~) 0 HO Conpound 7 Schene 7 5 Synthesis of
internmediate 40 H2ZN NH2 0 100To a sol ution of
Boc-tert-LeuCONH2 39 (prepared follow ng the procedure
descri bed in Pozdnev, V. F., Tetrahedron Letters 1995,
36, 7115-7118) (1.9 g, 8.26 Mol )jin MeOH, 66 nL of a
sol ution 1. Mof HA in MeOH added. The
reaction m xt urenwas 28¢5 red for hoNAs dt He'ddsRH
t enper P affd th 0 ﬁon@é’ﬁWat d at reﬂHﬁ H
pressure. 15 Phe sgwli“ Wés then susfended i and
neutralized with WO 2007/ 144423 PCT/ EP2007/ 055959 101
concent rat ed ammoni um hydr oxi de. T8 sol vent was
renoved by rotary

H H
BusS  CO,H BusSp O
u
H N Nz i 2 NN N
@) HATU, HOAt H o)
DIPEA
DCM/DMF
40 41
CuTC,17a
NMP NH,
0
Compound 7
Scheme 7

5 Synthesis of intermediate 40

NH
H,N 2

10 To a solution of Boc-tert-LeuCONH2 39 (prepared following the
procedure described in Pozdnev, V. F., Tetrahedron Letters 1995, 36,
7115-7118) (1.9 g, 8.26 mmol) in MeOH, 66 mL of a solution 1.25 M of
HCI in MeOH was added. The reaction mixture was stirred for 2 hours
at room temperature and then was concentrated at reduced pressure.

15 The solid was then suspended in MeOH and neutralized with
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evaporation and the crude was dissolved in
di chl oronet hane. The solution was dried over Na2SOM4,

wo pdovasads and concentrated to give 730 ng (yi B¢ DEPB8D55959

of the internmediate 40 as a white solid. 5 1H NWR

(CDC13, 300 MHz) 6: 6.65-6.5%0(Qbr s, 1H), 5.65-5.55

(br s, 1H, 3.18 (s, 1H), 1.65-1.55 (br s, 2H), 1.05

(s, 9H). Synthesis of internediate 41 Bu3Sn 0 (Z N (9S)
D5Bcentritéd HonRiolush $9bkRIR, qfh@%l%nﬂ%ésl%)m@ed by rotary
0.77 mmol ) in DCM DV (10:1, 7.7 nlL), a solution of

¢ p@ratiarbuaydl s tlae nghpdopensi diswilded 306 dnghlc@ro%ethane The

oo CheT A0 b B SERTD CoRCAR A Ch 0 give 730
m%?leld'.'@‘go &ééﬁﬁi@ i@rnfdate mg a whle "s"%_ﬁld (323 ny,
0. nmol )

re added to the solution and fter 30
Fﬁ{nNMl%_(@Cdg,baf)B Markz) ree o 0ed6. SEh(SDIr eadt)obh. 6»59& 6bebr s, 1H),

ed at_r te a 2h, quenched w th

&'Q?fuéoﬁmrsﬁl 5’ Llﬂ)&f (s &1’&1 poured into
wat er and extracted with DCM The 20 conbi ned organic
phases were dried over Na2SO4, filtered and
Sentieetisatfedierthediagsiddue was purified by flash
chromat ogr aphy (Hexane/ EtQAc 10:1 to 1:1) to give
amde 41 (228 nyg, yield: 63%9 as a white foam 1H NWR
(CDC13, 300 MHz) 6: 6.99 (d, 1H,)J = 12.3 Hz), 6.77
(d, 1H, J = 25 12.3 Hu)Sn 6. &7 1 H J=29.6 Hz),
6.38 (br s, 1 H, 6.12 (bl NA, 46 (d, 1H, J=
9.9 Hz), 1.48-1.40 (m 6Hp, 1. .19 (m 12H), 1.00
(s, 9H), 0.89-0.83 (m 9H). 13C AWR (CDC13, 75 MHz)
6: 173.4, 166.6, 153.4, 136.6, 60.0, 35.0, 29.6,
27.6, 26.8, 14.0, 11.7. WD 2007/ 144423

PETd EBRGEH @32Ihthe 402(108y M3 79 #Im6YTRAVOM /DMF (10:1, 7.7
mL), a solution of (Z)-3-tributylstannylpropenoic acid (306 mg, 0.85

mmol) in dry DCM was added, under argon atmosphere, and then was
cooled at 0°C. DIPEA (0.27 mL, 1.54 mmol}, HOAt (115.6 mg, 0.85
mmol), and HATU (323 mg, 0.85 mmol) were added to the solution and
after 30 min the cold bath was removed. The reaction mixture was
stirred at room temperature for 2h, quenched with a saturated aqueous
solution of NH4Cl, poured into water and extracted with DCM. The
combined organic phases were dried over NaxSO4, filtered and
concentrated. The residue was purified by flash chromatography
(Hexane/EtOAc 10:1 to 1:1) to give amide 41 (228 mg, yield: 63%) as a
white foam.

IH NMR (CDCls, 300 MHz) &: 6.99 (d, 1H, J= 12.3 Hz), 6.77 (d, 1H, J =
12.3 Hz), 6.47 (d, 1H, J = 9.6 Hz), 6.38 (br s, 1H), 6.12 (br s, 1H), 4.46
(d, 1H, J = 9.9 Hz), 1.48-1.40 (m, 6H), 1.31-1.19 (m, 12H), 1.00 (s, 9H),
0.89-0.83 (m, 9H).

13C NMR (CDCl3, 75 MHz) s: 173.4, 166.6, 153.4, 136.6, 60.0, 35.0,
29.6, 27.6, 26.8, 14.0, 11.7.
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MO OOONNH2 HO 5 To a solution of
al kenyl stannane 41 (227.6 ng, 0.48 mmol) and 17a

W@ 280124425y, 0.58 nmol ) in NMP (5 nlL) at 0C, Cop@EEP2007/055959

t hi ophenecar boxylate (19.1 ng, 0.10 mmmol) was added.
The reaction was stirred at10€ for 45 min and 20 nin
at roomtenperature. Then, 10 the crude m xture was
filtered through a plug of neutral alumna, washed

wi th Et QAc/ Et her 50: 50 and the conbined filtrates were
washed with HO 0.1% The organic solution was dried
Sydtleesipafatosdpotnddi ve t he crude product which was
purified by colum chronat ography

(di chl or onet hane/ MeOH 100: 1 to 10:1) to give 15
Conpound 7 (65. e ield: 34% as a white foam This
synthetic product hiybi t ed physical and

spectroscopi c chaé RWN and MS)
equi valent to thoSe r 2 3. The isoner
(15R)- of Conpound 7 was “obt ai né & emc 20
m xture of the amno acid (Boc-tert-Heu H2) was used
to carry out these reactions. The final m xture of
isonmers (15 ng) was separated by sem preparative

lliFﬁlver ggﬁtagﬁ@@wd%%la ”%fi O@%%W@Ln Q. erB%i(rﬁpf?Sgnd 17a
S| T, 20,58 tifgh, T S (R 1 18.GS, Covper

n -71): 19.62 25 mn S obtalned
ﬂﬁlbpm@rxﬂ:tapbm)eyl(aﬂé R19Conmpgurid10 andol. rasngddedplllee reaction

5S WD 2007/ 144423 PCT/ EP2007/ 055959
‘(11/ g%érég Qb ,\ﬁqg 45 m?n and é%) min at room temperature. Then,
the crude mixture was filtered through a plug of neutral alumina,

washed with EtOAc/Ether 50:50 and the combined filtrates were

washed with HCI1 0.1%. The organic solution was dried and evaporated
to give the crude product which was purified by column
chromatography (dichloromethane/MeOH 100:1 to 10:1) to give
Compound 7 (65.7 mg, yield: 34%) as a white foam. This synthetic
product exhibited physical and spectroscopic characteristics (!H, 13C

RMN and MS) equivalent to those reported in Example 3.

The isomer (15R)- of Compound 7 was obtained when a racemic
mixture of the amino acid (Boc-tert-LeuCONHj) was used to carry out
these reactions. The final mixture of isomers (15 mg) was separated by
semipreparative reversed phase HPLC (SymmetryPrep C18 7 um, 7.8 x
150 mm, gradient HoO:MeOH from 50 to 70% MeOH in 75 min, UV
detection, flow 2.5 mL/min, [rt ((15R)-7): 18.15 min, rt ((155)-7]): 19.62
min) and it was obtained 3.1 mg of pure (15R)-Compound 7 and 2.9
mg of pure (158)-Compound 7:
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H 15 0 (15R)- Conpound 7 1H NVR (MeOD, 500 MHz) 6: 7.23
(dd, 1H, J = 12.5, 11.5 Hz), 6.94 (dd, 1H J = 12.5,

wa 1005123 6.18 (d, 1H, J = 12.0 Hz), 5.91-5. 88CT1/RP2007/055959

1H), 5 5.86 (t, 1H J = 4.5 Hz), 5.34 (d, 1H J =

10.0 Hz), 4.33-4.28 (m 1H), 18364 (s, 3H), 2.92-2.88

(m 1H),2.47-2.44 (m 2H), 1.85 (s, 3H), 1.17 (d, 3H,

J= 6.6 Hz), 1.02 (s, 9H). 13C NVR (MeQD, 125 M) 6:

175.3, 3@P 6,.164.0, 146.0, 140.8, 138.2, 135.4,

135. 4, 125.% 1p1.9, 111.1, 83.5, 61.8, 55.9, 38.4,
e

35.0, 27. 7.3, 16\|/& EXAMPLE 11 Schene 8
depi cts the r optaicni ng conpounds 42 and
43. WD 2007/ 144423 PCT/ ‘N 104 MeO OCONHPh
o0n~~) 0OH NNHOC 42 PYNCO H 00,0
HNNHO C 30a DVP,DCM MO n 0 1 gRP Compound’s

IH NMR (MeOD, 500 MHz) &: 7.23 (dd, 1H, J = 12.5, 11.5 Hz), 6.94 (dd,
1H, J = 12.5, 11.5 Hz), 6.18 (d, 1H, J = 12.0 Hz), 5.91-5.88 (m, 1H),
5.86 (t, 1H, J = 4.5 Hz), 5.34 (d, 1H, J = 10.0 Hz), 4.33-4.28 (m, 1H),
3.64 (s, 3H), 2.92-2.88 (m, 1H),2.47-2.44 (m, 2H), 1.85 (s, 3H), 1.17 (d,
3H, J= 6.6 Hz ), 1.02 (s, 9H).

13C NMR (MeOD, 125 MHz) §: 175.3, 168.6, 164.0, 146.0, 140.8, 138.2,
135.4, 135.4, 125.5, 121.9, 111.1, 83.5, 61.8, 55.9, 38.4, 35.0, 27.2,
27.1, 17.3, 16.8.

EXAMPLE 11

Scheme 8 depicts the processes for obtaining compounds 42 and 43.



|~-~) OH NNHOOC A 43 Schene 8 Synthesis of
conpound 42 5 MO OO0 OCCONHPh N O HHN O WO
wWQO0@7n444323 PCT/ EP2007/ 055959 105 To a sol ut PONVER1007/055959
al cohol 30a (5 ng, 8.8 nol) in pyridine (0.45 nL),
phenyli socianate (29 nL, 0.2T70dmol) was added. The
reaction was stirred at roomtenperature for 20 hours
and then quenched with saturated agueous sol ution of
NH4ACl and qmijac ed with EtOAc. The 5 conblned organlc
phases were dri[éd ver Na2SO4, filtered a CONHPh
concentr at ed.

chr omat ogr aphy Hexane Et O: tqll ) tjo give
conmpound 42 (2.7 ng, yield: id. 1H
NVR (CDC13, 300 MHz) 6: 8.81-8. TV ( -7.43

(m 2H), 7.34- 10 7.23 (m3H), 7.11-7.06 (n1 ZFD
6.88-6.77 (m 2H), 6.39 (d, Q}L J =9.9 Hz), 6.10 (d,
1H, J = 11.7 Hz), 5.67-5.57 (m 3H), 5.27 (d, 1H, J =
9.9 Hz), 4.85-4.78 (m 1H), 44.62-4.56 (m 1H), 4.54
(d, 1H, J = 9.3 Hz), 4.25-4|1HnNds 1H), 3.66 (s, 3H)
2.87-2.80 (m 1H), 2.41-2.38|(m 5H), 2.21-2.13 (m
1H), 2.08 (s, 3H), 1.82 (s, 3H, 1.16 (d, 3HJ = 6.6
Hz), 15 1. H). Synthesis of conpouygd 43

30a

DMP, DCM

o
§

N / NS

Ho o Cl

43
Scheme 8

Svnthesis of compound 42

OCONHPh

NS

Cl
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MO OONO nl~~) 0O HHN 20 C Al cohol 30a (5
ng, 8.88 nol) was stirred at roomtenperature in DCM

W@ 0001/114»3 under an inert atnosphere and peri odP@BEER2007/055959

(7.5 ng, 0.018 nmol) was added in one portion. The
reaction was stirred until 25%506onpl etion (TLC, about 1
hours) and then was quenched with NaHCO3 (saturated
solution), extracted with DCM washed with brine,

@61 §4Q¥Son FRHIEShHMIVY Rbal&fg,, 818l Leid iﬁn?}_{ridine (0.45 mL),
concentrated 1 n vacuum The product WO 2007/144423
PEENFR200AN5692Y b Was ponidl) edahyaddddinfThe reaction was

chr onpat ogr aphy el uti ng w th c/ Hexane 1 toyield .
SO ST PEIREaGe%) 67 QU oRera s Dbl G with
Qhturalél %é&%]s%luﬁgg M 1O B 34 (trddiedIwith £tOAc. The
Hz), 7.31-7.23 (m 1H), 6.91 (dd, 1 H J = 11.7, 11.4
ekinbifed4 drgdnid Hhales wé&e 8diledliz)qved. Tba {304, Hilteted and

J =8.7 H), 618 (d,, 1H J = 11. 4 , 9. 78-5.73
i%l,ce%t.réée%-d,ﬁm rés@ufl.‘ﬁawp}lrsieﬁ.z %.Yes?la@ﬁﬁ dgomalography

< Dy, +419%- ; o
ool 0, A4 ch198, 6 Bl il et ol el o
4bla Whitel®ol8d. 7.2 Hz), 2.89-2.75 (m 1 H), 2.44-2.38

2 2. 04 \ .84 3H)., 1.1 L 3H J =
SR (cBcs 400 MY 545 xRV 1 ZHIBTCRGGIE IPere), 7.34-
TEGT| T ' f -
R B
Habi 6i11¢ (df oHJeVay 1017 &lz)e 6748017 @al BH) ®M27A)(dor1H, J = 9.9
i%totoxi C %abi ity to kill tunmor _cell s%4activit

of
b deimitedBplmng Heot G240 (0 A 454 (d, 1H,"J = 9.3 Ha),
4.25-4.17 (m, 1H), 3.66 (s, 3H), 2.87-2.80 (m, 1H), 2.41-2.38 (m, 5H),

2.21-2.13 (m, 1H), 2.08 (s, 3H), 1.82 (s, 3H), 1.16 (d, 3H J = 6.6 Hz),
1.07 (s, 9H).

Svynthesis of compound 43

NS

Alcohol 30a (5 mg, 8.88 umol) was stirred at room temperature in DCM
(0.1 mL) under an inert atmosphere and periodinane (7.5 mg, 0.018
mmol) was added in one portion. The reaction was stirred until
completion (TLC, about 1 hours) and then was quenched with NaHCO3
(saturated solution), extracted with DCM, washed with brine, dried over

magnesium sulphate, filtered and concentrated in vacuum. The product
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20 Nane N ATCC Species Tissue Characteristics A549
CCL- 185 human lung |ung carcinoma (NSCLC) HT29 HTB- 38

wovan44ed on col orectal adenocarci nona NMDA- VBP¢I/BPRG7/055959

human breast breast adenocarci noma 231 EVALUATI ON OF
CYTOTOXI C ACTIVITY USING THEIBBR COLORI METRI C ASSAY A
colorinmetric type of assay, using sulforhodam ne B

(SRB) reaction has been adapted for a quantitative

ABARS BLe TRy C%ﬁhllnrgrc@l%ﬁlé%g Vélﬁt?iﬂ Lith EtOAC/ Hexane
(foll'om ng the techni que desc an P et al

J:1 Matyield atancted.d g (y1€.1919®0%}20f k&ﬁ)hel&?BZa)s awplourless oil.

SR (Q801 TR 208 ey el ol bl Sy ot b 200, 110,

6F 1g4 oLty @J‘f 6\11 7Nat1h@0k51z)' . Sﬁl(hdscmfng% 919887 Hz), 6.26 (d,
11(4), 201-°20 Mbsmann et al, ‘JoUr nal
L byuhal 8gr cHizt), 6I\/h8r(dds],H 1983 1165(le)2)5 785557&31)[1 ), 5.68 (d,

gipff ?Iehtlufg'gé gg‘ $T??r}aﬂnc j’be(rjg/%geéyg%f{'ﬁg] 4 98it-86 (m,

Pl? A{ gandlype &4 1 eq S0l epl( hP”lﬁET§®6 ﬁ?ﬁiﬁﬁ 18 (dd,
e mai ntal néd in Dul bécco’s Mdifi’ed Eagle
401, (DVBEN). 3s Upp IHeayp At & 20v B Hnd, OPHF 2. dK-BBAE (e, 3&huth 04 (s, 3H),

U (TRt breeh B 769 T 6005 T Bk hum ity
For the experinments, cells were harvested from

subconfluent cultures using trypsinization and
resuspended in fresh nedi um before countlng and

Ac'lqvj}[w@HOWEd to attach to the pl ate surface for 18
hours in drug free medium One control (untreated)
pl ate of each cell

The aim of this assay is to evaluate the in vitro cytostatic (ability
to delay or arrest tumor cell growth) or cytotoxic (ability to kill tumor

cells) activity of the samples being tested.

CELL LINES

Name N° ATCC | Species| Tissue Characteristics

A549 CCL-185 | human lung lung carcinoma (NSCLC)

HT29 HTB-38 | human colon colorectal adenocarcinoma
MDA-MB-
231 HTB-26 | human breast breast adenocarcinoma

EVALUATION OF CYTOTOXIC ACTIVITY USING THE SBR COLORIMETRIC ASSAY

A colorimetric type of assay, using sulforhodamine B (SRB) reaction
has been adapted for a quantitative measurement of cell growth and
viability (following the technique described by Skehan P et al. J. Natl.
Cancer Inst. 1990, 82, 1107-1112).
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line was fixed (as described below) and used for tine
zero reference 20 value. Afterwards, test sanples were

waodaed44403 t he cultures in ten serial di | uti onBCT/EP2007/055959

aliquots of 50 L, ranging from 10 to 0.00262 g/ ni.

After 48 hours exposure, thé&Odntitunor effect was
estimated by the SRB nethod: Briefly, cells were

washed twice with PBS, fixed for 15 min in 1%

gl ut ar al dehyde solution, rinsed twice in PBS, and

stained in 0.4% 25 SRB solution for 30 mn at room

t enpeThisufermCelf| ssywr erhhkysr iSRS dtasdyet Ho-walkscell culture

BHEFPP B Gt Tt Sl oA LGt bl Ghe201-205;

R/P)%%Qﬁﬁccec A8 dfN IAMBHLRIFAI Methods, 1983, 65(1-2), 55-

spectrophotofetric plate reader at 490 nm
éarwmﬂahewaﬂlhmpsessaﬂnashmesﬁedyagenméddbnnrdﬁﬁn@mntypescﬁ
row h. The final ffect of the sanpl e heing
9t i99REG b Veé%pP aigethelrREt e gg‘ﬂ“?ﬂﬁ?{ls RCulture
EﬁH u Afec)Drug Dev. Res. 1995, 34, 91-104). mo
2007 144423 PCT/ EP2007/ 055959 108 Using the nean SD
of trlpllcate cul tures, a dose-response curve

t t] | | t |
el LS “Hiree Mg etk arp Ul éggﬁképgﬁ%afi%ﬁ%kéaﬂednnn
QMEHQ ﬂﬁl@fﬁerﬂ%daﬁmtd% Beldit BHPRIAEPAm ®B®)=2mM L-

oncentration that produces 50% growth 1 nhibition;
b taminet al 0Q Ao prhidillin emd dy)lOoﬂ/anLcsteép‘ennycmandt 37°C,
roduces .50% net el |

Q.= t hat
b' ! |QQ@%?{]E£%§% tl:]:r%g‘#]f }éct?: Prp/&’ﬁT FXREGIRSHE K8Eayvere harvested
FRA] X i1 ?ﬁt P10k h%tu'l% G&Rtsﬁﬁz&ﬁbh gHbt i"éﬁ;?‘spended in

(percentage of cells arreste mtosis
feshmaeddinsbefpra copedtirig andlophating. m cr opI at e

i mrunoassay that quantitatively detects a specific
mtotic marker. HelLa cells (h-cervix carcinoma, ATCCH

CCL- Zbelﬁ@rﬁeﬂé‘gé*&?écﬁ%f% wel rieHSStel ikl 8%‘??%”13@3 @Ells per

absence of the sanples being tested. 15 Afterwards,
vell 51 abgaovashddOnibhaRB3linded o edtach ito ehierplabe susface for

S B P T B T Tt i S o
ARk waXt 368 (@&0dkicMBEd below) and used for time zero reference
value. Afterwards, test samples were added to the cultures in ten serial
dilutions, in aliquots of 50 pL, ranging from 10 to 0.00262 ng/mkL. After
48 hours exposure, the antitumor effect was estimated by the SRB
method: Briefly, cells were washed twice with PBS, fixed for 15 min in
1% glutaraldehyde solution, rinsed twice in PBS, and stained in 0.4%
SRB solution for 30 min at room temperature. Cells were then rinsed
several times with 1% acetic acid solution and air-dried. SRB was then
extracted in 10mM trizma base solution and the absorbance measured
in an automated spectrophotometric plate reader at 490 nm. Cell
survival was expressed as percentage of control cell growth. The final
effect of the sample being tested was estimated by applying the NCI
algorithm (Boyd MR and Paull KD. Drug Dev. Res. 1995, 34, 91-104).
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transferred to a high-binding surface ELI SA plate and
dried in a speed- vac for 2 h at roomtenperature.

wobarastaeere then bl ocked in 100 L. 20 PBS- 1% BSBEPINT/055959

30 min at 30C and sequentially incubated with anti -

MPM2 primary nouse nonocl onallO&nti body (Upstate

Bi ot echnol ogy, cat # 05-368) for 18 h at 4C and

appropri at e peroxi dase-conjugated secondary anti body

for 1h at 30C. After intensive washing in 0.02%

Tween- 20, peroxi dase reaction were perforned using 30

L of UnBh@Bh¢ 3n8an S, SD tofttriphieatsy cubtemes dam)sef msp®ise curve

mn at 30C. Reaction st opped. by adding .30 L of a
ot BSOMSHERNT oAt sl UAkE QR ciFer Bys Ry Ag. Three
tyerde vgirraﬁ%)ce%n Weré Hbl:"cﬁégzgﬂeﬁt GIN%IlTe%tl%cﬁﬁ’ﬁﬁhP%eéutomatiC

Results e expressed as , sanpl e concentration
iritatpplatidnc €slso S08omedrdragonarthes tproducesdi(®d geth inhibition;
L.tures, as conpared.to control, .30 unt ted .
T IR0 ARTS (T3 ES06H7 b 5esb L tog FaBFeRtration

thangr delslmrl%tecéipf(ﬂliﬁ% (égﬁ@tcﬁii@'eﬁ@b al activity of
conmpounds of the present imvention. Tabl'e 9.

Cytotoxicity assay - Activity Data (Ml ar) Conpound 1
8on‘gound 2 ConBound 3 Conmpound 4 QG50 4.45E-10

NFEMIHOTI ARPAY FROFOLHE. 10 MDA TG 9. 90E- 10 2. 15E-08

2. 47E7QR hithife Lo W'%CH%I&&%E(}Q%JH%'%WHS arrested
9.57E-09 8.23E-09 d50 4.62E-10 8. 31E-09 4.45E- 10 <

i 31Eitd6is) HiRSs T@stibndGE 10sin®9B 08p@cifieE- 96-Wel28EnikGoplate
LC50 9.90E-10,1.72E-08.> 1.65E-:07 1.12E-09..G 5Q, .
T30 JE0 ATABHHALECE, SHEAS ThaRsOrls Mitssie gparker.
PicBAECOBs {ndQ5R0 ArfBAY, LERACE &C855] Werk REIMRCA for 18
1.65E-07 > 1. 64E-06

hours in the presence or absence of the samples being tested.

Afterwards, cells were washed with PBS and lysed on ice in 75 pL of
freshly prepared lysis buffer (ImM EGTA (pH 7.5), 0.5 mM PMSF and 1
mM NaVO3) for 30 min. An aliquot of the cell extract (60 ulL) was
transferred to a high-binding surface ELISA plate and dried in a speed-
vac for 2 h at room temperature. Plates were then blocked in 100 pL.
PBS-1% BSA for 30 min at 30°C and sequentially incubated with anti-
MPM?2 primary mouse monoclonal antibody (Upstate Biotechnology, cat
# 05-368) for 18 h at 4°C and appropriate peroxidase-conjugated
secondary antibody for 1h at 30°C. After intensive washing in 0.02%
Tween-20, peroxidase reaction were performed using 30 pL of TMB
(3,3,5,5-tetramethyl-benzidine) for 30 min at 30°C. Reaction was
stopped by adding 30 pL of a 4% H>SO4 solution. Assay was quantified
by measuring the O.D. at 450 nm in a microplate spectrophotometer.
Results were expressed as ICso, sample concentration that produces
50% mitotic arrest in treated cell cultures, as compared to control,

untreated cultures.
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5 Table 9.

(cont.)

Compound 5 Compound 6 Conpound 7

Conpound 8 G 50 1.03E-10 4.90E-10 4. 20E-07 3. 46E-09
wODA7/T423. 56E-10 3. 21E-09 8.41E-07 1. 01E-08 MBF/EBH07/055959
LC50 4. 90E-09 1.55E-08 2.45E-06 4.12E-08 {50
4.39E-11 5. 91E-10 4. 20E-07 2102E-09 HT29 TG 1.28E-10
1. 01E-09 5.44E-07 3.13E-09 LC50 > 1. 69E-07 4. 90E-09
8.16E-07 6.27E-09 d50 6.08E-11 7.60E-10 6. 18E-07

3. 63ETQBes A DI 18. 2hEstte dafitfsPbie 1961
1. 30E- 08 LG50 >

1. 69E-07

>

| activity of
1 64E-06 > 2. 47E o(%gga activity

toBfo06ls &0 tMOpP2Ee§et t1idA4p3BioPCT/ EP2007/ 055959 110

Tabl e 9.

(cont.)

Compound Conpound Conpound Conpound
29a 29d 29e 30a G150 1.18E-06 1.10E-06 1.14E-06

W89 PR g e g D MEIAD 0e 05" caso
[6- 05E- 07 [8. 29 6ih pnivE1Q€ oln B6ENAR | EBRPOLGAI B]€ImP6und 4
8 72E-0712 21E-06"2 13E-Q9 L C50 4. 43E-06 9 _28E-Q7
2 Y5 0s[CoE G5B | REE R eteRE Moo 11O
2MB_2'3°19 TGP SR0E- 10 |02 A5t b8 1| T2/4 B0 T° ' T-49E-09
LCso| 2.80E-09 7.20E-08 9.57E-09 8.23E-09
Glso | 4.62E-10 8.31E-09 4.45E-10 < 4.31E-10
HT29 |TGI | 6.10E-10 1.09E-08 7.59E-10 9.28E-10
LCso| 9.90E-10 1.72E-08 > 1.65E-07 1.12E-09
Glso | 3.79E-10 8.63E-09 1.02E-09 5.95E-10
A549 [TGI 1.09E-09 2.37E-08 4.29E-09 2.45E-09
LCso| > 1.65E-07 1.65E-05 > 1.65E-07 | > 1.64E-06
Table 9. (cont.)
Compound 5 [ Compound 6| Compound 7 |Compound 8
GlIso | 1.03E-10 4.90E-10 4.20E-07 3.46E-09
Ml\]/;]_jQA:;I TGI | 4.56E-10 3.21E-09 8.41E-07 1.01E-08
LCso| 4.90E-09 1.55E-08 2.45E-06 4.12E-08
Glso | 4.39E-11 5.91E-10 4.20E-07 2.14E-09
HT29 [TGI 1.28E-10 1.01E-09 5.44E-07 3.13E-09
LCso| > 1.69E-07 4.90E-09 8.16E-07 6.27E-09
Glso | 6.08E-11 7.60E-10 6.18E-07 3.63E-09
A549 |TGI | 3.21E-10 > 1.64E-06 1.19E-06 1.30E-08
LCso| > 1.69E-07 | > 1.64E-06 | > 2.47E-06 | > 1.65E-06




LC50 8.56E-06 1.38E-06 2.66E-06 > 1. 78E-06 Table 9.

(cont.) Conpound Conpound Conpound Conpound 30b 30c
w0 730f423 G150 2. 08E- 08 9. 83E-10 3. 10E-10 6. 94BCDEP20WIHS5959

TEA 5.11 E-07 5.83E-09 7.03E-10 1.07E-06 MB-231 LC50

5.11 E-06 5.28E-08 > 1.67E-0810. 61E-06 G150 9. 84E-09

4. 74E-10 1. 32E-10 4.88E-07 HT29 TA 9. 27E-08 8. 38E-10

2.51E-10 7.13E-07 LC50 4.73E-06 > 1.82E-07 > 1.67E-08

Fa gggeft 150 2. 27E-08 7.10E-10 3. 18E-10 4. 88E-07
A549 T 22E-07 3. 10E-09 1.06E-09 6.57E-07 LC50 >
1. 89E- 05] > 1. $2Combourd 6] ERApBuLSE] 0Conkpddid | Compound
2007/ 144423 PCT/ EP2007/ 056959 111 Table 9. (copnt.)
Conpound| Conpq 30e 31¢37 38~ 30a
aso 2- 3 . 08 MDA
6.9 .08 ﬁ%@[ 1 >0t %4%)9\6 501 95E-09
2. 66E- 07 BGHIE- 1D BEJ-068 05 39H-0BE{ 071 .46E5061. B56-9BE-00
NBBE31111 92F-06 3 91F- HT29 T3 |12 13F-08 1 0D2F-10
2. 95E- 06| BC30K- 082085064. U4 E-3BE-04. . 562.08E:0608 08.52E-08
= TPV GIB0 6.05E-07 [ “829E-07 V[ 2.07E-06 | 1.35E-09
HT29 |TGI 1.42E-06 8.72E-07 2.21E-06 2.13E-09
LC50( 4.43E-06 9.28E-07 2.36E-06 1.01E-08
GISO | 8.86E-07 4.64E-07 1.15E-06 2.31E-09
A549 |TGI 3.40E-06 8.01E-07 1.77E-06 1.37E-07
LC50| 8.56E-06 1.38E-06 2.66E-06 > 1.78E-06
Table 9. (cont.)
Compound | Compound | Compound | Compound
30b 30c 30d 30f
MDA Glso | 2.08E-08 9.83E-10 3.10E-10 6.94E-07
TGI 5.11E-07 5.83E-09 7.03E-10 1.07E-06
MB-231
LCso| 5.11E-06 5.28E-08 > 1.67E-08 1.61E-06
Glso | 9.84E-09 4.74E-10 1.32E-10 4.88E-07
HT29 |TGI 9.27E-08 8.38E-10 2.51E-10 7.13E-07
LCso| 4.73E-06 > 1.82E-07 | > 1.67E-08 1.05E-06
Glso | 2.27E-08 7.10E-10 3.18E-10 4.88E-07
A549 |TGI 3.22E-07 3.10E-09 1.06E-09 6.57E-07
LCso| > 1.89E-05 | > 1.82E-07 | > 1.67E-08 9.19E-07




A549 TA 3.02E-07 2.19E-10 6. 64E-06 6. 75E-08 LC50
3.55E-06 > 1.56E-08 1.39E-05 > 1. 78E-07 Table 9.
W@ eaiti4g428C0mpound Conpound Conpound Conpound PCIER001055959

(21 S)-5 (15R)-7 (21 S)-30a GL50 1.65E-09 4.56E-09
7.66E-07 2.49E-09 MDA TG 5171E-09 1.86E-08 2. 47E- 06
2.13E-08 MB-231 LC50 3.46E-08 1.03E-07 > 2. 47E- 05
2. 84E-07 Gl50 8.91E-10 2.53E-09 3.46E-07 2. 66E- 09

R ggsgcohtgse 09 2.87E-09 5.93E-07 3.02E-09 LC50
2 31E-08 3. 88E-09 1.31F-06 > 1. 63E-06_ G50 2. 14E- 09
6. 92E- 09| 1. O4E-MEmPovidid 09 CodbpSund | 4C3fpdithd. B UofiBound
3. 46E- 06| 1. 959E- 07 LC50 > |1.65E-06 > 1. 69E-06 >
2. 47E- 05 ) 200731444238 37 38
PCTEP20 Tt M ORECAASSEY 4- :
AU Y Cormoundﬂ' 3‘ ‘fbﬁza‘oﬁ crl 6-04E-08
Conpound|tGR.|646:87E@apaund. sDE- 1B E; 8 5 51%6 > 1.78E-07
MBLB844423 BCT/ FP2007/ 095959 113 CIAIMS 1
conmpound|fsaqjen@r@hEf®F myl a3159KRA0 | > 1.48E- 05 > 1.78E-07
Glso 1.35E-08 4.06E-11 1.92E-06 3.91E-08
HT29 |TGI 2.13E-08 1.02E-10 2.95E-06 6.39E-08
LCso| 4.44E-08 > 1.56E-08 1.00E-05 > 1.78E-07
Glso 3.55E-08 9.22E-11 3.54E-06 4.62E-08
A549 |TGI 3.02E-07 2.19E-10 6.64E-06 6.75E-08
LCso| 3.55E-06 > 1.56E-08 1.39E-05 > 1.78E-07
Table 9. (cont.)
Compound | Compound | Compound | Compound
(219-1 (219)-5 (15R)-7 (215)-30a
MDA Glso 1.65E-09 4.56E-09 7.66E-07 2.49E-09
TGI S5.77E-09 1.86E-08 2.47E-06 2.13E-08
MB-231
LCso| 3.46E-08 1.03E-07 > 2.47E-05 2.84E-07
Glso 8.91E-10 2.53E-09 3.46E-07 2.66E-09
HT29 |TGI 1.63E-09 2.87E-09 5.93E-07 3.02E-09
LCso| 2.31E-08 3.88E-09 1.31E-06 > 1.63E-06
Glso | 2.14E-09 6.92E-09 1.04E-06 3.73E-09
A549 |TGI 4.29E-08 2.87E-08 3.46E-06 1.95E-07
LCso| > 1.65E-06 | > 1.69E-06 | > 2.47E-05 | > 1.63E-06




Rl R3 RA2 R4 RA6 0 RAB R6 O O NNCR I 7 R41 R43
RA5 RA7 R5 0 ~I) 5 wherein RL is selected from

wohyarogar; ORa, OCORa, OCOORa, NRaRb, NRaCORbPCHEP2007/055959
NRaC( NRa) NRaRb; each R2 and R3 are independently
sel ected from hydrogen, subsfilfuted or unsubstituted
Cl-Cl12 al kyl, substituted or unsubstituted C2-Cl2 10
al kenyl and substituted or unsubstituted C2-Cl2
@‘HSYéﬁ'Xb AeaeRiBHE s’ —Béé’tw1§4ﬂ)at5“(§/lol§fl)6®f 88/5%hds 1 and
R48 are I ndependently sel ecte from hydrogen,
Substituted or unsubstituted Cl-Cl2 al kyI substi tuted
or unsa%%%%é%%ﬁ%%@%%
unsubgtituted C2- CL2 alkynyl; 15 each R5ICR6, and R7
ar e i rjdeperder edfrom[hydrogen, - £6Rs,
COORa,| substi tt‘iéﬁﬁg‘b‘ﬁ (al]%subst ityted Cl- %ﬁ%yl ,
substiftuted orCompoukst pt uted C2- C12 al kepyk-&nd
substiltuted or unsubstituted C2-1C12 al kypyl ar RS
and R48 together with the corresponding N atomand C
atomto which they are attached may form a substituted
or 20 unsubstituted heterocyclic group; each Ra and
Rb are independently selected from hydrogen,
substituted or unsubstituted Cl1-Cl12 al kyl,
substituted or unsubstituted C2-Cl2 al kenyl,
substituted or unsubstituted C2-Cl2 al kynyl,
substituted or wunsubstituted aryl and substituted or
unsubstituted heterocyclic group; 25 and each dotted
line represent an optional additional bond; or a
pharmaceutically acceptable salt, derivative,
taut omer, prodrug or stereoisoner thereof. WO
2007/ 144423 PCT/ EP2007/ 055959
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114 2. A conpound according to claim1, having the
followwng formula Il RL )aY 0O Rds R 0 0 N N'R7 R4l

WORAB7R4403 (11) 5 wherein RlL, R41, R4A3 and R48PCREP20RG(55959

and R7 are as defined in claim1, or a
pharmaceutical ly acceptabl e 3aBt, derivative,
tautoner, prodrug or stereoisoner thereof. 10 3. A
compound according to claim1, wherein R2 and R3 are
each independently sel ect edpifmfyn hydrogen and
substituted or unsubstituted Cl1-C6 alkyl, or a

phar maceutically acceptable salt, derivative,
aautorrer, rog:%g or g}ﬁgreoi oper thereof. 15 4. A
onpolhfPBREBAG HRTH T L8l hherein R2 and R3 are

hydr ogen, or aRpharmaceutically acceptable salt,

derivativ % prodrug or stereoisoner

t hereof . 5. di topany of th

precedi ng cl 3 { 6 i s||sel eé%ed I?r om
hydrogen, (F [ rIRGa from

hydr ogen a titfﬁed 1- C6'al kyl ,
or a pharmaceuticaR}yy augepRabl eRsal R dedi vati 8,
tautomer, prodrug or stereoisoner thereof. 25 6. A
conpound according to claim5, wherein RL is hydrogen

e s oBlrBeRrRo Mg hech oo EhidR e PEbbR., NR.R:,
Nre Rk, W RAQY (ML ARR.RGT/ EP2007/ 055959 115 7. A

conpound according to any of clainms 1 and 3-6, wherein_
pach RRamd R4marer4Ble R4y gelsaped dremi hydpegatsnsulystituted

AR R T R T e
alkenyl and substituted or unsubstituted Cz-Ci2 alkynyl,;

each Rai1, Rag, Raz, Ras, Ras, Rae, Ra7 and Rss are independently selected
from hydrogen, substituted or unsubstituted C:-Ci2 alkyl, substituted
or unsubstituted Co-Ci2 alkenyl and substituted or unsubstituted Co-
Ci2 alkynyl;

each Rs, R, and R7 are independently selected from hydrogen, CORa,
COOR,, substituted or unsubstituted C;-Ci2 alkyl, substituted or
unsubstituted C»-Ci2 alkenyl and substituted or unsubstituted Cz-Cio
alkynyl, or Rs and Rassg together with the corresponding N atom and C
atom to which they are attached may form a substituted or
unsubstituted heterocyclic group;

each Ra and Ry, are independently selected from hydrogen, substituted
or unsubstituted Ci;-Ci2 alkyl, substituted or unsubstituted C»-Ci2
alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
unsubstituted aryl and substituted or unsubstituted heterocyclic group;
and

each dotted line represent an optional additional bond,;

or a pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof.
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25

acceptable salt, derivative, tautoner, prodrug or
stereoi soner thereof. 5 8. A conpound according to

W@b@i7mi4423 wherein R42, R44, R4A5, R46, R4A7 gr OPQEEP2087/055959

i ndependent|ly sel ected from hydrogen, substituted or
unsubstituted nethyl, substifd#ed or unsubstituted

i sopropyl and substituted or unsubstituted
tert-butyl, or a pharnmaceutically 10 acceptable salt,
derivative, tautonmer, prodrug or stereoisoner thereof.
9. A conpound according to claim8, wherein R42, R44,
R45, RiHmpodndRaGtadegyoictgen,l, draving hbe fellewing &rimgula II
acceptable salt, derivative, tautomer, prodrug or
stereoi sonmer thereof. 15 10. A conpound according to
any of thepr ding clains, wherein R41, R43, and
R48 groups afFe i rogen

f Rem
and substi ' - al ky, or a
& < dexfvanyve, Ry
st eéreoi soner thetreof.! 20 11. A

phar maceutocald

t aut omer, prodrug

conpound accordi ng b cI'& m 10, whereih R¥L, R43{land

R48 groups are independently sel ected from hydrogen,

substituted or wunsubstituted nethyl, substituted or

wisbsi Ry URed Reopidpuk, RedResahdtR1 atedsatefined in claim 1, or

unsubstituted tert-butyl, or a pharmaceutically 25

acbbpramcsudivally aseeRtablg esaltqdtesiativeyr attogigys prodrug or
[ eof. 12. A conpound according to

%Fﬁ%ﬁgﬁﬁﬁgﬁﬂg%gﬁﬁ R41 and R43 are nethyl, or a

phar maceutically acceptable salt, derivative,

tautomer, prodrug or stereoisomer thereof. 30 WO

3007/ A48d@rp ot BRRBETINE5 89 2aind 16, hdherBit ®P@WII R; are each

according to claim12, wherein R48 is selected from

indgnapsiantly selecked jrom dpeinggaryand substituted or unsubstituted

tical | t i vative. ..
PACORES bF 3 phaPEReRi Rl RidsptoRE W W¥fivative, tautomer,
prodrug or stereoisomer thereof.

4. A compound according to claim 3, wherein Ro and Rz are
hydrogen, or a pharmaceutically acceptable salt, derivative, tautomer,

prodrug or stereoisomer thereof.

5. A compound according to any of the preceding claims, wherein R;
is selected from hydrogen, OR. and OCOR,, wherein R is selected from
hydrogen and substituted or unsubstituted C;-Ce¢ alkyl, or a
pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof.

6. A compound according to claim 5, wherein R; is hydrogen or
methoxy, or a pharmaceutically acceptable salt, derivative, tautomer,

prodrug or stereoisomer thereof.
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5 14. A conpound according to any of the preceding
clains, wherein RS and R6 are each i ndependently

waeedogatads from t he group consi sting of hydr ogeer/armo7/055959

substituted or unsubstituted Cl1-C6 al kyl, or a
pharmaceutical ly acceptabl e 3abt, derivative,
tautoner, prodrug or stereoisoner thereof. 10 15. A
compound according to claim 14, wherein R5 and R6 are

Rydr O8CfomPoudd’ Q@EHﬁﬁﬁgt iF ahlyoPeraRIAR! 8ndabdls, wherein Ruo,

derivative, tautoner, rodrug or stereoisoner
RhgrRaf Rii5ah6 RA& gonpouade dodepdndgntly salgctefd frioen hydrogen

receding. clajns, wherein R7. is selected fro .
R SHoR NSt o s to R e Coupba | P CRoPpRyaceutically
808 StapE shitt ;@l;ér%tﬁf@? %Edlrﬁé’lt,e;?ro dglc?r HHEFUbm& tHereof.

pharmaceutically acceptable salt, rivative,
taut omer, prodrug or stereoisoner thereof. 20 17. A

onpoynd accordjng to..claim 18, erein . R7_is selecte
B om AnSR e A HEE (o BT GtBe iR Ry, Rigr Rge» Ris, Rer
c i t ap| I e, bVe, ;
e e e rorRer oy sypstituted or
tospdstidubat ondithygl,t sudlsditmtdd, onhamsiubsRituited amsopropyl and

al kenyl roup that is substituted in one or, nore .
SubetTaie WP RAFBGSHIER | e Eoror CoonpRaTmaceutically
%%Kﬁbl@ sand d@?%@ﬁ%egalgb'mt‘\ﬂggﬂc?g si@reoisBEnd? thereof.

ps i s I ndependently sel ect ydr ogen,
substituted or wunsubstituted Cl1-Cl2 al kyl,

ubstituted or unsubstituted C2-Cl12 al kenyl,

ubst 't %&ra&oa.n%ﬁg%@fms&peglae@- 1 BTy RyY2: Bty Ros, Ras, and
RYbsiet ll‘lty%ﬁiog n 3G ruas st i@l ’ac%EP_?able salt, derivative,
pharmaceudtically acceptable salt, derivative,
tawtooner,, prododguyr sterestispawirstdreeeof her eof . WO

2007/ 144423 PCT/ EP2007/ 055959 117 19. A conpound
according to any of the preceding clains, wherein an

agdi t hopgi gﬁﬂj a2 BR&RRNE | dhypldr (e Ef’&ﬁﬁ | pdli 6L &Pherei
wth a dotpg) Iine,C or a %har}?mceuti ggl y agceptlabl’e erem
Ral,tRssdemd R weoupadrenerde penocnily selected fiermahgdimmen and
tsgggtelglflfed or unsubstituted Ci-Ce alkyl, or a pharmaceutically

acceptable salt, derivative, tautomer, prodrug or stereoisomer thereof.

11. A compound according to claim 10, wherein Ra4i, Ra3, and Ras
groups are independently selected from hydrogen, substituted or
unsubstituted methyl, substituted or unsubstituted isopropyl and
substituted or unsubstituted tert-butyl, or a pharmaceutically

acceptable salt, derivative, tautomer, prodrug or stereoisomer thereof.

12. A compound according to claim 11, wherein R41 and R43 are
methyl, or a pharmaceutically acceptable salt, derivative, tautomer,

prodrug or stereoisomer thereof.
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20. A conpound according to claim11 or 2, having the
followng formula MeOn NH2 O O Tl-i O O~0 N H HN 10

W@ERo07MufeD O NH2 0 0 0 NHHNC NH MO OPOFEPDO7/065959

N OOnyyOOHHNCI MONH 00 0O OONnTI)NNOH
HN WO 2007/ 144423 PCT/ EP20071065959 118 MeONH2 0 O
0 00

13. A compound according to claim 12, wherein Rass is selected from
isopropyl, tert-butyl, and benzyl, or a pharmaceutically acceptable salt,

derivative, tautomer, prodrug or stereoisomer thereof.

14. A compound according to any of the preceding claims, wherein Rs
and Re are each independently selected from the group consisting of
hydrogen and substituted or unsubstituted C;-Ce¢ alkyl, or a
pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof.

15. A compound according to claim 14, wherein Rs and Re are
hydrogen, or a pharmaceutically acceptable salt, derivative, tautomer,

prodrug or stereoisomer thereof.

16. A compound according to any of the preceding claims, wherein Rz
is selected from hydrogen, substituted or unsubstituted C:-Ciz alkyl
and substituted or unsubstituted Co-Cio alkenyl, or a pharmaceutically

acceptable salt, derivative, tautomer, prodrug or stereoisomer thereof.

17. A compound according to claim 16, wherein Ry is selected from
hydrogen and substituted C.-Ci2 alkenyl, or a pharmaceutically

acceptable salt, derivative, tautomer, prodrug or stereoisomer thereof.

18. A compound according to claim 17, wherein R7 is an alkenyl
group that is substituted in one or more positions with halogen, OR’,
=0, OCOR’, OCONHR’, OCON(R’}2 and protected OH, wherein each of
the R’ groups is independently selected from hydrogen, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and substituted or
unsubstituted aryl, or a pharmaceutically acceptable salt, derivative,

tautomer, prodrug or stereoisomer thereof.



NOHHNCI O MOONHR 000 NOHHNC MOOO
NTTIONOHNHR2 MOOONR 00 ONOHHNC 5o a
w@barmeaedt i cal |y acceptabl e salt, derivative, PCT/EP2007/055959

taut omer, prodrug or stereoisoner thereof. 21. A
conpound according to claim 11@r 2, having the
following 10 fornmula WO 2007/ 144423 PCT/ EP2007/ 055959
119 MO OOOO0OIBS N OH HN

19. A compound according to any of the preceding claims, wherein an
additional bond is present in all the places indicated with a dotted line,
or a pharmaceutically acceptable salt, derivative, tautomer, prodrug or

5 stereoisomer thereof.

20. A compound according to claim 1 or 2, having the following

formula
MeO__~ NH,
0" O NN O OAO
X ” 0
HN.__~ N
10 Cl

NH,
OAO
0]
HN.__~ X
Cl
NH,
MeO % o O,&O
SR I T T T T
HN.__~ X
Cl
MeO Z NH,
0" O A @] O/gO



10

Cl MOn OBDPS OO\ OHNN HO MO OO O OrBs
NOHHNC MOOOOPOIBS NOHHNC MOOO

WOIBF 142N OHHN CI O OOOBS N OHHN/ QCiMP2007/055959

2007/ 144423 PCT/ EP2007/055959 120 MO OO OCH NO

118
MeO = NH,
0] TR 0] OAO
™ H (0]
HN.__~ ™
Cl
NH,
OAO
N
Cl
MeO =
o~ O Xy 0]
™ H 0]
NH,
MeO =
SRS e NH,
N N
0 N 0
H HN._ .~ NS
Cl

or a pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof.

21. A compound according to claim 1 or 2, having the following

formula



HHNC MOOOOOH NO HHNC MOOHOOOH N
N HO MOOOOOH NO HHNC MOOOOPOH NO
woiddN1s463 MO O O OH ONO H HN C WO 2007/ edBatPRI07/055959
PCT/ EP2007/ 055959 121 O O O OH

119

OTBS

N

c

OTBDPS




NO nn~HHHNCI MOOOOOCONH2 NOHHNC MO
OOOCCONH2 NO HHNC MOOOOGOGCONH2 N OH HN
WORO7M4412D OCONH2 N O H HN C MeO OCONH2 O BXmEP206)/055959
OH NNHO C W 2007/144423 PCT/ EP2007/ 055959

120




122 MOOOOPh CCONHZ NOHJ~y -,f, O MOOO
OCCONH2Z ONOHHNC MOOOBS O OONH =HNC
wok@7@4®8 OO NO=1HNC MO O CCONH2 O BrNER20bI7/055959

HN 5 C

121

OH

HN__~ AN

Cl




MOOONNH nl~~) OHO MOO OOTj" : N NH

H 0 WO 2007/ 144423 PCT/ EP2007/ 055959 123 MO O 0 O
woOsOP23 N O HHN C MO OONO nl~~) 0 CCHEPRNOTHS5959

or a pharmaceutically acceptable salt, derivative,

tautoner, prodrug or 5 steré8Rsoner thereof. 22. A

process for obtaining a conpound as defined in any of

the preceding clains, or a pharnaceutically

accept abl e sgbd, rivative, tautoner, prodrug or

st er eoi soner thefeoy, which conprises perforning 10

i sol.ati offhfro
3. bA ar gacracfoll\é:%zl
nuN di
H

HN.__~ N
Cl
OCONH,
0
HN .~ N
Cl
OTBS
N 0
HN._~ N
Cl
OH
N 0
HN._~ N
Cl

Iz E
pd
I
o
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to any of clains 1 to 21, or a pharmaceutically
acceptable salt, derivative, tautoner, prodrug or

waet@raeissdoner thereof, and a 15 phar maceut i cabdEP2007/055959

acceptable diluent or carrier. 24. Conpound accordi ng
to any of clains 1 to 21, or1d3 pharnaceutically
acceptable salt, derivative, tautoner, prodrug or
stereoi somer thereof, for use as a nedi canent. 20 25.
Conmpound acepedi to any of clainms 1 to 21, or a
phar maceuti cal | eptabl e salt, derivative,
tautoner, pro '
a medi canent for ]
PCT/ EP2007/ 055959 124 26. N2
to any of clains 1 to 21, or a phayg ically
acceptabl e salt, derivative, tautoner,”prodrug or

st ereoi somer thereof, in the preparation of &l

nedi cament. 9 27. The use according to claim 26,
wherein the ne nt is for use in the treatnent of
cancer.

or a pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof.

22. A process for obtaining a compound as defined in any of the
preceding claims, or a pharmaceutically acceptable salt, derivative,
tautomer, prodrug or stereoisomer thereof, which comprises performing

the steps of extraction and isolation from Lithoplocamia lithistoides.

23. A pharmaceutical composition comprising a compound according
to any of claims 1 to 21, or a pharmaceutically acceptable salt,
derivative, tautomer, prodrug or stereoisomer thereof, and a

pharmaceutically acceptable diluent or carrier.

24. Compound according to any of claims 1 to 21, or a
pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof, for use as a medicament.

25. Compound according to any of claims 1 to 21, or a
pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof, for use as a medicament for treating cancer.



WO 2007/144423 PCT/EP2007/055959

124

26. Use of a compound according to any of claims 1 to 21, or a
pharmaceutically acceptable salt, derivative, tautomer, prodrug or

stereoisomer thereof, in the preparation of a medicament.

27. The use according to claim 26, wherein the medicament is for use

in the treatment of cancer.



