ANTITUMORAL DIHYDROPYRAN-2-ONE COMPOUNDS FIELD OF
THE INVENTION 5The present invention relates to new antitumoral

WS%%QH}{'M%S’ pharmaceutical compositions containing them ﬁﬁf{’fm%‘r’ﬁ‘?e%"
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as antitumoral agents. BACKGROUND OF THE INVENTIO

1990, Gunasekera SP et al. reported the isolation of a new
polyhydroxylated lactone, (+)-discodermolide, from the deep-water
Caribbean sponge Discodermia disgoiuta (Gunasekera SP et al. J. Org.
Chem. 1990, 55, 4912-4915 and J. Org. Chem. 1991, 56, 1346). 0 OH (;
;7="t1/41H2 (4).DiscallormoOrl9 This compound has been revealed

to be a poten imitoti Wm f aéhgét? '%%96, 3,
287-293 andém%r%?ﬁ iochemis rﬁ%g ) %'A% :

ossessing a mode of action similar to 20 that of the clinically proven

T AESHEJENERE A axel (Schiff PB et al. Nature 1979, 277, 665-667).

Both natural products arrest the cell cycle at the M phase, promote
microtﬁgule formation, and have similar inhibitory effects against breagt
cancef SaraFOA" (6B 4 THA 530 10, 177N, PRLHLEROER)) Sopeun
teaothercheitc,! seomepprisoalsinean dipepiidahenntainihg éhdlracyke as
Sﬂ%@&%i&%ﬁ%%@?ty have been isolated from a myxobacteria belonging
to the Chondromyces genus (Kunze B et al. J. Antibiot. 1994, 47, 881-886
and Jansen R et al. J. Org. Chem, 1999, 1085-1089). 5 Specifically, these
BAREORBGENGP FIHROBSBSReRP, C and D and are a group of electron
transport inhibitors.  Crocacins A-D moderately inhibit the growth of a few
Gram- 10 positive bacteria and are potent inhibitors of animal cell cultures
and sdverH#9@astamast kargi. Sthemakt agittedd crocdsuiddiovhich shewved

Al ABEUE A0S 1 o Saceharomaes Gereviias qnd
gt(Jrng%’tom ity (ICso %?0. 6 /%Stowgr E% ' mouse f%rgblasf:%ealfa “r
Eg@ripbean sponge Discodermia dissoluta (Gunasekera SP ct al. J. Org.
Chem. 1990, 55, 4912-4915 and J. Org. Chem. 1991, 56, 1346).
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(#)-Discodormolide

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)



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
W& 444tcer. The problem to be solved by the present inv‘éﬁ(gm‘%ﬂ?@% 0
provide compounds that arc useful in the treatment of cancer. WO
2007/144423PCT/EP2007/055959 3 SUMMARY OF THE INVENTION
In one aspect, the present invention,s directed to compounds of general
formula | or pharmaceutically acceptable salts, derivatives, 5 tautorners,
prodrugs or stereoisomers thereof R42 R4 R43 R46 O0R48 R6 N NR7

gésge@mm(lazmdge@ﬁ%os&g@ %%l@@tﬂ% fiaenhyHfegeR ? c@la@ﬁ@%@@;a
Ra, N , NRSCQORG6, and NR.C(NRa)NRaRb; each R2 an

NN G R UIRLR T, oo R b du QP Aobactera

bakulpstiftedie] b2 dtkylysabgitnted(Knunsibstitated. G2+i14idt13 994,

enyl.a bstitute unsubstituted C2-C ynigga 1 :

%Iﬁ’s %ﬁ?g@%né4%ta§%l a%é 354%}3% ir(% 'pée%\% ent'l;‘L )geglgttciggéfrtodéﬁ

5 Bypdrogeailys ubstieiteeropansdbsatatetpcaigs 2alyl, S ubstithretngrare a

BRSLDSHLIRE G2 -G Ankanyl dng substituted or unsubstituted 02- 20 012
alkynyl; each R5, R6, and R7 are independently selected from hydrogen,

OCR', COORgsybstitutgd agdinsubstit 12 alkyl, substituted or
unsubstituted €28 2-alkbnylRapd.sybstittited uted 02-012 25
alkynyl, or R5 and R48 gaeiher witht l- correspondirg N atom and C

atom to which they are attacheg| nay fgyoug substituted or unsubstituted
heterocyclic group; Crocacin B, A=H

= A NHz
Y
Olde OMe b O
CrocacinC

}\ Me Me (é\/’\i

P /M o NH P OMe
OMe OMe /\:;\g H/I

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)



10

15

20

25

WO 2007/144423PCDEP2007/055959 4 each Ra and Rb are
independently selected from hydrogen, substituted or unsubstituted

WC%—ClZ alkyl, substituted or unsubstituted C2-C12 alkenyl, substituted or

Wibkiitited alkynyl, substituted or unsubstituted aryl and BhRdHeE DY
unsubstituted heterocyclic group; 5 andseach dotted line represent an

optional additional bond. In another aspect, the present invention is
directed to compounds 10 of formula | or pharmaceutically acceptable
sallsnaeivativass tBHIBRAGESy prodrugs or stereoisomers thereof for use as
a medicament, in particular as a medicament for treating cancer. In a
further aspect, the present invention is also directed to the 15 use of

compoun@mef§ iarsadta tiee phaeacerticalacceiaietsaltss defiMabvasds of
tautomers, prodrugs or stereoisomers thereof in the treatment of cancer,

SFIFTRE ppMfor o MBATARRAL Rk By PO ARG re R fon i vatives,
cancemEtiepaspects ofthecimuntianasermetds of treatment, and
compounds for use in these methods. Therefore, the 20 present invention
further provides a method of treating any mammal, notably a human,

affected by cancer Which comprises administering to the affected

individual a therapestically.effective amount of a compound as defined

i

pharmaceutical.eampositionsGQ
pharmaceutidlly ateptable salfs, deffivativés, talfomef§, prodtugs or
stereoisomers thereof together Rjth apharnkaceuteally acceptang carrier
or diluent. WO 2007/144423ITT/E11007/055959 5 The present
invention also relates to the isolation of the compounds of formula | from a
padesaof the family Raspaillidae, genus Lithoplocamia, species

lithistoides, the process for obtaining th nd the formation of derivative

ARG EBhUSURIBYS SEFAILER DESER P HON O PREFERAED- OR>
BENBORIMENRLNR.Ry; The present invention relates to compounds of
general formula | 10 as defined above. In these compounds the

substituents can be selected in accordance with the following guidance:
t5AlkyRgrangsRaagrbeihdapeheteort nbraecteed fland prederatn haubstituted
f&‘%mulrlt%%%t?%éh%zdfaé’??@ atoms, Pne 'E%%?tﬁ’é%é?%erd gasselalkvlq CorCio
groups has Fom 1 to about'6 carbon atoms. Even more pr&erre are alkyl
Gibgpy hagidgubetduted carborsafostisudetiyt- €thyalkyopyl, isopropyl

and butyl, including tert-butyl, sec-butyl and isobutyl are 20 particularly
preferred alkyl groups in the compounds of the present invention. Another

srBrRe clRss otallGhordups Ras fom &16 Aseurre independently selected
from hydrogen, substituted or unsubstituted C:-Ci2 alkyl, substituted

or unsubstituted Co-Ci2 alkenyl and substituted or unsubstituted Co-
Cio alkynyl;

each Rs, Rs, and Rr are independently selected from hydrogen, COR,,
COOR,, substituted or unsubstituted C;-Ci2 alkyl, substituted or
unsubstituted C2-Cio alkenyl and substituted or unsubstituted Co-Cio
alkynyl, or Rs and Rss together with the corresponding N atom and C
atom to which they are attached may form a substituted or

unsubstituted heterocyclic group;



10 carbon atoms; and even more preferably 7, 8 or 9 carbon atoms. octyl
and nonvl are the most preferred alkyl groups of this class. 25Preferred
alkenyl and alkynyl groups in the compounds of the present invention may

WQR0BTEAEHd or unbranched, have one or more unsaturatedP§rikBRRE8 741580
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from 2 to about 12 carbon atoms. One Jmore preferred class of alkenyl and
alkynyl groups has from 2 to about 6 carbon atoms. Even more preferred
are alkenyl and alkynyl groups 30 having 2, 3 or 4 carbon atoms. Another

f dcl f al t .
e A S SR IA ey oo
preferadiyb tivtticdutd 0 Carbatkatonsibsidteven meorepreterabired droCi2
R ﬁt%'ﬂﬁﬁﬁkﬁﬁ?&e AL greuRs inthe compeunds gl the Presebtituted or

invention 5 include single and multiple ring compounds,’including multiple

i Ehspbusdsangt eoetanepaied andostusst g ltiss oTypliarroup;
akyhgroups contain from 1 to 3 separated or fused rings and from 6 to

about 18 carbon ring atoms. Preferably aryl groups contain from 6 to

about 10 carbon ring atoms. Specially preferred aryl groups include

substinteddqiae stitvtechnhenyh suRatituted Or peskbstituted
naphthyl, substituted or unsubstituted biphenyl, substituted or

unsubstituted phenanthryl and substituted or unsubstituted anthryl.

Suitable heterqcyclic groups, include heteroaromatic and 15 heteroalicyclic

groups PRI ASHFS o B SEAN A G RIGEOTHI S a ik s bo tndis

affouot&aring atbmsr Preferably dweteikadipmatic apichbéteraalicyclicigrotgisves,
ontain from 5 to.about 10 r;tn atloms. %ls,llli': be']?eQF%P%fgg”'a“Cag{gg 1Sciar%nent

e c8%85?jn]agogﬂﬁ%sp%sserﬁ IVention contain one, two of thiee ’

heteroatonisseleeteddbraitch 0f® atoaisn20candémclude, e.qg.,

coumarinyl including 8-coumarinyl, quinolyl including 8-quinolyl,

isoquinolyl, pyridyl, pyrazinyl, pyrazolyl, pyrimidinyt, furvl, pyrrolyl, thicnyl,

thiazolyl, isothiazolyl, triazolyl, tetra7olyl, isoxazolyl, oxazolyl, imidazolyl,

indolyl, IR oinBeTNGARTBRALINMRSI BEGF SSHHRIEMA b isrBlRgL Pisrigd to the

adigz Ay ipReiRROIYE 25rmula I or pharmaceutically acceptable salts,
furazanyl,pyridazinyl,triazinyl,cinnolinyl,benzimidazolyl,

BEAFERGET, bER T T LSy PBRATBE o pien§ T HER StEsSty thereof in the
hesaexazaluinakaling quinexalityisaaatisyrisinylanetficcopysidypreferably

R RSS! (HhEaETErCalBi SHIBGIAC T SR BLbr S oA tnods
Tt ieeltitde ne, ganpyrohdinyh ek afoydrofeiranyh ey diofimadyl, Therefore, the
%%‘%gt;{%%%%&#ﬁgﬂh %%g‘é%%%{ggg I’api eécclgxlci \é\%Qtreating 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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morpholinyl, thio orpholinyl, thioxanyl, piperazinyl, azetidinyl, oxetanyl,
thietanyl, homopiperidyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl,

thiazepinyl, 1,2,3,6-tetrahydropyridyl, 2-pyrrolinyl, 3- pyrrolinyl, indolinyl
S ’

, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, 5 pyrazoliﬁ I?@RFH& ,5959
dithiolanyl, dihydropyranyl, dihydrothiegy!"
dihydrofuranyl,pyrazolidinyl,imidazolinyl,imidazolidinyl,3- a zab icyclo[3
.1.0] hexyl,3- azabicycio [4.1. O] heptyl,3H -indolyl,and quinolizinyl. 10The
groupsyaRove eaionadvRan e ShiRefituied flong ormorgalRile of the
positions by one or more suitable groups such as OR’, =0, SR', SOR', .
SOMROWES, RHEPTNRR, Lirer NHeoRCTRICORYE i Raspailiidae,
DG DNRRBG RN, bpleges (08680 BcQfpbiRs G MWiRning them
g{%ggl@é Prote,cted H, substituted or unsubstituted aryl, and 15

fittitdd 'SP AHS ISt tE ABGD I GH6RD SRATEIBHIESch of the R
groups is independently selected from the group consisting of hydrogen,
OH, NO2. NH2, SH, ON, halogen, COH, COalky1, CO2H, substituted or
unsubstituted C:-C12 alkyl, substituted or unsubstituted alkenyl,
ShtrsAnubediyes o Rapy sty tad B2ef £ R ratioy B ssaastitntesd or 20
unsubstituted aryl, and substituted or unsubstituted heterocyclic group.
Where such groups are themselves substituted, the substituents may be
choserTironpthedntegoinglisty relateShitatdentpalogets subgtiteals fiorthela I
ggr%%%s%éggpresent 25 invention include F, CI, Br and I. 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, lfr@“@l’fgé% GE%?HEM&% PE%*@C@QO%%&@%S i@_anrg_%%iC selected in
Synthesis, 4th Ed. Wiley-Interscience, and by Kocienski PJ in Protecting

@r6apdanfs MiticHargf Thneries Alse Tsese WO
2007/144423PCT/EP2007/055959 8 references provide sections on
oups for OH. All these references are incorporat

tecti db
Ferl?e?ec wg]giﬁ%rt%ﬂ%ﬁir@%ﬁyE%&nbréélebgecﬁrpr%}efé@%%iﬁm% &rRigably

sibbethers estess apdioriatescarifenatesand syNatasCHRIPHES AMss of
ciﬁbzmates. In the case of 5 ethers the protecting group for the OH can

|EERIPR N IERT, métnBRIMERYIARRARy ARG etfyen more preferred
ipheayidimetbytsdtimatioxymetbyir benaylsomraeshyl. Methyl, ethyl, propyl,

-rnethoxyb thyt, [(3,4- dimet li thyl, .
R o NS
b42tiiubphiengliethoedmethyl, danethoxyphenaxy)methylisl@f the present

iacol 1LIO- ph henyl hyl,t- hyl,4-
e R A TS BT o 10 o

dyarivethonyatetimg; Fis@-ehtoroethoxypmedtmglbly 7, 8 or 9 carbon atoms.

-tric thax l,.2-(tri Isilyli Y. i :
R B RS A aims s close
fluorous tetrahydropyranyl, 3-bromotetrahydropyranyl, 15

tetrahygrefhigpyranyledsm %ﬁaxxsﬁ%ﬁh%egy&uﬁ§@?wwe3&aw§ﬂ&@%, the

4- methoxytetrahydrothiopyranyl, 4-methoxyretrahydrothiopyrany
PRfekideyIiRehiayAnadihgshes PI- A nfewaysbehdife4gpe or more

ItAerarhe mull b N StAMRIRE AR 4iybii £ (4-Cllorgphemehié- ®ne more
ethoxypipericiin-4-yl,1 ,4- dioxan-2-yl, tetrahydrofuranyl,

t@fﬁ’:{ﬁmw}(ﬂ%ﬁaﬂm gél§33’13§§1,4?51’@,-ﬁ1ﬁ<gn3§ @roups has from 2 to about 6
QelahyA oo 8- trivety i ré-rethanebenzefusare2yl, dnethayeliylgroups
1-(2- chlaroethoxy)ethyl,2-hydroxyethyl,2-bromoethyl,1-[2-

Gty fsilyli Shox ABTRATL -RHBERSI- AHERTOPERI Ehetagh ©f alkenyl and

alkynyl groups has from 4 to about 10 carbon atoms, still more
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benzyloxyethyl, 1-methyl- -benzyloxy-2-ftuoroethyl, 1-methyl-1
-phenoxyethyl, 2,2,2-trichloroethyl, 1,1-dianisyl-2,2,2-trichloroethyl,
1,1,1,3,3,3-hexafluoro-2- 25 phenylisopropyl, 1-(2-cyanoetho>%%‘eth l,

yl,
WOty silylethyl, 2- (benzylthio)ethyl, 2-phenylselenylieth§/ ERHR053959

cyclohexyl, 1-methyl-1'- cyclopropylmeéhyl, allyl, prenyl, cinnamyl,
2-phenallyl, propargyl, pehlorophenyl, p-methoxyphenyl, p-nitrophenyl,
2,4-dinitrophenyl, 2,3.5,6- tetrafluoro-4-(trifluoromethyl)phenyl, benzyl,

: Vi3t 38 carbon atoms; and ferably 7, 8
gﬂ%@%%@r?ﬁyﬁ%%&im%eﬁ%xy%%r?zﬁ%-sﬁifsrtgbeer]\%%/rll, rg?r?i}[wr%géﬁzefl? Y o
Parstslienyittibenzyl, pentadienylnitropiperonyl,halobenzyl,2,6- %VC)
2007/144423PCT/FP2007/055959 9 dichlorobenzyl, 2 ,4-dichlorobenzyl, 2
,6-clifluorobenzyl, p-cyanobenzyl, fluorous benzyl, 4-fluorousalkoxybenzyl,
trimethEiRIeyRHhBEAYIBR AZY [the iERpRYslS Rfi the present invention
&@H&@n@ﬂ%@néﬂdpfﬁéﬂﬁﬁg%n¥ﬁh -8gidpsthehilorohen@ihg? multiple ring
trifluorornethylbenzyl, 4-trifluoromethylbenzyl, p-(methylsulfinyl)benzyl, p-
S%W&Qﬁﬂgéﬁm:ﬂ &9§6§E8x§%ﬁ§§£e4@nd /or fused aryl groups. Typical aryl
é@dﬂ'i?@ﬁw&%&%immlwgﬁﬁ{%ﬁdde%&aﬁlbéwmbﬁnd from 6 to about
quinolinylmethyl, pyrenylme thy eny .
FhGATHSIRS PR BEFRIR R £ L ETBRHLSEBERR T 6 to about 10
triphenyImethwt drs4-Sguddnhepydieaatty hoAnaphtipd dipbroyémetigdtituted
pmethoxyphenyldiphenylmethyl,di(p-methoxyphenyl)phenyimethyl,tri(p-
ffe M&%ﬁ%ﬁ%ﬁ%m%ﬁ r-](%tllb@}’lﬁ D %%téec;éylo?(gl)p{\% é”r‘tﬁ?&%ﬁ%%%%%m& by,
414 sAitutresl (br5-dichidrephthatimisipbleenl) reetistittited @ewwhsubstituted
inoyloxyphenyl) methyl, 4,4 ' 4 -tris(benzoyloxyphenylmethyl, 4,4- 1 5
S R e R A o e g
[N(imiciazolylethyl)carbarnoyl)trityl; bis(4-m eth oxyph enyl)- 1
"-pyrenylmethyl, 4-,(17- t y4o) iflugrenylmethyi)- 4.4 £ d
*_dimet ‘é‘i@ar%yl éegerl{%%ﬁq?% (é%ﬁ%yl)g%ﬁéﬁ@yl g caromatic an
precayitaloxerihyirow(ss pchenginine-seyanthtey S 1s8ppeatasd or fused rings
ithiglap-2ay! ang 4. Bhis(cgioxyrarbonybd 1 sl-Aionolan2@0caromatic and
benzisothiazolyl S,S-dioxido. In the case of silyl ethers the protecting
droigydetianeBHeEaH b cerRiaty from thnietalsiyl, tetipifjoms. Suitable

tHiseprapyiziytidi ’gﬁg%'@oﬁ{ofﬂ}ﬁ@i Mo digibylizarrepyisiyl.present invention
dirnethylhexylsylil,2-norbomylciimethylsilyl,t-butyldimethylsilyl,t-

SOy BRSNS/ IRG IS eATRIN, BipRetfs sy, O or S atoms
dinhenyipaisilyd, di- t-butylmetisilylidisddhbty B-cbumarinyl, quinolyl
-pyrenylmethoxysilyl, tris(trimethylsilyflsilyl,(2 _

imyd yryDiEADIily 1 ORI try SdikEStopy RikAZinYL  pyrazolyl,
Hrvimeathoxyrhenylsiykiolatoxyakphienytsizbiil,3, eetrrisopropyiidzolyl,

te_trazolyl, 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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W‘t)nc“l%”éroacetate WO 2007/144423PCT/EP2007/055959 10

(triphenylmethoxy)ethoxy] disiloxane- 1 -yl, and fluorous silyl. In the case
of 30 esters the protecting group for the OH can be selected from

nnate benzoylf0|mate acetate, chloroace tate, dichloroac 8%%%2007 1055959
trichloroacetamidate,trifluoroacetate, rngthoxyacetate,
triphenylmethoxyacetate,phenoxyacetate,p-chlorophenoxyacetate,
phenylacetate, diphenylacetate, 3-phenylpropionate, bisfluorous chain

RePhepRRAY|, ARRIMRIQMEIIAXOPEMaRRAIR, piperazinyl, azetidinyl,
4,4- ethylenecllthlo)pen anoate, 5
EBBAA I meh PBRKPRTATHY TR MEL I ERR PA o gPsagerPiny L,

aldazepnmte c:lr@mepia,yﬂﬂ metim3yeretendtg deenzerte], 2-pyrrolinyl, 3-

SRS et td 13 RBRENSoctEs BYCiniqe GOt Rgre - diowolansl

anﬂﬂmythyhbﬂhmﬁm, 4-aﬂiﬂmbut3rrated(ﬁyah1dpmaﬂny]fjphém&aheme:nyl,
%oxy[t %ﬁ%lgg,t (lali%zeq g atfo,azté(émgazolmyl imidazolidinyl, 3-
Attt dtHi dnexsa]m etﬁWb@hm&ﬂ@,[ﬁr. 1.0lheptyl, 3H-indolyl, and
fhox tirxis%ﬁthiolmethylamino)-methyllbenzoate,
enylacetate, 2- (prenyloxymethylibenzoate,
6-(levulinyloxymethyl)-3-methoxy-2-nitrobenzoate,

6- ('e"uﬁ'@éo «%%Qy%&@%Mo%@&“?ﬁ%?ZBé“@u‘%sQ%‘%?t%@)%(PB%aE% fiore

15 trialkylsilyloxybutvrate,4-acetoxy-2,2 -dimethylbutyrate,2 ,2 dlme:[hyl 4- ,
FERiERBIR 2 SHHRIBRRZCARE AiRO4-MettRe simiteste e as OR’, =0, SR,

@@mgmsﬁ*thomr% -fQifdylylbenzenesulionste,4N(COR),, NHSO:R,
meth /Ith |omethoxy)bu tyrate, 2Ametl?é|th|ometbox rnet %%benzoate 2 -

Bithhrhethyibenzbategene-dhidfoac thylitfeRFoate KHENHR,

@CONR )o, protected OH, substituted or unsubstituted aryl, and
(benz¥(S Lkg/)ethyl]bcnzoate 212- -(4-methoxybenzyloxy)ethylibenzoate,2

6-
ety SRR éEE?Q[é’leé%” QRERIy EURpPq Whgrein each 'of the R’
tm’lm Qﬁi&t@t;ed from the group cons1stmg of hydrogen

Zgj%bl fe %ﬂgégrﬁ‘@/arg m%e(l{%sl f%ﬁi%ﬁlbp (gyﬁ?c SfBRtituted or

mﬁs&tbmxmmsﬁonglbﬂemoal&ya n@piﬁbﬂatagdltrate aih)dﬁ:\&tltuted C2-Ci2

-tetrarn oS horod| hlor ate In the
c%gg%y Suﬁoibatggy&ﬂengtgg SH dﬁ‘l naf{a rE?I?‘l é?of% grou PriiRged or
QHxapshansatdctedftonasdlfate atytsufdnate, mema]nasbtftmrhtéﬁ,eterocycﬁc
benz nate. { lat le 21(4 niv-oph t
il uL%frJo n%yl%er‘%% na%geﬁnegrﬁ%%%g(@%}s q‘?ﬁ zﬂt%e gllﬁbsﬁltuents
ma’lhftrobheﬂlyl§mﬁehé1@ feregingdisamethylpyrrolidin- 3-one-1
-sulfinate, borate, and dimethylphosphinothiolyl. In the case of carbonates
the WO 2007/144423PCT/EP2007/055959 11 protecting group for the
OH carPbétadlisctedlngrn rethsticarssaatt, Misthenappethyiieaphdittepresent
Yfgrenrmethykearbenatg, gthyl carbonate, bromoethyl carbonate,
2-(methylthiomethoxy)ethyl carbonate, 2,2,2- trichloroethyl carbonate,
1,1-dimethy1-2,2,2-trichloroethyl carbonate, 2- 5 (trimethylsilypethyl

carbongig;t&itimetbydd ﬁ%@@ﬁ(kﬂie@aW)@W']a@HNbéﬁfm@l for the skill
2-(phenylsulfonyl) ethyl carbonate, 2 (trlphenylphosphonlo)ethyl

RN CiEE- Afheth o BSRRTIS LITEHS TOXY i Rt G aoMGr TR organic
GaibaniateyisebyyberieonBie, Wity cazihonaiel vinyé saebawatenaltbtecting

carbonate, cinnamyl carbonate, propargyl carbonate, p-chlorophenyl
roups in rgg{n(fc Synthegl P g‘y c{ }eyFinterscgnce and by

Kocienski PJ in Protecting Groups, 3@ Ed. Georg Thieme Verlag. These



WQHIHHARES 3,4- dimethoxybenzyl carbonate, anthraquinon-
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10 carbonate, p-nitrophenyl carbonate, 4-ethoxy-1-naphthyl carbonate,
6-bromo7-hydroxycournarin-4-ylmethyl carbonate, benzyl carbonate,
o-nitrobenzyl carbonate, p-nitrobenzyl carbonate, p-methO)gC?f(EaﬁiwaSi‘m
carbonate, 2- dansylethyl carbonate, 2814-nitrophenyllethyl carbonate,
2-(2,4- 15 dinitrophenyllethyl carbonate, 2-(2-nitrophenyl)propyl

carbonate, alkyl 213,4- methylened ioxy-6-nitrophenyl)propyl carbonate,

AL 80%’&%%’%:8&&%136‘?1 25, GO ”%Hi@ﬁé"%?nw?fhyhll these
N phe

carbonate, 2- [N-methyl- N- (2- pyridylllamino-1-phenylethyl carbonate,

psifenciegbearisonimeo D oratfith & o BERREM Batbsiaen sty Examples of
ﬂ%ocﬁ%%@tr@d apgS-penav L0:higearbenate ofnd-t) theease Quifonates,

carbamates the protecting group for the OH can be selected from

ey igfoptBaffn Al GherdIOaBatRaeng carbamates. In the case of
Seipd-NA©-pitsephieny)) sashameale. thhe 01NESA Hdhese guFssou@ thyl,

be not interpreted as a limitation of the scope of the inventi

, on, since the
H&V@%léﬁlﬁ?@ﬁtlione@ﬁ@“ﬁlﬂ?&@ﬁfﬁ’éﬁaﬁdﬁ%ﬁﬂé@&ﬁﬂgﬁ%@&%@@ﬁ%mﬁ
Bubfyighes21groups having sajsl dvnelisgiseayykegnearhy the skill (3,4

person in the art, and they are to be understood to be also encompassed
PRI e TSN PR TR, ey ety
erivativestpistdghcteierinieyy, pharmaceutically actbpigiplecsaity)methyl,

ester, solvate, 30 hydrate or any,other compound which, upon
g&ﬁ%ﬁ'ﬁg%ﬁﬁtﬁy 0 thed;g(gfﬁlf)ﬁri]gqé{lﬁa erlréoo rEI%r%c?\t/lji!)a’i(ili‘lg (dir%gt y%W(%tf'he‘élt’ly) a ¥
penmpoytukanciifl, 2007/ 144 BRENE P 2007 D5595@32 desonibethierein.  2-

However, it will he appreciated that non-pharmaceytically.
AR R
préparatibplsiyileanosceaticpl yreaudsableetais oThis(preprinatiothorsansthyl,

rodrugs 5 and derivati n | met |
SR 0 e S T SR
peovitizdreghiimaransynthosttbayereipherarehtrasthpsuisi anidopyranyl, 4-

%@Eﬁ&%&&%ﬁ QhLAGIICMQIetY 4y, canvsrticasl ehsmisplmathods slfoxide,

Generally, such salts are, for' example, prepared by reacting the free acid

dr s forend oredeskpbsmpbines e eidiiothatic ambufiterergenyl)-4-
@H@Eﬁ&ﬂ%&@ﬁ&%@&%d in Watern 6B AYaNs SARPbRIcHdITUre Off 4-

the two.”Generally, nonaqueous media like ether, ethyl acetate, ethanol
iSRS or MBI A BleferidR RXNNOE 6B the 25id FdaiBr 7 &

spitsHpalude minerahagidiaddiinp:salissuskoasHareamplethoxyethyl, 1-(2-
hydrochloride, hydrobromide, hydroiodide, sulphate r itrate, EOfphate, 100
GrGErEEE @ Hddition st EAERASHE examplé%ﬁ%’?ﬁ?é?ﬁ Y [
tifiesaagetpifthatopigylymarate] citeate; oxal@t@osyetinate, tartratenethyl-1-
malate, mandelate, rnethanesulphpnate and 20 toluenesulphonate.
RS O Wl AT A R SRS, gyt
examplechosivrthyotagsiiemisalciRrpanit Bloroethivin1sa)ts 3¢t 8 -brgaadicoro-2-

alkali salts such. as, for.example, ethylenediamine, gthanolamin )
P@F&?—%Yfﬁ%@ﬂg%ﬂ’anola%Ti%?ﬁ?&%%hgﬁr%%gﬁ and ba%ignénrﬁlnn}asm S tshaﬁ%s 2
2benzyFhiopampourdpledisdhgitshyhaytbelinl crysyaliviestyim dithethyl-1-

as free compounds or_as.solva e.g..hydrates) @?" ' n((d]f; ?g}
t?&?i%?ﬁ@’ are v?/l lﬁin 1éco é%?%weg%%ls%ﬁ |hve§n |(})1r%gﬁaﬂj§5t§o sl% bl P
soiatigheanylge peradhhkrppirenythiptnéteaphetrd,  2,4-dinitrophenyl, 2,3,5,6-
%g%ﬂééf‘@é%ﬁﬁ &9%%@%?%%%8@ Ay £MPound thabis3eRArug 5 4-
of a compound of formula T s'within the scopeand spirit of the’inverition.
Theshexyhodrly" is Gsedlimeiorsdeesybense Mg mssipasseicdhenzyl,
g:%ﬁ@ﬁ‘f&ﬁ;;ﬁ’ﬁ&%%ﬁ%wrte%éﬁtﬂ&%%&ﬁ%féﬁiﬁ&%ﬂ@ﬁ of thegimengon. 2,6
uch derivatives 5 would readily occur to those skilled in the art, and
include, for example, compounds where a free hydroxy group is converted
into an ester derivative. Any compound referred to herein is intended to
represent such 10 specific compound as well as certain variations or
forms. In particular, compounds referred to herein may have asymmetric
centres and therefore exist in different enantiorneric forms. All optical

isomers and sterecrisomers of the compounds referred to herein, and
mivtiireac tharenf are concidered within the ececone Nf the Nnrecant invventinn
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15 any given compound referred to herein is intended to represent any
one of a racemate, one or more enantiomeric forms, one or more
GBI R foulary. the compounds of the present nventior bl ASL A"
by the above described formula | may &nclude enantiomers 20 depending
on their asymmetry or diastereoisomcrs. Stercoisomerism about the
double bond is also possible, therefore in some cases the molecule could

existiaso a0 memrdﬁtomaﬁyrlfMammu&ﬁgﬂtajﬂéyaawa&@mumt@mus

R}lnds eac dﬁor)uble on erlgve |ts%’r¥%}§7§ﬁr}dsom %m%}g?%%ab% enyl-

m@pdfpgxf th@rﬁ@j&@ﬂiﬁxoﬂ@o@nglep&miﬂet&a@d miXturadeBistoesdbdaltyl, 2-

in the sco oft trnven Furt ermore, o
Féfﬁlﬂ%é) ]t% exr ag%rﬁ ge%LR e ‘ﬁ“Z%Om@r eﬁquosﬁsggngl iban?d
|M§)bm4&utemeﬁoxymmfom@ﬁemﬁmﬁ@®amyoﬁymﬂmxybenzyl 2-
taut er ref rs to ope of oft or WO(%QO?/ 444% ng /EP% 07/9{5639 9

ral iSomer of a co?‘nC |n equ rium an
ap@moadwmmmted ffom&thexsfﬁr(éﬁméommbanotﬁe:m@oﬁnmmthyl 1-

?#}gﬁg]d{{ %n r;,earr?y mpo%ﬂ%&é%r:rgz Itollgrjerern is uéig)lh(#%g?géﬁgﬂm *

bf:@Sféthphydtém@&sdlvates apd pbmoh@n@hadwhrxtu res théressiappiaperyl,

may exrst in |soton%li§ —Iabelied forms II eometrrc |so$n?é%[%lutomersp P
W@W@ﬁ?&h@y@tﬁt}aﬁs p&ifi HRBGESRICANMsbRled  tril-

o ek ihe-eomReunds referred (o hereip, A Qé&wgtﬁe%ghsra%n@%emyr

considered within the scope of the present invention. To provide a

idtecoRsiSedistiptRnh SeieisrrRegulmitiiie expressions given %%~

hexgiBvalthbplotyghiegmiaie term@b%aﬁ%&éﬁoa@ma@%@ta&t 4.4
whether the term 'about” is used eﬁDHCItly or not, every quant % _3”

KB Heh i fd TR AR gRen value, and it is'als
r@fﬁrdt%ﬁnﬁ@%pn@atma&ce@h ’ tersych @ rtadﬂﬁ)ﬁs@tmmdtre@a@ﬂ@myda@t 4-
inferred hased on rdinary s . includin an

T RO G BT B SO TR P GRS 90
qomﬂhtjdmsﬁdﬁﬁfqdh g@%@ﬁbﬂ&moxaﬂﬂ@ﬁm p@b(@dphﬁrgéﬁ@afpfo)mﬂfﬁy],, 1,3
artic referred Rl is rogen OCOR

2%%0%16{}%[ ydr%gen anad){substrt e ofﬁnsu’@’(ﬁr&g 1%%2 qu.an'zy b
thrnmstaﬂyapmofbrfb&&axsi% hydtbgercaswd oﬁbsﬁtdtatibcnmslhiﬁstmtﬁdcting

C.jG8 alkyl; and eyen mo S p@gergggﬁg}gy regen, ggﬁ}@%ﬁmgg?é PEORW sty

|§oprcﬁ)y and utyI includi Ing tert-buty drogen, oxy are
thaisnosepiisibied R1 grodipsetivdiseoasidy23PCT/E PZ@@W@MQ@SSM

S bstitut enm @@ﬁgg
hé)t/lig%gen P rl'ltérgﬁarly p%re?‘lg)rr%%%ﬁ%%ﬁg%%}{ R44 ?R4 R46, R47 and
Forgaderheydrdjen and subshaiedybr unsubStRREEEIGy alkyl tN@?@nylsﬂyl
%fﬁ@ﬁﬂxﬁé&yyféﬂ% R3¢ R 4;1%%@4@@4&@%% ﬂﬁ@é{ﬁ&ﬁﬂ@{h@%ﬂyr
stituted or Unsubstituted 01-06 alkyl and even more referre is
Bisditisddor unsubstit{RedvERSERILETH gfﬁﬂ?égb’ iyl (2-
%w%ﬁ%tsﬁ@hm&p%@ﬁgﬂ%d or unsubstiuiachprapyysubsiiviied or 10 ¢

unsubstituted isopropyl and substituted or unsubstituted butyl, including

PSP bstituted tert-butyl, substituted or-uhSubEfHRRPRIGENtyP 12
edbsiiietagsBdhsliiesane-Dulyl. Mieferedorudsiliems ehsalthse of
group saheOR =0,.SR’, SOW 09 ',%NH ész =N-R' ;
NHEBR N RSIRIIRHESIR RIR Lﬁ(% Shifglire dumate,
GO, OfafibtR', %W&&amoteﬁtﬁﬂb@doﬁmsilttﬁﬁdtﬂlﬁroacetate
unsubstituted aryl, and substituted or unsubstituted heterocyclic group,
wherein each of the R' groups is independently selected from the group
consisting of hydrogen, OH, NO2, NH2, SH, CN, halogen, COH, COalkyl,
COOH, substituted or 20 unsubstituted CI-C12 alkyl, substituted or
unsubstituted 02-012 alkenyl, substituted or unsubstitutcd 02-012 alkynyl,

substituted or unsubstituted aryl, and substituted or unsubstituted

heterocyclic group. Where such groups are themselves substituted, the
crihetitiiante mav he chncen from the foreaanina lict Even more nrefarred



CONH2, COOH, phenyl, p-, m- or o-hydroxy-phenyl, indolyl, including 2-,
and 3-indolyl, and imidazolyi, including 4- and 5-imidazolyl. Hydrogen,
methyl, isopropyl, tert-butyl and benzyl are the most preferred R41, R42,

WERAST/RARIRA5, R46, R47 and R48 groups. Specifically, 30F5aieataH) s>
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preferred R42, R44, R45, R46, and Ril are hydrogen. WO
2007/144423PCT/EP2007/055959 16 Particularly preferred R41 and R43
are methyl. And particularly preferred R48 is isopropyl, tert-butyl, or

E@&ﬁg%@g&%ﬁﬂgg@referred Rs q%&@&[ge{ytg[ogen and SUH%%%@Qa%Etate,

unsubstitu 1-012 alkyl, More preferred Rs and Rc, are hydrogen
tiehsoybneiieorureristdstituteMTNEIagRiAtand everrthitiophseeragcetate,

E%Hyﬁ@@&@ MR S ROP YL BRRIOMAABH Y biltrIMARG terBiYkype

ydrogen is the most preferred. 10in another embodiment of the

PRADGRSITLit 1RV PRERIfe FHPFORIAABRYES tdyetifdhRRegighiopentancate,
epireapending Mpisenandydaigmienyhishibeypieatached fokmidate,  1-

substituted or unsub Stituted heterocyclic group. Preferred heterocyclic

BFIPAB B ol FHRFL MR ad ﬁﬁtj‘ﬁh??‘&%@@%%lﬁﬁﬁ%%a@?fﬁhﬁg’ enzoate,
prefertechRAjsdeydagen, substiuiastehapstdstiturd-GiiGaRblndoand  p-
b o WelbetLicd 92012 el ORISR e
prefeethsubsutad alkytang 20 suistitytedabsemylotaypeaseatenot orly](4-
PO G KU E0 GO bt and even more preferaby 7. 8 or
YrerthontetyitisolHepiyb]oetithwitsbnorateare the most preferred alkyl — 2-{{{(4-
O S S, T R A P e 2
fooe:dykanponthidihsn@ets,1 G{itenlihdearbS bttty Ldidngbenzoate,
S D O e e B,
teiptiyls Byldiotyl Grethe mdseggisterraRadimephiloupsafreferrbd-dimethyl-4-
@gﬂ&%@ fol\rl jg g%&eﬁ%&ﬁc&@'keny' AroURS- A ORy T BRoaSON . o
(dibromomethyljbenzoate, 2-formylbenzenesulfonate, 4-
(methylthiomethoxy)butyrate, — 2-(methylthiomethoxymethyl)benzoate, 2-
(chloroacetoxymethyl)benzoate, 2-[(2-chloroacetoxy)ethyl]benzoate, 2-[2-
(benzyloxy)ethyl]benzoate,  2-[2-(4-methoxybenzyloxyjethyllbenzoate, 2,6~
dichloro-4-methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-
tetramethylbutyl)phenoxyacetate, 2,4-bis(1,1-dimethylpropyljphenoxyacetate,
chlorodiphenylacetate, isobutyrate, = monosuccinoate, (B)-2-methyl-2-
butenoate, o-(methoxycarbonyl)benzoate, o-naphthoate, nitrate, alkyl
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-nitrophenyl)jethyl]sulfonate, 2-
triffuoromethylbenzenesulfonate, 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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N(R)2, =N-R', NHCOR', N(COR")2, NHSO2R', NR'C(=NR’)NR'R’, ON,
WO 2007/144423PCT/EP2007/055959 17 halogen, COR', COOR’,
9530007/% 492CONHR', OCON(R"2, protected OH, substituted S p2007/055959
unsubsdtltuf'ed aryl, and substituted or unsubstituted heterocyclic group,
wherein each of the R' groups is independently selected from the group
consisting of hydrogen, OH, NO2, NH2, SH, ON, 5 halogen. COH,

COalkyl, COOH, substituted or unsubstituted 01-012 alkyl, substituted or
wistbstitied:/Qrp 1 alkeny| ubstiHtaskosuRsybstititad O2rithyialiamyinate,
subgPt(igtuted or }%nsub tituted aryl, and substituted or unsubstituted

VRN B FERARAE s Ch IO AP HREm IDEE i s fiitREa GHbonate.
sbsiisuents mayrbereitesen frpmethy G dategairgdistyMorepreferied  2,2,2-

ubstituents for the aboye mentioned al Ikenyl grqups are
R B, Ob ORI BT S S e gnate. 2
\thienetivgaiiyi)eflibe R' groljosigqreferalliimelbsiée-fraph thydrogy])silyljethy!
substituted substituted Q1-012 .alkyl, substituted or,unsuybstituted .
A o P S T S PR Oty
sabbtindgtd or unsubstititeliEsihEgenityireliorafioradtsubbydebts dor 3-yljoxy

t I | ' =0,0 HR!

(?(‘)ﬁ(ﬁ(g%%’ :ngj gﬁgé%%[%ﬁ%&%’r:rgnt g g?%ggﬁﬁgegrt%gp orgt%jeb%nl-?tles:’ allyl
prsferably.seleictaariidm tarieehyisily|, pietayiily|, adigeprepsylsilptchlorophenyl
%SME?%%ME@?@%%@M%M&Q P-iﬂl\gfﬂ%‘?%sé{é}hate, 6-bromo-

2-norbornyldimethylsilyl, t-butyldimethylsilyl, tbutyldiphenylsilyl,

thBREpRIPUmaty iEimetiphessymyiate, benzyl carbonate, o-nitrobenzyl
diphemdmethylsiivigtianityimethylsivd, bis (e hdenzyl  carbonate, 3,4-

pyrenylmethoxysilyl tris(trimethylsily1)silyl;(2-
ﬁﬂ%ﬁ}@%ﬂ@aﬁfhetmﬁg n@%ydra;?ﬁfm%amgy@m}/_ ogarbonate,  2-
M@@%Kyph%QMM&;bUtO&y@ﬂQ{l@mﬂﬁMyﬂeﬁﬁﬁ'te@M{QﬁyL 2-(2,4-

3-[2-(triphenylmethoxy)ethoxAdisiloxane-1-yl, and fluorous silyl, an

d
FHURERR RS 6 F e 98 RS i€ fRoPE TR RGN ) B R STy AlSg o1 (3 4
uﬂéﬂﬁﬂﬁﬂﬁ@ﬁ)@i@ﬁiﬂkyh@l}d)pbwmned:@fbdiﬂﬁﬂ@ﬁtiwtﬁcb%yi@ﬂlp@émylethyl
=0, OOONH2, ONHPhenyl, an otecte H wherein 30 t rotecti
TR Pl S AR LR S
tretliyyivhinisopradmisiytidimetiditoprapy|silyphailaryl  carbonate, 3°,5-

2 07/%1444%3PCT/E112%)7/0 5959 1%11
y(fﬁ{g e C

diethylisopropylsilyl
RSB ISI 2-Ga5B kmd Ty iy, BURRGRyy, ¢ Sbena

ttbistydatiphveriylsiyidtiibehzyisibd, afi qrydyisids tiighemglsitingipgroup for the
yimethyls ilyl, di- tz butylmethylsilyl,.bis (t-hutyl).- 1 = .

g%ny %e&eox%/ééﬁyfetcrllsﬁﬁ%etﬁ%ﬁ%&%f%{%‘x&e’ Nphenylcarbamate, IV

hpatbxirdtieyhitiraptisvigiighrizmateoxysty myljditsopropylsiiy, groups should be

tﬂa{y%msﬁ%\éahmsl%ﬁﬁaw%@%&xgé'yiif bk 3B IRISORIY tney have

3-[2-(triphenylmeth.oxy)ethoxy]disiloxane-1-yl, and fluorous silyl, are th

rhed prefeipsted wsstitenesisstieternpdpeariacsne dypyisufss. OH, but further

]%QB’@}B@CHM &l FeAISIAG RIS IRNRRRIRNS *haQk138dEignal hARdS iNand
the places indicated with a dotted line. More preferred is the presence of
hAcSiEdARVBRESTFlIPthte fs cBsasdicasrRaas DY she dTrs RGN

the stereochemistry of each double bond may exist as (E) or (Z). The
single isomers and mixtures of the isomers fall within the 15 scope of the

present Menti?  RRAEPARGAHSAY SthedRveRtRAprovigls,  derivatives,
GepRouRES Rifeenesad 5 pularthacpharagcesticapy-aneepiahe salts solvate,

%ri&/atives, tautomerﬁ, Prodru S Or stereojspmers theregf 20. .
ydrate or any othe com%oun which, upon administration to the

patient is capable of providing (directly or indirectly} a compound as



wherein 25 RI is selected from hydrogen, OR., OCOR," OCOOR,,

NRaRD, NR,,CORL, and NR.C(NR.)NR.Rb; WO

2007/144423PCIVE1'2007/055959 19 each R11, R43 and R18 are
WehHEHdHdehtly selected from hydrogen, substituted or u.nsubfstEEREY7/055959

01-010 alkyl, substituted or unsubstitutfgd 02-019 alkenyl and substituted

or unsubstituted 09-012 alkynyl; 5 each' RS, R6, and R7 are independently

selected from hydrogen, COR., COOR., substituted or unsubstituted

QLQ4aalkyl 8 %Et.ute%g{vgeéybsmut%géﬁZ-%@ alkenyl and.substifyted o,

or unsubstituted 02-012 alkynyl, 'or Rs and R48 together with the
coreespapeliits Al lstoas et abitonedbswhisle tHall aydtdtiachbe nsagpsrmafa the

shbstitted 051%%@”%@“%5@9@9/%%&&”PaﬁaC@BE’ A Reafish
independently selected from hydrogen, substituted or unsubstituted

ohemragetisabltitatse Brahisupatienctho2roepamréinn. albsttiteardrugs
5 Warubstityied,02-012 slkyaylishstituted Qe dR Hasubstitktad eyl and

substituted or unsubstituted heterocyclic group; and each dotted line
represent an optional additional bond. 20In compounds of general formula

I, partibulariy prefeieedoRibisrhydnateal i Ricapgt@ble Rsaltheséircdinisounds

selectgd dfrqﬁm h groagren gnd t%%%?%ﬁte& 01{1 ur,g ubstitllgg1 OClO-OlZ ag(gl. which
Igg?tYéu%rly p?r%eferre R. |§/ﬂy rogen and substitutd’srunstb&tited

Cb:OGalleyk drabever moidipreferet istyy dogem tivethy/Icbtplicptopydthods.

isopropyl and _butyl, 25 including tert-butyl. Hydrogen n
10 I L YL DR e e free

areidyurbger dmdsulodtithtsd moomsobstitstedtdla0dR akydrvisréc amount of

RI eé?ﬁﬁ%ﬁl%%%%%}fﬁp %ﬁ? ﬂ{%&@%@rﬁnaﬁ%_sb'@ﬂ%ego%em or in a

unsu , and even more preferred is hydrogen,

substiweeddrtipssulvetitufedraeallyl, wapaqueous media like ether, ethyl

%Q%Zé_é‘téf‘%%ﬁ&%ﬂ EBB PJ%%%%%%%RM@%?E %%f@?xtgkl?eﬂﬁﬁi/blfs of

substituted or unsubstituted propyl, substituted or unsubstituted isopropy

15 4he anidtindditionunsHisindepuinmralidinig stddifiqagsgits such as, for

wsyhsfituted terpub subsiigied AiHRaUbslethigRRUN @Rthate, nitrate,
substituted or unsubstituted 5 sec-bgt:éyl. Preferred substituents of said

drbapelpécorendo SHREERCSOARINIOR, R, R aN-fr cxample,

NEGOR,, MHERIR0Zc RO MU MR (eNRINR Roi bk d)aleaeneO Gl cinate,

ODOR’, OCOR', OCONHR', 000N(W)2, protected OH, substituted or
JASHIR fruted BRI N subs® 8&%‘?unsdﬂ§ﬁ%ﬁﬁ8&ﬂé@ﬂ?&ﬂﬁ grodpd

20
isting of hydrogen, OH, NO2, NH2, SH, ON, halogen, OOH, COalkyl,
SRR oetlticn o LSt TAFETE, AN bR aegh At and

whrieiteeaghiefithe-R' BXxgroppsis sidependantly selectztbiiorsahe giavpude

unsubstitiuteci 021042 atkénydrgahstituitichdir wadtbstitutéd GR;Clarallegayh ple,

subs 'tuteg.or unsubstituted aryl, and substitute ns st'tute%q :
h%?é%%%% |éa{%18?0up. Wh%?g%%ia&%eps are t?\lfi@:e \?Lé%ysiﬁ bstittted 1 Here
sulrstitaenismiae benchbsencfromi e fodegeitig list. Even more preferred

25 substituents of the above mentioned groups are OH, SCH3, SH, NH),

NHC(=NH)NI-12, CONH2, COOH, phenyl, p- in- or o-hydroxyphenyl,

indolyl, Tictudimyrbuiadsued Shindekgnasimidadetyinimeysialine dagm either

%mp@ez%%lnpounds 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.
30
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20 Hydrogen, methyl, isopropyl, tert-butyl and benzyl are the most
preferred R41, R43 and R48 groups. Specifically, particularly preferred

41 and R13 are methyl, and particularly preferred R48 is isQpropyl
E}Zr ﬁgﬁﬁ%srlbenzyl. 25Particularly preferred R5 and R6 are %@I{;{%‘g%%”é’lﬁs R
substituted or unsubstituted C:-C12 alkgl. More preferred R5 and R6 are
hydrogen and substituted or unsubstituted C2-C6 alkyl; and even more
preferred are hydrogen, methyl, ethyl, propyl, isopropyl and butyl,
includingierébuiylotindratien is thepnegt-aetaredoMibbund of formula I is
20071144423PCT/EP2007/055959 21 In angther embodiment of the
VEHEO Rt RIS FReraiid 1PAt RS JNETRIS Todetfietiiith fedrug” 1s used
carraspdndingdytateam sandLa dtorndompicksthiet A attachiod fiors athat are
substituted or unsubstityted heterocyclic groyp. Preferred heterqcyclic. .
S B TSy 1o e s G TRy OBl e vatives
prefedactiriilp dycdnogentiselrstifkiBddinunkabstitused AhO A alkKpranchmple,

substituted, or unsubstituted 02-012 alkenyl. and. more preferably is
R R 0 e B BT A eseer
Meorty ptoferred alkyl groups are those having from 6 to about 10 carbon
atoms; and even mare preferably 7, 8 or 9 carbon atoms. Heptyl, octyl and
nonyl are the most preferred alkyl groups. On the other hand, more
preferrédisiliesybgiengs isie s havingifioin éntsabedt 10 tepbesent such
%@&?ﬁ@'}%&%@&@@%&?{ alyclridy 958&9@6%%”&@%5. In particular,
Octa-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, octa- 1 ,3 -dienyl, nona- 1
FeRRAYNABnAcErBedieh9l, RBRRIY By | Bayie nas I dfenyeHsna- and
Indidienyl hertan ladreieny! chgRiBoind-igBymBer@tlopGienysaiadhe and

most preferred alkenyl groups. Preferred substituents for said alkyl and

SIS TS ardf ORS =BOBROGESHY, 26f8BPR IROPETIHIR', WYR) nixtures
FheReoN HEOENERE) vt a QRR' s BipE GINRINIRdR e 6INnhaIOE6A, Thus
COR', COOR', OCOR, O(EONHR', 000ON(R12, protected OH, substituted

ant}ﬁéﬁtﬁ?@apé)ﬂg}ﬂ‘éﬁ& §E]B%‘i]itﬁ?e’ae6r’3ﬂhéﬁBgﬁﬁﬁi‘éa%é?e?%%ﬁé%@ﬁﬁ{ one
wheteinraaehmatéhe R grovips isdndependentmselectestfram thagrad more

¢ b[%lﬁtllrel: O%{crdfq?ggnﬁtﬁg&%g?y%%&"y I?:'x%l’"osplils’o(?nl\é’rliqca IPO%%‘é,Cect)nPd 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}j-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



unsubstituted 01-012 alkyl, substituted or unsubstituted 02-012 alkenyl,
substituted or unsubstituted 02-012 alkynyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heterocyclic group. Where such

WO RKIF3at@themselves substituted, the substituents 30 may & ERISEAS>?
from the foregoing list. More preferred,substituents for the above
mentioned alkyl and alkenyl groups are halogen, OR', =0, WO
2007/144423PCI/EP2007/055959 22 OCOR", OCONHR', 000N (R"2, and
%%tﬁect&%@é#u}%@%@%d&%%ho?féh&% QURS BpIefaranly seleciathitelh and

rogen, substituted or unsubstituted CI-C12 alkyl, substituted or

amsubsetifed ooneartedkdhgins shstitisednsiinJapstitieeRe2tDED. afkgrymon

%Qﬂt%iﬁé?wtega%é unsubstited aryle Evien, merg.preferied substtuenisiam-
for these alkyl'and alkenyl groups are halogen, OR', =0, OCONHR’,

CCONROE. Airitiseatby o1 IHBRIH Btk [SistEsENt dr6TR HoisthatonRd to
5 Reiecablyselegieddtom simetlylsiid, HeRivsiyl Fiisopropmisidres thereof
dimethylisopropylsilyl,diethylisopropylsilyl,dimethylhexylsylil,2- 10
H&%&%%&W%iﬁfﬁ%ﬁ}y‘i&ﬁn@ﬁ%@% tBusfdRsiREhyaRpounds referred
trberzyisilvh 44-exxuivisido tiphenysiyb dipheaylmethyisibéometric isomers,
di-tbutylmethy sile/l, bis(t-butyl)- 1 P;gc;éxjirenyl m ethoxys ilyl , tris (trim

&y ISTPIERY!, (TR BRIGA ) difiétrg Syl (20 vates,  polymorphs,  and
hydtexysiiry|Risepsapydsist-batylinetxyiohanisibdfertéd to herein, and
butoxydiphenylsilyl, 1,1,3,3-tetraisopropy1-3-[2- (triphenylmethpx

10 &H&é}rﬁ%a 5%%5??8@1@% aﬁ(&r\‘ﬁ}%ﬁ}g‘cﬂgs \éﬂlﬁl d(tt%%e?&# eeac%Polkl %'?e gresent
aroupsisrnore preferably selected from hydrogen, unsubstituted C1-06

alkyl, and substituted or unsubstituted aryl. Cl, OH, =0, OCONH2,
OCONHPhenyl, and protected OH wherein 20 the protecting group for the

OH is prefepabiycselectedrizonvtriisetidsityiiptiethyisiyetrisdiropyisilgtitative

dimethylisopropylsilyl, diethylisopropylsilyl; i alhexylsylil,  « » :
R e
15 tublehzwmlqﬂ -Fiqmylymm,thmhéhylsﬁﬁmdi66&@1&11’Fné6hy1§ﬂy1|, ggplicitly or not,
t%%@gﬁﬂ;%}@égﬂg%oﬁ ]l's %%e@ﬂ?@é{_lmg}ow fhe actual given value,

fly*tris(trimethytsilyl)silyl,(2- hydroxys tyryl)dimethyl sityl, .

(@nydroiey spgyRrsapropyISiTr, fsutiimeppRgsiBAigmyto such given value

thutoxysinheradsida il 33 iefaitePiREL on the ordinarlylskill in the art,
iy

B[Z-itriphenylmethoxy)ethoxyldisionane-l-yl_, and fluorous silyl, are the

rieckstErg req sl eRienta s tABREIAGHRNSIKEMA giBuplc \grperimental
20 ZRAAAAARIRGIERZPRHNGRISI R r sulkarbaarkypreferred is the

presence of one or more additional bonds in the places indicated with a
dotted line. More preferred is the presence of an additional bond in all the

places ipdigatagmvithda datteddine] Idadditian] the-steceoaigmigtefeefed R: is

e S LG L e s e e
Rartietiashepreferred-abmpoueds of the invbntiorPareithadolowireder?dd Ra is
25 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

Ry groups.

30 Particularly preferred Rs and Rj are hydrogen and substituted or
unsubstituted C;-Cip alkyl. More preferred R2 and Rz are hydrogen and
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substituted or unsubstituted C;-Ce alkyl, and even more preferred are

hydrogen.

Particularly preferred Rai, Rag, Raz, Ra4, Ras, Ras, Ra7 and Rag are
hydrogen and substituted or unsubstituted C;-Ci2 alkyl. More preferred
Ra1, Rag, Ra3, Ra4, Ras, Ras, Ra7 and Rag are hydrogen and substituted or
unsubstituted C;-Ce¢ alkyl, and even more preferred is hydrogen,
substituted or unsubstituted methyl, substituted or unsubstituted
ethyl, substituted or unsubstituted propyl, substituted or
unsubstituted isopropyl and substituted or unsubstituted butyl,
including substituted or unsubstituted tert-butyl, substituted or
unsubstituted isobutyl and substituted or unsubstituted sec-butyl.
Preferred substituents of said groups are OR’, =0, SR’, SOR’, SO23R’,
NO2, NHR’, N{R’)2, =N-R’, NHCOR’, N(COR’)s, 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, NOg,
NH., SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C.-Ciz alkynyl, substituted or
unsubstituted aryl, and substituted or wunsubstituted 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, SCHz, SH, NHy, NHC(=NH)NH,
CONHgz, 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 Rai, Raz, Ras, Ras, Ras, Ras, Ra7 and Rag groups. Specifically,

particularly preferred Rao, Ra4, Ra4s, Rsas, and R4y are hydrogen.
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NH2 00 O C! Compound 8 WO 2007/144423PCT/EP20071055959 25
A sample of Lithoplocamia lithistoides was deposited in the "Institut() de
Ciencias del Mar y Limnlog-ia" of the Universidad Nacional Auténoma de

WOReRTEH4M R azatlan, in Mexico, with the reference code 5 PCT/EP2007/055959

LEB-ICML-UNAM-11-2004. This spo was collected by hand using
SCUBA diving in Madagascar (S 17" 06.071 / E 490 51.385') at a depth
ranging between 6 and 20 m, and its description is the following: Family

Be%stqg I|lfg1§1e. %’%%grarmég ?@1Hen&s %%'a §%§§ ?pRH%‘;SeE'rQX‘{f‘EBﬂ preferred
encrusting, sswe,elobaﬂte, an-shaped or branching growt ormg,
Bewadyswithapybriehispidtsurfackenaspecialised ectosomal skeleton is
typically present, consisting of brushes of small thin styles (Hooper &,
Wiedenmayer 1994: fig. 17) or oxeas (Hooper & Wiedenmayer 1994: fig.

5), surfsdinganigivdatnias HrickdyBs erokessogne mehdahstisigd or
SHELRIREYRIIRY fromra compresssragiaiskalaten, &%legﬁgtﬁ?‘lﬁ@g‘éh and
ely

exclusively reticulate structures. Spongin fibres usually complet

sHEBEE S gspiBsieb IRt omabsted; GREhSBF BT A BERiGHed are
CRIGHE¥OT %ﬁ@t@%ty&%ﬁ}(ﬂg@%ﬂ,w&ﬁ%mﬂy%@% d; 28k100ding tert-
modifications to styles (e.g. Figs 22-25, 28), echinate 20 fibres, protrude at
PRy AngdrRerR fisriac Meriser&tss st usually absent, although single
raphides (Hooper & Wiedenmaycr 1994: fig. 109) or bundles

(trichodragmata; Hooper & Wiedenmayer. 1994 fig. . 110) may ocgur in
some gBnBRP REEFAMRRATERIIE §tﬁ8‘lﬂ?é’(§}9’§nd‘fn§’ fPJTP:? sﬂ%?%\]ﬂfed that

waterado Rideaste4el nvinkdeph ddarenpo@did98R).atom and C atom to
which they are attached form a substituted or unsubstituted
heterocyclic group. Preferred heterocyclic group 1is pyrrolidinyl,

including 1-, 2- and 3-pyrrolidinyl.

Particularly preferred R; is hydrogen, substituted or
unsubstituted C;-Ci2 alkyl and substituted or unsubstituted Cz-Ci2
alkenyl, and more preferably is hydrogen, substituted C;-Ci2 alkyl and
substituted Co-Ci» 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’;, NHSO2R’, NR’C(=NR’)NR'R’, CN,
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WRaE &T‘es, without axialcondensation, without echinating acant

Genus Lithoplocamia, species lithistoides are encrusting and massive
growth forms, choanosomal skeleton is a dense isodictyal or irregularly

subisodictgal reticulation of acanthostrongyles, in 1 or 2 size 30
42 PCT/E%ZSOtOi(é)gS,‘)S,‘)

with extra-axial radial tracts of smooth styles, and WO
2007/144423PCT/EP2007/055959 26 typically without a specialized
raspailiid ectosomal skeleton (although when present ectosomal spicules

%%@?a,slaqﬁi?thom _dkmi@r@@;ll@re@ﬁbﬁe%ua’, Koﬁ‘z:ammﬁ( 3of pro/tected OH,
ithoplocamia lithistoides were also collected in Kenya 04 40/ E 39',

SEPAHIULGY SRR EIES9aEE 53 SHPYait a{5 vg8gbsiisated
het38034ch3. 5droany b4 280 h Eo39%h47 R3Q) atpLiaptindegigdently

pesel 100 P ol s ool (o0
jeinng:differet fraymeakid a<iodiCatesuihdtienBetieme tndMBstituted Ci-Cro
2007142423 DTIEPOUTIOSE0%0, 2L e L GUShRIGRR M or
unsubstituted Co-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, OCOR", OCONHR’, OCON{(R’)2,
and protected OH, wherein each of the R’ groups is preferably selected
from hydrogen, substituted or unsubstituted C;-Ci2 alkyl, substituted
or unsubstituted C;-Ci2 alkenyl, substituted or unsubstituted C2-Cia
alkynyl, and substituted or unsubstituted aryl. Even more preferred
substituents for these alkyl and alkenyl groups are halogen, OR’, =0,
OCONHR’, OCON(R)2, and protected OH wherein 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(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
hydroxystyryljdimethylsilyl, (2-hydroxystyryljdiisopropylsilyl, t-

butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 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 C:-C¢ 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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CO,RIRIVHN NH2 Fragment C H2N CO2H Cl FragmentD Scheme 1
where R, R1, R", R111, Riv, RV, Rvi, Rya and Rvm arc the desired group
or 5 an appropriate protecting group as needed. This process can

WQHBHY2he following key steps: WO 2007/144423PCT/EBZGE7HEE955°

28 Tetrahedron Lett. 2002, 43, 111) tq gfford the corresponding enamide
(fragment CD). b) Stifle coupling reaction between Fragment A and
Fragment B 5 following known procedures in organic synthesis (Scott WJ

ihé'%wn %gﬁ% 15PC- &%ﬁ‘ét%ﬁﬁ’ Qkabaglig J 1, g1 Al 'd:}n@&%ylsﬂyl .

34 4642; F et’al.'Organic Reactions 1
bxmw;dtmoﬂ@aamlyé nnébmﬁlm}ee(mdgmém ABPerve) sl mar AR Wiyl

AR PAeepuPlad i) ?x?‘l@%‘r’fd Rroceduas{BoLaNSKY Mg gut 1)-1-

Bodanszky A, The Practice of ptlde Sz/S nthesis, Sprlnger erlag 1993

@y spRIAt e Skeleton of compas Hnileﬂ?éf jebtEbtion of the  (2-

alceRoLQARHolawrRdiydacionization saaRaastieyRdiaasorgadyl, ¢

known procedures in or anlct theS|s (Greene and Wuts, Protective
@ﬂﬁt‘%@sls

BYSupB oA difsaiieiEbierled; Bnke EatoPToPy!-
@qah&ﬁ%&gﬂﬁt&%@&y@w@@b@&%ﬂpﬁynﬁmm@eﬁ@amgﬂm are
Reducing Agents, Wiley; Pin Desgl J. gﬁ ré%*ﬁ@?em %3% P 8231).
BRI BEPOR R HEHRIOR | R EATBHREC TP
carbamate can be achieved by means of standard Ilterature procedures
(Love %e?xtt?clu a m}grg ertrhe%s %”p\rlgé.e% e o? 3ne or more additional
bonds in the places indicated with a dotted line. More preferred is the
presence of an additional bond in all the places indicated with a dotted
line. In addition, the stereochemistry of each double bond may exist as

(E) or (Z). The single isomers and mixtures of the isomers fall within the

scope of the present invention.

More particularly, the invention provides compounds of general
formula II or pharmaceutically acceptable salts, derivatives, tautomers,

prodrugs or stereoisomers thereof

wherein
R; is selected from hydrogen, ORa, OCORa, OCOORa., NRaRb, NRaCORY,
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25 48, p. 32; Muller E et al. Methoden der Organischen Chemie 4th
ed., Vol. 8, G. Thieme, Stuttgart, 1952, p. 137) to obtain compound 1. The

Ws.egﬂuence of steps can be interchanged to obtain the final 30 comE)ound
£8

g%ﬁﬁe fragment BC can be prepared at first stage and tHen
sequential coupling with fragments A agd D afford the WO
2007/144423PCT/E1'2007/055959 29 carbon skeleton of compound 1.
Likewise, compound | can be prepared by the sequential coupling of
tagments ArB; CGaaad R,in ary arsiespfnatalppierisda paideimiberogen,
formation of the lactone moiety on fragment A previous to jts coupling with
SHy BHHEAL ARG SHSE PSURHE JuieS oF BURpotingST EaH B Sy HitasRa¢ 1 ted
lay, a0, e QUEHEN LI CRESSAR thegeodasakted fen eampound kikyshposing
the appropriate substituents of the intermediate compounds in each case.
10When necessary, appropriate protecting groups can be used on the
sulbsiitieniBtoanSURe thed reabtivergtently ardaokdfféciad hile-cyetheSISR,,

desigped to employ precursor.supstituents which can be.convert

e e o N SR S S AR o SO or
unsatbstiontéd the fihg-stiketuye ead bauinstddiueed ar s eerneticdtad fadtCio
of the synthesjs. Starti aterials and.reagents_can be maodified as
R S s R g R i ana €
anatogues cahialko bbsynthesizettddmcompuundoty usualgrodediges or
[ [ ' istry which, are known by a person skilled in the
gﬁyz%mp&%%ggzgﬁ%%ﬁ%e%%e mentioned can be modified as
desired to give stereospecific compounds as well as mixtures of
HLEROROMALS R, 13 ROSIIRS, 10 YR LGSR HGRPIRIEANSES Qlibstituted

specific mixtures by various methods including the use of stereospecific

[@ageRtIs By IS thifottcingaakirhl casistinterthecompoipidtdiemhg theC 2

WRIGIS. JLISRASHAE 12 INKACESIONRQI aore SICRGEMErs GHEButed or

synthesis and also invert existing stereocenters. In addition, it is possible

ta%%‘&a%&@rléfér@aﬁé]oﬁmssmf‘%w% RipBHIY AaE BEEH &yieselicosroup;

stapdard resolution techniques known to the skilled reader. WO

2007/144423PCPEP20071055959 30 An important feature of the

above described compounds of formula | and Il is their bioactivity and in

paidic at iheilinytotgriesamd antioptodiasciiddytibMdtbihiglinvention we

provide novel pharmaceutical compositions of compounds of general

formula | and H that possess cvtotoxic and antimitotic activities and their

use aslantiempoeagdstnThusdra gresentanlbntiantfartkeiprpvidesred R, is
utisgl c [t C ISl C f this.in '

e o A s o T S o e U AR ana

sterssidoheer theteas Witht diptralntaceuticallybcCeaptapidadiereferred R is
EXRIPRes of pharmageyiical campesitions:iclyde apy solidi(tahlgtspilisnore

capsules, granules, etc.) or liquid (solutions, suspensions 15 or
aHelieions) édmprsiREsS forBraNXbpicaNs paretitstal fnvsihtispd butyl,
%HB’MH@H@%&%H@I@QW@@%,Ob@@ﬂesﬂﬂgﬂ%@iyt%@r&ﬁ?%dy@‘{%@@rred
rgay be by any suitable method, such as intravenous infusion,

1 groups.

%7 053959

Particularly preferred Ra4:;, R4z and Ras are hydrogen and
substituted or unsubstituted C:-Cio alkyl. More preferred R41, R4z and
Rss are hydrogen and substituted or unsubstituted Ci-Ce alkyl, and

even more preferred is hydrogen, substituted or unsubstituted methyl,



20 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

WQReRY/ té&nent to be carried out without an overnight stay RGP EES
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especially desirable. However, infusionmay be 12 to 24 25 hours or even
longer if required. Infusion may be carfried out at suitable intervals of say 1

to 4 weeks. Pharmaceutical compositions containing compounds of the
nyeoiienmey e delivered iy ipesame,or nangsalate eneaPuAlios uted
sustained release formulations or by other standard delivery means. WO

mopmmtamzom/mmutem@m@mﬂd;agetbessm‘étuted or
COEARURGS Wil %ﬂ%@cﬁ%ﬂﬂ?ﬂd% heatticuar lormuatngythedaodeobutyl,

application, and the ‘particular situs, host and tumour being treated. Other
Ressiike dge, Boay Watighteskis ehettsidnme of %abﬁﬁ%ﬁaao?ﬁ tetsepstituted
exeretion; cppdition of Autherhosth drug cambinatinns eaesion sensiivitieHr’,
and severity of the disease shall be taken into account. Administration can _
5O riedV6in coNdBousl (7 perigdicBlly vithit tHR maXintH tolerREF O2R
dose: IRk gempoundsandicarpasitionsef thigiysetiorouarbe usebMHR’,
with other drugs to provide a combination therapy. The other drugs ma
fOODYUR b5t therSiasacchntdBsitiSHPSTBE i5fbvited R SHESH aryl, and
cRpRasitied for agiainisttatior atlibe-saselinerotat diferenhtivaeh of the R’
Antitumoral activities of these compaounds include, but are nat 15 limited,
B e EI SR, AL CaliEdh ARG ESP e ey BEgen,
EAMRLE NHRDESERIPN|OMNOEeTHE MARNEORGANIOM AdD Sdtuted or
COLLECTION Sl Lithoplocamia lithistojdes was collected by.hapnd
TS B RA g Padgbsoat (ST OB 1 e TEet U 4Fq T C
cdaptnyanging detweeh 6mandi2ivstTeahidal hatediywgls idebsfisgutad or
Jose Lui Carballo (Universidad Autenpoma de Meji m .
s}f)résé}lmgnlév%%cge%g%?tef inthe Lﬁ%%%llfttlﬁ%é)e ier%:llqug.11 ggﬁ\%‘%@ @lg@%@dlo
Ignongio§idierktha dingersidad NatiomsAutsnoms demexitbarsubstituents
n, X [th the r - -
N P
2607 AAPEPOFEERDEY Hy85959232 OHTRE sz 5plEim et (=NH)NHz,
FafeRle &639) pastice _aoﬁ-%ra%%eg%@?%%%ﬁgeelyﬂmg&mg 1,
X r

with a mixture of MeOH:Dichloromethane (1:1; mL) at room

t8mpératuré - Eobombad orgifieeitracta arienlentfitéd Ry yrpgoLY L

ng@ﬁ dhll@ethiiis Mmaisrigiyvastepieaigd taYd CiambiahreRreRhe most
R -186%ith a st%)p-)ggd gradsi%rg?f%m 1-120 t?lanH. Coﬁpound 1(1.6

RESWES s Bate R frchi f RSB ANG Wit MBI RpsEmirepapiierTed Ra:

reversed; phaseditth @ (Sametiitsep-0%8 Bri@ouredr B 15Q98ptopyl, tert-
gggldient H20:MeCN from 35 to 100% MeCN in 30 mm, UV detection, flow

ﬁﬂ./ﬁﬁr}?eﬁ‘ﬁﬂ4 mm.). Compound 1: amorphous white solid.
(+)HRESIMS m/z 606.2940 [M+Hy (Calcd. for C31H4525C1N307

gggﬁii’%&%@g@%%@;n lgﬁ%ggaglgiWRal(%Z}?y 1Hoz e%egr}-c? %lgblsfti\t/yl(f-)ed or
unsubstituted C;-Ci» alkyl. More preferred Rs and Rs are hydrogen and
substituted or unsubstituted C;-Ce 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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Table 1. 11-1 and 13C NMR data of Compound 1 (CDC13) 1H
(Multiplicity, J) 13C k 1H (Multiplicity, J) 13C 1 161.6 18 6.84 (br dd, 10.8,

W%gg)ﬂ&%%%&édl45.2 19 4.80 (m) 105.0 35.63 (dd, 6.5, 2.6) 1)%6}‘./%&(30%(%?959

,14.1,8.4,8.1) 30.7 4
21

In another embodiment of the invention, it is also preferred that
Rs and Rag together with the corresponding N atom and C atom to
which they are attached form a substituted or unsubstituted
heterocyclic group. Preferred heterocyclic group 1is pyrrolidinyl,

including 1-, 2- and 3-pyrrolidinyl.

Particularly preferred R; is hydrogen, substituted or
unsubstituted C:-Ciz alkyl and substituted or unsubstituted C2-Ci2
alkenyl, and more preferably is hydrogen, substituted C;-Cio alkyl and
substituted Cs-Ci:2 alkenyl. 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’,
SO3R’, NO,, NHR’, N(R%2, =N-R’, NHCOR’, N(CORY2, NHSO:R’,
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;, NHz, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted C;-Cio alkyl, substituted or unsubstituted C2-Ciz
alkenyl, substituted or unsubstituted Cz-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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2.45 (ddd, 17.3, 11.5, 2.6) 2.37 (ddd, 17.3, 6.5, 4.1) 26.1 21 4.41 (m) 74.9
4.24 (ddd, 11.5, 7.1, 4,1) 81.9 22 2.33 (m), 2H 33.0 6 2.85 (ddg, 9.8, 7.1,

6.7) 37.1 23 5.61 (brt, 6.8) 122.4 7 5.29 (d, 9.8) 134.1 24 132.08 133.7
WO 2007/144423 PCT/EP2007/055959
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OCOR’, OCONHR’, OCON(R’)2, and protected OH, wherein each of the R’
groups is preferably selected from hydrogen, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C.-Ci2 alkynyl, and substituted or
unsubstituted aryl. Even more preferred substituents for these alkyl
and alkenyl groups are halogen, OR’, =0, OCONHR’, OCON(R’)2, and
protected OH wherein the protecting group for the OH is preferably
selected from trimethylsilyl, triethylsilyl, triisopropylsilyl,
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylhexylsylil, 2-

norbornyldimethylsilyl, t-butyldimethylsilyl, t-butyldiphenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylmethylsilyl, di-t-
butylmethylsilyl, bis(t-butyl)-1-pyrenylmethoxysilyl,
tris(trimethylsilyl}silyl, - (2-hydroxystyryl)jdimethylsilyl, (2-
hydroxystyryl)diisopropylsilyl, t-butylmethoxyphenylsilyl, t-
butoxydiphenylsilyl, 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-Cs 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,
diethylisopropylsilyl, dimethylhexylsylil, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl}-1-
pyrenylmethoxysilyl, trig(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, are

the most preferred substituents for these alkyl and alkenyl groups.
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W&§ZU%1%§4%382 (s),3H17.1125.70 (d, 11.6) 120.7 29 34.7

252.06 Is), 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)
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Particularly preferred is the presence of one or more additional
bonds in the places indicated with a dotted line. More preferred is the
presence of an additional bond in all the places indicated with a dotted
line. In addition, the stereochemistry of each double bond may exist as
(E) or {Z). The single isomers and mixtures of the isomers fall within the

scope of the present invention.

Particularly preferred compounds of the invention are the

following:
MeO % NH,
0~ 0O TR 0] O/&O
x N O
Hiind
Cl Compound 1

NH,
o/&o

0
HN.__~ x

cl Compound 2

MeO

=

Cl Compound 3



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 CV C9 1.04 (s), 3H 26.7 16 168.2 33 157.2 17 8.78 (d,
10.8)

WO 2007/144423 PCT/EP2007/055959
24
MeO Z NH,
oc” 0 XN O O/gO
SN M 0O
HN. o~ X Compound 4
MeO._~ NH,
0" O TR O O/&O
X ﬁ 0]
HN. _~ ™

Cl Compound 5

Cl Compound 6

MeO/
0~ 0 XYYy 0O
\NO
H

NH2  Compound 7

Me
Im NH2
HN. _~

Cl' Compound 8

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

Raspailiidae, genus Lithoplocamia, species lithistoides.
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NH2 00 2 -;,-.2y- 25 CICompound 1 WO
2007/144423PCDEP2007/055959 34 EXAMPLE 3: ISOLATION OF

W(%%MEHHQIDS 2,3,4,5, 6 AND 7 A second group of S@%%‘Bfmsss»ss)
[ stively

oplocamia lithistoides (7.66 kg) was triturated and exhau
extracted with a mixture of 5 MeOH:Djghloromethane (1:1, 14 L,2x5L, 4
L). The solvent was removed in vacua and the remaining aqueous
solution was extracted with EtOAc (12 L, 3 x 8 L). The organic layer was
evaporated to yield a crude of 21.71g. 10This material was subjected to
RP-18 column chromatography with. a stepped,.gradient from H20:MeOH
(4:6) tO'MEBH ac%onggéff%%%ﬁﬁlﬁzé?ﬁ%fﬁﬁ@&‘ﬁ% ré%?\%%(gog?edthe
&ndh sgbjected Ciepreipardiy VB yCLiAtlanlig CiCid, (DB R mkmsit@d Nalional
T, 38cratic HaPMeOH (3961, fow: 20 miimin, Qy detection)oield .oqe
pﬁlre st compoun&slf((l .8'mQ), 3?11%& mgf arfd‘yz .8'mg), and
by VO -RJafdME (111 200¢) diidS apdiEel GvasngplRutedrypbamds ising

) and 4 (2. were obtai inal-pyriicatjonof.

IS A S LB e T o aefepen
mangorgdienve20:§e0kd £ 50, toritd ¥ MeiptPo rrthitolell28ing:/min,
20 UV detection). Compounds 5 (3.6 mg) and 6 (1.0 mg) were separated

in a similar manner by sentipreparative HPLC (X-Terra Prep RP-18, 10
km, 10Bensiymhnspeckade+ 2B8ateeriidssIjensnczet nYadn agy sponges

detection)-eR Gompawnds & AMepheLUS ﬂ@lﬁﬁ%%(ﬁéﬂyﬁiﬁgﬁé rowth

IM+HI- 628.3 [M+Nar; 'FT (500 MHz) and 13C NMR (125 MHz) see le
é@m@@mmwgws:%%rﬁhammfé%&id@MﬂFF@Es‘}M@ﬁﬁ%%@bmosomal

M@N%(ﬁa@%img AedddBoHNBATNE 628 290 RA0MHER) aNd styles
J3C 30 NMR(125 MHz) see Table 3. WO

200 RA4%2PedPEPRUGTI05508d 85 EOnBAUHR S (BiRerRsRdhs iRtenmayer
salioly (HidRER 1M ip{zedBiad iNthiNalddealedider ©31ds146N3@ANA The
5%4.3150); 1I—l (rSﬁ%O MHz) and.l3CFiMR (125 MHz) see Table 4. 51"66} ¢
EORPIRPE aMOrEHGES WHIE SoliP RS ESTIRIZE85% i Sstgian, to
[Meihlre Ho@RRMbz) endiSteNM R (i tiMEl 2y tsee Takle SSpongin 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
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Compound 6: amorphous white solid. MS (ES) m/z 592.3 [MI-HI4, 614.3
[M+Nar; 1H (500 MHz) and 13C NMR (125 MHz) see Table 6. Compound
7: amorphous white solid. (+)HRESI1VIS m/z 427.2207 [M+Nal- (Calcd.
WQFNEII43PN205Na 427.2203); 1H (500 MHz) and :3C NMECHBE RS>
see Table 7. WO 2007/144423PCP 007/055959 36 Table 2. 1M and
130 NMR data of Compound 2 (CDC13) N 11-1 (Multiplicity, o) 13C | k
11-1 (Multiplicity, J)I 13C 1 161.5 18 6.83 (ddd, 10.8, 8.9, 1.2) 124.4 2

3374&35&1?7 %&m@%g&%ﬁ}e@q‘ﬁﬁaﬁxﬁ 8 Lomal skeleton (although

when present ectosomal spicules are long slender oxeas); microscleres

absent.

Samples of Lithoplocamia 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 ranging between 30 and 40 m.

Additionally, the compounds of the invention can be obtained by
synthesis. For example, compound 1 can be made by joining different

fragments as indicated in the Scheme 1.



20 2.43 (m) 2,12 (m) 30.6 4 2.41 (ddd, 17.1, 11.3, 3.0) 2.34 m 26.6 21
4 50 (m) 74.95 4.18 (ddd, 11.3, 7.8, 4.3) 81.6 2.36 (m), 2H 33.2 6 2.88
q_glo O 7.8,6.7)37.4 CO 1N5.61 (brt, 6.5) 122.27 5.4@1(hr d 10, O))
PCTYEP2007/055959

27

@

R'0,C.__OMe oRM
| + R38n + 0 +
. COR T RVHN NN
RO TR NH,
Cl

X
Fragment A Fragment B Fragment C Fragment D

N I |
¢

RIG o COR! H,N" >CO,H
RVIO

@ ORV! @
v
OR OR!

CHO
Al -CHO —> /(LA
0 RVIO RVIO
HI\RVHI

Scheme 1

Cl

where R, R, RI, Rl RIV, RV, RVl RVl 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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132.1 135.6 25 2.07 (d, 1.0), 3H 21.0 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, 11.4, 11.3) 142.5 28 1.86 (d, 1.0), 3H 13.1 12

WO 2007/144423 PCT/EP2007/055959
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Tetrahedron Lett. 2002, 43, 111) to afford the corresponding enamide
(fragment CD).

b} Stille coupling reaction between Fragment A and Fragment B
following known procedures in organic synthesis (Scott WJ et al. J. Am.
Chem. Soc. 1984, 106, 4630; Labadie J W et al. J. Org. Chem. 1983,
48, 4634-4642; Farina V et al. Organic Reactions 1998, Wiley) to obtain

the linear polyene (fragment AB}.

c) Fragments AB and CD can be coupled following standard
procedures (Bodanszky M and Bodanszky A, The Practice of Peptide
Synthesis, Springer-Verlag, 1993) to obtain the carbon skeleton of

compound 1.

d) Deprotection of the alcohol ORI followed by lactonization 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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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 Co
WO 2007/144423 PCT/EP2007/055959
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carbon skeleton of compound 1. Likewise, compound 1 can be prepared
by the sequential coupling of fragments A, B, C, and D in any order.
Another option is to perform the formation of the lactone moiety on

fragment A previous to its coupling with any other fragment.

Analogues of compound 1 can be synthesized by an equivalent
process as those described for compound 1, by choosing the

appropriate substituents of the intermediate compounds in each case.

When necessary, appropriate protecting groups can be used on
the substituents to ensure that reactive groups are not affected. The
synthesis can be designed to employ precursor substituents which can
be converted at the appropriate stage to a desired substituent.
Saturation or unsaturation in the ring-structure can be introduced or
removed as part of the synthesis. Starting materials and reagents can
be modified as desired to ensure synthesis of the intended compound.
In addition, analogues can 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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CO 157.017 8.50 (brd. 10.8) 0 26 Mea,,,,JILI0 CE Compound 2
WO 2007/144423PCT/EP2007/055959 37 Table 3. 11-1 and 13C NMR
data of Compound 3 (CDC13) N 1H (Multiplicity, J) 13C 0 111 (Multiplicity,

WOQROp3(44423 PCT/EP2007/055959
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An important feature of the above described compounds of
formula I and II is their bioactivity and in particular their cytotoxic and

antimitotic activity.

With this invention we provide novel pharmaceutical compositions
of compounds of general formula I and II that possess cytotoxic and
antimitotic activities and their use as antitumor agents. Thus the
present invention further provides pharmaceutical compositions
comprising a compound of this invention, a pharmaceutically
acceptable salt, derivative, tautomer, prodrug or stereoisomer thereof

with a pharmaceutically acceptable carrier.

Examples of pharmaceutical compositions include any solid
(tablets, pills, capsules, granules, etc.) or liquid (solutions, suspensions
or emulsions) compositions for oral, topical or parenteral

administration.

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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161.5 18 6.33 (br dd, 10.7, 9.6) 124.4 2| 145.3 19 4.81 (m) 105.4 3 5.61
(dd, 6.3, 3.0) 108.1 20 2.47 (m) 2.10(m) 30.8 4 2.39 (m) 2.37 (M) 26.3 21
4.43 () 75.0 4.21dd, 10.97 6, 4.7) 81.7

WO 2007144423 PCT/EP2007/055959

31

The correct dosage of the compounds will vary according to the
particular formulation, the mode of application, and the particular
situs, host and tumour being treated. Other factors like age, body
weight, sex, diet, time of administration, rate of excretion, condition of
the host, drug combinations, reaction sensitivities and severity of the
disease shall be taken into account. Administration can be carried out

continuously or periodically within the maximum tolerated dose.

The compounds and compositions of this invention may be used
with other drugs to provide a combination therapy. The other drugs
may form part of the same composition, or be provided as a separate

composition for administration at the same time or at different time.

Antitumoral activities of these compounds include, but are not

limited, Ilung 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 Auténoma de Mé&jico). 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




10

15

22 2.34 (m), 2H 33.0 6 2.90 (ddg, 10.0, 7.6, 6.6) 37.4 23 5.62 (br t, 6.5)
122.4 7 5.46 (br d, 10.0) 136.4 24 132.0 135.1 252.07 (s), 3H 21.0 9
6.51 (d, 15.3) 144.1 26 3.65 (s), 3H 55.4

WO 2007/144423 PCT/EP2007/055959
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The frozen specimen of Example 1 (61 g) was diced and extracted
with HxO (3 x 200 mL) and then with a mixture of
MeOH:Dichloromethane (1:1, 3 x 200 mL) at room temperature. The
combined organic extracts were concentrated to yield a crude of 1.11 g.
This material was subjected to VLC on Lichroprep RP-18 with a stepped
gradient from H20 to MeOH.

Compound 1 (1.6 mg) was isolated from fractions eluting with
MeOH by semipreparative reversed phase HPLC (SymmetryPrep C18 7
um, 7.8 x 150 mm, gradient HoO:MeCN from 35 to 100% MeCN in 30

min, UV detection, flow 2.5 mL/min, rt 14.4 min.).

Compound 1: amorphous white solid. (+)HRESIMS m/z 606.2940
[M+H]* (Caled. for Cs1Has35CIN3O7 606.2946); 'H (500 MHz) and 3C
NMR (125 MHz) see Table 1.



10 6.27 (dd, 15.3, 11.1) 125.2 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 | a% (NI

35.113 166.0 C,,1 1.03 (s), 3H 26.6 14 6.39 (d, 9.3)
WO 2007/144423

33

PCT/EP2007/055959

Table 1. 1H and 3C NMR data of Compound 1 {CDCls)

N° IH (Multiplicity, J) 13C |N° 1H (Multiplicity, J) 15C
- 161.6 |18| 6.84 (brdd, 10.8,9.7) |124.5
2 - 145.2 |19 4.80 (m) 105.0
3 5.63 (dd, 6.5, 2.6) 108.2 |20 2.46 (m) 30.7
2.09 (ddd, 14.1, 8.4, 8.1)
2.45 (ddd, 17.3, 11.5, 2.6)
4 26.1 |21 4.41 (m) 74.9
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,9.8,7.1,6.7) | 37.1 |23 5.61 (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), SH 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) -

Compound 1
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1 11CO 1.03 (s), 3H 26.6 15 4.43 (d, 9.3) 60.8 32 1.03 (s), 3H 26.6 161
168.3 co 157.9178.82(d, 10.7) WO 2007/144423PCT/EP2007/055959
38 Table 4. 11-1 and 13C NMR data of Compound 4 (CDC13) N I II-I

WQRIIRtpticRY, J) PCT/EP2007/055959
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EXAMPLE 3: ISOLATION OF COMPOUNDS 2,3.4,5,6 AND7

A second group of samples of Lithoplocamia lithistoides (7.66 kg)
was triturated and exhaustively extracted with a mixture of
MeOH:Dichloromethane (1:1, 14 L, 2 x 5 L, 4 L). The solvent was
removed in vacuo and the remaining aqueous solution was extracted
with EtOAc (12 L, 3 x 8 L}. The organic layer was evaporated to yield a
crude of 21.71 g.

This material was subjected to RP-18 column chromatography
with a stepped gradient from H20:MeOH (4:6) to MeOH. Fractions
eluted with H,O:MeOH (2:8, 430 mg) were pooled and subjected to
preparative HPLC (Atlantis dCis, OBD, 5 um, 19 x 150 mm, isocratic
HoO:MeOH (39:61), flow: 20 mL/min, UV detection} to yield pure
compounds 1 (160.8 mg), 2 (13.2 mg), and 7 (1.8 mg), and mixtures 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 pum, 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]*; 1H (500 MHz) and 13C NMR (125 MHz) see Table 2.

Compound 3: amorphous white solid. (+}HRESIMS m/z 628.2774
[M+Na]* (Calcd. for C31Ha435CIN3O7Na 628.2760); 'H (500 MHz) and 13C
NMR (125 MHz) see Table 3.



5

10

15

3-3C Ih 1-1-1 (Multiplicity, ul) 13C 1 261.6 18 6.82 (didd, 10.4, 9.1, 0.9)
124.2 2 145.2 19 4.82 (m) 105.8 3 5.63 (dd, 6.6, 2.7) 108.2 20 2.46 (M)

wéheAtdd14.1, 8.0, 8.0) 30.9 4 2.44(m) 2.39 (m) 26.1 PCT/EP2007/055959
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Compound 4: amorphous white solid. (+)HRESIMS m/z 594.3152
[M+Na]* (Calcd. for CziHasN3O7Na 594.3150); 'H (500 MHz) and 13C
NMR (125 MHz) see Table 4.

Compound 5: amorphous white solid. MS (ES) m/z 592.3 [M+H]*, 614.3
[M+Na]*; 1H (500 MHz) and '3C NMR (125 MHz) see Table 5.

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 CaHzoN2OsNa 427.2203); 'H (500 MHz) and 13C
NMR (125 MHz) see Table 7.



21 4.45 (m) 75.6 4.25 (ddd, 11.3, 7.0, 4.0) 81.9 22 2.35 (m), 2H 31.4 6
2.85 (ddg, 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), 3M 13.0

WO 2007/144423

36

Table 2. 'H and 3C NMR data of Compound 2 (CDCls}

PCT/EP2007/055959

Ne IH (Multiplicity, J) 13C | N° 1H (Multiplicity, J) 13¢
- 161.5/18|6.83 {ddd, 10.8, 8.9, 1.2)|124.4
2 - 145.2(19 4.80 (m) 105.5
2.43 (m)
3 5.61 (dd, 6.4, 3.1) 108.1120 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) 136.524 - 132.1
8 - 135.6(25 2.07 (d, 1.0}, 3H 21.0
9 6.41 (d, 15.5) 145.0(26 3.65 (s), 3H 55.4
10 7.60 (dd, 15.5, 11.4) 1242127 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) 119.0129 - 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), SH 26.6
16 - 168.3(33 - 157.0
17 8.50 (br d, 10.8) -
O
26 MeO ~0
| 27
3 5
28
TN ’ 21 NH,
0. | 32 33
AT, e
21
\12 N™ 15 O
H HN_ = X 28

Cl Compound 2



9 6.15 (d, 11.6) 140.2 26 3.66 (s), 31-1 55.4 10 7.31 (dd, 11.6, 11.6) 124.4

1.15 (d, 6.7), 3H 16.4 11 6.90 (dd. 11.6, 11.6) 137.5 28 1.82 (s), 31-1 17.1

%&2&%&95&311.6) 120.8 29 34.8 13 166.3
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Table 3. 'H and 3C NMR data of Compound 3 (CDCls)

N° 1H (Multiplicity, J) 18C [N°| !H (Multiplicity, J) 18C
1 - 161.5|18] 6.83 (brdd, 10.7, 9.6) |124.4
2 - 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 (br t, 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) BT 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) -
NH,

3 Meow

HN\/

32 %

A

Cl Compound 3




30 1.04 (s), 3M 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) 3 579

PCT/EP2007/055959
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Table 4. 'H and 3C NMR data of Compound 4 (CDCls)

N° 1H (Multiplicity, J} 8C |N° IH (Multiplicity, J) 13C

- 161.6 18| 6.82 (ddd, 10.4, 9.1, 0.9} | 124.2
2 - 145.2 |19 4.82 (m) 105.8

2.46 (m)
3 5.63 (dd, 6.6, 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 (ddg, 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, 1.0j, 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) 124.4 127 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 (br d, 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
O 0
21
e 25
18 Compound 4
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Table 5. 11-1 and 13C NMR data of Compound 3 (CDC13) N 111

(WHlgicin4)13C | ek 111 (Multiplicity, .1) 13C 1, 161.7 17 8,89 {fh007/0ss050
10.7) 2 145.1 18 6.84 (ddd, 10.7, 9.8, 0.9) 1124.5 3
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Table 5. TH and *C NMR data of Compound 5 (CDCls)

N° 1H (Multiplicity, J) 13C | N° 'H (Multiplicity, J) 13C
- 161.7 |17 8.69 (d, 10.7) -
2 - 145.1 18| 6.84 (ddd, 10.7,9.8, 0.9) | 124.5
5.64 (dd, 6.6, 2.6) 108.3 |19 4.80 (m) 105.2
4 2.48 (ddd, 17.4, 12.0, 2.6) 26.0 |20 2.45 (m) 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 (brt, 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 |26 3.66 (s), BH 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 |28 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

Ci Compound 5




5.64 (dd, 6.6, 2.6) 108.3 19 4.80 (m) 105.2 4 2.48 (ddd, 17.4, 12.0, 2.6)

2.37 (ddd, 17.4, 6.6, 3.9) 26.0 20 2.45 (m) 2.10 (ddd, 15.0, 7.1, 6.2) 30.7 5

4.28 (ddd, 12.0, 6.6, 3.9) 81.9 21 4.44 (m) 74.8 6 2.85 (ddg, 9,7
YPY5/H43m), 2H 33.0 7 5.31 (d, 9.7) retfBafidssos
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Table 6. 'H and 13C NMR data of Compound 6 (CDCls)

N°| 'H (Multiplicity, J) 13C |N°| 'H (Multiplicity, J) 18C
1 - 161.5 |17 8.59 (d, 10.8) -

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




134.1235.60 (brt, 7.1) 122.4 8 133.6 24 132.0 at16.17 (d, 11.5) 140.3
252,06 (s), 3H 21.0 10 7.31 (dd, 11.5, 11.5) 124.5 26 3.66 (s), 3H 55.4 11

6.93 s
WO 2007144423

dd, 11.5, 11.5) 137.6 27 1.15 (d, 6.7), 3H
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Table 7. 'H and 13C NMR data of Compound 7 (CDCls)

Ne 1H (Multiplicity, J) 13C
1 - 161.5
2 - 145.3
3 5.62 (dd, 6.1, 3.2) 108.1
4 248 (m) 26.3
2.38 (m)

5 (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, 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

Compound 7



16.2 12 5.73 (d, 11.5) 120.5 28 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

310.96 (d, 6.8), 3H 18.0 16

WO 2007/144423
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EXAMPLE 4: ISOLATION OF COMPOUND 8

A fraction containing compound 1 (61.6 mg) coming from the

extraction procedure disclosed in Example 3 was further purified by

5 semipreparative HPLC (Symmetryprep C-18, 7 um, 7.8 x 150 mm,
isocratic HoO:CH3CN (55:45), flow: 2.3 mL/min, UV detection) and 0.9
mg of compound 8 were obtained in a pure form.

Compound 8: amorphous white solid. MS (ES) m/z 606.2 [M+H]*, 628.3
10 [M+Na]*; 'H (500 MHz) and 3C NMR (125 MHz) see Table 8.
Table 8. 'H and 13C NMR data of Compound 8 (CDCls)
N° 1H (Multiplicity, J) 13C | N° 1H (Multiplicity, J) 18C
1 - 161.6 18] 6.83 (ddd, 10.8, 8.7, 1.0)) | 124.4
2 - 145.2 |19 4.80 (m) 105.2
3 5.66 (br t, 4.6) 108.4 |20 2.11 (ddd, 14.2, 8.1, 7.5) 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
9 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
i1 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 - 168.3 133 - 157.1
17 8.65 (d,10.8) -




169.1 32 157.4 WO 2007/144423PCI/EP2007/055959 40 Table 6. 11-1
and 130 NMR data of Compound 6 (CDC13) N 11-1 (Multiplicity, J) 13C:

N 11-1 (Multiplicity, J) 13C | 161517 859 (d, 10.8) 2 145,218 684 (hr
VA0 B*E7) 124.5 3 3.61 (dd, 6.8, 2.8) PCT/EP2007/05595
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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.



108.2( e? 4.81 (M) 103.5 4 2.41 (m), 2H 26.6 20 2.42 (m) 2.13 (ddd, 14.1,
7.5,7.2) 30.6 5 4.18 (ddd, 11.6, 7.7, 4.2) 81.6 21 4.49 (m) 74.7 6 2.88
(ddg, 10.0, 7.7, 6.6) 37.4 22 2.35 (m), 2H 33.1 7 5.47 (hr d, 10.0) 136.5 23

WO 2007/144423 PCT/EP2007/055959
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PhsP
TBSO OH SOsPyr TBSO 20 CO,Et
TBSO TBSO
9
TBSO L COEt  DIBAL TBSO P OH  Mno,
TBSO TBSO
10 11
|
TBSO A0 PhyPCHal, | TBSO N
TBSO NaHMDS TBSO
12 13
' |
PPTS HO N SOsPyr  Os N
] —
TBSO TBSO
14 15
Oz p(OEt), X
COgMe | ~
X7 O0Me e P HCI
TBSO MeOH : |
16a X=OMe 17a X=OMe
16b X=H 17b X=H
Scheme 2

5 Synthesis of intermediate 9

TBSO .0
TBSO

To a 0 °C solution of (25,39)-3,5-Bis{|(tert-butyl)dimethylsilyljoxy}-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



10

15

20

25

30

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(cid,15.4,11.3) 124.2 26 3.65 (s), 3H 55.4 11 6.49 (dd, 11.3,
11.3) 142.5 127 1.15 (d, 6.6), 3H 16.5 12
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Dichloromethane/DMSO (331mL/149 mlL), EtsN (96.1 mL, 0.69 mol)
was added via addition funnel. After 10 min, SOz Pyr (54.8 g, 0.34 mol)
was added portionwise and the solution was stirred for another 2h at O
°C. Then, it was diluted with dichloromethane (800 ml) and quenched
with HCI (0.5N, 800 mL}. The organic layer was decanted, dried over
MgSOs and concentrated in vacuo. Purification by column
chromatography (hexane/EtOAc 100:0 to 10:1) afforded 45 g (vield:
90%) of aldehyde 9.

'H-RMN (CDCls, 300 MHz) 6: 9.79 (s, 1H), 4.30 (m, 1H), 3.65 (m, 2H),
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 (m, 12Hj).

IBC-RMN (CDCls, 75 MHz) 8: 205.4, 69.4, 59.6, 51.7, 37.5, 26.1, 26.0,
18.4, 18.2, 8.0, -4.3, -4.5, -5.2.

Svynthesis of intermediate 10

TBSO Aoyt

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) é: 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,
18Hj, 0.05 (m, 12H).

I3C-RMN (CDCls, 75 MHz) &: 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

5.63 (d,)1.3) 118.90 0111 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
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Synthesis of intermediate 11

TBSO\/\)\)\/OH
TBSO

Over a -78°C cooled solution of ester 10 (46.7 g, 0.105 mol) in
anhydrous THF (525 mL) under argon atmosphere, Diisobutylaluminum
hydride (DIBAL) 1M in toluene (231 mL, 0.231 mol} was added over a
period of 10 min and the mixture was stirred at -78°C. After 4 hours the
reaction was quenched with MeOH (10 mL) and a saturated solution of
sodium potassium tartrate was added (800 mL) and diluted with EtOAc
(1000 mL). This mixture was stirred for 2 h and then the organic layer
was decanted. The aqueous residue was extracted with additional
EtOAc (2 x 400 mlL) and the combined organic layers were dried
(Na2S0O4) and the solvent was evaporated. The resulting oil was purified
by column chromatography (hexane/EtOAc 20:1 to 10:1) affording 32.5
g (yield: 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].

13C-RMN (CDCls, 75 MHz) §: 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 PL,
TBSO
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32 157.0 010327 28903031 12H HN 18 NH2 0 0 2 25 CI Compound 6
41 Table 7. IE1 and 13C NMR data of Compound 7 (CDC13) a 11-1

Multi IiCitX, J)13C1 1615
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Over a solution of alcohol 11 (31.2 g, 77.5 mmol) in ethyl ether (387 mLj
under argon atmosphere, MnOg (101 g, 1.16 mol) were added and the
mixture was stirred at room temperature for 2 hours. This mixture was
filtrated over a silica gel column eluting with EtOAc (3L) and the
resulting solution was dried under reduced pressure to afford 29.1 g
(vield: 94 %]} of aldehyde 12.

IH-RMN (CDCls, 300 MHz} &: 9.37 (s, 1Hj, 6.44 (d, 1H, J= 9.6 Hz}, 3.82
(dd, 1H, J= 6.3, 10.8 Hz}, 3.65 (m, 2H), 2.82 (m, 1H), 1.74 (s, 3H), 1.67
(m, 2H), 1.02 (d, 3H, J = 6.9 Hz), 0.86 (s, 18H]}, 0.04-0.01 (m, 12H].
IBC-RMN (CDClz, 75 MHz) &: 195.4, 157.8, 138.3, 134.5, 72.0, 59.5,
36.7, 37.5,25.8, 18.2, 18.1, 14.3, 9.4, -4.4, -4.5, -5.4.

Svynthesis of intermediate 13

TBSO A
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 mlL, 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 (11} 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 18.
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15

20

25

2 145.335.62 (dd, 6.1, 3.2) 108.1 4 2.43 (m) 2.38 (m) 26.3 5 4.21 Odd,
12.0, 7.0, 4.8) 81.8 6 2.86 (ddg, 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)
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H-RMN (CDCls, 300 MHz) &: 6.73 (d, 1H, J = 8.4 Hz), 6.09 (dd, 1H, J =
8.4, 1.2 Hz), 5.57 (dd, 1H, J = 9.6, 1.2 Hz), 3.63-3.71 (m, 3H), 2.58 (m,
1H), 1.90 (s, 3H), 1.70 (m, 2H), 0.96 (dd, 3H, J = 6.6, 1.2 Hz), 0.88 (s,
18H), 0.04 (m, 12H). |

13C-RMN (CDCls, 75 MHz) 5: 142.3, 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.

Synthesis of intermediate 14

HO N

TBSO

To a solution of iodide 13 (12 g, 22.9 mmol) in EtOH (114 mlL)
pyridinium p-toluenesulfonate (PPTS) (2.01 g, 8.0 mmol) was added and
the 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 (vield: 93%) of alcohol 14.

IH-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).

13C-RMN (CDCls, 75 MHz) 6: 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

Os N

TBSO
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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) 154.34 (d, 9.2) 59.8 16 172.5 17 3.66 (s), 3H 55.4 18 1.17
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To a O °C solution of alcohol 14 (8.7 g, 21.2 mmol} in a mixture of
Dichloromethane/DMSO (50.9 mL/22.9mL), EtsN (14.8 mL, 106 mmol)
was added via addition funnel. After 10 min, SOz Pyr (8.43 g, 53.0 molj
was added portionwise and the solution was stirred for another 2h at O
°C. Then, it was diluted with Dichloromethane (800 mL) and quenched
with HCl (0.5N, 50 ml). The organic layer was decanted, dried over
MgSOs and concentrated in vacuo. Purification by column
chromatography (hexane/EtOAc 10:1) afforded 6.9 g (yield: 80%) of
aldehyde 15.

TH-RMN (CDCls, 300 MHz) 8: 9.89 (t, 1H, J= 1.5 Hz}, 6.67 (d, 1H, J =
8.4 Hz), 6.13 (d, 1H, J= 8.4 Hz), 543 (d, 1H, J= 10.2 Hz}, 3.98 (m, 1H),
2.59-2.69 (m, 3H), 1.85 (s, 3H), 1.01 (d, 3H, J = 6.6 Hz), 0.86 (s, 9H},
0.06 (s, 3Hj, 0.03 (s, 3H).

IBC-RMN (CDCls, 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 S =

TBSO

To a solution of Diethyl(methoxy|methoxycarbonyllmethyl)phosphonate
(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 périod 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 (Na2SO4) and

evaporated at reduced  pressure. Purification by = column
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17.220 34.5211.05 (s), 3H 26.6 22 1.05 (s), 3H 26.6 23 1.05 (s), 3H
26.6 317 WO 2007/144423PCT/EP2007/055059 42 EXAMPLE 4:
ISOLATION OF COMPOUND 8 A fraction containing compound 1 (61.6
WO tatHitl from the extraction procedure disclosed in ExaRfpiERWEE55959
further purified by 5 semipreparative HRLC (Syrnmetryprep C-18, 7 vim,
7.8 x 150 mm, isocratic H20:CH3CN I_(%%:45), flow: 2.3 ralL/min, UV
detection) and 0.9 mg of compound 8 were obtained in a pure form.

CRmASAILE: SMOIRLRUS W B SO WU Q00 20N N s Pk ()

0 MHz) and 13C NMR (125 MHz) see Table 8. Table
8.6\ and 13C NMR data of Compound 8 (CDC13) N 1H (Multiplicity, J)

18CRMN (CDCls, 300 MHz) &: 6.70 (d, 1H, J = 8.4 Hz), 6.08 (d, 1H, J =
8.4 Hz), 5.47 (d, 1H, J = 9.9 Hz), 5.37 (t, 1H, J = 7.2 Hz), 3.78 (s, 3H),
3.60 (s, 3H), 3.60 (m, 1H), 2.79 (m, 1H), 2.52-2.67 (m, 2H), 1.83 (s, 3H),
0.99 (d, 3H, J = 6.6 Hz), 0.89 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H).

1I3C-RMN (CDCls, 75 MHz) 8: 163.7, 145.9, 142.1, 137.3, 132.1, 110.4,
75.4, 74.8, 55.4, 51.9, 38.1, 32.3, 25.9, 18.1, 16.5, 15.7, -4.3, -4.5.

Synthesis of intermediate 16b

CO,Et |
3 N

TBSO

To a solution of Ethyl [bis(2,2,2-trifluoroethoxy)phosphinyljacetate (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 (NaxSO4) and evaporated at reduced pressure.
Purification by column chromatography (hexane/EtOAc 100:1 to 15:1)
afforded 172 mg (vield: 82 %) of (Z}16b.

1H-RMN (CDCls, 300 MHz) é: 6.70 (d, 1H, J= 8.7 Hz}, 6.44-6.36 (m, 1H),
6.09 (d, 1H, J = 8.7 Hz),A5.86~5.81 (m, 1H)}, 5.47 (d, 1H, J = 9.9 Hz),
4.14 (g, 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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Ik 1H (Multiplicity, J) 13C 161.6 18 6.83 (ddd; 10.8, 8.7, 1.0)) 124.4 2
145.2 19 4.80 (m) 105.2 3 5.66 (br t, 4.6) 108.4 20 2.11 (ddd, 14.2, 8.1,
2.45 (m) 30.7 4 2.45 (m), 2H 26.6 21 4.46 (m)
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Synthesis of intermediate 17a

To a solution of ester 16a (4.15 g, 8.39 mmol) in MeOH (125 mlL) at
room temperature, HCl 37% (1.04 mL) was added and the reaction
mixture was stirred for 6 hours. Then the mixture was neutralized with
a saturated solution of NaHCO; (pH 7-8) and the organic solvent was
evaporated under reduced pressure. The resulting suspension was
extracted with Dichloromethane (3 x 200 ml), dried and evaporated.
Filtration by column chromatography (hexane/EtOAc 10:1 to 2:1)
afforded 2.76 g (yield: 94%) of lactone 17a.

ITH-RMN (500 MHz, CDCls) &: 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).

1I3C-RMN (125 MHz, CDCls) 6: 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 NaHCOs (pH 7-8) and the organic solvent was
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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 9 6.16 (d,11.7)
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evaporated under reduced pressure. The resulting suspension was
extracted with dichloromethane, dried and evaporated. Filtration by
column chromatography (hexane/EtOAc 10:1 to 5:1) afforded 70 mg
(vield: 61%) of lactone 17b.

IH-RMN (CDCls, 300 MHz) &: 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 =
6.0 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.

iymCPBA, DCM O, —==

A>"0TBS L>~"0T1BS
i(R,R)Co-salen Buli, BF;0Ety THF
18 AcOH, H,0O 19
OR .
\\\\ ?H PMBTCA Q\ H i) Cp,ZrHCL, Tol
_— oT —
OoTBS Sc(OTf)s ii) NCS
CH,Cl,
20 21a R=PMB
21b R=TBDPS
OR OR
Y. : TBAF B BAIB / TEMPO
\’/\/\/\OTBS o YWOH BAIB/ TEMPO
THF CH,Cl,
22a R=PMB, Y=CIi 23a R=PMB, Y=ClI
22b R=TBDPS, Y=H 23b R=TBDPS, Y=H
OR OR
- PPthHQI,l B
YY\/\AO YM
NaHMDS /THF ‘
-78°C
24a R=PMB, Y=CI 25a R=PMB,Y=CI
24b R=TBDPS, Y=H 25b R=TBDPS, Y=H

25¢ R=TBS, Y=CI
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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
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Scheme 3

Synthesis of intermediate 19

o,
L>">0tBs

To a solution of intermediate 18 (72.3 g) in dichloromethane (DCM) (918
ml} at room temperature 3-Chloroperbenzoic acid (m-CPBA) (100 g,
0.58 mol} was added in portionwise, and the mixture was stirred at
room temperature for 18 h. The white precipitate was quenched with
saturated solution of NaHCO3;, extracted with DCM (3 x 250 mL) and
washed again with saturated aqueous solution of NaHCO3 (3 x 250 mL).
The organic layers were combined, dried over NaxSOs and concentrated
in vacuo. The resulting oil was purified on silica gel (Hexane-AcOEt;
15:1) to provide epoxide as a colourless oil (64.5 g, 82%). To a solution
of racemic epoxide (30 g} in anhydrous THF (7.5 mL) (R,R)Co(Il) 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 mLj 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.

[alp=+14.1 (c=1, CHCls).

'H NMR (CDCls, 300 MHz) 3: 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) &: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5.2.

Synthesis of intermediate 20
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26.6 14 6.35 (d, 9.5) 31 1.04 (s), 3H 26.6 15 4.47 (d, 9.5) 61.0 cy co 1.04
(s), 3H 26.6 16 168.3 33 157.1 17 8.65 (d,10.8) 43
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OH

R R
OTBS

Propyne was condensed at -78°C and dissolved in anhydrous THF (165
ml). n-Butyllithium was added dropwise under Ar over 30 min, and the
resultant white suspension was stirred for an additional 30 min at -
78°C. A solution of (+) (R)-2-[2-(tert-butyldimethylsilyloxy)ethyljoxirane
19 (23.7 g) in anhydrous THF (125 ml) was then added dropwise
followed by addition of BFzOEts. The mixture was stirred for 1 h at -
78°C and for an additional hour at 0°C. The reaction was quenched
with saturated aqueous solution of NH4Cl (150 mL) and extracted with
Et20 (3 x 150 mL).The combined organic layers were dried over NaSOa,
filtered and concentrated. Flash chromatography (hexane/EtOAc 10:1
to 1:1) provided 22.7 g, (vield: 80%) of alcohol 20 as a colourless oil.
[alp= *+5.6 (c=0.1, CHCl3).

IH-RMN (500 MHz, CDCls) &: 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).

13C-RMN (125 MHz, CDCls) &: 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

OoPMB
\/T\/\
oTBS

A solution of intermediate 20 (22.7 g) and p-
methoxybenzyltrichloroacetimidate (PMBTCA) in DCM was treated with
Sc(OTf)s. 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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ONI'?"<";?' HN 18 y25 CICompound 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

WO BHH43 44423PCTTE, P2007/055959 44 162 X=0MePFd REBNLOFEY

X=1-117b X=H Scheme 2 5 Synthesis©f intelmediate 9 Toa0"C
solution of (2S,3S)-3,5-Bisffitert-butylldimethy1silylioxyk-4- 10
mahylpentan-1-ol (P. Phukan, S. Sasmat and M.E. Maier Eur. J. Org.

CoRM 2 Q03 A 3oL AR P B4 /aWD KragoiXiurs ofs5:1) to give 21a as
yellow oil (18.3 g; yield: 55 %).

H NMR (CDCls, 300 MHz} &: 7.25 (d, 2H, J = 8.7 Hz), 6.90 (d, 2H, J =
8.7 Hz), 4.45 (m, 2H), 3.80 (s, 3H), 3.65 (m, 3H), 2.40 (m, 2H), 1.82 (m,
2H), 1.79 (t, 3H, J = 2.4 Hz), 0.92 (s, 9H), 0.05 (s, 6H).

Synthesis of intermediate 21b

OTBDPS
\/:\/\
OTBS

A solution of alcohol 20 (2.88 g, 11.9 mmolj, tert-butyldiphenylsilyl
chloride (4.39 mL, 16.89 mmol}, and 4-(dimethylamino)pyridine (43.6
mg) in N,N-dimethylformamide (DMF) (14 mL} was stirred overnight at
room temperature. The mixture was diluted with water and extracted
with Et20, and the organic phase was washed with brine, dried over
NazSOa, 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 (CDCls, 300 MHz} o: 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].
13C-RMN (CDCls, 75 MHz) &: 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

. Y\/\/\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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(331mL/149 mL), Et3N (96.1 mL, 0.69 mol) was added via addition funnel.
After 10 min, S03.Pyr (54,8 g, 0.34 mol) was added portionwise and the
WQTidH4R&s stirred for another 2h at 0 C. Then, it was diluf&d (FR007/055959
dichloromethane (800 ml) and quenc%%d 5 with Ha (0.5N, 800 mL). The
organic layer was decanted, dried over MgSO4 and concentrated in
vacuo. Purification by column chromatography (hexane/EtOAc 100:0 to
0.1 affarded.45 g (yield: 3096} of aldehyde 9,5 1RMIN (GRE 13
%@6%%% %3%%% %éf{xﬁ% ?1.3% )fm, 61%),%65 (MO oH), 102,51 (M, AH),
o6 K. 102e(d eaRtion B:oHAL 08B0 ARAYed.09-PE7¢npver a
%%H%&%?Mﬁ%&%&é%@ %:02@51%'1”6@:305&:6%% fivs 48de the
6.0,18,4,18.2, 8.0, -4.3, -4.5, -5.2. 15 Synthesis of intermediate 10
TESOVephissIntisarss dehpga e s ¢ onn.2 Thel)rpEish e s arlgd to
5 goCahoethexysindidensiitiphenviphosphioiane Grs gol:Rhmshiwasy was

added and the mixture was heated at 60C over 17 h. Then, the solvent

fritisrel darurdenisdatsaprdemracindine feslithy GiRFE iR byted

calsMy stHamaiaaraphy HsxaiEtAC ReeHdientOd) @itosdng $3:Jilkration
(yield: 96%) of ester compound 10. 25 1H-RMN (CDC13, 300 MHz) 6:
679 EIarpeam of Mgty FQgdat A9 2P RICOT101) ,"ék.’ég“(rﬁ’,%‘)ﬁsed
Elvﬁg:hg%’% %&)ﬁﬂ&@(&iﬁb&tﬂm‘55ﬂz)gﬂ3681ﬁm88%)1.30 (t,3H,J=7.2
2), 0. H, 6.9 .90 (m, 18H), 0.05 (m, 12H), '30-RMN (CDC13,
10 &@W;g%ﬁé@g,ﬁ?@ 26.7, 72.2, 60.4, 59.7, 38.4, 3038.0, 25.9, 18.2,

18/ INWAR3(ABB51 BOO-AH 1 &, 7526 (WRH, J = 8.7 Hz), 6.87 (d, 2H, J =
S £SO OhEr s TThC cocih Lol o SR (0.7 9.0 10T o (=
atydBors TiF 2595 MbRufderlatpo. aftspidre/ Diisobutighliriddutm, 3H),
1.70 (m, 2H), 0.89 (s, 9H), 0.05 (s, 6H).

15 13C RMN (75 MHz, CDCls) 8: 159.4, 130.9, 130.7, 129.6, 124.2, 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
20

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 Hz. The reaction mixture was stirred at
25 room temperature under Hz (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 % HCl. The organic layer was dried over
NaxS0,, filtered and concentrated to afford intermediate 22b (4.27 g,
yield: 90%) as a colourless oil that was used without further

30 purification.
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hydride (DIBAL) 1M in toluene (231 mL, 0 231 mol) was added over a 10
period of 10 min and the mixture was stirred at -78C. After 4 hours the

Wé&(})%%tyigm‘x\éas guenched with MeOH (10 mL) and a Saturatedl)é?f#%%@iéssgs‘(’

ium pof'assium tartrate was added (800 mL) and diluted' w
(1000 mL). This mixture was stirred fog2 h and then the organic layer was
decanted. The aqueous residue was extracted with additional 15 EtOAc (2
x 400 mL) and the combined organic layers were dried (Na2S04) and the

seiveM Rvas T saied e sesulting alavas, prfied. by cokein, 6H), 5.48
hromato y. (hexanc/Et0Ac 20:1 ta 10;1) affaordi 2,5 g (yield; 77%
%Igﬁgolg‘{%?g'S'Qngﬁl\}lﬁ))( '§,-§%d‘ﬂiH§% 53 ‘(ﬁ;%ﬂf% 3%{’ )16
b, 298 s 249, 3666 202)(,.38),1 2649(¢m, 2H), 1.87 (&IGH3HL. 10165, 1.2

(m, 2H), 0.91 (d, 3H, J= 6.9 , 0.8 , ), 0.03 (m, 12H). 13C-RMN

(@ﬁc@:@%éw\/ﬁi{z‘) @:‘%ﬁi@,%&é?%&s 59,0, 37.8, 37,5, 25.9, 18.3,

I8CLRIBI9, (TY14.4 5> N 25.8. 12 nttie6i8 ;ofl RPefnadidte; 1226 FB3Q5.8;

007/14 P E1'2007 > 7.Qver lution of alcohol 11

\(g(?gz’gg#'sér%rznéél f%%&éy%%?hé?(%?sﬁf) tquﬁd%r g%%h al%%bsphere,

Mn02 (101 g, 1.16 mol) were added and the mixture was stirred at room

tggﬁg@é;ég%ﬂh@ep%gg&igi%ggxture was filtrated over a silica get column

resulting solution was dried under

reduced pressure to afford 29.1 g (yield: 94 %) of aldehyde 12. 11-I-RMN

(CDC13, 300 MHz) 6: 9.37 (s, 1H), 6.44 4 H, J = 9.6 Hz), 3.82 (dd, 1H,

J= 6.3, 10.8 Hz), 3.65 (M, 2H);2.82.(m,1H), 1.74 (s, 3H), 1.67 (m, 2H),

1.02 (d, 3H, J=6.9 Hz), 0.86 (SMWW, 12H). 10 13C-RMN

(C1JC13, 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, 14.3, 9._4, 44 -4.5,-5.4. S_ynthesis of intermedi_ate_ 13

1R, TBSQUTRA 3¢spension 4 iqdometv biphernyiphospheniymipdide ooc o

(Gilbert Stork, KZ. Tetrahedron letters 1989, 30(%7), 2173) (96.3 g, 181.7
rﬁ@rl,gp)ion 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 ml). The combined organic layers were dried over
NaSQg4, 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} 6: 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



in THF (727 mL) at OC, a 1M solution of sodium hexamethyldisilazane 20
(NaHMDS) (181.7 mL, 181.7 mmol) was slowly added, via addition funnel,
over a period of 10 mm. After stirring for an additional 5 min, the solution

WO Y TEHHEd to -78C and PCT/EP2007/055959
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20

1,3-Dimethy1-3,4,5,6-tetrahydro2(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) 25 dissolved in THF (727 mL). The

fﬁ@f@%ﬁ@%@%@t Jd%%éwwg eas Slived ek dn of
ours. Hexane (IL) was a and the resultlng slu ry was filtrated over
@S dndwBshiedmitpBdiitichhphetal®® (3nk) THfltFgrRolas avapbistedas

upder feduceg pressuis.and,ihe fesuiting Qi wag Aurifiad Y GelHRRted. The
chromatography 30 (hexane/EtOAc 100:0 to 20:1) affording 32 g (yield:

8a9k) et isthgediBItlo R JOEA L aarbpesH2Bt 55959 wgethsrikon of

(RS, 3aeM U%Qﬂﬁ ﬁ%}ﬁgr Moh % 81 faldd e 6-Q8iédd okl Ma8sb - Ziltered
Hz) 557 (dd, 1H 9.6. 1.2 Hz) 363371m3H)258(m 1H}19O

@némomcmﬂzﬁ@tgﬁ) g dirsmatessaphy, (He bEER A 18y h gave the

@yl 2k LIBQRIMN| R 3 G5 Mz Roldidr o sk38ill, 131 8, 74.6,
7279, 59.8, 38.1, 37.9, 26.0, 18.3, 18.2, 15.7, 15.7, -4,

SENBLR 67 oot A TS0 s % E31kion A barid 13 (38 g3z 6
B3R, (114 mi.ppysdiniyg piteljyenesiiinatq P PTES) 2.84-6,B0(m

el e nd e eaplon B e AL GO 3 7010

reduced ,presgq@ &M, the-resulting, dil 0Fasspadfied by column

h 1),affording yield; 93%),of . :

alcots\%%w&J %@%ﬁ%@%@ Otg léét)%r%qe’gq(g(%él 3278%1’ I—fz%g .1% 25.9;
(@213,65> B.8HZ), B43(Q718 192.8,.9187), 3.67-3.87 (m, 4H), 2.71 (m,
1H), 1.89 20 (s, 3H), 1.73-1.86 (m, 2H), 1.01 (d, 3H, J= 6.9 Hz), 0.91 (s,
9H) 0087 0.115 (m 6H). '3C-RMN (CDCI3, 75 MHz) 6: 142.4, 136.4,
@ / S e60100 3 3e.4, 26.1, 18.2, 17.1, 16.0, -4.1, -4.2. 25

Synthe5|s of mtermedlate 15 TBSO

OPMB

(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 NaxSOa, 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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WO 2007/144423PCT/EP2007/055959 49 To a 0 'C solution of alcohol 14
(8.7 g, 21.2 mmol) in a mixture of Dichloromethane/DMSO (50.9
mL/22.9mL), Et3N (14.8 mL, 106 mmol) was added via addition funnel.

WYY /164?1%|n, S03.Pyr (8.43 g, 53.0 mol) was added portion%g/eEgzr]O(97{I9|%5959

solution was stirred for another 2h at @& C. Then, it was diluted with
Dichloromethane (800 mL) and quenched with HC1 (0.5N, 50 mL). The
organic layer was decanted, dried over MgSO4 and concentrated in

vacyo Rydfisation3ayocelumnseyorsatognamhyr (hexaneset08c-18:1)Hz), 6.85
afforded 69'% (%ield: 80%) of aldehyde 15. 10 'H-RMN %S:DClZ, 300 MHz;{
B 280 (155 H8s w8l 7 1, U I Lk, B n = d L o)
HZ)25:43 (113,96 ). 217)2 5984, 21H), 259202, 3H)3 ¥333(9).

: ( J=6. 86, (s, 9H), 0,06 (s,.3H),.Q.03 (s, 3H)
ig)c%z'% ?E%%i% ?% %)ﬂ%ﬁ%‘z%é%: f%l?&qlég%,ﬁlﬁ%&’}ﬁ&?%?g, 122.8,
154913, 3%9.3, 25.8, B 168/ 313.9,542] -4.5. Synthesis of intermediate
16a 20 To a solution of
Diethyl(methoxy[methoxycarbonylmethyl)phosphonate (5.51 g, 14.45
Bymdshesid ¢8ioteumGl{21e524.x43.34 mmol) in dry THF (390 mL) stirred
under argon atmosphere at -78C, a 0.5 M Potassium
bis(trimethylsilyl)amide solution (KHMDS) (43.34 mL, 21.67 mmol) was 25
added dropwise. After 15 min aldehyd&18P%39 g, 14.45 mmol) in dry THE'
was added dropwise over a periﬁd\ewﬁ\mimgnd stirred at -78C for 90
mm Then, the reaction was quenched with a saturated N1-14C1 solution
(200 mL), warmed to room temperature and diluted with Dichloromethane
(1000 mL). The organic phase was dried (Na2S0O4) and 30 evaporated at
B4lBed (ésgufe 1Rurifivalion by ecldath tiv@ solution of alcohol 23b (2.05
20075444200 CLER0G1I0R90 HQ chiaraaiauiam esane/BBcy The

0:1) afforded pure 4.2 g (59%) of (E1-16a. 11-1-RMN (CDC13, 300 MHz)
gggq@m'nlﬁj:grﬁ ggaygygrgqygq@,rpﬂm]:temperature for 16-18 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. The
combined organic phases were dried over NasSOs, 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.

'H NMR (CDCl3, 300 MHz) 8: 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) &: 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.

Svynthesis of intermediate 25a




8.4 Hz), 5.47 (d, 1H, J = 9.9 Hz), 5,37 (t, 1H, J = 7.2 Hz), 3.78 (s, 3H), 5
3.60 (s, 3H), 3.60 (M, 1H), 2.79 (m, 1H), 2.52-2.67 (m, 2H), 1.83 (s, 3H),
0.99 (d, 3H, J= 6.6 Hz), 0.89 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H). 13C-RMN

WOCHTI34428 MHz) 6: 163.7, 145.9, 142.1, 137.3, 132.1, 110P4 FAEPA007858959
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55.4,51.9, 38.1, 32.3, 25.9, 18.1, 16.5,15.7, -4.3, -4.5. 10 Synthesis of
intermediate 16b 0022 TBSO To a solution of Ethyl
[bis(2,2,2-trifluoroethoxy)phosphinyllacetate (0.16 15 mL, 0.66 mmol) and
I8-crown-6 (350 mg, 1,32 mmol) in dry Th#;62.4 mL) stirred under argon
atmosphere at 0C, KHMDS (123 mL, 0.62 mmol) was added dropwise.

After 30 min aldehyde 15 (180 mw\mn dry THE was added
dropwise and stirred at -78C for 60 min. Then, the reaction was quenched
with saturated NH4C1 solution, 20 warmed to room temperature and

diluted with EtQAc. The organic phase was dried (Na2S04) and

dPap ot HRRFASIRURB P HIIESIRY BERRERTGANSF BBRIHH ChiBigfo dt&phys: 31

taexanalE idAey R0 dsta s 1) ationded 47 20peh(vistdh &2 06Yef &) Wbkolution
1H-RMN (CDCI3, 300 MHz

) :6.70 (d, 1H, J=8.7 ,.6.44-6.36 (m, 1H
5t Lo YOR I Lo Mk Bt i ST ARG AS g for 2
4{-1114,(@{1:18ljelléﬁ.&Hﬁhrﬁaﬁﬁa&@é(ﬁmdlﬂd),—’&ﬂwﬂﬁﬁ(m,sl:iﬂ),tﬁxﬁﬁaﬂ?‘ﬁa (6.3

ik L e R O AT

[MitNal+a WO 2007 442 23P EiERROFIN5EIBP SR SyrtHesiSomin, diluted

int diate 17 |t ter,16a (4.15. 9 i .

B Tisate S AR IS AR et Tt B s ripsed

mamapmm@mehms@mbéuaqrfamms.themememmmé wasler requced

g%%@ﬂ%sdawz&htﬁé%%g&ai%ﬁagw%egg\@ﬁk&@%gg@olfﬁ%ﬁn&%&ag@gaphy
un g

olvent was evaporate r reduced pressure."The resultin

{Hspermsid B 112510 2xtrdeted With Dichion BSmare ERAWMLY Figy yield:
W/gayaporated. Filtration by column chromatography (hexane/EtOAc 10:1

to 2:1) afforded 2.76 g (yield: 94%) of lactone 17a. 11-1-RMN (500 MHz,
CBAUNIR( @881 309, MeHrb Hz5, 82042 H =85 A7), DEP (&, 2H, /=

¥ 28.p-8 0224319, 3 Hadr 100 HD). A U2P A 309 (B 30)s, 3H),
2.84 (m, 1H), 2.55 (m, 1H), 2.43 (d¢, J = 1H, 3.0, 12.0, 15.0, 18.0 Hz),

3
BEp(E et ¢ GimH2 >62.52!gz<)t?‘1ﬁiﬁl\ﬁl\@§l(§5%z, CDO013) 8:
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. 20 Synthesis of intermediate 17b
Synthesis of initermediate 25b

OTBDPS
M
|

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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To a solution of ester 16b (172 mg, 0.36 mmol) in MeOH (4 5 mL) at 25

room temperature, HO 37% (0.03 mL) was added and the reaction

mixture was stirred for 3 hours. Then the mixture was neut?‘J/J (12\/6/ %\?8@
Urateéd*2olution of NaHCO3 (pH 7-8) and the organic solvént was

2007/144423PCT/EP2007/055959 52gvaporated under reduced

pressure. The resulting suspension was extracted with dichloromethane,

dried and evaporated. Filtration by column chromatography

(hexanedetDAstE0Hd05d) Bf@%@@%ﬁi@ (yieldeHSathoraf &ﬁfgﬁwcb 2Bb (2
1H-RMN (CDC1:), 300 MH2) 6691635(1? 1H)668% 84H

8:67 ({1 HCIL 8 ARi2f 66 wﬂeaﬁ gl Fhap @¥as) s (m oyt Jigfther
)mﬁcb@leﬁ 1H), 3.65 (s, 3H), 4.26-4.18 (in, lH) 2.92-2.79 (m, 1H)

%ff;“ﬁ?f%&ﬁﬁﬁe peisopact gl AUR A e N BT

pravidess sewaraleiamplos iy e ikl pf IragrieaVDnmn actordadveedwith (m

bepomspieprouied nSeaT A 15ICEE DA - 6, 106

@TBHJi) Cp2ZrHClI, To!
I3C-RMN (CDCls, 75 MHz) &: 138.2; 136.2; 134.3; 129.9; 127.8; 126.4;
126.0; 84.1; 71.9; 41.6; 34.5; 27.2; 19.6; 13.2.

Synthesis of intermediate 25¢

OTBS

CIM
|

2,3-Dichloro-5,6-dicyano-p-benzoquinone (DDQ) (3.6g, 16 mmol} was
added to a solution of 258a (5 g; 12 mmol} in DCM-H.O (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
Et2O (200 mL) and washing with 1M NaOH (3 x 50 mL) and brine (50
mL). The organic phase was dried over NaxSO4, 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 guenched by pouring into Et2O (100 mL) and washing
with 1 M HCI (40 mL) and brine (40 mL). The organic phase was dried
over Na»SQa, 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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OTBS SC(OTO3 CH2C12 ii) NCS 20 OR 2l1a R=PMB 21b R=TBDPS
OR 24a R=PMB, Y=CI 24b R=TBDPS, Y=H 25a R=PMB,Y=Cl 251)
R=TBDPS, Y=H 25c R=TBS, Y= Cl WO

WORY7/M442%2 3P CT/EP2007/055959 53 Scheme 3 Synthesid 6fl/EP2007/055959
intermediate 19 0,, 5 62

To a solution of secondary alcohol (2.8 g; 10 mmol) in anhydrous DCM,
under Ar and at 0°C 2,6-lutidine was added dropwise, followed by
addition of tert-Butyldimethylsilyl trifluoromethanesulfonate (TBSOT)
(TLC Hexane/DCM 4:1 showed no starting material). At this point the
crude mixture was quenched with 0.5M HCI (25 mL) and extracted with
DCM (2 x 25 mL). The combined organic layers were washed with a
saturated aqueous solution of NaHCO3 and brine. The organic phase
was dried over NaSOs, filtered and concentrated. Flash chromatography
(Hexane /EtOAc 100:1 to 20:1) provided 25¢ as a colourless oil (3.14 g;
yield: 80%}.

IH NMR (CDCls, 300 MHz) 8: 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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To a solution of intermediate 18 (72.3 g) in dichloromethane (DCM) (918
mL) at room temperature 3-Chloroperbenzoic acid (m-CPBA) (100 g, 0.58
mol) was added in portionwise, and the mixture was stirred at 10 roo
W?e%%éﬁéfﬁ?e for 18 h. The white precipitate was quenched \]K/ﬁwlé%%ﬂ%{?gﬁsg
solution of NaFICO3, extracted with Q§aM (3 x 250 mL) and washed again
with saturated aqueous solution of NaHCO3 (3 x 250 mL). The organic
layers were combined, dried over Na9504 and concentrated in vacuo. The
resulting oil was purified on silica gel (Hexane-AcOEt; 15 15:1) to provide
epoxide as a colourless oil (64.5 g, 82%). To a solution of racemic
epoxide (3 F‘g) in anhydrous»el'l—,l,F (75mL) (R &Co(ll) complex (448 mgq,
074 mmolj was addedf6loved by AcOH (0.E4 mL) The solution Wgsec
cooted to0C-andwater(F-2aptwas W The react|0ﬁ-was>
allowed to warm tb roopNi@VipgLature and stir 18 h HN hat time the
volatlle materials were ¢dfficeptated in vacuo and the ude Was directly
2’3‘1 agel column. Flash chromst r | Ic-)|cexan EtOAC
(1 %:@;\emant provided chiral : 6%)
as efBRRISEI. [a];-, = +14.1 (c= 1 % VLI(\}M% gé
MHz) 3: 3.74 (t, 2H, J = 6.3 Hz), 3.01 (%eﬂ-klr)‘n?rs 4;(@
2.48 (dd, 1H, J =5.1, 3.1 Hz), 1.70 (in, 2H), 087(s 9H) 004(s 6H) 13C
RMN (CDCI3, 75 MHz) 6: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5,2. 30

Synthesis of intermediate 20 W() 2007/144423PCT/EP2007/03595% &4
OH OTB®Rropyne was condens<§d_z<1t -78C and dissolved in anhydrous

W&m%n Buyllithium:was acled Fsdlise nd £ Arovef 30
and the regpyltant white S‘u‘s’mmas stirr madbiti

mm at - 78C. A soljftiorNok:(+) (RI2LR2-(ten- N 0
butyldimethylsilyloxy)ethyl]oxiraasi I®23.7 g) in anhydrous THF (125 mL)
was then added dropwise followed by addition of BF30Et2. The mixture
wasaRFTES MFA, FRaEE‘-ByO 78C and for an addition@#8aRaTB% YThk R.= 'Bu
rediiBATRBER S YsHeRet BHth saturated aqueous s@h@@h%frﬁlpﬁﬁﬁﬂﬁﬁ= ‘Bu
meediel BRtracedRaitR Et20 (3 x 150 mL).The colfifie ’nYc y@? 'Pr
were dried over NaSO4, filtered and concentrate )) @(’zph
(hexane/EtOAc 10:1 to 1:1) provided 22.7 g, Wield:'80% ‘of alcohol
a colourless oil. 15 [DID = +5.6 (c3¢hEn@HE13). 1-14-RMN (500 MHz,
CDC13) 6: 3.75-3.90 (m, 3H), 3.47 (d, 1H, J= 2.7 Hz, OH), 2.34 (m, 2H),
179 (t,3H,J = 24Hz) 1.75 (rn, 2H), 0.89 (s, 9H), 0.07 (s, 6H).

REM B ediztd 206 77.8, 75.8, 70.7, 62.4, 37.6, 27.6, 26.1,

2018, 3, 3 7 -5. 3 5.4, MS (ES) miz 243.2 (M+141-fr, 265.2 (MNar
Synthesis of intermediate 21a OPMB 250TRBsygg

Asolutionofintermediate20(22.7 d. 1)
BocHN™ 7

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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methoxybenzyltrichloroacetimidate (PMBTCA) in DCM was treated with
Sc(011)3. The mixture was stirred at room temperature for 2 h (TLC 30
checking) and the reaction was concentrated in vacuo and purified by
WQV®?0E77144423PCI/EP2007/055959 55 column chromatdyrBRge07/055959
(hexane/EtOAc 50:1 to 15:1) to give 2 g as yellow oil (18.3 g; yield: 55 A).
'1-1 NMR (CDO013, 300 MHz) 6: 7.25 éi,.] =8.7Hz),6.90 (d, 2H,J= 8.7
Hz), 4.45 (m, 2H), 3.80 (s, 3H), 3.65 (m, 3H), 2.40 (m, 2H), 1.82 (m, 5 2H),

1.7 3 =2.4Hz), 0.92 (s, i

T S oD S R ke e NS Hens rupe was
swraloh), textdgety diphergisily 1 ehibBidenaiBoanled] 8@ mmstirargature. The
4-(imsthylaminglavridine (434 n@; im Ngimethvformarpide (QMR) (ter.

mL) was stirred overnight at room temperature. The mixture was diluted
Whh wagemandasaratted IS wieiEwRibhawd the ershisieiphaechdnaSed e

iR Bine, dued.oxsrNpanfe. fiteracdband SoOcaEAtsHaFIash residue was
chromatography (Hex/EtOAc, 92\:}1)1% gave the silyl eter 21b (5.3 % };leld:

9ayifiad Proiarieshmatos1amiRr eesdics: 8ob Merges/7 6201 to

4*5)17.-49%&&&%@&6%%@7@%@ i&td), 850013402 (bt @ 23 2dil.
(lm,g%lz, 1.84-1.81 (m, 20 2H), 1.69 {t, 3H, J= 2.7 Hz), 1.05 (s, 9H), 0.84

(& YR HRE I6HFOLMRRIN: (EDE 18 752y 67 3613k (348 iod F: J =
128812 7 8586 (2; 08L.95601,83818),27.5594,2120.2,19.8) B 476 &y 11H, J
Synthesis of intermediate 22a 25 OPMB

2015 A4 33PCFIEP30d 7105555956 C) TE?E%%?N&?%%&@AH& el 1.98
reacie) wasrstissed BNt &4 reowHgnhemyyre3 Aihedredctigritémperature

oS DR SOy A 2 ol 800 78
reahior was éofed6.5, 34.8, 33.8, 28.1, 26.7, 25.9, 21.2, 18.3, -4.3, -
4.4.

15

Synthesis of intermediate 26b

OTBDPS

H\/h\/
N
BOCHI\in/ Z X

O

20 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

25 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 NasSOs. The solvent was removed under reduced pressure

and the residue was purified by flash chromatography on silica gel
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5 0C and N-chlorosuccinimide was added in one portion. Stirring was
continued for 30 mm at room temperature and the reaction was diluted
with Hexane/EtOAc (95:5; 500 mL). Removing of the solid chq%gébcé\?#ﬁg%tg
further purification (15.1 g; yield: 86%s10 kin= +20.5 (c= 1, CHC13). 1H
NMR (CDC13, 300 MHz) 6: 7.25 (d, 2H, J = 8.7 Hz), 6.87 (d, 2H, J = 8.7

Hz), 5.64 (td, 1H, J= 7.8, 0.9 Hz), 4.45 (q, 2H, J=11.1 Hz), 3.80 (s, 3H),

i fme 2t A2 (0D:1H) 21871(, 2htcdmliitdzRE3IBSH), Hidll: (M %)
2H), 0.89 (s, 9H), 0.05 (s, 6H). 15 13C RMN (75 MHz, CDC13) 6: 159.4,

165 9PFaied12% 30 O3 2, 114.0, 75.2, 71.4, 59.8, 55.5, 37.7, 33.8, 26.1,
201 AMR FCH Al Spathedis of internediae 22 OARDRE320. 25 ask 6H), 7.13

AP TPNE R 21 .25 ol gueie S L 5

fiushesl. 9t 2 2H)e 4ea6tio ikt @ HasEHeed. A726uodHH e hpératiré (m,

erH2 (1.a foga h ire[Ltiéro I f 'ThjeHlll
%?d% v%/aéériﬁ@s’e with et y?rg:éf:&{%%t% é%ﬁ%ﬁ’fﬁﬁ’e?\%ﬁEW% ed
with 0.1 A HC1. The organic layer was dried over Na2S04, filtered and

ncentrate f inter jate 22b (4.27 g, yield: 90%) as a

Sidiialene %;%%&15% out further 30 purification. WO
2007/144423PCT/EP21107/055959 57 11-1 NMR (CDC13, 300 MHz) 6:
7.70-7.67 (m, 4H), 7.44-7.36 (m, 6H), 5.48 (y7ddd), 5.36-5.27 (m, 1H),
3.95-3.87 (m, 1H), 3.71-3.55 (
1.73-1.66 (m, 2H), 1.41 (dd, 3H,
91-1), -0.02 (s, 6H). 5 -3C&RMN
127.8; 126.4; 125.8; 70.9; 60.4; 39.
-5.1. Synthesis of intermediate 23a OPMB CI 10 To a solution of 22a (23
g) in anhydrous THF under Ar and at OC a solution of

Tetahushdamensytiven Huatiste GEB A avasdaddead doppwis@oustidpetod mg,
of 20 min (the solution turned red). The tion mixture 15 was stirred at
T R e P TEF S BncE i HAS [ hcHBd a0 s ROPHs RSS2
sohiien ghNHACAd(TONoMinh T hieecomiuindd tayées evdbedepaiaiedravd V. F.,
the aguequs phase was cted th Wy with E (3x 15 ).
SRR DA IS wers rioH aydr NI Mherafran 0> mmel)
concerttateduridlaSHahrombtegapby fhakarmethylethylenediamine (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 Na2SO4. 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) 8: 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, 5H), 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).



20 JEtOAe 4:1 to 1:1) provided 23a as a colourless oil (11.9 g; yield: 73%).
NMR (CDC13, 300 MHz) 6: 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

WQR02AK42303 (s, 3H), 1.75 (m, 2H). 25 Synthesis of interm&&atEr2%y/055959
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OTBDPS WO 2007/.144423PCT P20Q7/055959 58 PPTS (837.7 mg,
3.33 mmol) was added in one portion 10 a solution of 22b (4 g, 8.33 mmol)
in ethanol (80 mL). The reaction mixture was stirred at room temperature
7 d as,co rate residue {luteghin, D d
R D o et S B Nal 05 1o o ey 6
Brtracd Sdrid @vaBNa 280U, filteded Arfd ddndentfatod Hfastt-4-
chromatography (Hex/EtOAc, 95:1) gave the silyl eter 23b (2.12 g, yield:
69%) as a colourless oil. -H NMR (CDC13, 300 MHz) 6: 7.73-7.69 (m,
SunthemisrodAnberarerlintea2as (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), 2.32-2.14 (m, 2H),
1.89-1.78 (m, 1H), 1.70-1.60 (m, 1H), 1.37 (d, 3H, J= 6.9 Hz), 1.07 (s, 9H).
13C-RMN (CDC13, 75 MHz) 3: 136.2; 134. Tﬁ%o.o; 127.8; 126.3; 125.9;
72.3;60.1; 37.7;, 34.3; 27.2; 19.%; 13.0.1 thesis of intermediate 24a
(Diacetoxyiodo)benzene (BABBJ.(1 35. [) was added to a 20
solution of alcohol 23a (9.2 '32,'\52 mmol) and 2/2,6,6-
Tetramethylpiperidine 1-oxyl (TEI\H—’O) (515 mg, 3.3 mmol) in
dichloromethane anhydrous (92 mL). The reaction mixture was stirred at
room te rature for 20 h until the alcoho] was no longer detectabl
I ARD ISR SR i SRSt R e 37 7 T
NG Iranch B xtpactedsivith BeGvoBaxel A0 in).gT e 7D milsins )l andafiooc- Phe-
ere dried.over Na2S filtered and concen idu
B e oo R e BTy (b ARERER, 7.
esrah edlour|dost il 6. 32 yield670%4)1 WOL2607 /(1444 2@C 0.375 mmol),
T/EP R( 1 ) : 9
SR R e M A D A el (e w0
2H1 3 =mndl) HAn. 0edide 1253 60 (s B81) 20 (rineh) andsdiy, PME (2.5
203 Restih R RMNEG DS 7a ML RicaBd t1PR GvdSadaildl beated at
129.7,122.8,5114.1, 73.3, 71.5, 55.5, 48.3, 33.5, 21.3. Synthesis of
B mEdiadie 448 andrapesteiagem temperature. The resultant mixture

was diluted with EtOAc and quenched with water. The organic layer

was washed with water and dried over NazSOs. 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 (CDCls, 300 MHz) §: 9.19 (d, 1H, J = 11.1 Hz}, 7.36-7.21 {m,
5H), 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 (CDCls, 75 MHz) 8: 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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10 BATE (1.97 g, 6.11 mmol) was added to a solution of alcohol 23b (2.05
g, 5.56 mmol) and TEMPO (86.87 mg, 0,56 mmol) in 25 mL of DCM. The
eaction mixture was stirred at room temperature for 16-18 it
AICORAIVAS no longer detectable (TLC), and then it was qﬁ(ﬁ%&#&é&ﬁ/{ﬁ%w
15 saturated aqueous solution of NH4£>1, and extracted with DOM. The
combined organic phases were dried over Na2S0O4, filtered and
concentrated. The residue was purified by flash chromatography
(Hexane/DCM 5:1 to 1:2) to give 24b (1.733 mgq, yield: 79%) as a
olourless oil, 20 1H NMR (CDCI3, 300 MHz) 6: 9.72 (t, 1H, ,/ = 2.7 Hz),
%%%%M%@ﬁ%ﬁé 6H), 5.56-5.45 (m, 11-1), 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). '30-RMN 13, 75 MHz) 5: 202.3;
136.1; 134.0; 130.1; 127.9; 1 : 1:69.4; 50.1; 33.1; 27.2; 19.5;
13.1. Synthesis of intermediate 25a WVO “
2007/144423PCT/EP2007/688959760 ~To a suspension of
iodomethvltriphenylphosphonium f@dide (16.6 g£81 mmol) in anhydrous
THF (126 mL), at room temperature, a 1M solution 5 of NaHMDS in THE'
(31.27 mL) was slowly added. After stirring for 2 min, the yellow mixture
Wasdusien tof- PEODQMY atesiGHoA Ui YaHv®.36p A0 Mthidigin TR ggpol) in
Wipias-tienadded Eh@gr%%qmea&weawamm@ 3b178 6.5 20in. The
and at room temperature for 5 min, diluted with hexane and filtered _
HRHOTHATE BT ectias TREBIPRIAS rte@aD WRERSK e sndiigted with
eocninge firales were avanerated WidekedueedpiessuteraRddhgps of 3M

resulting oil was purified by column chromatography (Hexane/EtOAc 12:1
W3 aifsrding sk a8 Dol il %9?@@9%&&?@?@%. PH i pRfughen was
(&lﬂﬁéﬁa@ot)(?zb/iﬂa)gﬁw Zatle, @@l\)@.:’ﬁﬁ Hom® Bfe(d, ctidadie 1i8gekizere
6,25 (m, 2H) 5.64 (t, 1H, J= 7.8 Hz), 4.42 (m, 2H), 3.80 (s, 3H), 3.55(m,

53°S 5% ﬁﬂa%%@zm%%, 3155 e&,nﬁsp%@;?ﬁﬁeg?s%m bl the
20ArB RREROTDar( SUspansigietd icD g thy ltriphRoytplib sphiotareas used

(%.%%O%tG 381: mol?éirn Tcgﬁégo mL) at room temperature 6.83 mL of a 1M
solution of NaFmB (g mmol) in THF was slowly added. After stirring

fof 2NNIR, BB 3/eloW mikinye was/Godled!td, -78-Coatdzsofutidn(of 28h J =

87 g,4 in THE l, d j j
8 ST 208 E1070 i Rer o Toa (amhparAn Tor & e ehtod

With‘héexarféiand -fitefedIhtouy R a Blug delitef31 62 Iite PHAG W®H).
2007 B¢ 22Red T EALPRREI5998% 1 o, 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

Hﬂ/
HoN = X

O

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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61 was rinsed with Hexane/EtOAc (10:1 to 5:1) to afford compound 25b (2

g, yield: 89%) as a colourless oil that was used without further purification.

'H NMR (CDC13, 300 MHz) 8: 7.70-7.66 (m, 4H), 7.45-7.34 (m, 6H), 5
WEAUBIIL2Em, 2H), 5.49-5.43 (m, 1H), 5.35-5.27 (m, 1H), 3 B4TATH(FPSSIS9

1H), 2.30-2.27 (m, 2H), 2.24-2.04 (m, 2H), 1.43 (d, 3H, J= 6.6 Hz), 1.06 (s,

9H). 13C-RMN (CDC13, 75 MHz) 8: 138.2; 136.2; 134.3; 129.9; 127.8;

126.4; 126.0; 84.1; 71.9; 41.6; 34.5; 27.2; 19.6; 13.2. 10 Synthesis of

g@me@%ﬁc & td ORIl uRe flievang i ienzaauineae GBGY of am

.69, 16 mmol) was added to a solution of 25a (5 g; 12 mmol) in

De®HH2e20adatenar htthespiedvdianroseciessparbiulét st tizgm was

ClhG Hexanslr g &L Shgyvesnq sing matsrial thed2AIPHAESs were
quenched by pouring into Et20 (200 mL) and washing with 1M NaOH (3 x

doissl oasa DS ®o 0T NG AR prEsdSHadtnEd BoetNadersh the

fitered-and conrceniaigd sChomntographicwRRAI6RM After purification by
p-methoxybenzaldehyde was tacilitated by reduction to p-methoxybenzyl

Heshahromaraginrientiexssitlist Oftheétekithud Ghtained in MeOH with
NaBtidndes A aseesers wasneain@ined ayreomotenpgraturmtar.dd(m,
The reaction 25 mixture was then quenched by pouri 'ngéit 0 (é%% r@L)
45T wadking ARHTAPHGLOAD niEitarid brihe (40 ThLY, ThEBrgarie phade ™
Wes, dsesboyerdNad S Q) filteredl andl cancentrated 2T e Sedultingy ®1-8a20 (m,
purified ilica_gel (He /EtDAC 10:1 to 4:1) to provide the nda
Dot 08 dBiotHins ofp (38 b: Bbid B S v S0 5+ 69 F, F05 (s,
2007/0 A P3RET/[EP2007/055959 62 To a solution of secondary alcohol
8q; | s.DCM, un and at0 -Jutidine y) .
O ol wAAE) Schia o el B eyt 2 2 126.3;
ttifl6azormethanéifonate . @;BRIOT BET LCHekaRe/BCRV £1 2hdwddrn 13.2.

starting material). At this point the 5 crude mixture was quenched with
0.5M HC1 (25 mL) and gxtracted with DCM (2 x 25 mL). The combined

15 diyaticlayekinerewadhée 3ulth a saturated aqueous solution of

NaHCO3 and brine. The organic phase was dried over NaSO4, filtered
and concentrated. Flash chromatography (Hexane /EtOAc 100:1 to 20:1)
provided 25c as a colourless oil (3.14 g; 10 TSR 80%). 1H NMR (CDC13,
300 MHz) 6: 6.25 (m, 2H) 5.6 H, J = #8Hz), 3.82 (m, 1H), 2.38 (t,
2H, J = 6.0 Hz), 2.20 (t, 2H, J%ﬂﬂz .03 (s, 3H), 0.86 (s, 9H), 0.05 (s,
6H). 13C RMN (CDEASB, 75 MHz) 5: 137.7, 130.9, 124.3, 84.6,

70.6, 42.5, 36.6, 1525.9, 21.3, 18.% -4.4. EXAMPLE 7: SYNTHESIS OF
FRAGMENT BCD  Scheme 4 provides several examples of synthesis

of fragment BCD 20 accordance with thc nomenclat rovided i .
R T OROUH A SR e P S F1GE 8BS0 g o e 02 mmo) in

20 ethylene-glycol {15 mlL} 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

25 dried over NasSOa, filtrated and concentrated in vacuo to afford the

primary amine 27¢ (170 mg, 85%) as a yellow oil which was used
without further purification.

1'H NMR (CDCls, 300 MHz) §: 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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25a R=PMB, Y=CI 25b R=TBDPS, Y=H 25c R=TBS, Y= CIl 26a R=TBS,
Y=Cl, R1= Boc, R2=tBu 26b R=TBDPS, Y=H, R1= Boo, R2= tBu 26¢
R=TBS, Y= Cl, R1= Boo, R2 'Pr 26d R=TBS, Y= Cl, RI= H, R2=CH2Ph

>
WORIFHAHRTRS, Y=CI, R2= tBu 27b R=TBDPS, Y=H, R2= {8570 7/055959

R=TBS, Y= Cl, R2= Or (Z)-28a R=TBgg Y=Cl, R2= tau (2)-28b R=TBDPS,
Y=H, R2= tBu (Z)-28c R=TBS, Y= CI, R2='Pr (2)-28d R=TBS, Y= Cl,
R2=CH2Ph (E)-28e R=TBS, Y=CI, R2=tBu Scheme 4 5 Synthesis of
intgrmedinte; 2610FBS; A gspalablesSeblenk e wasochargedwit), 2.03
copper (1) iodide (148 mg, 10 0.78 mmol), potassium carbonate (1.076 g,
578 O PShPBco- THs LeBB GNHZ torbpafod oftbwihain procbatra2 (d
described o Berdn@s {4, l6H] etrahedron Letters 1995, 36, 7115-7118)

R GBI o BhiAe (OVEDR) 1166 e 1lsc'amB, W 715

®elide 25¢7(13048, 269 nanal), ¥D20@71144433PCF/EP20071055959

Synthesis of intermediate 28a

oTBS
BuSn O H
PGP RN
5 C

To a solution of amine 27a (918 mg, 2.27 mmolj in DCM/DMF (10:1,
39.6 ml), a solution of (Z)-3-tributylstannylpropenoic acid (1028 mg,
2.84 mmol) in dry DCM was added, under argon atmosphere, and then
was cooled at 0 °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 NasSOag,
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.

I'H NMR (CDCls, 300 MHz) &: 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 Hzj, 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).



64 and dry DMF (15 mL) were added under argon. The Schlenk tube was
sealed, heated at 90C for 16-18h and cooled to room temperature. The
resultant mixture was diluted with EtOAc and quenched with water. The

WQR§aHId443%er was washed with water and dried over Na2S B4 THRR087/055959
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solvent was removed under reduced pyessure and the residue was

purified by flash chromatography on silica gel (Hexane/ EtOAc, 20:1 to

15:1). Intermediate 26a (670 mg, yield, 53%) was obtained as an oil.

NMR (CDC13, 300 MHz) 5: 7.72 (d, 1H, J = 9.9 Hz), 6.70 (t, 1H, J = 9.6

Hz) 5.54 (t, 1H, J= 7.8 Hz), 535(d 1H, J=9.0 Hz), 4.76 (9, 1H,J 10 =
thysasgef igtepmadialg B8P 3.73-3.68 (m, 1H), 2.12 (m, 4H), 1.98 (s,

3H) 0.971 (s, 9H), 0.84 (s, 9H) 0.02 (s, 3H), 0.01 (s, 3H). 130 NMR

(CDC13, 75 MHz) 6: 168.9, 156.0 131.1, 123.9, 122 6, 108.2, 79.9, 71.6,

62.5, 36.5, 34.8, 33.8, 28.1, 26.7, 25,9, 21.2, 1&3°4.3, - 4.4. 15

Synthesis of ntermedla&%b OE)FB 4%20 ealable Schlenk tube

was charged with copper (I 1.2 ol), potassium

carbonate (1.688 g, 12.23 mmol) é}wd oc-tert- LeuCONH2 (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 drv DMF (33

L) wer dded nder a hlenk be w a
?@Cﬁ’or@&gﬂ and ¢oo é%%ui Eg%m ra ]%ure e s%u takgt% rﬁzt%ﬁ&a{dr L
wasditaigd withoRiOido awid ( wmnmmhmmﬂpfhemgmm@eﬁ%é mg,

h \Y;
a§er regguceg sﬁ%ﬁigg} %e réﬁ%tﬁé%v%ég ﬁlr” ied b flgéﬁr B, %qld then
GMangrhphﬁo?Cs@bP@éi (\@/@éﬁbmnmmmﬁﬂmmb%mazole

(HR¥BIEI F49AE . A0 1 {0 13 ) eI me Aigte g6 6b 080 . g%'dl 44 XRloNBKere
obtained as an oil. TH NMR (CDC13, 300 MHz) 5: 7.70-7.67 (m, 4H)
2dderi3m (Heo1gjutien @pmfuz 5miny tbeat?qksbbfﬁmnaforzn%ed The
HZ)h?i38-mbeib W) 8:302128 (Bod e hBErat(BdTbr2bh, 388rdbiéd with
(m, 1H). 2.26-2.04 (m, 41-1), 1.44 (d, 3H, J=6.9 Hz), 1.43 (s, 9H), 1.06 (s,
@_ﬁa@g@t@d @q}lwﬂg%@qﬁ mgd%}(e%émd into water and extracted

with DCM. The combined organic phases were dried over NasSOa,

filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 20:1 to 15:1) to give amide 28b (786.4
mg; yield: 77%) as a white foam.

IH NMR (CDCls, 300 MHz) 8: 7.70-7.68 (m, 4H}, 7.43-7.36 (m, 6H), 7.02
(d, 1H, J= 12.83 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).

13C-RMN (CDCls, 75 MHz) 8: 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




OTBS BocHN 061 A resealable Schield( tube was charged with copper
() iodide (40.4 mg, 0.213 mmol), potassium carbonate (294 mg, 2.13

W énzrn% %Q% Boc-Val- CONH2 (prepared following the procegﬁﬁgé@%mg%g
in Po - mg,
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zdnév, V. F., 15 Tetrahedron Letters 1995, 36, 7115
1.06 mmol), evacuated and filled with-argon.
N,N-Dimethylethylenediamine (45 414, 0.426 mmol), vinyl iodide 25c (283
mg, 0.71 mmol) and dry DMF (35 mL) were added under argon. The
Schlenk tube was sealed, heated at 90nC for 16-18h and cooled to room
temperature. The resultant mixture 20 was dilutSiB\gith EtOAc and
guenched with water. The organic layer was waghed with water and dried
over Na2S0O4. The solpswasdem eq_pnd f réduced pressure and the
residue was purified by fla 0 on Siica gel
(Hexane/EtOAc, 7:1 to 3:1). Intermediate 26¢ (270 g yield: 77 A) was
obtained as an oil. 25 1H NMR (CDC13, 300 MHz) éj 7.80 (d, 1H, J =9.3),
6.79-6.73 (m, 1H), 5.58 (t, 1H, J= 7.5 Hz), 5.02 (hr s, 1H), 4.85-4.76 (m,

). 3 id, 1 =8. 0 0-3. : 0
S O e A A S Y A g S,
FZ), 0189, (& sahuoior @f 3F)podeysspnwdpropenocic acid (197.2 mg,
20046 4443P 5 1L 2R Q938 £8 136 NMR-E6R GloépMAZ) Lo 3hen
131.1, 124.0,122.7, 108.9, 71.6, 36.5, 33.8, 30.6, 28.5, 26.1, 21.3, 19.6,
¥es, e9odeda &t A ACsyhithdsts F ihterbdifé28dmBl, TOkEda8te M8,
achienkdibelyvaschargrtwith seppes (Ibiadide £ IMesPOR1A¥RNo the
potassium carbonate (104 mg, 0.75 mmol) and Fmoc-Phe- 10 CONI-12
(RBHAPED PV e PrEdduiRe destdinth BERIREwsyeg,, The reaction
Tetrahedramketens-d@9%t 3@ ofh 1o Aa&)dd4% nfar 0875 fitsabhed with a
evacuated and filled with argon. N.N-Dimethylethylenediamine (16 pL,
SABTFRSOIPIHGPOUAREOTL00 N6 2PRGS AR ARPHRIE TS ERERCed
wers apjded under argeibihbe Sahlenictupranas seeted, heatecbatd SMENS 04,
for 16-18h and cooled to ropm temperature. The resultant mixture was
et loAC AN A Erled WHR wAGSI e OFEhiCTA i ias LY Nlash
whsbathwithraydier @hckdred DY@ANIZBO4oThE :d¢ventiwasrendev@Bc (250
under {el%uc%:l) r%sésur‘%ﬁﬁg %hergesidue was purified by flash
éﬁﬁjrﬁaetog'raph S Siiica gel mexane/EtOAc, 4:1 to 1:1). Intermediate
'H NMR (CDCls, 300 MHz) §: 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).

13C-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




20 26d (46 mg, yield: 42 ")/0) was obtained as an oil. 1H NMR (CDC13,
300 MHz) li: 9.19 (d, 1H, J= 11.1 Hz), 7.36-7.21 (m, 5H), 6.77 (ddd, 1H,
J=10.2,9.3,0.9), 5.60 (brt, 1H, J = 7.8 Hz), 4.82- 4.78 m, 1H), 3.79-3.71

WQAOTH43367 (dd, 1H, J = 9.6, 3.9 Hz), 3.32 (dd. 1H, J= 13%%‘@%70559‘9
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2.69 (dd, | H, J=13.8, 9.6 Hz), 2.20- (rn, 25 4H), 1.99 (s, 3H), 0.89 (s,
9H), 0.05 (s, 3H), 0.04 (s, 3H). 23C N (CDCI3, 75 MHz) 5: 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)gnhg437.1 [M+Hp-, 459.0
[M+Na]+ WO 2007/144423PCI/EP20Q/055959 67 Synthesis of
intermediate 27a CI 5 ®slutidp of fiming prétected derivative 26a (670

mg, 1.33 mmol) in ethylenes N at 200 "C for 10-20
mm, The reaction mixture was théh cagled at room tgmperature, diluted

with DCM, quenched with brine and poured into water. A few drops of 3M

10 NaOH were added until the solution reached pH 14 and then was
@‘étra@(‘é@ﬂﬂh@fpﬁg I‘amévit%ﬂ m\/tﬂhﬁlgprgbjnﬁchmgalmi?f;nmgsﬁsmmmmie;i 1.3
over Na2S04, filtrated and concentrated in vacuo to affor imary
Fhine A GG y Al 08ty HOS SRRSAPOH R W Loy it 125

furihsly porifieatioeM SN RAC DG 1300t Blﬁlc&ﬁﬁﬁ(ﬂ: 15Hld] 1198 was

a0 Ty P v STy g Ty o
102 (SAGH). (B RYIND(CDh]) 7% ddel 2Bl IQZIll@IISOJ,LIIIi@nl a1]232 zﬁter 30
1073,125,002,02, 34 5,530, 268,200,205 e S Then o

interme A solution amino protected

deanattvmiﬁba(azﬂrknﬁg” 2143 qmenchincetnitbne-shycol(®0 rak) Geissheatagion

a i C S d
B A g o e SR e

qmgm&re@m:s\ebrmmdrp@@r@mﬁtww&@n Aitesrastopabromeratpfed. The
wergsadded until the splytiondsacherbpih idsngHhemmes-Rdmaeed 20:1 to

thoroughly with DCM. Thé combined od%anlc hases were drled over
N&2B0a gitratetidas R&shtehtratdifldad v/ a%éi #e 5 primary amine

27D (AR MEpeAY0)paile foamyafter putification bysflash), 7.34-7.22 (m
Chromato r?hflngex—aqg/%t}?zc s 7lotcfdl 21)H 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) & 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,
20.5,29.4, 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




NMR (CDC13, 300 MHz) 6: 8.50 (d, 1H, J = 10.8 Hz), 7.70-7.66 (m, 4H),
7.45-7.33 (m, 6H), 6.67 (dd, 1H, J = 11.1, 9.3 Hz), 5.48-5.40 (m, 1H),

5.36-5.28 (M, 1H), 4.79 (dd, 1H, J = 16.2, 7.5 Hz), 3.87-3.7
W%?6§7(gs4,4 ), 2.22-2.14 (M, 4H), 1.43 (d, 3H, J = 6.9 Hz), 1.3‘;@%?3)3@.53?
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(s, 9H). (CDC13, 75 MHz) 6: 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. 15
Synthesis of intermediate 27c OTBS A solution of amino protected

derivative 26¢ (255 mg, 0.52 mmol) in 20 ethylen@rg/col (15 mL) was

heated at 200 C for 10-20 min The ion mix was then cooled at

room temperature, diluted with D%M, uecF!‘chE wit \brine and poured into
water. A few drops of BidshaOH wane eduntil thessolution reached pH

14 and then was extracted thorougHIy voth DCIYI. Thelcombined organic
phases were 25 dried over NaSO4, filtrated and concentrated in vacuo to
afford the primary amine 27c¢ (170 mg, 85%) as a yellow oil which was

used without further purification. 1H NMR (CDC13, 300 MHz) 6: 9.27 (d,
4, 5o10:inGof Gt Hrd T3kl he®-6 H75 Pbhdl) WDEM B (10:1, 1
4.80-4.72(§m,~1H), 3.81-3.73 (m, WO 2007/144423PCT/EP2007/055959
eoliHR 3BVEen Rl JERS HAWs AR PE3oXp-2cié (m AHmeg, 03095

@r3bl), th28-PD Mk QU BHid e b-8rbigh 8:88dSpHEDe Oi7(dhehl was
J= 6.9 Hz), 0.05 (s, 6H). 13C NMR (CDC13, 75 MHz) fi: 172.1, 131.1,

f?@?ﬁdigé).%‘,’@o?sh@i\)é}% sész-éé.ﬂQstfﬁ%,\é,(é 3509 076 o)), and

HAATSYhesisef intermedinteoB8a&d BRI AR To alselubontframine dfter 30
(918 mg, 2.27. mmal) in DCM/DMF (10:1, 39.6 mL), a solution of

-t G R SR SACHE 10285 2 BRI MGHHT By BEAFRERE &t
addad tendairatgee asmospheiasrantktherithas colechadd &gueous solution
Dij opylethylamine (DIPEA) (0.6 mL, 3.4 mmol), 15 .
P DRI ) A e o S RG e combined
NriNaR; NHeteamety 1d0i€d-aratrcNaoBi@zpfil tydgdramidneoncentrated. The
hexafluorophosphate (HAT 60 2.27 mmal) were adde the ..
e A S O e PR b BRI o) o
\was stimetead 8eofA Iempeyatide 46°2hag@enoclied with a 20 saturated

ALRAYR SN oL N, poured il waier s @racied g P -

ed organic phases were dried over Na2S04, filtered a

OohEehiwht6d7 FHe reBidueving Flaiticiy WhshithrbmaRdrdpay 6.25 (4, 1H,

(HexagedHPAC 2%d @ 15:4) jogive amife.28a (ailli%ng: vields 6630)@50 (d,
an oil. 25 -H NMR (CDC13, 300 MHz) 6:'7.63 (d, 1H, J= 10.5 Hzl), 97 (d,
1L 0 T2930HHR)e 35 [ (mH, 108 12.3 ipae 4l 20 b4s9 §1Yz) LetSolrg;, 6H),

IHh 538, 05H3). G ?9%;';@%@- Wﬂ?f‘@.%ﬁq(rhﬂaéﬁ)f?@.dflsz)(sfléﬁ)(d,
1H, 3 = 9.6 Hz) 3.76 (m, 1H), 2.17 (m, 4H), 2.01 (3, 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.



WO 2007/144423PCIVEP2007/055959 70 Synthesis of intermediate 28b
OTBDPS BuSn O N O 5 To a solution of amine 27b (575 mg, 1.17 mmol)
in DCM/DMF (4:1, 12.5 mL), a solution of (Z)-3-tributylstannylpropenoic

WQ987(58%28 mg, 1.4 mmol) in dry DCM was added, under afgdFF2007/055959
atmosphere, and then was cooled at z? DIPEA (0.243 mL, 1.76mo1l),
7-bydroxybenzotriazole 10 (HOBt) (189.2 mg, 1.4 mmol), and HATU
(532.28 mg, 1.4 mmol) were added to the solution and after 30 min the
cold bathy\vgs removed. The ggaction mixture was stirred at room

temperature Qr en@he with a saturateehvequeous solution of
NH4C1, poure |nt er nd éxtractéd with DCM. The combined
organic phases were dhedfover S04, 15 filtered and concentrated.

The residue was purlfled by flash ghromatography (Hexane/ EtOAc 20:1 to
15:1) to giveamida28R47R4ma; yield: 77%) as a white foam. 'H NMR
(CDC13, 3Pz ord, . Viu /ReSH€m, 4H), 7.43-7.36 (m, 6H), 7.02 (d, 1H,
J=12.3 H2)25 BOTRE, M4 COREP8 Hz), 6.75 (d, 1H, J= 12.3 Hz), 20 25 6.66
(t, 1H, J ﬁzgz@d—i‘z‘)“@?@@ R '32'3“9 6 Hz), 3.57-5.34 (m, 1H), 5.38-5.28
(n, 1H), 482567 1B, ¥4 835 BHg 1), 4.31 (d, 11-1, J = 9.6 H2),
3.89-3.82y(m_1H), 226202(m 4H), 1.50-1.42 (m, 6H), 1.43 (d, 3H, J=
6.9 Hz), 13 O(m 6H), 1.06 (s, 9H), 0.96 (s, 9H), 0.95-0.83 (m, 15H).
S ARg) 6016&0; 166.23R153.8; 136.3; 136.1; 134.3;
130.0; 127.8; 1267160,. ) 726, 60.7; 35.7; 34.0; 32.7,
29..5; 27.7,27.2; 26.7; 19.5; 14.04 13, 2; 11.8. eynthesﬁ%&_mermeduate
28c WO 2007/144423PCT/EP2007/055959 71 7To a sofution of amine

27c (170 201437 5n|§1_o,l§én QQMJQNB:M@Q%, 7Y7 mL), a solution of
(2)-3- trrbq;glgmgy {p@ﬁﬁ_@ﬁ@ﬁ@ Z(ébmg ¥8b46 mmol) in dry DCM
was addege umdmaegmmmaepheremmd\ﬂsrsn was cooled at 0 'C. DIPEA

(0.11 mL (IE@55mm&ﬂ)RﬂwﬁéSQW?th@MgWﬁﬂhol) and HATU (166 mg,
0.437 mnf %é?é)é’a%lga'rﬁ)‘stﬁe’e%‘l‘uﬁoﬂ%ﬁ =&fter 30 min the cold bath
was remdVEdZ e PTG TR FE Was stirred at room temperature for
2h, quenched with a saturated aqueous solution of NH4C1, poured into
water an ted with DCM. The combined organic phases were dried

over Na2 Hter congentrated. The residue svaspuofieniddy flash
chromatograpcl)*ry (Hexdne/EtO 02;?11%% 154) to give—amrdg;g;&:‘(ZSO

v
Y
(7E,9Z,112)-30a R,='Bu, X=OMe, Y=CI
(7E,92,112)-30b Rp='Bu, X=OMe, Y=H
(7E,9Z,11Z)-30c R,='Pr, X=OMe, Y=CI
(7E,92,11Z)-30d Ry= CH,Ph, X=OMe, Y=ClI
(7E,9Z,11E)-30e Ry="'Bu, X=OMe, Y=CI
(7E,92,112)-30f R,='Bu, X=H, Y=C|
R, OCONH,
0
N x
Y

(7E,9Z,11Z)-Compound 1 Ry= 'Bu, X=OMe, Y=ClI
(7E,9Z,11Z)-Compound 4 Ry= 'Bu, X=OMe, Y=H
(7E,92,11Z)-Compound 5 Ry= =Pr, X=0OMe, Y=ClI
(7E,9Z,11Z)-Compound 31 Ry= CH,Ph, X=OMe, Y=Cl
(7E,9Z,11E)-Compound 8 R,= ‘Bu, X=OMe, Y=CI
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15 mg, yield: 78%) as a white foam. 114 NMR (CDCI3, 300 MHz) 6: 7.94
(d, 1H, J=10.8 Hz), 7.00 (d, 1H, J=12.3 Hz), 6.75 (d, 1H, J=12.3 HZz),
6722t 1H, J=9.5 Hz), 6.50 (d, 1H, J=9.0 Hz), 5.56 (t, J = 6.6 Hz, 1H

WOIAE4H 3= 0.0 Hz), 4.41 (t, 1H. J= 9.0 Hz), 3.76 (m, 1FBC§’EPPW/2'“"‘9

4H), 2.01 (s, 3H), 1.45 (m, 7H), 1.25 20(m, 8H), 0.88 (s, 9H), 0.84 (m,
19H), 0.06 (s, 6H). '3C-RMN (CDC13, 75 MHz) 6: 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, 4414 .8, -4.3, -4.4. 25 Synthesis of
termcdiatc 28d WO 2007/144423PCT/EP2007/055959 72 OTBS To a
solution of amine 26d (44 mg, 0.1 nunol) in DCM/DMF (10:1, 1.3 mL), a
SRIYIARDE () 3nthibtvisiapayipropenoic acid (45 mg, 0.125 5 mrnol) in
dry DCM was added, under argon atmosphere, and then was cooled at
0C. DIPEA (26 nL, 0.15 mmol), HUM (13.6 mg, 0.1 mmol), and HATU (38
mg, 0.1 mmol) WerER_ao i

yield: 80%) as an oil. 1H NMR (CDClB 300 MHz) 6:7.43 ((i 1H,J=10.8
Hz), 7.34-7.22 (m, 15 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,
Jo &1 15ahistian) of . 814l man2id) S B8«3(391(rp, 1H)7 3nid(didatH, U7a (0.62

Sy 0o 87 o R 70 o5 (R, G sy 0
(@@HIE&H) tmpla@@@ﬁ o BE)e 088519 143 20104 (s2 3HNoo]) (wBHpdded.
AENMEERCIA,T5MHOL6 168, 166.5,150 4, 1967, 13581310100

1295, 129.1, 127 4, 124.0,122.3,108.8, 71.5, 55.1, 38.8, 36.6, 3
erBperaape. éToery, the3crade m@t@leswaﬁsﬁlncseql/lsb(@gghu/@ plug of

B e IN-Fidll 8032 BV ENajA 2p ﬁY@W@gﬁ:ﬂEiﬂt@w'Q&?dz%ﬁevggmbmed
2007/144423PCT/EP2007/055959 73 OTBS To a solution of amine 27a

@%rﬁ@,sowqgemgﬂyﬁ@mmw (QOSN {3x15 mlL). 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) &: 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).

I3C-RMN (CDCls, 75 MHz) 3: 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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5 mL), a solution of (E)-3-tributylstannylpropenoic acid (33.5 mg, 0.095
mmol) in dry DCM was added, under argon atmosphere, and then was
cooled at OC. DIPEA (19 gL, 0 11 mol), HOAt (10 mg, 0.075 mmol), and

WORTIUI4$#235 mg, 0.075 mmol) were added to the solution aRE AR EHORTHT®

the cold bath was removed. The react}%n mixture was stirred at 10 room
temperature for 2h, quenched with a saturated aqueous solution of
NHA4CI, poured into water and extracted with DCM. The combined organic

e e | oyer, 4 Iter enj d- regidue
\?v%asgpu%rtygg %gflasgfh%rﬁ(%raghg ‘(He xah(g%tgA %agﬁj t%];;?j\fe g?mde17 B
28e92543g ,-tHeld: 45%) as an oil. 15 IH NMR (CDC13, 300 MHz) 6: 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
@yrthesdis@P ¢empoundd29B, 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). 20 EXAMPLE 8 Scheme 5 provides the synthesis of
several compo e invention. WO OTBDPS

2007/144423PCT/ (2)-28a B=TBS, Y&CI, R2= tau
1 (2)-28¢ R¥TBS, Y={CI, R2="Pr (2)-28d
S = B 0 00 R2

(Z) -28b R= TBDF%,

NTBAF HN THF (7E 97,112)- 204 R= TBSHR2tBU, X=0Me, (Cl

(7E,9Z.117)-29b R=TBDPS, R2= ‘13u, X=0Me, Y=H (7E,9Z,117)-29¢c

R=TBS, R2=115r, X=0Me, '(Cl (7E,9Z,117)-29d R=TBS, R2= CH2Ph,
Xs0MeoNeoh( HE, Q&éﬁﬁl)s?&erﬁhEBZBlR(Z?SBu XEONQ (€ nfi7io97zhd 17a

{ETT7E ot o) b0 Ro 800 ke ofle, YT (72507 Th2y-20% A iy oPpes
XHWB&ME&@@Q&@Z) ﬁ)di Rﬁg, CHE@ hpxrMe e (ChdiedZ THeE y8ogion
F\%rzas tg’gfreéomeﬂ) @I 4%21%%'1% )a%(g Bazr;[ll%rlxj ' g%zz%’o'l(rcx: Ite%%paqgjg H%hen,
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 (CDCls, 300 MHz) 8: 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
H), 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).
13C-RMN (CDCls, 75 MHz) &: 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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HN 1 (7E,9Z,117)-Compound 1 R2= tBu, X=0Me, Y=CI
(7E,9Z,112)-Compound 4 R2= tBu, X=0Me, Y=H (7E,92,112)-Compound
5 R2=11,3r, X=0Me, '(CI (7E,9Z,11Z)-Compound 31 R2= CH2Ph, X=0Me,

WQ207/H#%57 11E)-Compound 8 122= tBu, X=0Me, Y=C| WR§T/EF2007/055959

2007/144423PCOEP200710.55959 75scheme 5 Synthesis of compound
29a 5 To a solution of alkenylstannane 28a (1.1 g, 1.47 mmol) and 17a
(0.62 g, 1.77 mmol in 1-methy1-2-pyrrolidinorie (NMP) (14.7 mg at OC,
Gonper tigppengearbexylgle/CyT 6) (254N, Zr2anEwlpwas addad; 197 5.
The reaction was stirred at OC for 45 min and 20 min at room temperature.
Beefl; tHe erude Thiktlfe Wi&sTiltdfed through a plug of neutral alumina,
washed with EtOAc/Ether 50:50 and the combined filtrates were washed
Wlth HCl 0.5N (3x15 mL . The organic solution was dried and evaporated
' ' M gRieh was purified 15 by column
chromatography (Hexane/EtOAc 5:1to 1:1) to give triene 29a (0.66 g,
yield: 66%) as EW %I| 11-1. NMR (CDC13, 300 MHz) 6: 7.89 (d, 1H, J=
108Hz)722( 7Jy 12.3, 114Hz)686(dd 1H,J=11.7, 114Hz)
6.70 (dd, 1H, J=9, . Tg 3(d, 1H, LT=
11.4 Hz), 5.66 (d, IH, 114H)56O d H, J=5. Hz), 5.55 (br
t, 1H, J=7.8 Hz), 5.26 (d, 1H, J = 10.2°¥Zz),;¥"8 C)7 my1H), 4.3 (d, 1H,
J =9.3 Hz), 4.20-4.16 (m, 1H), 3.77-3.69 (rﬁ* 1 , 2.89-2.77
(m, 1H), 2.41-2.33 (m, 2H), 2.19-2.13 (m, 4H), 2.00 (s, 3H) .82 (s, 3H),
1.13 (d, 25 3H, J= 6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H), 0.4 (s, 3H), 0.03 (s,
3H). 13C-RMN (CDC's, 75 MHz) 6: 168.5; 166.4; 134.4; 134.3; 131.0,

oFeres by A S e (0 Pl 137 4 g 17

QQQSymges@o‘f(&%mp@m@ﬂ)ZanS MegP (2.5 ml) 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.

'H NMR (CDCls, 300 MHz) &: 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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To a solution of alkenylstannane 28b (780.4 mg, 0.904 mmol) and 17a
(377.4 mg, 1.085 mmol) in NMP (9 mL) at OC, Copper 10
thiophenecarboxylate (258.5 mg, 1.36 mmol) was added. The reaction
WKL+ at OC for 45 min and 20 min at room temperatuRS TIFRZA0H{ES59
crude mixture was filtered through a of neutral alumina, washed with
EtOAc/Ether 50:50 and the combined filtrates were washed with HC1 0.5N
(3 x 10 mL). The organic solution was dried and 15 evaporated to give the

eI RE L 18 B e e TOR ) g st obif) B 137 7

omm-l NMIR(CBC 1B, 305 NHAB. 2,66 7264 (iH22+D), 1.08.6:32qM47H2.0;
J= 117 H2): 6. 6

SES T e e B A S T e s

318131.4?1%) 566D, (3L H4 = 5.7, 5.1 Hz), 5.49-5.41 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),

@M&Wm 4H), 1.81 (s, 3H), 1.40 (d, 3H, J= 25 6.9

Hz), 1.13 (d, 31-1, J= 6.9 Hz), 1.03 (s, 9H), 0.97 (s, 9H). "C-RMN (CDC13,

75 MHz) 6: 168.3; 166.3;161.8; 145.4; 140.2, 137.3; 136.1;134.8;134.4;

134.3;129.9; 12¥§ y126.1; 124.4; 121.7; WO
2007/144423PC17 77 121.2;

4 1OT9.1; 82.0; 72.6;

Synthe5|s of compound 290 HN CF Toa'sojul enyLstannane 28.c
(250 mg, 0.34 mmol) and 17a (142 mg, 0. 469 mmo
(IC, Copper

To a solution of alkenylstannane 28d (60 mg, 0.08 mmol) and 17a
(32.4 mg, 0.09 mmol) in NMP (I mlL)} 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
5H), 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
H), 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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10 thiophenecarboxylate (97 mg, 0 51 mmol) was added. The reaction
was stirred at 0"C for 45 mm and 20 mm at room temperature. Then, the
crude mixture was filtered through a plug of neutral alumina, washed with

W N EHEr 50:50 and the combined filtrates were washed Wit EFEY@ SR

(3 x 10 mL). The organic solution was-gjied and evaporated to 15 give the
crude product which was purified by column chromatography
(Hexane/EtOAc 10:1 to 6:1) to give triene 29c (150 mg, yield: 67%) as an
qilgH YMEHICOGER.1308 Mikzb8) 824 f(dHePe J0-8d)HER®(BA s JoH),
11.7 Hz), 6.88 (dd, 1H, J =11.7, 11.4 Hz), 6.72 (dd, 1H, J =10.2, 9.3 20
AA3e(%23d) 18 03=8. BHY), 6.15 (d, 1H, J = 11.7 Hz), 5.66 (d, 1H, J=
AR 6D (o, i, MiaS. 8: 3.6413), e thrite1H, 13 8.8 HA0R27138.1,
&d 1H, J = 9.9 Hz), 4.85-4.77 (m, 1H), 4.30 (dd, 1H, J =8.1, 7.5 HZ)

32:8:1 6321 H) 3. 99-5320m ! 1010 3.56s! 3k /2 88t 2 8 (nt 2114, 122-3;
24@-237(®,72H)02.388214, (n,.8H5 20058, 8H)3 B831s5 38H. 4, 13B(d, 2.5,

=6.9 0.97 (d, 3H, J= 6,6 Hz), 0.96 (d, 3H, 3= 6.6 Hz), 0.86 (s,

ég)ﬁogl(-s,@ﬁ;%}éd Jo0A124253p T EP2007/055959 78 '3C-RMN
(@B@S) ry/MHAL) 6 18-H)166.8; 161.8; 145.4; 140.5, 137.7; 134.6;
134.3;131.0,124.3; 124.2, 122.6;121.2; 108.6; 108.4; 82.0; 71.5; 58.9;

55.6; 37.5; 36.4; 33.8; 30.8, 26.5; 26.1; 21.3,19.6, 18.5, 18.3, 17.4, 16.9,
JyvAthedis of compound 29e

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.

H NMR (CDCls, 300 MHz) ¢: 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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5 Synthesis of compound 29d CI 10 To a solution of alkenylstannane 28d

(60 mg, 0.08 mmol) and 17a (32.4 mg, 0.09 mmol) in NMP (1 mL) at OC,

Copper thiophenecarboxylate (22 mg, 0.12 mmol) was added. The
WQaaktibtH44&s stirred at 0C for 45 min and 20 min at room teffpEFBRAPE55959

Then, the crude mixture was filtered tgré)ugh a plug of neutral alumina,

washed 15 with EtOAc/Ether 50:50 andthe combined filtrates were

washed with MCI 0.5N (3 x 10 mL). The organic solution was dried and

d to givgth C ur I

chﬁr%a?%%rgmhyygl—)éx%%ré%g%A%ulﬁt;&P %I \I% trge %9%%%9? 2H),

Qidlel=-259%) (@, bl 20 IH( NM:FHQCD@JB %O@FMHQ)]@ 19593, 1H=Je-6 Hz),
jo3 Eokr j3o78274é§m915ﬂ1')o70%3 3t Jo 84 g sr3h)0.90 (dd, H, J=
117 Hz), 6 72Hz)617
(&ClNMJ% (LQD)CI—ltz) 7§ MBS (i 68D, 51é§ (d, 1ﬁ4 § 174§ ibzlﬁii% 52880,
(34, Ir3k0P H2)s 4 79408 (M2, 412417 m,4H) 0% 66 (510@435 81.9,
365362&?Z 25 1H), 3.22 (dd, 1H, J='13.5, 6.3 Hz), 3.04 (dd, 1
13.6,80912) 52 60- BB HMIAR), %545 2374m291%), 24 B0 0% ém %]H? 18.3,
28 (s, $d), - WO 20Q7/144423PCT/EP2007/055959 79 1.84 (s, 3M),
193172(m 2H§ 1.16 (d, 3H, J= 6.9 Hz), 0.86 (s, 9H), 0.03 (s, 3H), 0.01
(s, 3H). 1-3C NMR (CDC13, 75 MHz) 6: 168.4, 166.5, 161.7, 145.5, 140.8,
3% d36.8f 13hbob3i3ndB1.0, 129.5, 129.1, 127.4, 124.2, 124.1,
122.3,5120.4,108.7, 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. MS (ES) m/z 711.2 [M+H]r
Synthesis of compoun

O OTBS
H O
HN._~ x
Ci

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 (CDCls, 300 MHz) &: 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),



10

15

20

10 To a solution of alkenylstannane 28e (50 mg, 0.067 mmol) and 17a
(28 mg, 0.08 mrnol) in NMP (1 mL) at O'C, Copper thiophenecarboxylate
ih*4H#d 20 min at room temperature. Then, the crude mitUrE Tas >
filtered through a plug of neutral alumigp, washed with EtOAc/Ether 50:50
and the combined filtrates were washed with HO 0.5N (3 x 10 mL). The
organic solution was dried and evaporated to give the crude 20 product
whishwastpurified, iy colimn sheomatagramhy (HexanetzgdAG SuHp 1S (s,
to give triene 29e (33 mg, yield: 50%) as an oil. 11-1 NMR (CDC13, 300
ﬁﬂrﬁz)%.o F3 @H, 0=11.4 Hz), 7.70 (dd, 1M, 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),
.04 (dd, 1H,J=11.7, 11.4 Hz), 5.93 (d, 1H, J 25 = 15.0 Hz), 5.63 (hr t,
HHICH] R 21H), 5.34 (d, 1H, J = 9.9 Hz), 4.85-4.78 (m,
1H), 4.41 (d, 1H, 1 = 9.3), 4.24-4.16 (m, 1H), WO
2007/144423PCM9E /055959 80 3.77-3.72 (m, 1H), 3.64 (s, 3H),
2.90-2.78 (m, 1H), 2.45-2141 (m, 2H), 2.19-2 12 (m, 4H), 2.01 (s, 3H), 1.91
(s, 3H), 1.16 (d, 3%, J £6.6 Az)]1.02 (s, ,0.06 (s, 3H),
0.04 (s, 3H). '3C NMR (CDC13, 75 NE 161.8, 145.4,
140.7, 138.0, 5 135.3, 134.9, 131.1, 125.8, 1124, : 2.4,108.7,
108.5, 81.9, 71.6, 60.9, 55.6, 37.6, 36.5, 35.2, 33.8, 29.9, 26.8, 26.1, 21.3,
18.3, 17.3, 16.9, -4.3, -4.4. Synthesis of compound 29f 10 €l To a
solution of alkenylstannane 28a (60 mg, 0.083 mmol) and 17b (29 mg,

0.09 mmol).in NMP (0.9 mL) at 0C, Copper thiophenecarboxylate 15 (24
hiy 20 SR WA AP The Batlidhmay bt a6l 28R AsgPnd

20 rip At reamdemperaturss AhenMhercragemigtae was, fitteged thravghwas
a plug of peutral alumina, washed with EtOAc/Ether 50:50 a1pd th% d
BB EES Wt SS ROt W HESO TSN R R RIE) [ ¥hd brigHRS on

soletiorwasctiiet] anidrevaperatectiedivedbe ctsdesdfupioductwhith@lasand
RISy S CypralsaaBi (e SO LU v
N62904 L) tbrdd. 5ty ) cariRe{dda thd, JENE? fddifleHwR 6.9%:654 (my  flash
%ﬂ}o%g%o(g%ﬂp]hl_}'f ({-I:e%a(\)ﬂse’/ %Qdizc) 36 12%0 1:2) to give alcohol 30a (175 mg;
yield: 76 %) as a white solid.

IH NMR (CDCl3z, 300 MHz) &: 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).

W‘ig"%g'l mg, 0.10 mmol) was added. The reaction was stirred at 0"C for

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



(d, 1H, J= 9.3 Hz), 6.17 (d, 11-1, J= 17 .4 Hz), 6.06-6.01 (m, 1H), 5.66 (d,
25 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),

WQ0248428m, 1H), 2.36-2.30 (m, 2H), 2.22-2.13 (m, 4H), 2.B8IEP3}(}/055959

10

20

WO 2007/144423PCT/EP2007/055959.81 1.85 (s, 3H), 1.17 (d, 3H, J=

6.6 Hz), 1.03 (s, 9H), 0.89 (s, 91-1), 0.08 (s, 3H), 0.06 (s, 3H). To a

solution of 29a (275 mg, 0.41 mmol) in THF (6 mL) under N2 and at room
eratyre, F 1M |nT F 0 )] %q 30

reéiL Or?t v%{as ;Etlrredn tioor leer%%grga'?jlr-lg{ ?é%g} rgc})%rg/%?? ﬁgifgﬁ%n d

with al$¥tdesttedtiag dous §oﬁmmh/ohNH4ﬁ]{ ({@ricPeRactebvitmEAL. (2 1 R)-

e.c med red
e A ey e form:
(Hexanc/EtOAc 3:1to 1:2) to give alcohol 30a (175 mg; 15 yield: 76 /0) as
a white solid. 11gMMR (CDC13, 300 MHz) 8: 9.00 (d, 1H, J=10.2 Hz),
7.25 (dd, 1H, J=12.0 1l Hz), 6.86 (dd 1H, J=11.7, 11.4 Hz), 6.72 (dd,
1H, J= 9.6, 8.7 HZ};6:68§(th. 1Rk d (d, 1kh=11.7 Hz), 5.68
(cl, 1H, J= 11.4 Hz), 5.63-5.58 (M, 2H =7
4.85-4.76 (m. 20 1H), 4.42 (d, 1H, J= 93HZM4
(m, 1H), 3.63 (s, 3H), 3.48 (br s, 1H), 2.89-2.751 42<2.36 (m,
2H), 2.22-2.11 (m. 4H), 2.04 (s, 3H), 1.82 (s, 3H), 1.14 (d , J= 6.6 Hz),
1.03 (s, 9H). 25 The isomer (21S)- of Compound 30a was obtained when
the synthetic process was performed starting from racemic fragment D.

gi(;[el\ﬂmi NOXHAre, Ogtﬁ@mﬁ@ [R18)pEqmpornds30a @M}%&Rz.-@@mpom,d 1H),
al was separate em rati rev e

SRk rran CAb e Zag Linab St b B0 e sees d HalnoAg (d
X EQmam,1gvasients-Be: Me@NrroBEH0 esoﬂo% MeC IV ia BO.miHZzZUW.93-4.84

iy 4 (21 Bot o Soa A Sutaied i bina Fo < 1F R 150

(3:6@13 300 MHEpe2 B62(fd, LH) ,JQSEEBZZH%S MB%Z (M, 2802 B03(H1 86 H),

gr]?égésgﬁésq(@( )%8 (31261( |§) %2 }47%(§ &Sok% 11H1) !

4.32 (d, 1H, J= 9.3Hz), 425417(m lH) 378367(m 1H), 366(s 3H),
%89-%.8&1 .38{m, 2H), 2.28-2.20 (m, 4H), 2.08 (s, 3H), 1.84
' ), 1.02 (s, 9H). Synthesis of compound 306

OH
N o
Ho 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.

, 1H), 3,70-3.69

The reaction was stirred at room temperature for 18 hours and then
quenched with a saturated aqueous solution of NHaCl and extracted
with EtOAc. The combined organic phases were dried over NasSOs,

filtered and concentrated. The residue was purified by flash



To a solution of 29b (586 mg, 0.76 mmol) in THE (7.5 mL) under N2 and
at room temperature, TBAF 1M in THE (1.53 mL, 2 rnmol) was added. 20
e reaction was stirred at room temperature for 18 hours and then

Th
Waﬁg?{/éﬁéﬁz?/vith a saturated aqueous solution of NH4C1 and" &AL Witk
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EtOAc. The combined organic phasesgyere dried over Na2S0O4, filtered
and concentrated. The residue was purified by flash WO
2007/144423PCT/EP2007/055959 83 chromatography (Hexane/EtOAc 3:1
ehlghtaivaisoNek30R {3200, Fialdo8P Spkasawhiteselidb! BidMRmg,
(CDC13, 300 MHz) 6: 8.95 (d, 1H, J=10.2 Hz), 7.25 (t, 1H, J= 12.0 Hz),
8igkde SPH0h29 £ MRIAE 694, 1H, I= 9.6 Hz), 6.57 (d, 1H, 5 J = 8.7 Hz),
gHM@EHgEeﬁ&%HM;ﬁ@M@%& ((«11,= ﬂH);4J'|;7-()31 %@1}(69,1953365,514{, J=
.9 Hz), 5.63-5,58 (m, 1H), 5.44-5, H), 5. ,1H,J=09. Z),
30T B R had 107 A E B thind r 4= S 1o L) 7 (0 1HL
I 81-8.71Ha), BH)23 &4 (31,3H)-219642192) (8, AH)d2.86E, 279 (M.4H]z), 5.61

45 T 3 -5 18, 109 & PG R CDEE3 o) 820 (4

168, 7] $68.8;1161.8; 285%4; 140.3;-18715HERAM 383431 1R 7J7= 126.01z), 4.24-

24,4, 123,71 : .9;.108.4;.82.0..72.1, ; ; ;1 35.0;.34.8,
B I S a1 lols 15 SAseis ahcBrer PARENED) 256
GOTH (EN CHY,02a%b18tIdR ¢fRo2 HI5@a§-0.23 rimolih, THB2(4s8 @), 1.61

d 2:al t4 temperatyre,, T in, THE; (045 mL, 0.45
ltlmgr’ng)Iﬁ){’\élv?g;"nz%élaélbi(:i%fg1 T%%?géct%’n{/vfﬁ sgtirll_rig rellltp(_)b(:_r(ﬁ(’tem erature for 18

Rour&dHY thdrCdeerehdbeid sdibfatedl@guesuddofitibh DFNHIAB Badd 7. S5;

epdragied yath EtpAe 7Thecombined arganis phages wergglied ol 4, 82.0;
Na2S04, filteréd and concentrated. The residue was c%.ll‘lfled by flash

chtohh &BdtapRy (HekdhetBtOAS 3: 3116 1:2) #Pghve2Bcohbl 3bcl@F mig -85
yield: 73 %) as a white solid. 1H NMR (CDO013, 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

1 C

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 NasSOg,
filtered and concentrated. The residue was purified by flash
chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 30¢ (90 mg,
yield: 73 %) as a white solid.

'H NMR (CDCls, 300 MHz) 8: 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



WO 2007/144423PCVEP2007/0.55959 84 (d, 1H, J= 11.7 Hz), 5.68 (d,
1H, J= 11.7 Hz), 5.63-5.58 (m, 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 (in, 1H),

W@ 87(54431), 3.43 (br s, 1H), 2.89- 2.76 (m, 1H), 2.42-2.36 {RTAH3007/055959

10

15

20

25

2.21-2.14 (m, 4H), 2.03 (s, 3H), 1.82§ 5 3H), 1.13 (d, 3H J= 6.9 Hz),

0.96 (d, 6H, J= 6.6 Hz). 130-RMN (C C13, 75 MHz) 8: 169.7, 167.1,

161.8, 145.4, 140.5, 137.8, 134.6, 134.2, 131.6, 124.4, 123.9, 1238,
0.7,108.5,108.4, 82 , 55.7, 315, 36.4:33.58,31.0,26 5, 23,

i .51,}18. ,"193%1?@?’1\#‘36%;%’%%’5;951 [ﬁﬁﬁ%ﬁlﬁﬁ\%ﬁ%@%@ﬁ)’ 527

8nitidsid of Boptaind 3t 4CT 45mo ABbIticed ofizbdlitl vhg, 8.62 7.5 Hz),

mmlin FHE, (07 ,@L%Md@@%a@@{g 5088 (empgratuie, ABAF 1M in go-

TI<if (0.03 mL,’0.03’'mmol) was added. The reaction was stirred at room

2mpdratutEior18%h8ud 4Rt Hih quéAcRetrwith shitlratedalguetitls 1-82 (s,
sglytionaf NHAGL Andsextagted yEhEBAC. Thecombjned organic

phases were dried over Na2S04, 20 filtered and concentrated. The

h
rESRMNASCPrkied ByMakn ShrbRtatbgrdpiy (HEGSe/EfORE 311HL 224378,
togivie aicohol 30d {6gnavield: 65%pasiawiytersnid: 118NVIR08.4, 82.0,
({%DClS 300 MHz) 8: 8.54 (d, 1H, J = 9.9 Hz), 7.34-7.23 (m 5H7),47.2§g,

525017 341 % 86 (3 a1t T 19, 2o 2.4, 6 9¢att 75 14018
WBZHER )67 A G40 Jm 8H|HZ 78. 17+ Wid]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 WO
201 HA4442B3RETHRAA0ZMR65959 85 (dd, 1H, J= 13.8, 6.3 Hz), 3.06 (dd,
1H, J= 13.8, 8.1 Hz), 2.89-2.81 (m, 1H), 2.43-2.38 (m, 2H), 2.15-2.10 (m,
3H), 2.06 (s, 3H), 1.92-1.87 (m, 1H), 1.84 (s, 3H), 1.16 (d, 3H, J= 6.6 Hz).
i3C NMR (CDC28; z) 6: 168.6, 166.6, 160.8, 145.8, 140.8, 138.1, 5
136.8, 134.6, 134.2 ,129.4, 129.0, 127.2, 124.1, 3,24.0, 123.4, 120.4,

108.3, 108.2, 82.0071.® 557, 5%.0,38.4,37.5 36.4, 380, 26.5, 21.3,
is ompound 30e
H

17.4, 16.9. MS (ES) m/z 597.2 [

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 mlL, 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 Na2SOa,
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 (CDCls, 300 MHz) 8: 8.54 (d, 1H, J = 9.9 Hz), 7.34-7.23 (m,
5H), 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, 1HJ, 3.18
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Cl To a solution of 29e (32 mg, 0.047 mmol) in THF (1 mid) under N2 and
15 at room temperature, TBAF 1M in THF (0.094 mL, 0.094 mmol) was
%907d14l'ﬂe reaction was stirred at room temperature for 18 féoTurlgz 07(/10 5050
ARG d&Hened with saturated agueous solution of NI- 14c1 5nd et
with EtOAc. The combined organic phases were dried over Na2S04,
filtered and concentrated. The residue was purified by flash 20
chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 30e (14 mg,
yaﬂd 155%) asia whiteFaam, 3R, (@@Q;ta 5O%Mil12) B2B.97dd. 1 (m
102Hz) 7.71 (dd, 1H J=14.7, 11.7 HZ 74 dd 1H J= 93 9.9 Hz

it (d; 112538 dm 25Tk, 251 200k S 5 B0 dsad ] 211 5,
19, 359508 LH, 1598 =344, UMz, 6.85)5.58 (m, 2H), 5.35 (d, 1H, J =

SR (T, T 20 e %é%ééo%é”éség%%ﬁws !

3135.83.23 Qe 6, 113%.2.872078, (12 419), 22062.4®6n] 2144,Q@,2823. 42 (IR0.4,

AR OPCES P 71684, 1063, 16 s 14 30 tho B Doy 212

1354, 1847, 132.0, 125.68, 124.6, 123.9, 123.6, 108.6, 108.4, 81.9, 5
é%gé 3,”755§ 37 I\J\I\%g 36.3, 34.9, 33.3, 26.9, 26,7, 21.3, 17.0, 16.7.
( é 5 8 %5 I- ]151%85 2 [M+Nal+ Synthesis of compound 30f 10
To a solution of 29f (28 mg, 0.04 mmol) in THE (1 mL) under N2 and at
rggmlrl%@g%@[,}g& TRAR EMJn THF (0.09 mL, 0.09 mmol) was added. 15
€ reaction was stirred at room temperature for 18 hours and then
guenched with saturated aqueous solution of NH4C1 and extracted with
EtOAc. The combjpgd organic phases were dried over Na2S0O4, filtered
and concentrated. TheTes ue was purified by flash chromatography
(Hexane/EtOAc 3:1 : ol 30f (17 mg; yield: 75 A) as a 20
white solid. '1-INMR (CDClZ, 300 M 6:9/05 (d, 1H, J = 10.2 Hz), 7.35
(m, 21-1), 7.0 (dd. 1H, 1=11.7, 11.4 Hz)] 6.78 (dd, 1I—P*i:9.6, 8.7 Hz),
6.56 (d, 1H, J = 8.7 Hz), 6.05 (m, 3H),% 530 (d, 1H, I =
10.2 Hz), 4.78 (m, 1H), 4.50 (d, 11-I, J = 9*3Hq 3,68 (mi1H), 3.48 (brs,

1H), 2.45 25 (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 1= 6.6 Hz), 1.03 (s, 9H). ¢l

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 NazSOs,
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 (CDCls, 500 MHz) &: 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,



10

Synthesis of compound 1 WO 2007/144423PCT/EP2007/055959 87 To

a solution of 30a (300 mg, 0.53 mmol) in Dichloromethane (7.5 mL) 5 at

0C, trichloroacetyl isocyanate (TCAI) (76 p.i, 0.64 mmol) was added. The
WoALtBH4AAs stirred at OC for 30 min and then neutral alumffitfRPe%dass>?

was added. The mixture was stirred fgy.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 10 vacua to

i r rogyc S(pUr y.£0l omato
e DA s 75 Conpind T (A g e a0 e
431 RHite solFind SditsitetiPhysital(dnéBpetidséopiel chiradteitks

(3¢ 1B RMNaNd MReguivalent £ hase reportest imgxampled o5 38.2,

The isomer (215)- of Compound 1 was obtained by either of these two

hathtdd:3A.7 follGwiRy theSs&fe brdc@ddréSstartimr@omitiR fhixlf of 81-9,

ispmerg {24 Rysand §715)-Gemposind 30 and dinal sepasation. of (213); 260,
Compound 1 by semlpreparatlve reversed phase HPLC (SymmetryPrep

&98'7 km, 7.8 x 150 mm, gradient H20:MeOH from 50 to 100% MeOH in
RPIMins Uy detastion [ fovy 2538 minMriied1, 51-1): 19.2 min, rt
((211?)-1): 19.8 min)). B.- following the same procedure as disclose
for compound 1, but 25 starting from pure (215)-Compound 30a. WO
2P 4442 3REHEERAMOF055959 CE(21S)-Compound 1 1H NMR
(CDC13, 500 MHz) 6: 8.69 (d, 11-1, J= 10.5 Hz), 7.30 (t, 1H, J = 11.5 Hz),
6.90 (t, 1H, J= 11.5 Hz), 6.86-6.82 (m, 1H), 6.34 (d, 1H, J =5 9.0 Hz),
6.17 (d, 1H, J=11.5 .66 (d 1H, 1=11.5 Hz) 5.64-5.62 (m, 11-1),
5.59-5.56 (m 1H)

116(d 3H, J= 65Hz) 104(s 9H) 10 13C-R
168.4, 166.1, 157.2, 148.3, 145.2, 140.2, 137.4, 134.1, 134,
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. 15 Synthesis of compound 4

Mﬁ;)a?tso 3 a ?rcl)ch oro t)r/]f1 éo%)rg%a{% @ ﬁ%ﬂ;@ﬁ%@?ﬂe ghe at
Them temperature TBAF 1M in THF (0. 09 mL 0.09 mmol) was added.
15 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 NaoSOa, 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

20 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
25 (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).

Synthesis of compound 1
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reaction was stirred at (1C for 30 min and then neutral aluminium oxide
was added. The mixture was stirred for 5-30 min and then was soaked
into aﬁﬁj of aluminium oxide. The product was washed oult) usm?z(?mmsww
dBFbCcMIMeOH 50:1. The filtrate was evaporated in W
2007/144423PCT/EP2007/055959 89g¢acuo to give the crude product
which was purified by column chromatography (Hexane/EtOAc 3:1 to 1:2).
Compound 4 (57.6 mg, yield: 96%) was obtained as a white foam and
exhibited physical and spectroscopic characteristics (1H, 130 RMN and
MS) equivalent tg=those.5 reported in Example 3. Synthesis of compound
5 CI 10 To a solution of 30c (115 mg, 0.21 mmol) in Dichloromethane (2
mL) at OC, trichloro&c ISeCyanaten (27 §¢.1,"§23 mmaigeweis,added. The
reaction was stirred at OC far 30'mm
was added. The mixture was stirred for 5-3@imj
into a pad of aluminium oxide. The product was
mixture of DCM/MeOH 50:1. The filtrate was evaporated in €acuo 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
do aavehuite ffioamodRDex(dbitethghysicdl addD ispébbseapizethane (7.5 ml)

teristi i nt to+t ted |
e E BB e I S
ddmiprasaiative 25 stiveededitphas éad RSy @t Pre po18 gl ginyigium
% kofd s gradient %‘&@QM&%J r%égﬁ?&g"@d}d eQH N Ao M dNMen was
detection, flow 2.5 mL/min, [rt ((15R)-7): 18.15 min, rt ((15S)-7]): 19.62
REYEAd IR (vag WO 2807 vaadEBRC PRI OSB9BY 90 shaintashed out
meiREPHre{LaR)ComPRYUNY V188412 SoMg Ofurg (1R ANReHBE&ted in

The isomer (21S)- of Compound 5 was isolated when 5 was purified by 5
I8FHIsteparaBive rdversedptaseap et (Syhiste B preifpdaidat column
k2SN 4510:5A% MeS im3D min 1Y delesiipbui 4.7(0.26 g,
mL/min gr('g ((2.1.5)-5):21.6 min, rt ((21R)-5): 23.6 min). Starting from a
RIS B mGARHRLI WA GhteniNG 16t Flchnirel £rby i gpBhgsical and

rRsaticoedsspacaiendtavasiobtpined 39 RN pure NEIR)(ermponnadbthose

10 379 6,1 e (71S)-Compcund 5,

The isomer (218})- of Compound 1 was obtained by either of these two
methods:

A.- following the same procedure starting from the mixture of isomers
(21R)- and (218)-Compound 30a and final separation of (218})-
Compound 1 by semipreparative reversed phase HPLC (SymmetryPrep
Cl18 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, 1t
((21R)-1): 19.8 min]).

B.- following the same procedure as disclose for compound 1, but

starting from pure (21S}-Compound 30a.



1H NMR (CDC13, 500 MHz) 8: 8.74 (d, 1H, J= 10.5 Hz), 7.29 (dd, 1H, J=
1511.7, 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,

WQ200734423 4.81 (m, 1H), 4.52 (m, 1H), 4.41 (m, 1H), 4.23 B VBTG BETL

10

15

20

3H), 2.91 (m, 1H), 2.49-2.38 (m, 3H), 5 -2.31(m, 2H), 2.24- 2.17 (m,
2H), 2.05 (s, 3H), 1.82 (s, 3H), 1.15 (d, H J=6.6 Hz), 0.99 (d, 20 3H, J=
6.9 Hz) 0.96 (d, 3H, J=6.9 Hz). MS (ES) m/z 592.3 [M-F1-1] Synthesis of
compeynd 31 WO 2007/144423PCT/EP2007/0559.59 91 ClTo a
solutionvf 3 (5 mg, 0.008 mmo) in Dichloromethane (O 7mL) at O C
trichlo ;

aluminium oxide. The product was ing a mixture of
DCM/MeOH 50:1. The filtrate was evaporated igvacuo %
product which was purified by column 10 chromatogra %) h@)@ﬁg}% gc
3:1to 1:2). Compound 31 (3.5 mg, yleld 66%) was obtained as a white

?%I%M%Igd?i&(q {ﬁ) ﬁﬂgﬁlg §1 4 17), (%Lil (B]rjd%%fﬁt% ) 771%@ 2 912}{15“’ )
HZ) 56152) (6. 28, (=164 Hzj, 611.6 [dzLH0-35 1. 2PH#=Y), 516D, 566é4(rtd>2ﬂ41)i J =

4 1 1 3 2 1 4
WP S TR ) 1 st

1, I H) $5558:5. ﬁ@) @OQT(Hd 5180 J 1315 b5 HS), I-ﬁzsg‘} ég B 1P, 1H),
42 3&5&%%&4? ?484é2(% (nﬂHBHJ 293 (5,5}, 204- 26 1901y, W (s,

1.81 (a, 3H), 1’15 (d, 3 1C NMR (CDC13, 75 MHz) 6: 168.9.
26852189 @ &57(111 114%;)4 %ﬂt‘}ez es ’1561)4 38422155 613 359, 2
71128 2111251@ 194.67122.3, };g;o 7,040850105.6, 82.1, 74.8,

6 38 2,33.1, 30.5, 26.2, 21.2 3,16.4.2 h
Wg@% sl Sl it s o,

%@gl(li% mclioa%mmoll)a(a I@IChlgmmetrma (LZ0k) at@C7, 108.1, 104.7,
trichloroacetyl isocyanate a T 0
Snlroncv popaRte (L 0% e) s adied, He 3 saclon
Tileanixture was stirred for 5-30 mm 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
Bodtict wikioli avas mpeuifidddby column 10 chromatography (Hexane/EtOAc
3:1to 1:2). Compound 8 (14.3 mg, yield: 100%) was obtained as a white

solid and exhibitgdphysical and spectroscopic characteristics 13C RMN
and MS) equivalent terthoge reported in Example 4.

To a solution of 30b (56 mg, 0.105 mmol} in Dichloromethane (1 mLj 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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15 EXAMPLE 9 Scheme 6 depicts a synthetic process for several
compounds of the invention. 20 WO 2007/144423PCT/EP2007/055959
93 1232 3334 0=P(C)EO02 Merr'LCO2Me Met] 1) LiOH, Diox:H20

W%Q@F/wﬁél /MeOH TBSO 35 PCT/EP2007/055959

&9

vacuo to give the crude product which was purified by column

chromatography (Hexane/EtOAc 3:1 to 1:2}. Compound 4 (57.6 mg,

yield: 96%) was obtained as a white foam and exhibited physical and
spectroscopic characteristics (1H, 13C RMN and MS) equivalent to those

reported in Example 3.

Synthesis of compound 5

To a solution of 30¢ (115 mg, 0.21 mmol) in Dichloromethane (2 mL) at
0°C, trichloroacetyl isocyanate (27 upl, 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 (*H, 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
HoO:MeOH from 50 to 70% MeOH in 75 min, UV detection, flow 2.5
mL/min, [rt ((15R)-7): 18.15 min, rt {{15S5)-7]): 19.62 min) and it was
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15

36 OTBS 37 OH 38 Compound 3 WO
20071144423PCDEP2007/055959 94 Synthesis of intermediate 32
TBSO 5 To a solution of triethyl 4-phosphonocrotonate (3.7 g, 14.66
WO 4#HE 18-crown-6 (6.2 g, 23.46 mmol) in dry THF (59 ‘ﬁﬁ?f‘%‘fﬁ?@d"ﬁ””
under argon atmosphere at -78C KH BS (28.1 ml, 14.07 mmol) was
added dropwise. After 15 mm aldehyde 12 (2.35 g, 5.86 mmol) was added
10 dropwise and stirred for 20 hours at room temperature. Then, the
i it r ol r=Ya -
e o (NS o T (158
Seapperattdal reduced pressure. Purification by column chromatography
(Hexane/EtOAc 20:1 to 10:1) afforded 2.7 g (yield: 93 15 %) of triene 32.
'H-RMN (300 MHz, CDCI3) 6: 7.31 (dd, 1H, J= 11.2, 15.3 Hz), 6.53 (d, 1H,
Thassomey, @28lual Gemponnd Sgssolagad §vhen pvas pusified by
géﬁi?}e&'ﬂrgﬁ\%W@&Qey o&d), B2 mskihind 63 fre 2HD 4. 6dreient

1H), s, 3H), 1.67 (m, 2H), 1.26 (m, 3H), 0.94 (d, 3H, J= .
Ho» :Mec& fror)n 45 t(o 50% MeClgI n 20 mm,( UV detection, flow 4.7

mL/min, [rt ((215)-5):21.6 min, rt ((21R)-5): 23.6 min). Starting from a
sample (50 mg) which was containing both isomers, after the above
mentioned separation it was obtained 39 mg of pure (21R)-Compound 5

and 6.1 mg of pure (215)-Compound 5.

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,

20 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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20 6.7 Hz), 0.87 (s, 18H), 0.01 (m, 12H). Synthesis of intermediate 33
TBSO 25 To a solution of 32 (3.75 g, 7.54 mmol) in EtOH (38 mL)

W&érldmlum ptoluenesulfonate (663 mg, 2.64 mmol.) was added. T

ALt{bHHHixture was stirred at room temperature for 17 hoJ&T/‘?ﬁ@Wfﬁg%q
solvent was removed under reduced pygssure and the resulting oil was
purified by WO 2007/144423PCI/EY2007/055950 95 column
chromatography (Hexane/EtOAc 4:1 to 1:1) affording 2.11 g (yield: 73%) of
alcohol 33, 11-IwedIN L300 MHz, CDC13) 6: 7.3] (dd, 1H, J =10.8, 15.0
Hz), 6.52 (d, 1H, J= 15.3 Hz), 6.23 (dd, 1H, J=11.1, 15.0 Hz), 5.86 (d, 1H,

J=15.3 5 Hz), 5.5210;dH, ,4.a;8( , J= 6&onB), 3.72 (m,
3H), 2.73 (m, 1H), 1.82 (s, 3H), 1.68 (x, 2 c(t J=7.2 Hz), 0.98
(d, 3H, J= 6.6 Hz). 0.88 (s, 9H), 0.08 (m, 6h'i§. S nth sis af inteimediate 34
The alcohol 33 (130 mg, 0.34 mmol) was stirred atfoom t erature in

DCM (3.4 mL) under an inert atmosphere and periodinane pMP) (288.5

15 mg, 0.68 mmol) was added in one portion. The reaction was stirred

until completion (TLC, about | hour) and then was quenched with
I‘ﬂafal(é@&ﬁ@tur:ﬁ‘tem&qmtiﬁg) @mmm@wlnmlﬁ)om&hmmﬁdtwahdo(me mL) at

tied ve nes sulphate, filt and ntrated, in vacuu Th
(ér(?duc 1\9v¥<'§1[§purl |eéflglso %nna% rglr eldtélg’ra(gwgu ngé\{/ yras a ‘eThe
EteAUHtexaas 20idrddoatiel @biout 325 migp (eld: 8680) ofaldehyale 84nium

B R e SRR T MR e R S2ofP i Tl e s

$6:8KBA) 18{8 75 dpa s, = AIBIG )18, 48k(de 1F:‘Th§-m©6u¢2)yza$9v(fq§2|eld out
ﬁs&j@ HZ)ndg4m o%'ﬁﬁ@ﬁ&@b%“bo?-ﬁ%ﬁ‘e %ﬁér&tg%gs‘gg@agﬁ%%{éd in

6.9 25 Hz), 1.01 (d, 3H, J= 6.9 Hz), 0.88 (s, 9H), 0.06 (m,
sgmmssii@ofgm@rﬁb@ua@@éemozbmvm&mzhpwgmwﬂ@%%g gglumn

M L8EL Eﬁx?%ﬁ%ﬁ%@}"ﬁ?@&é PEosRRoRaE (HEnIPb O BYNPY 5 mg,
and 18-crown-6
yield: 66%) was obtained as a white solid

'H NMR (CDCls, 300 MHz) 3: 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) 8: 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.

Synthesis of compound 8




mg, 1.35 mmol) in dry THF (10 mL) stirred under argon atmosphere at - 5
78 C KHMDS (1.34 ml, 0.67 mmol) was added dropwise. After 15 min a
solution of aldehyde 34 (170 mg, 0.45 mmol) in dry THE' (8 5 mL) was

W aadtdpwise over a period of 30 mm and stirred at -78"EFBEBYP N>
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Then, the reaction was quenched with saturated NH4C1 solution, warmed
to room temperature and diluted with Dichloromethane. The 10 organic
phase was dried (Na2S04) and evaporated at reduced pressure.
Purification by c%@n chromatography (Hexane/EtOAc 20:1 to 10:2)
afforded 170 mg (yield¥82¢6) of (E)-35. 1H-RMN (300 MHz, CDC13) 6:
7.29 (dd, 1H, J= 1087453 Hz)~¢ d, 1H, J=15.3 Hz), 6.19 (dd, 1H, =
10.8, 15.0 Hz), 5.83 (d, 1H, J= 15.3 13 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 (MPGP¥H3.58 (s, 3H),
2.73 (m, 1H), 2.57 (m, 2H), 1.71 (s, 3} )¢ 3 97 (d, 3H, J=6.7
Hz), 0.88 (s, 9H), 0.03 (m, 6H). Synthesis df ipnfermediate 36.20 LiOH
(15.8 mg, 0.66 mmol) was added to a solution of &ster 35 {140 mg, 0.30
mmol) in 20 ¢1/0 i,vater/Dioxane (7 mL) and the mixture wds stirred 25 for
4 hours at 60C. The mixture was cooled, diluted with DCM and washed

with HC1 (0.5N, 10 mL). The aqueous phase was repeatedly extracted
WRIPDCNTEAR the 38 bireerglriic hagaraclete dHetigtemeienne (1.7 mb)

20071&4442306rHER2P0 74805888197 (NagS Qhofiterethany evapeiaded (OThe
afford the crude di-acid which was used in the ne tz}e withoutLur er. .
peRfEaforY EorcEnfiddt K (85 pt) B a0 B s QG Or EREUH

MRl (62 nakdaad thedesutingembdure masdtitse QUL fenr ahdooheb was
temperature. Then the solyent was removed under reduced pressure.an

t?%afé?glﬁ]ﬁbooﬂ‘ pﬂfif HW%&%R’S&%m@Sng a &-I‘e%éz’nglfﬁ%’ ((:gl out
lidit: EsOAcAMaoH bfl paffdrdingOn2 rag:(iekhd (y afacich86eamporated in
colourless ail. 1H-RMN (300 MHz, CDC13) 6:.7.40 (dd, 1H, J.= .

B HDe o oL P, 19 SRS, B AT (a0 TR 1y Thogied By b
HHrdmatogidphb. (A draritH E852 (B: 1H= 12).2 CGeinpeend 8 H),4B:b4ng,
Sfeﬁ!)’l%g%%&s%%%%éﬁ‘ ’ast);\’ &ﬁ&é%éﬂ;@&n@ égh%e‘h: Sr%zki&d 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.



Synthesis of compound 37 15 CI 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,

W .21()(())%1@4@2%0 in dry DCM was 20 added, under argon atmos h9re2&)%5%959
en was cooled at 0 C. DIPEA (26 id..., 0.14 mmol), HOAt H.r?l)mg, i
0.093 mmol), and HAM (35.4 mg, 0.093% mmol) were added to the solution

and after 30 mm the cold bath was removed. The reaction mixture was

stirred at room temperature for 3h, quenched with a saturated aqueous

solution of NH4C1, poured, inte 25 water and extracted with DCM. The
caysbined ordanig phases were geie@bverrBERS0O4, filer, A~cooEt
concentrated. The residue was purified by flash K atography z

(1-Iexaﬁgflzot0Ac 2:1 to 1:4) to give amide 37 (34.7 mg, yield: 55%) as an
oil. WO 2002/144423PCT/EP2007/055959 98 1-H NMR (GBC13, 500
MHz) 6: 7.88 d, 1H J= 10.5 Hz), 7.26 (dd, 1H, J= 14.4, 11.4 Hz), 6.72 (dd,

1H, J= 9.9, 9.6 Hz)y 6.50 (d, 1H, J= 15.3 Hz), 6.31-6.22 (M, PH), 5.94 (d,
1 :mo\uz),?&. 5?5 a4 2H), 5 44 (dh 45, J - ,
1%5 (d, 1 b= 9.3),4.24-4.1&?5%?5 D'w. 7-3.2440, 1H), 3.64 (s, 2

3H), 2.96-2.2.81 (m, 1H), 2.39-2.35 (m, 2HE@16-2.15 (m, 4H), 2,01 (s,
3H), 1.82 (s, 3H), 1.14 () 3H, J = 6.6 Hz).1.02 (s, 9H), 0.87 (s, f3|), 0.06
(s, 3H2, 0.05 (a, 3H). Synthesis of compound 38 10 CI To a solution of 37

(28 Mg, 0:04 mmol)GR:MeF (§.6 mL) under N2 and at room temperature,
TBAF 1W'ih THE, , d. The 48 ddetidPwas
stirred at room temperaigig for 18 hours and then quenshasbyith

saturated aqueous solution of NH4C1 and extracted with EtOAc. The
combined organic phases wef? dried over Na2S04, filtered and
Cﬁggentrated. The residue was purified by flash chromatography
(Hexarfé/RtOAc 3:1 to 1:2) 1 give alcohga38 (22 mg, yield: 96%) as a 20
whi Tap ; =906 (d, 1H, J= 9.9 Hz), 7.24
(dd, 1H, J14:7, 10.5 Hz), 6.76 (d, 1HAT® $18A447), 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,
cir = 14.7 Hz), 5.65-5.60 (m, 2H), 5.45 (d, 1H, J = 9.9 Hz), 4.87-4.81 (m,
25 1H), 4.45 (el, 1H, 3= 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,ctidy 2.40-2.35 (m, 2H), 2.23-

S H), 2.05 (s, 3H), 1.81(s; 3H), 1.3 (d, 3H, J= 6.6 Hz), 1.03 (s,
9H). WO 2007/14 423RCT(EP 007%055959(99 Synthé®is of compound 3
07 07T N ~
: H THF
: O
37

Cl
OH
MeQO Z o TCAI
H
= H oo Cl
38
OCONH,
MeO Z o
X Kll/ =
07 07 YT N
. H o Cl
Compound 3

Scheme 6
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5 To a solution of compound 38 (20 mg, 0.04 mmol) in D chloromethane
(0.35 ml) at O'C, trichloroacetyl isocyanate (5.1 !'ID 0.04 mmol) was added.
The reaction was stirred at 00 for 30 min and then neutral aluminium oxide

WQMETAIHEE. The mixture was stirred for 5-30 min and 10 thBRWHSYIARER?

into a pad of aluminium oxide. The prgduct 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
(1-1exane/EtOAc 1:1 to 1:3). Compound 3 (13.6 mg, yield: 63%) was
obtalned as a Whlte foam and exhibited physical 15 and spectroscopic
SO s1isf] QrIROURMNENd MS) equivalent to those reported in
Example 3 EXAMPLE 10 20 Scheme 7 depicts a synthetic process for
compound 7. 100 NH2 Compound 7 Scheme 7 5 Synthesis of
ntermediate 40 0 10 £ solutiorj of oc/tert}euCONHZ 39 (prepared
following the procedure es Ibey in Pozdneyv, :OTetrahedron Letters
1995, 36, 7115-7118) (1.9 g, B26 mmol) in MeOH, 66 mid of a solution
1.25 M of HC1 in MeOH was added. The reaction mixture was stirred for 2
hours at room temperature and then was concentrated at reduced

PregsarAuIST RS SHRIASIRIPSREPERTER IAMMED P ah @ nébtiiZagRinand
W&Q%%%&Z@PS:E@E@QQH%WQW THF (59 ml) stirred under argon

atmosphere at -78C KHMDS (28.1 ml, 14.07 mmol) was added
dropwise. After 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 mL), and
diluted with EtOAc. The organic phase was dried (Na2SO4) 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, CDCls) &: 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

HO NN 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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101 concentrated ammonium hydroxide. The solvent was removed by

rotary evaporation and the crude was dissolved in dichloromethane. The
Ws.ozl(l}Jtioln was dried over Na2S04, filtered and concentrated 1o give 739 ma,

&lep&l éé‘%} of the intermediate 40 as a white solid. 5 IH NMR (E‘B?ﬂg ‘

300 MHz) 6: 6.65-6.55 (br s, 1H), 5.6555.55 (br s, 1H), 3.18 (s, 1H),

1.65-1.55 (br s, 2H), 1.05 (s, 9H). Synthesis of intermediate 41 10 NH2

To a solution of amine 40 (100 mg, 0.77 mmol) in DCIVI/DIVIF (10:1, 7.7

Ak th BOILI B6 95 (S ra iU iiRirBAY PrARENIG ACigh(306 MgEB8RHaMol 1 ¢

in dry DCM was added, under argon atmosphere, and then was 15 cooled

éY@@élﬁ%éAc(Bai?%El $84 mmol), HOAt (115.6 mg, 0.85 mmol), and

HATREMBR B30y, M85, imal)vere7agde@d &y thE solution @)diafterse) 2 (d,

et o 2h, AUBPNAL Wi Sehirared SELBe Sitdin . = 15:

BHAC, $Dded Miowatedand) extragtey with DEM. The-R0comhingdH), 2.73

rgani were dri ver N 4, filtered and cancenjrat
&rgid%lgﬁ/gg%;jr(ﬁfe ?_ég’/ Eacé,% fﬁlr’o%ﬁa?t%r'gp 6[ ({ eXa%e—/ tgA%},ZT’o%ggéq%f’H’
td givetammle 8E2A28 9hl, Yiddd 6BYH A a white foam. 11-I NMR
(CDC13, 300 MHz) 6: 6.99 (d, 1H, J=12.3 Hz), 6.77 (d, 1H, J= 25 12.3
8 (br s, 1H), 6.12 (br s, 1H), 4.46 (d, 1H,
41.31-1.19 (m, 12H), 1.00 (s, 9H), 0.89-0.83
MHz) 6: 173.4, 166.6, 153.4, 136.6, 60.0,
35.0, 29.6, 27.6, 26.8, 14.0, 11.7. WO 2007/144423PCT/EP2007/055959
102 Synthesis of compoyind 7 To sgutign of alkenylstannane 41
(227.6 mg, 0.48 mmol) and17g (2069 nig, 0758 €lokEin NMP (5 mL) at
O'C, Copper thiophenecarbt§tate (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 alcohol 33 (130 mg, 0.34 mmol} was stirred at room temperature in

DCM (3.4 mL) under an inert atmosphere and periodinane (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.
TH-RMN (300 MHz, CDCls) 5: 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).

Svnthesis of intermediate 35
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10 the crude mixture was filtered through a plug of neutral alumina,
washed with EtOAc/Ether 50:50 and the combined filtrates were washed
with HC1 0.1%. The organic solution was dried and evaporated to give the

WQAGeE1IsteHuct which was purified by column chromatograpRy F/EP2007/055959

(dichloromethane/MeOH 100:1 to 10:1) to give 15 Compound 7 (65.7 mg,
yield: 34%) as a white foam. This synthetic product exhibited physical and
spectroscopic characteristics CH, 130 RMN and MS) equivalent to those

reported in Example 3. Thgdsginer (15R)- of Compound 7 was obtained
when a racemic 20 mixtur \Q%t e aminglacid (Boc-tert-LeuCONH2) was
used to carry out thedéef€actions]The final mixture @Pisbmers (15 mg)

was separated by serniprepargititfé reversed phase HPLC (SymmetryPrep
018 7 pm, 7.8 x 150 mm, gradient H20:MeOH from 50 to 70% MeOH in 75

min, UV detection, flow 2.5 mL/min, [rt ((15R)-7): 18.15 min, rt ((153)-7]):
oo P and>>7

19 825981HtiRly b PRSROGPAIRdd L1ty Brplre @SR RSN
2a3 My3Y paeol $8)deemPIuNTD/in 1) (610 mpayndrgdh-AiNMMBphere at -

5% 1N B 5ok 9L T 5 S Yl b e Lanin @
doivtHZ)f 2.B3% K dEH3d F17M0rhiz) UGB 2B [MnlH)y IBF (8.3HpL) was
3 R R B A VT PSR S
460, 140:8, 123812011 3541351411356, 12419, 1 $a111r83¢6, ANI8:6%.%olution,
3\)7\785'1?1‘11365dot027r’020r:r|'10temperature and diluted with Dichloromethane. The
organic phase was dried (Na2SOa) and evaporated at reduced pressure.
Purification by column chromatography (Hexane/EtOAc 20:1 to 10:2)
afforded 170 mg (yield: 82%) of (E}35.

IH-RMN (300 MHz, CDCls) 8: 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 HCI (0.5N, 10 ml). The aqueous phase was repeatedly

extracted with DCM and the combined organic layers were dried over
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27.1,17.3,16.8. EXAMPLE 11 Scheme 8 depicts the processes for
obtaining compounds 42 and 43. 104 42 PhNCO 30a DMP, DCM 43

W‘}E)@?me 8 Synthesis of compound 42 WO

H4753PCT/IEP2007/055959 105 To a solution of alcbhdl 304 (5 ™y,
8.8 ttmol) in pyridine (0.45 mL), phenyjigocianate (29 mL, 0.27 mmol) was
added. The reaction was stirred at room temperature for 20 hours and
then quenched with saturated aqueous solution of NITIC1 and extracted

WihIes0Ag1tERed @ﬁﬂ]b&ﬂ@ﬁ&e&@m@r@ﬁgme diigdO\BENIRSAAch was
filtered arbl%?oncentrated he e was I’leled by flash

a‘?ﬁfiﬁl PSS ERNE ?6 Py b giv&%ompound 42 (2.7
Donyteld 4% S g4eth|ie) swhﬁ added to a solution of crude in MeOH (5.2
mL) and the resulting mixture was stirred for 1 hour at room
temperature. Then the solvent was removed under reduced pressure
and the resulting oil was purified by column chromatography
(Hexane/EtOAc 1:4 to EtOAc/MeOH 5:1) affording 72 mg (yield: 70%) of
acid 36 as a colourless oil.

'H-RMN (300 MHz, CDCl3) 8: 7.40 (dd, 1H, J= 10.8, 15.0 Hz}, 6.57 (d,
1H, J= 15.0 Hz), 6.31 (dd, 1H, J=11.4, 15.3 Hz}, 5.89 (d, 1H, J= 15.0
Hz}, 5.60 (m, 1H), 5.52 (d, 1H, J = 10.2 Hz)}, 4.22 (m, 1H), 3.64 (s, 3H),
2.90 (m, 1H), 2.38 (m, 2H]}, 1.84 (s, 3H), 1.15 (d, 3H, J = 6.9 Hz).

Synthesis of compound 37

/ OTBS

'" ==

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 NazSOs, 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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NMR (CDC13, 300 MHz) 8: 8.81-8.77 (m, 1H), 7.46-7.43 (m, 2H), 7.34- 10
7.23 (m,3H), 7.11-7.06 (m, 2H), 6.88-6.77 (m, 2H), 6.39 (d, 1H,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 H2z),
WQ W8744282%8m, 1H), 4.62-4.56 (m, 1H), 4.54 (d, 1H, J = 9.3 HATAB407/45p959
(m, 1H), 3.66 (s, 3H), 2.87-2.80 (m, ?gz 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), 151.07 (s, 9H).
Synthesis of compound 43 20CI Alcohol 30a (5 mg, 8.88 ,tmol) was

z%fé perloéllnane (r?j%ﬁﬁalgf;l% g]]?D?%Ié%&L mﬁ)yn b®%rtﬁ%ﬁ?@eﬁq{ J=

8 mmol) was adde in one portion. T

reactioh Wadktirred’ @ntil @5 ddmplet? (1B, Hobub BRolgrs) éthdftﬁehﬁfv%tsﬂz
7 g@cg%\gﬁb NahiCOsAsaturaied;solylon)extmngedsith P&M}wa@hs@

brine, driéd ovér magnesium sulphate, filtered and concentrate

vddusht PH2 Hﬂid&ﬁ%@li@/iwizﬂzéﬁoﬁ W@oﬁ?fo%@w’r%ﬂvé@
Ryiifies by eolump.chiem a@em@y@gv@ggm BteAciHexane b:btnyiekl (m

about 4.5 mg (yield: 90%) of keton as a colourless oil. 1H NMR

@bc2al @db W(ﬁs‘%{@z?{op 1 He,9359,01-83, (B38iled (At i) Blor/ = 6.6
(dd) 1t IFs1bify 13.4HR), 6184 (106 161, 97)9.0.05 1812H6.26 (d, 5 1H, J=
87Hz) 6.18 (d, 1H, J=11.4 Hz), 5.78-5.73 (m, 1H), 5.68 (d, 1H, J=11.4
Hz), 5.64-5.61 (m, 1H), 5-30-5.27 (m, 1H), 4.94-4.86 (m, 1H), 4.41 (d, 1H,

B 20D, #. 25, 3kl), 3.66 (s, 3H), 3.18 (dd, 4H, J=18.3, 7.2

Hz), 2.89-2.75 (m, 1H), 2.44-2.38 (m, 2H), 2.04 (s, 3H), 1.84 (s, 3H), 1.16

(d, 3H J= 6.9 Hz), 1.05 (s, 9H). 10 EXAMPLE 12: BIOASSAYS FOR THE
DETECTION Q}FGANT JTUMOR ACTIVITY 15THe aim of this assay is to
evaluate the in vitro cyto tatic (ability to de y of arrest t For cell growth)

or cytotoxic (ability Q a being tested.
CELL LINES 20 Name N ATC Hoone S~

Cl

To a solution of 37 (28 mg, 0.04 mmol) in THF (0.6 mL) under N2 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.

H NMR (CDCls, 500 MHz) §: 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).



Species Tissue Characteristics A549 CCL-185 human lung lung
carcinoma (NSCLC) HT29 HTB-38 human colon colorectal
adenocarcinoma MDA-MB- HTB-26 human breast breast adenocarcinoma
WOIEVKPUATION OF CYTOTOXIC ACTIVITY USING THESS(RF2007/055959
COLORIMETRIC ASSAY A colorgygetric type of assay, using
sulfornodamine B (SRB) reaction has been adapted for a quantitative
measurement of cell growth and 25 viability (following the technique
described by Skehan P et al. J. Natl. Cancer Inst. 1990, 82, 1107-1112).
WO 2007/144423PCT/E132007/055959 107 This form of assay
ell cell culture microplates (Faircloth et al.
Methods in cell science, 1988, 11(4), 201-205; Mosmann et al, Journal of.
Immunological. Methods, 1983, 65(1-2), 55- 5 63). All the cell lines used in

this study, deritAs@ canceryweie obtained
from the American ion(ATCC)o
o7 0 : X N
Hian

To a solution of compound 38 (20 mg, 0.04 mmol) in Dichloromethane
(0.35 ml) at 0°C, trichloroacetyl isocyanate (5.1 puL, 0.04 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 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.



Cells were maintained in Dulbecco's Modified Eagle Medium 10 (DIVIEM)
supplemented with 10% Fetal Bovine Serum (FBS), 2mM Lglutamine, 100
U/mL penicillin and 100 U/mL streptomycin at 37C, 5% CO2 and 98%
WhiMiditg Bor the experiments, cells were harvested from sBBESHRIEHSSIS?
cultures using trypsinization and res nded in fresh medium before
counting and plating. 15 Cells were Seeded in 96 well microtiter plates
at 5 x 103 cells per well in aliquots of 150 )11, and allowed to attach to the
plate surface for 18 hours in drug free medium. One control (untreated)
plate of each ine was fixed (as describ elow) an_i ugmi f *[itime
zero reference 20 velue. ARHRards, test lestyere aH0LH%5 the
cultures Y9N seffal dilumécgzﬁliqu%?g'\b 50 |, ranging frapma6o
0.00262 pg/mL. After 48 houxs exposure, the a%titumor effect was
estimated by the SRB method: Briefly, cells wgre washed twice with PBS,
fixed for 15 mm in 1% glutaraldehyde solution, rinsed twice in PBS, and
stained in 0.4% 25 SRB solutjon for 30 min at room temperature. Cells
were then ri several times)wi{h 1% aceéi&gﬁ:id $ol and air-dried.
SEW was thep extrkagted iBuddmMagizina base S%\I?Qn d the,
absorbanteNmedkured in amrautomatedspectrophotonetri platze reader at
490 nm. Cell suRival was é'*x’%{ésggétas percentage of confol cell growth.
The final 30 effgct of the sampl¢/biging tested was estir&qted by applying
the NCI algorithm (Boyd MR and Paull KD. Drug Dev. Res. 1995, 34,
91-104). WO 2007/144423PCT/EP2007/055959 108 Using the mean
+ SD of triplicate cultures, a dose-response curve was automatically
generated using noMff Three reference

parametecs wemr£alcy tomatic 5 interpolation:
hi hibi&%n; TGI = total
= moncgntration that

Glso = CGHWFD n tRat pgrodLgces 0%
growth inhibition (cvtostatic effect) and L
produces 50% net cell killing (cytotoxic effect). ENTEMITOTIC ASSAY
PROTOCOL 10The mitotic raticcofripeuodIf cultures (percentage of cells
arrested in mitosis) was estimatedgj ingﬂa s7pecific 96-well microplate
immunoassay that quantitatively d ety specific mitotic marker. HelLa
cells (h-cervix carcinoma, ATCC# CCL-2) were incubated for 18 hours in
the presence or absence of the samples being tested. 15 Afterwards; cells
were washed with PBS and lysed on ice in 75 )11.., of freshly prepared
5 |Igsisthdtes @hmMdEGEAIGIE405), 0.5 MM PMSF and 1 mM NaV03) for 30

min. An aliquot of the cell extract (60 p.t) 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 ,ilL. 20 PBS-1% BSA for 30 mm at 30C
and sequentially incubated with antiMPM2 primary mouse monoclonal
antibody (Upstate Biotechnology,at # 05-368) for 18 h at 4C and
appropriate peroxidase-conj;ig seldBndary antibody for Ih at 30C. After
intensive washing in 0.02% TVieeni20, peroxidase reaction were
performed using 30 tit of TMB 25 (3,3',5,5'-tetramethyl-benzidine) for 30
min at 30C. Reaction was stopped by adding 30 ttL of a 4% H2S0O4

10 SPutigN. ASSRYWasauaiilied; by meagiing O BrabARUNMdidving  the

microplate spectrophotometer. Results were expressed as 1C33, sam

le
cerregsitatorlasar reduise Poadnstiolc direstalr teaaedheifiies’ds: 30,

compareditg,congal, 30amtreated eHIWASHWES mL of a solution 1.25 M of
2007/144423PCT/EP2007/055959 109 Tables 9 and 10 jllustrate data

ol EheidfsgIERI SR tvit) Lottt iRas 6P thEYFESER Ve ISR dBfe 9P 01T
CHtaguiity-aspayatAskivity Datr AMRla) cd-repadnredl at reduced pressure.

15 The solid was then suspended in MeOH and neutralized with
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Compound 2 Compound 3 Compound 4 MDA- MB-231 Giso 4.45E-10
9.85E-09 9.24E-10 6.13E-10 TGI 9.90E-10 2.15E-08 2.47E-09 1.49E-09
LCso 2.80E-09 7.20E-08 9.57E-09 8.23E-09 HT29 Glso 4.62E-10
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concentrated ammonium hydroxide. The solvent was removed by rotary
evaporation and the crude was dissolved in dichloromethane. The
solution was dried over NasSOQy, filtered and concentrated to give 730
mg (yield: 68%) of the intermediate 40 as a white solid.

'H NMR (CDCls, 300 MHz) 6: 6.65-6.55 (br 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 intermediate 41

BusSn O

X NH,
@ N®

To a solution of amine 40 (100 mg, 0.77 mmol} in DCM/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 O°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 NaxS0O4, 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) é: 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 (CDCls, 75 MHz) &: 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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<4.31E-10 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 A549 0150 3.79E-10 8.63E-09 1.02E-09
5.95E-10 TGI 1.09E-09 2.37E-08 4.29E-09 2.45E-09 LCso
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Synthesis of compound 7

NH,

To a solution of alkenylstannane 41 (227.6 mg, 0.48 mmol) and 17a
(200.9 mg, 0.58 mmol) in NMP (5 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 0.1%. 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, °C

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-LeuCONH») was used to carry out
these reactions. The final mixture of isomers (15 mg) was separated by
semipreparative reversed phase HPLC (SymmetryPrep C18 7 pm, 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 obtained 3.1 mg of pure (15R)-Compound 7 and 2.9
mg of pure (158)-Compound 7:



10

> 1.65E-07 1.65E-05 > 1.65E-07 > 1.64E-06 Table 9. (cont.) Compound
5 Compound 6 Compound 7 Compound 8 MDA- MB-231 Glso 1.03E-10

90E-10 4.20E-07 3.46E-09 TGI 4.56E-10 3.21E-09 8.41E-07 1.01E-08
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(15R)-Compound 7

1H 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.



4.90E-09 1.55E-08 2,45E-06 4.12E-08 HT29 Gls() 4.39E-11 5.91E-10
4.20E-07 2.14E-09 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 A549 G150 6.08E-11 7.60E-10
W@ 223 PCT/EP2007/055959
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OCONHPHh
N
N = =
H o Cl
42
PhNCO
OH
N N
N =
H o Cl
30a
‘ DMP, DCM
O
N
N = =
Ho5 Cl
43
Scheme 8
Synthesis of compound 42
OCONHPHh
x

Cl
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To a solution of alcohol 30a (5 mg, 8.8 umol) in pyridine (0.45 mlL),
phenylisocianate (29 mL, 0.27 mmol} was added. The reaction was
stirred at room temperature for 20 hours and then quenched with
saturated aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phases were dried over NasSOg4, filtered and
concentrated. The residue was purified by flash chromatography
(Hexane/EtOAc 20:1 to 1:1) to give compound 42 (2.7 mg, yield: 44%)]
as a white solid.

H NMR (CDCls, 300 MHz) 8: 8.81-8.77 (m, 1H)}, 7.46-7.43 (m, 2H), 7.34-
7.23 (m,3H), 7.11-7.06 (m, 2H}, 6.88-6.77 (m, 2H), 6.39 (d, 1H, 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), 4.62-4.56 (m, 1H), 4.54 (d, 1H, J = 9.3 Hz),
4.25-4.17 (m, 1H}, 3.66 (s, 3H), 2.87-2.80 (m, 1H), 2.41-2.38 (m, SHj,
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).

Synthesis of compound 43

Alcohol 30a (5 mg, 8.88 umol} was stirred at room temperature in DCM
(0.1 mlL) 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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MDA- MB-231 GISO 1.18E-06 1.10E-06 1.14E-06 1.95E4)9 TGl
2.80E-06 1.39E-06 1.48E-06 9.41E-09 LC50 6.20E-06 1.83E-06
2.07E-06 8.52E-08 HT29 0150 6.05E-07 8.29E-07 2.07E-06 1.35E-09
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Wés purified by co‘lumn chromatography eluting with EtOAc/Hexane
1:1 to yield about 4.5 mg (yield: 90%) of ketone 43 as a colourless oil.

IH NMR (CDCls, 300 MHz) &: 8.32 (d, 1H, J= 9.9 Hz), 7.31-7.23 (m, 1H),
6.91 (dd, 1H, J= 11.7, 11.4 Hz), 6.84 (dd, 1H, J = 9.9, 8.7 Hz), 6.26 (d,
1H, J = 8.7 Hz}, 6.18 (d, 1H, J = 11.4 Hz), 5.78-5.73 (m, 1H), 5.68 (d,
1H, J = 11.4 Hz), 5.64-5.61 (m, 1H), 5-30-5.27 (m, 1H), 4.94-4.86 (m,
1H), 4.41 (d, 1H, J = 9.0 Hz), 4.25-4.17 {m, 1H}, 3.66 (s, 3H), 3.18 (dd,
4H, J= 18.3, 7.2 Hz), 2.89-2.75 (m, 1H), 2.44-2.38 {m, 2H), 2.04 (s, 3H),
1.84 (s, 3H), 1.16 (d, 3H J = 6.9 Hz)}, 1.05 (s, 9H).

EXAMPLE 12: BIOASSAYS FOR THE DETECTION OF ANTITUMOR
ACTIVITY

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).



10

15

20

25

30

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 A549 0150 8.86E-07 4.64E-07 1.15E-06 2.31E-09
TGl 3.40E- 06 8.01E-07 1.77E-06 1.37E-07 LC50 8.56E-06 1.38E-06

W% %’gﬁ 648 PCT/EP2007/055959

107

This form of assay employs SBS-standard 96-well cell culture
microplates (Faircloth et al. Methods in cell science, 1988, 11(4), 201-205;
Mosmann et al, Journal of. Immunological. Methods, 1983, 65(1-2), 55-
63). All the cell lines used in this study, derived from different types of
human cancer, were obtained from the American Type Culture

Collection {ATCC].

Cells were maintained in Dulbecco’s Modified Eagle Medium
(DMEM]} supplemented with 10% Fetal Bovine Serum (FBS), 2mM L-
glutamine, 100 U/mL penicillin and 100 U/mlL streptomycin at 37°C,
5% CO2 and 98% humidity. For the experiments, cells were harvested
from subconfluent cultures using trypsinization and resuspended in

fresh medium before counting and plating.

Cells were seeded in 96 well microtiter plates at 5 x 103 cells per
well in aliquots of 150 plL, and allowed to attach to the plate surface for
18 hours in drug free medium. One control (untreated) plate of each cell
line was fixed (as described below) and used for time zero reference
value. Afterwards, test samples were-added to the cultures in ten serial
dilutions, in aliquots of 50 uL, ranging from 10 to 0.00262 pg/mL. 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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>1.78E-06 Table 9. (cont.) Compound 30b Compound 30c Compound
30d Compound 30f MDA- MB-231 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
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Using the mean + SD of triplicate cultures, a dose-response curve
was automatically generated using nonlinear regression analysis. Three
reference parameters were calculated (NCI algorithm) by automatic
interpolation: Glsp = concentration that produces 50% growth inhibition;
TGI = total growth inhibition (cytostatic effect) and LCsp = concentration
that produces 50% net cell killing (cytotoxic effect).

ANTI-MITOTIC ASSAY PROTOCOL

The mitotic ratio of the cell cultures (percentage of cells arrested
in mitosis) was estimated wusing a specific 96-well microplate
immunoassay that quantitatively detects a specific mitotic marker.
HeLa cells {h-cervix carcinoma, ATCC# CCL-2} were incubated for 18
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 (1ImM EGTA (pH 7.5), 0.5 mM PMSF and 1
mM NaVQs) for 30 min. An aliquot of the cell extract (60 uL) 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-
MPM2 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 uL of a 4% H2SO4 solution. Assay was quantified
by measuring the 0.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.



LCbo 5.11E-06 5.28E-08 > 1.67E-08 1.61E-06 HT29 Glso 9.84E-09
4.74E-10 1.32E-10 4.88E-07 TGI 9.27E-08 8.38E-10 2.51E-10 7.13E-07
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Tables 9 and 10 illustrate data on the biological activity of

compounds of the present invention.

Table 9. Cytotoxicity assay - Activity Data (Molar)

Compound 1 |Compound 2| Compound 3| Compound 4

Glso | 4.45E-10 9.85E-09 9.24E-10 6.13E-10

Ml\}ili);?;l TGI | 9.90E-10 2.15E-08 | 2.47E-09 1.49E-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

5
Table 9. (cont.)

Compound S |Compound 6| Compound 7 |Compound 8

Glso | 1.03E-10 4.90E-10 4.20E-07 3.46E-09

MIV;%);SI 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

10



3.18E-10 4.88E-07 TOT 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 5 WO 2007/144423PC
1/EP2007/055959 111 Table 9. (cont.) 1i Compound 30e Compound 31
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Table 9. (cont.)
Compound | Compound | Compound | Compound
29a 29d 29e 30a
GI50 | 1.18E-06 1.10E-06 1.14E-06 1.95E-09
Ml\ifj?:l TGI 2.80E-06 1.39E-06 1.48E-06 9.41E-09
LC50| 6.20E-06 1.83E-06 2.07E-06 8.52E-08
GIS0 | 6.05E-07 8.29E-07 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
GI50 | 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
MB.231 TGI 5.11E-07 5.83E-09 7.03E-10 1.07E-06
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




37 Compound 38 MDA- MB-231 Clso 2.31E-08 7.50E-41 3.10E-06
6.04E-08 TGI 6.57E-08 1.50E-10 5.61E-06 > 1.78E-07 LCso 2.66E-07

3.59E-10 > 1.48E-05 > 1.78E-07 HT29 Glso 1.35E-08 4.06E-11 1.92E-06
PCT/EP2007/055959

‘WO 2007/144423
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Table 9. (cont.)
Compound | Compound | Compound | Compound
30e 31 37 38

Glso 2.31E-08 7.50E-11 3.10E-06 6.04E-08
Mh}ir—)gl TGI 6.57E-08 1.50E-10 5.61E-06 > 1.78E-07
LCso| 2.66E-07 3.59E-10 > 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 (218)-5 (15R)-7 (218)-30a

Glso | 1.65E-09 4.56E-09 7.66E-07 2.49E-09

MI\I/;}?;SS_I TGI 5.77E-09 1.86E-08 2.47E-06 2.13E-08
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




3.91E-08 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 A549 Glso 3.55E-08 9.22E-11 3.54E-06

4.62E-08 TG1 3.02E-07 2.19E-10 6.64E-06 6.75E-08 LC50
WO 2007/144423 PCT/EP2007/055959
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Table 10. Antimitotic assay — Activity Data (Molar) of Compounds 1 and
2.

ICso
Compound 1 2.64E-8
Compound 2 2.64E-8
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3.55E-06 > 1.56E-08 1.39E-05 > 1.78E-07 Table 9. (cont.) Compound
(21S)-1 Compound (21S)-5 Compound (15R)-7 Compound (216)-30a
MDA- MB-231 Glso 1.65E-09 4.56E-09 7.66E-07 2.49E-09 TGI 5.77E-09

1.86E-08 MCSLLP
113
CLAIMS
1. A compound of general formula I

wherein R; is selected from hydrogen, ORa, OCORa, OCOORs, NRaRs,
NR.CORpb, and NRaC(NRaJNRaRb;

each Rs and Rs are independently selected from hydrogen, substituted
or unsubstituted Ci1-Ci2 alkyl, substituted or unsubstituted Co-Ci2
alkenyl and substituted or unsubstituted C2-Ci2 alkynyl;

each Rai, Raz, Raz, Ra4, Ras, Ras, Ra7 and Ras are independently selected
from hydrogen, substituted or unsubstituted C1-Ci2 alkyl, substituted
or unsubstituted Cz-Ciz alkenyl and substituted or unsubstituted Co-
C12 alkynyl;

each Rs, Re, and R7 are independently selected from hydrogen, CORa,
COOR,, substituted or unsubstituted Ci-Ci2 alkyl, substituted or
unsubstituted Co-Ci2 alkenyl and substituted or unsubstituted Ca-Ci2
alkynyl, or Rs and Ras 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 Rp are independently selected from hydrogen, substituted
or unsubstituted Ci-Ciz alkyl, substituted or unsubstituted Cz-Ci2
alkenyl, substituted or unsubstituted Cz-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, tautomer, or stereoisomer

thereof.
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2.47E-06 2.13E-08 LCso 3.46E-08 1.03E-07 > 2.47E-05 2.84E-07 HT29
Glso 8.91E-10 2.53E-09 3.46E-07 2.66E-09 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 A549

MCSLLP

114

2. A compound according to claim 1, having the following formula IT

(IT)

wherein R), Ra1, Ra3 and Rasg, Rs, Re, and Rr are as defined in claim 1, or

a pharmaceutically acceptable salt, tautomer, or stereoisomer thereof.

3. A compound according to claim 1, wherein Ry and R3 are each
independently selected from hydrogen and substituted or unsubstituted

C:-Cs alkyl, or a pharmaceutically acceptable salt, tautomer, or

stereoisomer thereof.

4. A compound according to claim 3, wherein Rz and Rz are

hydrogen, or a pharmaceutically acceptable salt, tautomer, or

stereoisomer thereof.

5. A compound according to any of the preceding claims, wherein Ry
is selected from hydrogen, ORa and OCORL, wherein R, is selected from
hydrogen and substituted or unsubstituted C;-Ce¢ alkyl, or a

pharmaceutically acceptable salt, tautomer, or stereoisomer thereof.

6. A compound according to claim 5, wherein R; is hydrogen or

methoxy, or a pharmaceutically acceptable salt, tautomer, oOr

stereoisomer thereof.

7. A compound according to any of claims 1 and 3-6, wherein Rag,

Raa, Ras, Ras, and Ra7 groups are independently selected from hydrogen
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Glso 2.14E-09 6.92E-09 1.04E-06 3.73E-09 TGl 4.29E-08 2.87E-08
3.46E-06 L95E-07 LCso > 1.65E-06 > 1.69E-06 > 2.47E-05 > 1.63E-06 5
WO 2007/144423PCT/EP2007/055959 112 Table 10. Antimitotic assay -

Activity Data (Molar) of Compounds 1 and 2. ICso Compound 12.64E-gMCSLLP
Compound 22.64E-8
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and substituted or unsubstituted C1-Cs alkyl, or a pharmaceutically

acceptable salt, tautomer, or stereoisomer thereof.

8. A compound according to claim 7, wherein Ra2, Raa, Ras, Ras, Ra7
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, tautomer, or stereoisomer thereof.

9. A compound according to claim 8, wherein Ra2, Ra4, Ras, Ras, and
Rq7 are hydrogen, or a pharmaceutically acceptable salt, tautomer, or

stereoisomer thereof.

10. A compound according to any of the preceding claims, wherein
R41, R4z, and Rag groups are independently selected from hydrogen and
substituted or unsubstituted C;-Ce¢ alkyl, or a pharmaceutically

acceptable salt, tautomer, or stereoisomer thereof.

11. A compound according to claim 10, wherein Rai, Ra4s, 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, tautomer, or stereoisomer thereof.

12. A compound according to claim 11, wherein Ra1 and Ras are

methyl, or a pharmaceutically acceptable salt, tautomer, or

stereoisomer thereof.

13. A compound according to claim 11 or 12, wherein Rag is selected

from isopropyl, tert-butyl, and benzyl, or a pharmaceutically acceptable

salt, tautomer, or stereoisomer thereof.
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M.C.)SLLP 113 CLAIMS 1.A compound of general formula | R2 5 wherein
Ri is selected from hydrogen, ORa, OCORa, OCOORa, NRaRD,
NRaCOR®6, and NRaC(NRa)NRaRa; each R2 and R3 are independently

selected from hydrogen, substituted or unsubstituted 01-012 alky!

! | yl, MCSLLP
subsUtu?ed or unsubstituted 02-012 10 alkenyl and substituted or
unsubstltuted_ 02-012 alkynyl; each R41pR42, R42, R44, R45, R46, R47
and R4$ are independently selected from hydrogen, substituted or .
unsubatiteteth61:0d 2atkytdsnlgstituaety o RS BERESRMB ST S SHRFrem Rs
anél bstituted Qr uns bstituted Q2- 0312 alky il b @achsRs

_ uB6cansiRihg of

i |§%ﬁe_ﬁéﬁd8%ﬁy slerfegtgd}}%or%ﬁédrogen, CORa, COOl’I%a, lijabst' ut?d org

updubgtitutediid 02y dastivted SR BrBEHENGR D 62-:012 aﬁéi‘é(w or @

and substyted.aunsubistiluied Qg Oaa alive, or Bemrsldosidngbirent
i € correspor ding Natomand C  atom to which they are attached
may form a substituted or 20 unsubstituted heterocyclic group; each Pa

qad 126 aégéqgiéﬁweg&/o?@ﬁ%qu ogidiptdragen vehbstitnteR-orand Re are

unsubstitute -012 alkyl, substituted or unsubstituted 02-012 al
byideutgesd o@ns@bsﬁb%@?&?%ﬁ%yl?gﬁﬁgéﬁﬁggd o?%%éugsaﬁ%%er’ or
g%lrgggéﬁpgltﬂggge@ﬁunsubstituted heterocyclic group; 25 and each

otted line represent an optional additional bond; or a pharmaceutically
acceptable salt, tautomer, or stereoisomer thereof. MCSLLE 114 2.A

c@npoundasearding teclaiding hayimytied tbitowingeRRRIASS, wherein R7
is selected from hydrogen, substituted or unsubstituted C;-Ci2 alkyl
and substituted or unsubstituted C2-Ci2 alkenyl, or a pharmaceutically

acceptable salt, tautomer, or stereoisomer thereof.

17. A compound according to claim 16, wherein Ry is selected from
hydrogen and substituted Co-Ci12 alkenyl, or a pharmaceutically

acceptable salt, tautomer, or stereoisomer thereof.

18. A compound according to claim 17, wherein Ry 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 C;-Ciz alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted Cz-C12 alkynyl, and substituted or
unsubstituted aryl, or a pharmaceutically acceptable salt, tautomer, or

stereoisomer thereof.

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, tautomer, or stereoisomer

thereof.



wherein RI, R41, Rae and R48, R5, Rs, and R7 are as defined in claim 1,

or a pharmaceutically acceptable salt, tautomer, or stereoisomer thereof.

3. A compound according to claim 1, wherein R2 and R3 are each 10
independently selected from hydrogen and substituted or unsubstituted MCSLLP
Ci-Cs alkyl, or a pharmaceutically acceptable salt, tautomer, or

stereoisomer thereof. 4. A compouhb7according to claim 3, wherein R2

and R3 are 15 hydrogen, or a pharmaceuticall acceé)table salt, tgutom?r, )

8P sterBoiSBMBICHBR RS i SBuftPiEtotdiftfy traf§ B thetne following
yeerding claims, wherein Ri is selected from hydrogen, ORa and

OCORa, wherein Ra is selected from 20 hydrogen and substituted or
unsubstituted C1-Cs alkyl, or a pharmaceutically acceptable salt,

tautomer, or ste 0 thereof. 6. A compound accord'mg to claim 5,

wherein R1 is hydrogen o methoxy, or a phar aceutical%%ceptable

salt, tautomer, or 25°st&peoi thereof OV LP 11®and®substituted

or unsubstituted Ci-Co alkyl,'or a'pha |

from hydrogen, substituted or unsubstituted methyl, substitutéd or
unsubstituted isopropyl angl substituted or unsubstituted tert-butyl, or a

R47 are hydrogen, or a eutically acceptable salt, tautomer, or
stereoisomer thereof. 10. A compound according to any of the preceding
claims, wherein 15 R41, R4i3, and R48 groups are inde 5\%dently selected
from hydrogen and substituted or&gsubstit Cl-Co , ora
pharmaceutically acceptable salt, tal r, ot stgreoisQmer thereof. 11. A
compound according to claim 10, wherein &41 R431 and R48 20 groups
are independently selected from hydrogen, su‘FS‘%l itated orgrisubstituted
methyl, substituted or unsubstituted isopropyl and substituted or
unsubstituted tert-butyl, or a pharmaceutically acceptable swgztautomer,
or stereoisomer thereof. 25 12. A compound according to c/lgim 11,
wherein Rai and R43@are methyl, or a pharnfacetftically a€teptable salt,
tautomer, or steregy
11 or 12, wherein R48 is selecte
or a pharmaceutically acceptable salt, tautomer, or stéreoisonigr thereof.

MCSUP Cl
MeO__~ NH,
o~ 0 A O O/&O
X {j 0
HN. =~ x
MeO = NH,
0) TR o) OAO
X E{ 0
HN. = X



116 14. A compound according to any of the preceding claims, wherein
RS and Rs are each independently selected from the group consisting of
hydrogen and substituted or unsubstituted C1-Cs alkyl, or a
pharmaceutically acceptable salt, tautomer, or stereocisomer thereof. 15. A
compound according to claim 14, wherein Rs and Rs are hydrogen, or a
pharmaceutically acceptable salt, tautpger, or stereocisomer thereof. 10
16. A compound according to any of the preceding claims, wherein R7 is
selected from hydrogen, ubstituted or unsubstituted C1-C12 aIkyI and

MCSLLP

acceptable salt, tauto br dr stereoisomer thereof 15 17. A compound
R7 is selected from hydrogen and
xpharmaceutically," acceptable salt,

ing to claim 17,
wherein R7 is an alkenyl 20 grou\ﬁ hat supstitutedjn one or more
positions with halogen, OR’, =0, OCSR 0OPN(R)2 and
protected OH, wherein each of the R’ groUpa—ts | y selected
from hydrogen, substituted or unsubstituted 01-012 alkyl, substituted or
unsubstituted 02-012 alkenyl, substituted or unsubstitute 62 012 allcynyl,
and substituted or 25m4 s,. ituted aryl, or a pharmaceutically acceptable

@

of the precedlng claims,afhe g
places indicated with a dotted line 5 ie8lly acceptable
salt, tautomer, or stereoisomer thereof. ivi C S l.HP 13320. A compound
according to claim 1 or 2, having the following formula NFi2 0 00 HN

MeO Z
o7 0 NS NH,
o o/l*o
oy ©
HN .~ x
Cl

5 or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

21. A compound according to claim 1 or 2, having the following

formula
NH,
O/&O
O
HN .~ N
Cl

10 -
or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.



MULLP O CI Me0O0O 0NH2 MeO 5 or a pharmaceutically acceptable
salt, tautomer, or stereocisomer thereof. 21. A compound according to
claim 1 or 2, having the following formula tx2 000 HN- CI MCSUP

MCSLLP
119

22. A compound'according to claim 1 or 2, having the following

formula

Ci
or a pharmaceutically acceptable salt, tautomer, or stereoisomer
5 thereof.

23. A compound according to claim 1 or 2, having the following

formula

NH,
= o}

OAO
O
o7 0 AN SN N
Han
Cl

10 or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

24. A compound according to claim 1 or 2, having the following

formula
MeQ
N NH,
O O Ny O O/&O
N H O
15 HN_ = ™

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.
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119 22. A compound according to claim 1 or 2, haying the following

formula MeO NH, 0 NO HN 0--LO or a pharmaceutically

acceptable salt, tautomer, or stereoisomer 5 thereof. 23. A compound

according to claim 1 or 2, having the following formula NH2 Me0 000 C| MCSLLP

10 or a pharmaceutically acceptable salt, tautomer, or stereocisomer

thereof, 24. A compound according tpa@daim 1 or 2, haying the following

formula HN or a pharmaceutically acc Ptable salt tautomer, or %gere? .
ollowing

d5omek themegfound according to clal aving
formula
MeO._~ NH,
o~ "0 Xy R 0 O/&O
X t{\/(fo
HN__~ N
Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

26. A compound according to claim 1 or 2, having the following

formula

NH,
0o

0
HN -~ X
Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

27. A compound according to claim 1 or 2, having the following

formula

N
B NH,
or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.



120 25. A compound according to claim 1 or 2, having the following

formula NH2 0o wry HN 'y ClI  or a pharmaceutically acceptable salt,

tautomer, or stereoisomer 5 thereof. 26. A compound according to claim 1

or 2, having the following formula NH2 000 -71%' HNy CI 10 or a MCSLLP
pharmaceutically acceptable salt, tautomer, or stereocisomer thereof. 27. A
compound according to claim 1 or 2, hia/ing the following formula 0 NH2

or a pharmaceutically acceptable salt, tautomer, or stereoisomer ther
HMeSLLP F9TPEUR oﬁlﬁﬁgﬂ%‘ﬁgc&)dlﬁ 810331”’8 gl ér’z Rayirg {%‘ flowing.

fRllewing formula CI

rj\h/\ll\ NHZ
HN. .~

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

29. A compound according to claim 1 or 2, having the following

formula




or a pharmaceutically acceptable salt, tautomer, or stereocisomer 5
thereof. 29. A compound according to claim 1 or 2, haying the following
formula MeO 10CI MC SLLP 122 CI CI ClI 123 CI CI CI CI

MCSLLP

122

OTBS




5CI  CI 5CI or a pharmaceutically acceptable salt, tautomer, or
stereoisomer thereof. 10 30. A compound according to claim 1 or 2,

having the following formula MCSLLP 126 CI or a pharmaceutically
acceptable salt, tautomer, or stereoisomer thereof. 5 31. A compound 1511 p
according to claim 1 or 2, having the following formula MeC O00OCONH2

Ni O Cl or a pharmaceutically acceptat}lg%‘alt, tautomer, or stereoisomer
thereof. 10 32. AMggmpound according to claim 1 or 2, having the

following formula Z

0o~ O OH

=z




HN or a pharmaceutically acceptable salt, tautomer, or stereoisomer 15
thereof. 33. A compound according to claim 1 or 2, having the following
formula NICSLLP 127 CI or a pharmaceutically acceptable salt,
tautomer, or stereoisomer thereof. 5 34. A compound according to claimCSLLP
or 2, having the following formula or a pharmaceutically acceptable salt,
tautomer, or stereoisomer thereof. 10 135, A compound according to claim
1 or 2, having the following formula ClI  or a pharmaceutically
acceptable salt, i or stereoisomer 15 thereof. 36. A compound
according to claim 1 gr 2, paving the following formula MCSLLP 128 CI
or a pharmaceutical§y aéceptablarsalt) tau@mey; or ster er thereof.
5 37. A compound according to claim ' owing formula

PR oconm,
N o
HN .~ N

Cl




Cl or a pharmaceutically acceptable salt, tautorner, or stereoisomer

thereof. 10 38. A compound according to claim 1 or, 2, having the

following formula Me 0OOOCONHPh HN  or a pharmaceutically

acceptable salt, tautomer, or stereocisomer 15 thereof. 39. A MCSLLP
pharmaceutical composition comprising a compound according to any of

the preceding claims, or a pharmaceuticlly acceptable salt, tautomer, or
stereoisomer thereof, and a pharmaceutically acceptable 20 diluent or

carrier. M CS [Me® 0. A compound opC osition ggemiging to any

of claims 1 to 39, or 4 phdrmageutically acc
stereoisomer therédf, 6 usg asE m dicamerﬁ. 5 41. Afcompound or
composition according to any of claims 1 to 39, ofd
acceptable salt, tautomer, or stereoisomer thereof, for use in the treatment
of cancer. 10 42. Use of a compound or composition according to any of
claims 1to 39, orap jcally acceptable salt, tautomer, or
stereoisomer thereof, in { uf Qf a me i ent for the
treatment of cancer. 15 :

NH,

MeO

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

10 30. A compound according to claim 1 or 2, having the following

formula



10

15

MCSLLP

126

Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

31. A compound according to claim 1 or 2, having the following

formula

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

32. A compound according to claim 1 or 2, having the following

formula

OCONH,
o

Iz

HN = X

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

33. A compound according to claim 1 or 2, having the following

formula



10

15

MCSLLP
127

Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

34. A compound according to claim 1 or 2, having the following

formula

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

35. A compound according to claim 1 or 2, having the following

formula

Ph OCONH,
N o)
HN.__~ x

Cl
or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

36. A compound according to claim 1 or 2, having the following

formula
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MCSLLP

128

OCONH,
o}
2 x
Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

37. A compound according to claim 1 or 2, having the following

formula

Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

38. A compound according to claim 1 or 2, having the following

formula

OCONHPh

AN
Cl

or a pharmaceutically acceptable salt, tautomer, or stereoisomer

thereof.

39. A pharmaceutical composition comprising a compound according
to any of the preceding claims, or a pharmaceutically acceptable salt,

tautomer, or stereoisomer thereof, and a pharmaceutically acceptable

diluent or carrier.
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40. A compound or composition according to any of claims 1 to 39, or

a pharmaceutically acceptable salt, tautomer, or stereoisomer thereof,

for use as a medicament.

41. A compound or composition according to any of claims 1 to 39, or
a pharmaceutically acceptable salt, tautomer, or stereoisomer thereof,

for use in the treatment of cancer.

42. Use of a compound or composition according to any of claims 1 to
39, or a pharmaceutically acceptable salt, tautomer, or stereoisomer
thereof, in the manufacture of a medicament for the treatment of

cancer.





