WO 2009/ 080761 PCT/ EP2008/ 068049 1 ANTI TUMORAL COVPOUNDS FIELD OF THE
| NVENTI ON 5 The present invention relates to new antitunoral conpounds,
phar macewocad9/msoTeposi t i ons cont ai ni ng them and t hei r ugeTaEP200806808UNDr al
agents. BACKGROUND OF THE I NVENTION 10 In 1990, Gunasekera SP et al.
reported the isolation of a new pol yhydlroxyl ated | actone,
(+)-discodernolide, fromthe deep- vvater Cari bbean sponge Di scoderm a

di ssoluta (Gunasekera SP et al. J. Chem 1990, 55, 4912-4915 and J.
Org. Chem 1991, 56, 1346). II‘EUMQ GRMPOUNDS, reveal ed to be a
potent antimtotic agent (Hung DT et al. Chem Biol. 1996, 3, 287-293 and
ter Haar E et al. Biochemstry 1996, 35, 243-250), possessing a node of
action si mpgtp lor #eE UivtNbnt he 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, pronote mcrotubule

formatl and tlg]ree Srlgl Lo ob|t Y effectes a Plft breast cancg
car o nom (1 G50 19F PO dRECHD0R kRfteE s didty argy Dpdrottre.
PCT/ EP2008/;Q@&%:9¢&&1&31 té_lﬁn@bbﬁfori@ndmnﬁeﬁﬁﬁqgm‘ﬁﬁéﬁi bhﬂeaﬂheﬁif PeRrki das
containing a N-acyl enam de functionality have been isolated froma

myxobact er ieaititeneraliagents. t he Chondronyces genus (Kunze B et al. J.
Anti biot. 1994, 47, 881-886 and Jansen Ret al. J. Og. Chem 1999,
1085-1089). 5 Specifically, these conpounds are crocacins A, B, C and D and

are a BACKGROUND OF THE INVENTION

10
In 1990, Gunasekera SP et al. reported the isolation of a new
polyhydroxylated lactone, (+)-discodermolide, from the deep-water
Caribbean sponge Discodermia dissoluta (Gunasekera SP et al. J. Org.
Chem. 1990, 55, 4912-4915 and J. Org. Chem. 1991, 56, 1346).
MO
15 {s} Qi\t”\,r‘:ﬁfﬁ\‘

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
20 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).
25



group of electron transport inhibitors. A R- CGn x >"': K.:3 . HW
M~ 1! "' form ~3 ~C{ ~<3 3t r? dt ~, Crocacins A-D noderately inhibit
t he gr omtwoahoswstmsw G am 10 positive bacteria and are porarRonsobsond t ors of
animal cell cultures and several yeasts and fungi. The nobst active is
crocacin D which showed a MC of 1.4 ng/nlL against the fungus
Saccharonyces cerevisiae and strong toXicity (1C50 of 0.06 ng/L) toward
L929 nouse fibroblast cell culture. 15 Gudasheva et al. (Russian Journal

of Bi oorgani c Ch¥withergthezdand, samy unasgiaddmeandipntidesceanfaiging a
Chem stry Q\fl‘ércgf‘l%?at%%gd% gﬁgé@nanﬁg]}faﬂ%e&gpf%%ia‘&%dt ﬁgﬁ:&pgﬁ ?((gléagﬂe%eam' de
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chol escyst ajeldmging (e Dhondrodtyddsi gemeg@dnzé 1B ies odi Jclhegslot.hayo4,
L-t hrypt ophan derivatives exhibited anxiolytic properties and the

D-t hrypt opHah 8811336 sed, JansengBnet a0 R00IR0SdIEmn. PEIPEPACEH 368N 3
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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
Gudasheva et al. (Russian Journal of Bioorganic Chemistry, 2007,
44(4), 413-420, and Pharmaceutical Chemistry Journal, 2006, 40(7),
367-372) reported the design of dipeptide compounds based on the
structure of the endogenous tetrapeptide cholescystokinin-4 (CCK-4). In
20 this regard, it is disclosed that L-thryptophan derivatives exhibited

anxiolytic properties and the D-thryptophan derivatives, anxiogenic



0 0 Conpound R NO HN ONH2 N5 H Conpound U and the foll ow ng conpounds
were disclosed as internediates in the synthesis of conpounds R and U H
N O N Nwoa@HBo76id o o Conpound S HN O N OH H 10 OPOTEPe@sussd4d O
2009/ 080761 PCT/ EP2008/ 068049 4 N O HN O N OCH2CH3 H Conpound V N O
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properties. Two of the dipeptide compounds disclosed by Gudasheva et

W%
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5 Compound U

al. are the following:

Compound R

and the following compounds were disclosed as intermediates in the

synthesis of compounds R and U:
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p HNOIl~~ O NH Compound W 0O H N COOH O Compound Y N O HOOC Conpound
Z. 5 Cancer is a |leading cause of death in animls and humans. Huge

ef forts haoeoyasn’eand are still being undertaken in or decTEP2@isiesons an
antitunor agent active and safe to be adm nistered to patients suffering
froma cancer. The problemto be sol ved 4by the present inventionis to 10
provi de conpounds that are useful in the treatnent of cancer. SUMVARY OF
THE | NVENTION I n one aspect, the present invention is directed to conpounds
of 15 general formula |I or pharmaceutitally acceptable salts, tautomers,
prodrugs or steregirsQuenrs er 2ok _W2009/ 080761 PCT/ EP2008/ 068049 5 R2 R4
O AY Y WR6 R1 &
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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

10 provide compounds that are useful in the treatment of cancer.
SUMMARY OF THE INVENTION
In one aspect, the present invention is directed to compounds of

15 general formula I or pharmaceutically acceptable salts, tautomers,

prodrugs or stereoisomers thereof



- CHRay- CHRby- CHRcy-, -CHRay- CRoy=CRcy-, and -CHRay-C=C-; 5 each Ray, Ry,
and Rcy is independently selected from hydrogen, substituted or

unsubst i twDedo@ise®12 al kyl, substituted or unsubstit ut edCTEP2@82cMkeNy] ,
and substituted or unsubstituted C2-Cl2 al kynyl; 10 each Rl, R2, R3, R4,
and R5 is independently selected from h%dr ogen, sSubstituted or
unsubstituted Cl-Cl2 al kyl, substituted unsubstituted C2-Cl12 al kenyl,
and substituted or unsubstituted C2-Cl2 aI kynyl; R6 is selected from NR8R9,
and ORlo; 15 Ais selected from RIB2R18 L7 ::xrc COR16 0 and OR19 20 Wis
selected fromO and NR7; R7 |s sel ett ed ffom hydroge CORa, COORa,
substituted or unsubstl tuted - ﬁ\é unsubsti t ut ed
C2-Cl2 al kenyl, and subst 1t ut ed[6r ut ed [C2- Clab‘al kynyl, or R7 and
R5 WD 2009/ 080761 PCT/ EP2008/ 068049 t ogetther wit h the correspondi ng N
atomand C atomto which they are! attathed Tray foPm a sufBtituted or
unsubstituted heterocyclic group; R8 is selected from hydrogen, CORa,
COORa, substituted or 5 unsubstituted C -G 2 al kyl, substituted or

unsubsti t utgel. g@z?& t ut e sti G | kynyl ,
and substitut er%?%? %unghgge?/{ratnzd -a(’fl’zegq_%ﬁyny E ng 5 sﬁgectédéfrom
hydr ogen, s«li$Rist CHRLyoCHRgUBSHRUtERLECRY2, ail€ —aIHIRLy, Csbstituted or
unsubstituted C2-Cl2 al kenyl, and substituted or unsubstituted C2-Cl2

al kynyl O each dotted |ine represents an optional additional bond, but when
a

each Ray, Rpny, and R¢y is independently selected from hydrogen,
substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl,

10 each Ri, Rg, R3, R4, and Rs is independently selected from hydrogen,
substituted or unsubstituted C;-C;o alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl,
Rs is selected from NRgRg, and ORjg;

15

A is selected from

o) and OR1g

20 W is selected from O and NRy;

R7 is selected from hydrogen, COR,, COOR,, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, and substituted or unsubstituted C,-Ci2 alkynyl, or R7 and Rs



triple bond exists between the C atons to which R and R2 are attached, 15
Ri and R2 are absent, and when a triple bond exists between the C atons to
whi ch R3 wiodomosaree attached, R3 and R4 are absent; andPCIZEPaMIS63M49Ss R18
R17 0 R16 0, then RO is selected from hydrogen, CORa, COCORa, substituted
or unsubstituted G -G 2 alkyl, substityted or unsubstituted C2-Cl12 25

al kenyl , substituted or unsubstituted -Cl1l2 al kynyl, and substituted or
unsubstituted C4-Cl2 al kenynyl, with the proviso that when Y is -

CHRay- CHRbyiog#Rey-wih thoHRpyLasREre N adan ansh fghtomdr toawdioh| theymre

P i s R R R R e e T A

al kenynyl; and when Ais 5 R18 ::xrc OR19 , then Rg is selected from
hydrogen, CORa, COORa, substituted or unsubstituted G -Cl12 al kyl,
subst i t ut edkeor Insebated ut Bance-lodrogen, alk@Ryl , GOOR.; t uptgited  or

unsubstit ut ed - Cl | kynyl , & ubst tuted.or _unsubstitute -L12

al kenyn;ﬁt : ue%sc%zﬁ%él%eglgle{#dg nggﬁlﬁe ﬁlllﬁk()jsetl;f)'%ﬁagnt?ry gglsg%tsg%ufer omg‘%/g??ogen,

ORa, OCORak&SHORabsNRati oNRa{Shstitandd NRaC| = MRy NI Rxhd substit teédesk
unsubstituted C4-Ci2 alkenynyl;

Rio is selected from hydrogen, substituted or unsubstituted Ci-Ci2
10 alkyl, substituted or unsubstituted C2-Ci2 alkenyl, and substituted or
unsubstituted Co-Ci2 alkynyl,;

each dotted line represents an optional additional bond, but when a
triple bond exists between the C atoms to which R; and Rz are attached,
15 Ri and Ro are absent, and when a triple bond exists between the C

atoms to which Rz and R4 are attached, Rz and R4 are absent;
and

20 when A is

O , then

Ry is selected from hydrogen, COR., COOR., substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
25 alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, and substituted or
unsubstituted C4-Ci2 alkenynyl, with the proviso that when Y is -
CHRay-CHRpy-CHRcy- or —-CHRay-CRpy=CRcy- and a single or a double



15 or unsubstituted Cl1-Cl2 al kyl, substituted or unsubstituted C2-Cl2

al kenyl and substituted or unsubstituted C2-Cl2 alkynyl; R g is selected
from hydrwgenq9/8CRKa, COORa, CONRaRb, S(O Ra, SO2Ra, P(E@rTRzp@Rlos308 RaRbRC,
substituted or unsubstituted Cl1-Cl2 al kyl, 20 substituted or unsubstituted
C2-C12 al kenyl and substituted or wunsubstituted C2-Cl12 al kynyl; and each
Ra, Rb, and Rc are independently selected from hydrogen, substituted or
unsubstituted Cl1-Cl2 al kyl, substituted or unsubstituted 25 C2-Cl2

al kenyl , siissid exisée hatweasthe: Ct afosas ¢ m@m&ﬁm Rasafssatteghed tden

e e B SRS RO B b ooyt e, oroup v

is also directed to a conpound of fornula |, or a pharmaceutically
acceptable salt, 5 tautoner, prodrug or stereoisoner t hereof, for use as
nedlcanent‘Wbﬁ%ﬁbﬁher aspect, the present invention is also directed to a
conpoun% of fornmula I, or a pharnmaceutically acceptable salt, tautoner,
prodrug “or st er eoi somer t hereof, for use as nedicanent for 10 treating
cancer. In a furthRyg aspect, the present invention is also directed to the
use of conpounds o fornula |, or pharmaceutically acceptable salts,

t aut oners, @{ r orestereoi soners thereof, in the treatnent of 15
cancer, or int e pre gration of a medicament for the treatment of cancer
O her aspects ofi the i nvention are nethods of treatment, and conpounds for
use in the§§ ~ Therefore, the present invention further provides a
met hod of tr®ating any mammel, notably a human, affected by cancer which
conpri ses adm ni st Rlng to the affected 20 individual a t herapeutically
effective anount o €RAd of fornmula 1, or a pharnaceutically
acceptabl e salt, tautoner, prodrug or

Ry is selected from hydrogen, COR., COOR., substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio

10 alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or
unsubstituted C4-Ci2 alkenynyl;

each Ris, R17 and Ris are independently selected from hydrogen, ORa,
OCORa, OCOORa, NRaRb, NRaCORyp, and NRaC(=NRy)NR.Rp, substituted

15 or unsubstituted Ci-Cio alkyl, substituted or unsubstituted C2-Cio
alkenyl and substituted or unsubstituted Co-Ci2 alkynyl;

Ri9 is selected from hydrogen, CORa, COORa, CONRaRb, S(O)Ra, SO2Ra,
P(O)(Ra)ORb, SiRaRuRc, substituted or unsubstituted Ci-Ciz2 alkyl,

20 substituted or unsubstituted Co-Ci2 alkenyl and substituted or
unsubstituted C2-C;o alkynyl; and

each R,, Ry, and Rc are independently selected from hydrogen,
substituted or unsubstituted C;-C;o alkyl, substituted or unsubstituted
25 C2-Ciq alkenyl, substituted or unsubstituted C,-C;2 alkynyl, substituted
or unsubstituted aryl and substituted or unsubstituted heterocyclic

group.



stereoi sonmer thereof. In a yet further aspect, the present invention is
also directed to a 25 conpound of fornmula I, or a pharmaceutically

accept ablwo=atwoso7ett aut oner, prodrug or stereoi sonmer thePedfEP2608/06803€ as
anticancer agent. In another aspect, the present invention is directed to
phar maceuti cal conpositions conprising ggconpound of formula I, or a WD
2009/ 080761 PCT/ EP2008/ 068049 9 pharnaceutically acceptable salt,

taut omer, prodrug or stereoisoner thereof, together with a
pharmaceutically acceptable carrier or diluent. 5 DETAILED DESCRI PTI ON OF
PREFERRED EMBODI MENTS The present invention relates to conpounds of general
formula | as defined above. 10 In these conpounds the groups can be

selected in acc rdanc with the follow n ui dance:. Al kyl gr be
by amchod of anbiBnaHGteTADEEDT LS Pt Ser, NeTgE: s oalsho i <2388 M
atons. (ne c@%}%olﬁ’ﬁéf for 8rehAss IOf orly agﬁlﬁnﬁc‘%‘tﬁ@ﬁaﬁ'@’s ié&'ﬁtébfeo §‘£’1@Ut 6

carbon atons ven nore preferred are al groups havi ng

car bon &t orsutddeehyprodatdyybr sfrrepidomer ﬁmtmeo;ﬁ,yﬂoramt @ﬂtnydadmamﬂntdl ng
tert-butyl, sec-butyl and isobutyl are particularly preferred al kyl groups
in the conpounds of the present invention. Another preferred class of

al kyl groups has from6 to about 20 10 carbon atons; and even nore

preferably 7, 8Iﬁraﬁoﬂ§érb%@ﬁét:9”§he Hlesew 1r9fetn3tior§‘r1§ ARy difdRed e DSt
preferred al kyI groups of is class. Preferred al kenyl and al kynyl groups

in the corrwommund tdfe fpregdat I, nventd ophasyndve ubicahlyhezicaaptahlsr aselhed,
have one or rrE 25 uasaturat ed |inka eﬁgiand f%om 2to abogt 12 car.bon

atoms. One AHFYMChr BIITEY Q) HEICQISOL Fresba ol KGRyRS JRETISETRGRL f9Tom

t o abouyty 6tr@ﬁq@§@aﬁk@fm Even nore preferred are al kenyl and al kynyl
groups having 2; 3 or 4 carbon atons. Another preferred class of al kenyl
and

In a further aspect, the present invention is also directed to the
use of compounds of formula I, or pharmaceutically acceptable salts,
tautomers, prodrugs or stereoisomers thereof, in the treatment of

15 cancer, or in the preparation of a medicament for the treatment of
cancer. Other aspects of the invention are methods of treatment, and
compounds for use in these methods. Therefore, the present invention
further provides a method of treating any mammal, notably a human,
affected by cancer which comprises administering to the affected

20 individual a therapeutically effective amount of a compound of formula
I, or a pharmaceutically acceptable salt, tautomer, prodrug or

stereoisomer thereof.

In a yet further aspect, the present invention is also directed to a
25 compound of formula I, or a pharmaceutically acceptable salt,

tautomer, prodrug or stereoisomer thereof, for use as anticancer agent.

In another aspect, the present invention is directed to

pharmaceutical compositions comprising a compound of formula I, or a



al kynyl groups has from4 to about 10 carbon atons, still nore 30
preferably 6 to about 10 carbon atons; and even nore preferably 7, 8 or 9
car bon atwoRN0MBIBD09/ 080761 PCT/ EP2008/ 068049 10 W deCirmP2a@Bleswyny |
group as an al kyl group containing one or nore double bonds and one or
nore triple bonds, and preferred alkenxpyl groups are those having from4
to about 12 carbon atons. One nore preferred class of al kenynyl groups has
from6 to about 10 5 carbon atons. Suitable aryl groups in the conpounds

of the predSirmacaHicaly dasepirfelespalil claaaman tPIdrUg 0F starpoiseaacr
| ncl uding ’{H'e}é(%o‘}*ar‘?%gét%gr WPAROHAS ta%%hp‘régg&%ct%gf)?@ggéaerrfeggdrg@ﬂ{@ﬁ?d aryl

groups. TypicC groupstcontain ar a used rings
and from6 to about 18 carbon ring atonms. Preferably aryl groups contain
from6 to about 10 carbon ring atons. Specially preferred aryl groups

i ncl ude substituted or unsubstituted phenyl, substituted or unsubstituted

napht hyIst D Aﬁ&%ﬁ%ﬁ%ﬁ?ﬁw&s a?gEé‘ngngéﬁggﬁmeﬁéjbsti tuted or

unsubst i enant hryl 't or unsubstituted anthryl.
Sui t abl e heterocyclic groups include heteroaromatic and heteroalicyclic
groups containing from1l to 3 separated or fused rings and from5 to about
18 ring atons. pregsint inseatisar selates tarepmporader oagergualiforgrdapk
contain fr%m(?ﬁoc?b%ut 10 ring atons, nost preferably 5, 6 or 7 ring

at oms. Sui tabl e Net 8roaromati ¢ groups in the conpounds of the present

i nvention contain one, two or three heteroatons selected fromN, 0 or S
atons and include, e.g., coumari nﬁe i ncl udi ng 8-coumari nyl, quinolyl

i ncl udilfy 8- qui ABl these2sompuminds|tie, gpyrpydan e selagjed ipy pggerdance

Potrazol yi Witk A BVAR Rl T tazol vi . {ndol yi i eoindoiyl o
i ndazol yl, indolizinyl, phthalazinyl,

Alkyl groups may be branched or unbranched, and preferably

have from 1 to about 12 carbon atoms. One more preferred class of

15 alkyl groups has from 1 to about 6 carbon atoms. Even more preferred

are alkyl groups having 1, 2, 3 or 4 carbon atoms. Methyl, ethyl, propyl,

isopropyl and butyl, including tert-butyl, sec-butyl and isobutyl are

particularly preferred alkyl groups in the compounds of the present

invention. Another preferred class of alkyl groups has from 6 to about

20 10 carbon atoms; and even more preferably 7, 8 or 9 carbon atoms.

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

Preferred alkenyl and alkynyl groups in the compounds of the

present invention may be branched or unbranched, have one or more

25 unsaturated linkages and from 2 to about 12 carbon atoms. One more
preferred class of alkenyl and alkynyl groups has from 2 to about 6
carbon atoms. Even more preferred are alkenyl and alkynyl groups
having 2, 3 or 4 carbon atoms. Another preferred class of alkenyl and
alkynyl groups has from 4 to about 10 carbon atoms, still more

30 preferably 6 to about 10 carbon atoms; and even more preferably 7, 8 or

9 carbon atoms.



pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, pyridazinyl,
triazinyl, cinnolinyl, benzimdazolyl, benzofuranyl, benzofurazanyl, 30
benzot hi opbengdosotsenzot hi azol yl, benzoxazol yl, qui nazol iPayiEP200§06808%xal i nyl ,
napht hyri di nyl and furopyridyl. Suitable heteroalicyclic groups in the
conpounds of the present invention cont?én one, two or WD 2009/080761

PCT/ EP2008/ 068049 11 three heteroatons selected fromN, 0 or S atons and

i ncl ude, e.g., yrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,

t et r ahydr ot hi enyV¢ dafine ghkemyayi spytarms amigerli gaup mergabLngypne or

thi orror phol vl g SRt Mperag By maretEdhebopgeetamy! prdetany!.

honnpiperi&? oX€epany epany oxazepi nyl, “drazepin i"azepi nyl ,
1,2, 3, 6- tellkehydylopysu sy lare2thinger Bhiving froinpyrioobbbuk , 12 rd@bbAyhtoms.

2H- pyranyl, 4H pyranyl, dioxanyl, 1, 3-dioxolanyl, pyrazolinyl, dithianyl,
di t hi ol anylQne anpieipspiaraeyiclass ey erlsenyanl grodpsyrofmangito about 10
pyrazol i5di n Ir ni nEiOdazoI i nyl, imdazolidinyl, 3-azabicyclo[3.1.0]hexyl, 3-
10 azabi‘cyc oFﬁ. - Bﬁ"ieptyl , 3Hindolyl, and quinolizinyl. The groups above
menti oned may be substituted at one or nore avail able positions by one or
more suitable groups such as OR, =0, SR, SOR, SO2R, N2, NHR, NR R,
=N-R , NHCCR , IeoaryHgmems, in FhyreappRNAROR theanreseaitoigeientioor |
COOR , OCOR %:OVHR RR . CONHR, CONR R ,.protected Ok .
subst i t ut ed"GHAUSENBSt ?Pgt EPle g %?/ﬁr{poéhrbcgt’i e 1 s%{Blset i '}t ed
C2-Cl2  al kenypousdsIhht dbhtaidr sehsials irddfiordruedd @/l arbupy! Typidastaryut ed

or unsubstituted aryl, and substituted or unsubstituted Eeterocycllc 20
group, Mhereprpeasmtain fipenR tePoigiarased pddpendaingsy andl fsemed torapethe

group consi.sfing of hydrogen, L NH2, SH, CN,. hal.oge | kyl ,
ot supstit Haub P fRES: Piee s« ep b Rialf pRE By gPout 1
unsubstit U@Qbéﬁ-ﬁﬁ% @okesy BpesiddSt prefepfbObrynsthishd ivtRECeubddtutlkynyl ,
substituted or unsubstituted aryl, and substituted or
or unsubstituted phenyl, substituted or unsubstituted naphthyl,
substituted or unsubstituted biphenyl, substituted or unsubstituted

15 phenanthryl and substituted or unsubstituted anthryl.

Suitable heterocyclic groups include heteroaromatic and
heteroalicyclic groups containing from 1 to 3 separated or fused rings
and from 5 to about 18 ring atoms. Preferably heteroaromatic and

20 heteroalicyclic groups contain from 5 to about 10 ring atoms, most
preferably 5, 6 or 7 ring atoms. Suitable heteroaromatic 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.,
coumarinyl including 8-coumarinyl, quinolyl including 8-quinolyl,

25 isoquinolyl, pyridyl, pyrazinyl, pyrazolyl, pyrimidinyl, furyl, pyrrolyl,
thienyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, isoxazolyl, oxazolyl,
imidazolyl, indolyl, isoindolyl, indazolyl, indolizinyl, phthalazinyl,
pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, pyridazinyl,
triazinyl, cinnolinyl, benzimidazolyl, benzofuranyl, benzofurazanyl,

30 benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl and furopyridyl. Suitable heteroalicyclic

groups in the compounds of the present invention contain one, two or



25 unsubstituted heterocyclic group. Wiere such groups are thensel ves

substituted, the substituents may be chosen fromthe foregoing list.

Sui t abl e Walogasosubsti tuents in the conpounds of the pPeT@EPR00SIOHBNENt i ON

include F, d, Br and I. 30 Suitable protecting groups for OH are well

known for the skilled person in the a % A general review of protecting

groups in organic WO 2009/080761 PCT/ EP &)08/ 068049 12 chem stry is

provi ded by Wits, PGM and Greene TWin Protecting Goups in Organic

Synt hesi s three éeﬁtewat@ymp rﬁeé¢%t@defr@érl MndObyr Ketparsiandinchidg,oedt i ng

G oups, The es t' ns on
b %31?9011 L ggkﬁa@d\{g Fuhy th cfr‘SF&fa‘?{rgg t%‘af’é’ﬂjcf"ro% I{ﬁ

pr ot ecti ng roups ences a |ncorp ate

reference itetraltgdi-ogiibpyedyl, Exalﬁﬁie@ﬁiﬂI &n@hpmnﬁy‘pt edtKIom aYgHidinyef her s,
silyl ethers, esters, sul fonates, sulfenates and sul finates, carbonates
and car bamdhiexanyl, tpipecagiaybf azetifing, tWéetaml,eéhmigng},om@m@plneﬁéim can
be selected fraom thox net.h L.thio

(hony! &1 mebsPeev Ty | HsPAEY e PR reong e MOy et rTpinyl,  1,2,3,6-

p- met hoxbee &@kﬂk‘ﬁﬁyﬂmkfl @(@zﬁollﬁym@wa@whhawhw bH-pyranyl, 4H-

p- ni tr obenzyl oxynet 0- n|trobenzyloxyneth

[(12)-1-(2 pﬂranﬁbh@hgxa}@h oxyd-eeexglenyl,q pwaﬁg&wlhed@kwﬁﬁb hglithiolanyl,
| | p | th t thyl, 4-
Dont enyl o HEYSETTER By et tytiro Sy oy M ReRi R D sy rafolidiny,

cyanoet hOX)iﬁﬁ&lQZ’(blmﬁl s( 2 CilphRI-08liHaxy) met hXLaz&b?oyZ:l(B[G' Pf@i]ﬁé}aﬁt hoxyn®gt hyl ,
2-(trimethylsilyl)ethoxynethyl, nmenthoxynethyl,

0- bi s( 20acerzekiwsidheldy) haptyl, 3Hem®iybrad’p§/ﬂalm19®hﬂﬂbfborous
t et rahydr opyranyl, 3-bronotetrahydropyranyl, tetrahydrothiopyranyl,
1- met hoxycycl ohexyl , 4- nethoxytetrahydropyranyl 4-

et hoxyt et rahydfr@iehgﬂﬂylﬁﬁ@ﬂove%féﬁttﬂﬁi@dt ﬁia{;afbxédmbmlaméaaav Ion% oﬁTﬂbﬂeXI de,
20 1- [ (2 -chloro-4-nethyl) phenyl] -4-nethoxypiperidin-4- éR’ 1

- f | uor ophemyiejlable pasitinge py pera df mareysuitable groups such as
1-(4-chl or aphgnykly, o MYAONKRIRE (B, 4N, Inficor’, N(COR)., NHSOQR’,
15 NR’C(=NR)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR/
OCONR’R’, CONHR’, CONR’R’, protected OH, substituted or

unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
20 group, wherein each of the R’ groups is independently selected from the
group consisting of hydrogen, OH, NO2, NH,, SH, CN, halogen, COH,
COalkyl, CO2H, substituted or unsubstituted Ci-Ci2 alkyl, substituted
or unsubstituted C»2-Cio alkenyl, substituted or unsubstituted C»-Ci2
alkynyl, substituted or unsubstituted aryl, and substituted or
25 unsubstituted heterocyclic group. Where such groups are themselves

substituted, the substituents may be chosen from the foregoing list.

Suitable halogen substituents in the compounds of the present
invention include F, Cl, Br and 1.
30
Suitable protecting groups for OH are well known for the skilled

person in the art. A general review of protecting groups in organic



di oxan-2-yl, tetrahydrofuranyl, tetrahydrothiofuranyl, 2,3, 3a,4,5, 6,7, 7a-
oct ahydro-7, 8, 8-trinethyl -4, 7- met hanobenzof uran-2-yl, 1-ethoxyethyl, 1-(2-
chl or oet wRyep@Xdsyisl 2- hydr oxyet hyl, 2-bronoethyl, 1-[2 PET/EP2008/068049
(trinethylsilyl)ethoxy] ethyl, 1-methyl- | -nethoxyethyl, 1-nethyl- | -
benzyl oxyet hyl , 1-nethyl- | -benzyloxy-%-fluoroethyl, 1- net hyl -

- phenoxyet hyl , 2,2,2-trichl oroethyl, 1,%-dianisyI-2,2,2-trichIoroethyI,
1,1, 1, 3,3, 3-hexaf |l uoro-2- phenylisopropyl, 1-(2-cyanoethoxy)ethyl,

2-tri met hylcsiengisshyis | pravigpd néw Warts) eﬁﬁ;M , and pReaone el Bhyin) Erptacting
t-butyl, c exvi - lad 1 3Q: CYClOPEOPY | livl .. prenyl

ci nnanyl , ?J&qgjnsal ]Iﬁyl ér%%%%{};r%brﬁhe%}s,ch tgrgp'ewlﬁ%y%g%sﬁ%x%fgheéga, by

p- ni t r opher§dcieds ki BUNint Pagteetivk, G2odp$, 8+ Ed. Georg Thieme Verlag. These
tetrafluoro-4-(trifluoronethyl)phenyl, benzyl, p-nethoxybenzyl, 3,4 WO
2009/ 08076 1cfeCTNEED 0PBIVIE808ectiarss d@rmepmiﬁyé@«gzgrpup,ssf@i ftlhoxltbelnesa |

o-ni troken -nitrobenzyl adi | ni.trobenzyl.,..

pent adi hy HIFORPhEr BroteorRaisBE o TP ERE O RRRF iy, Examples of

2, 4- di chl orsehkenzyotedtel- A yaERRRNZdtherd; GIBNOBETEY! , edtleud anbforkasgy! |
4-fl uorousal koxybenzyl, trimethylsilylxylyl, p-phenylbenzyl, 2-phenyl 5
2-propyl , pLateylades riovermulfinagesazeadissiates  anad caripenzatsst dnobengase of
trifluorome | benzyl ., .4-t.rifluqro | b I - (et hyl finyl)benzyl,
p- siletan ﬁ&%élhsz ﬂ?y]aljoétgg%lg%y% eo&%{%}* h[¥le B Yan F?oe( sefec%eé L%Irom ¥n%tt?1yrf, y

4- (2- tri metrhy{rsddyyh¢@iNOX yARERENYIBARENY], 2(pHeapttimetinEE | metBoRy &Rt
4-picolyl, 3-nmethyl-2-picolyl N oxido, 2- quinolinylmethyl,
6- met hd¥y - bepaylpaymgtisieny| - 4- qui nptinadeeyhenzylaxypeethyh enyl met hyl ,[(3,4-

di phenyl nethyl ., 4-neth di phenyl methyd ., 4-: phenyl di phenyl net h

o b - at i ¢ O Ry AT iR ST b Mo ARG FHRRYTE ety
tris(4-t- byryipfzenitto Ethoxyragtiri Ay | di phenyl mgtpikih henoxy)methyl,
met hoxyphenyl di phenyl net hyl , di ( p- met hoxyphen ILphenyInet yl, tri(p-
nethoxyphe@yﬁykwhnhﬁbd,4-(ﬁﬂkthﬂﬁmﬁﬁﬁMﬂgﬁﬂ®%V¥ﬁ eny| dbpteayetbyhyl , 45
4,4' 4" -tris(4,5-dichl orophthal

tris(levul ify u?@&g@ﬁ%ﬂ%w5nethy?#g%gﬁgﬂiﬂylzFg%gﬁﬁggévﬁ§géﬁéﬁ§p$nethy?j
4,4" - digretdanyetbox)iettyl] de@-yhimesdthbxyhidthyl, . 242, 4 tridhbo®oxyhethyl;
2-(trimethylsilyl)ethoxymethyl, menthoxymethyl, o-bis(2-acetoxyethoxy)methyl,
tetrahydropyranyl, fluorous tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxide,

20  1-[(2-chloro-4-methyl)phenyl|-4-methoxypiperidin-4-yl,  1-(2-fluorophenyl)-4-
methoxypiperidin-4-yl, 1-(4-chlorophenyl)-4-methoxypiperidin-4-yl, 1,4-

dioxan-2-yl, tetrahydrofuranyl, tetrahydrothiofuranyl, 2,3,3a,4,5,6,7,7a-
octahydro-7,8,8-trimethyl-4,7-methanobenzofuran-2-yl, 1-ethoxyethyl, 1-(2-
chloroethoxy)ethyl, 2-hydroxyethyl, 2-bromoethyl, 1-[2-

25 (trimethylsilyljethoxy]ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-
benzyloxyethyl, 1-methyl-1-benzyloxy-2-fluoroethyl, 1-methyl-1-phenoxyethyl,
2,2,2-trichloroethyl, 1,1-dianisyl-2,2,2-trichloroethyl, 1,1,1,3,3,3-hexafluoro-2-
phenylisopropyl, 1-(2-cyanoethoxy)ethyl, 2-trimethylsilylethyl, 2-
(benzylthio)ethyl, 2-phenylselenyljethyl, ¢butyl, cyclohexyl, 1-methyl-1-

30 cyclopropylmethyl, allyl, prenyl, cinnamyl, 2-phenallyl, propargyl, p-
chlorophenyl, p-methoxyphenyl, p-nitrophenyl, 2,4-dinitrophenyl, 2,3,5,6-
tetrafluoro-4-(trifluoromethyl)phenyl, benzyl, p-methoxybenzyl, 3,4-



(i m dazol yl ethyl)carbanoyl Jtrityl, bis(4-nmethoxyphenyl)-1'-pyrenyl nethyl,
4- (17-tetrabenzo[a,c,qg,i]fluorenyl nethyl)-4,4"-di nethoxytrityl, 9-anthryl,
9- (9 20 phNergevesarst henyl , 9- phenyl t hi oxant hyl, 9-(9- phergrAEP2e0SsK680ant hryl ,
1, 3- benzodithiol an-2-yl, and 4, 5-bis(ethoxycarbonyl)-[1, 3]-dioxol an-2-yl,
benzi sot hi azolyl S, S-dioxido. In the caig of silyl ethers the protecting
group for the OH can be selected fromtrinethylsilyl, triethylsilyl,

triisopropylsilyl, dlnethyllso ropyl silyl, dlethyllsopropyIS|I |, 25
di met hyl he@m@quy enzylor bohfpt mﬁéﬁ beingzyl, | tomgbm%t hymlzr@l bengyl,

but yl di phe ri benz | sil , hen SI I .
di phenyl metl% %ach?éwln'itcrﬁber%zy ut ylpﬁe%%}gswlﬁﬁ gplé n@’%, buth‘r’ll?b HZX’ )Q 6
- 1- pyrenyl I&E}ﬂ@?ﬁ{fehby‘ﬂ 2,4 Hﬁd}ﬂéﬂdbbfi?jﬂhW@diMo}%é 1, p-cyanobenzyl, fluorous
(2- hydroxystyryl)dlnethyIS|IyI hydroxystyry dllsopropyIS|IyI

t - but yl net Hngsagﬁhé*nﬁu@m%plkqub@n@d{ @xwthpsﬂ@lbghqéyll y-phenylbenzyl, 2-phenyl-

1,1, 3, 3- al sQpro trlphen hox thox 1.0 ane- -y and
fl uor ous5t s%?folo ?)Y ygaarglenoo St el?s %Zr%’t ect | nél)?%hlﬁr? or ﬂ\ %—1 can
be sel ect ednﬂﬁ@fﬁrﬁ@th@@de@}zyl\mQﬁﬁﬁi&%ﬁ?&ﬂle@ﬁéﬁPZQQﬁ{e@ﬁﬁ%ﬁiny%enzyl

benzoyl formate, acetate, chloroacetate, dichloroacetate, trlchloroacetate
trichior oa@d@'@myﬂ%ﬁl’@yl t fiacetrorbanetatie(2-rimptwysibdethaxymethoxybenzyl, 2-

tri phenyl meth cet henoxyacet ate, . p | or noxyacet te,
phenylacetéF%E% facgﬂ%F% i{3 g’rﬂ%lﬁylly%jrog1 ﬁ@hf (%ﬁuo ousdghal% type
S pr 0pan0y|qulﬂolﬁ@ﬂﬁﬁﬂﬁ5ﬂt e, 6= rﬁéﬂﬂﬁﬁim@ﬁ&hyﬂok&n@ﬁﬁ%ﬁﬂﬂﬂéﬁ@t}gﬂpe nt anoat e,

5[ 3- bi s(4- nethoxyphenyl hydroxy Iphenoxy]levullna I val oate, 1-
adamantléht @yremdmstayle howjaettdnat e, 4vaattvaydip afybenzoate,

2,4, 6- trimet! oaté br onobenz 2 5 di.f |, uor obepz e -
n|trobenzo&ié%téﬁiﬁ%ﬂnﬂgF%éwhlcot|%ﬁ?éﬁn§h1a2|83ﬂ@@hyl)be (§§ %?0§&bend’
4- azi dobut )tﬁﬁh@nyliﬁbth?l' azmga%@wﬂﬁ%gmyﬁe%ﬁﬂ abgaphthyldiphenylmethyl, p-
2-{[(tritylt |o)ox met benzoate

et hoxyt ri t9ete yieihabat edmmethowphenyl)phenylmethyl tri(p-
et hoxyt 1 (PP Wi ?%@f%%‘gﬁg}y' rethg BN ey SR SRR Rt at e
2- 15  4,4°,47-tris(4,5- d1chlorophthahmldophenyl)methyl 4,4°,4”-
tris(levulinoyloxyphenyl)jmethyl, 4,4’,4”-tris(benzoyloxyphenyl)methyl, 4,4
dimethoxy-3”-[ N-(imidazolylmethyl)|trityl, 4,4’-dimethoxy-3"-[ N-
(imidazolylethyl)carbamoyl]trityl, bis(4-methoxyphenyl)-1’-pyrenylmethyl, 4-
(17-tetrabenzo|a,c,g,jfluorenylmethyl)-4,4”-dimethoxytrityl, 9-anthryl, 9-(9-
20 phenyl)jxanthenyl, 9-phenylthioxanthyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-
benzodithiolan-2-yl, and 4,5-bis(ethoxycarbonyl)-[1,3]-dioxolan-2-yl,
benzisothiazolyl S,S-dioxido. In the case of silyl ethers the protecting
group for the OH can be selected from trimethylsilyl, triethylsilyl,

triisopropylsilyl, dimethylisopropylsilyl, diethylisopropylsilyl,
25 dimethylhexylsylil, 2-norbornyldimethylsilyl, t-butyldimethylsilyl, t
butyldiphenylsilyl, tribenzylsilyl, tri- p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, di-tbutylmethylsilyl, bis(t-butyl)-1-pyrenylmethoxysilyl,
tris(trimethylsilyl)silyl, (2-hydroxystyryl)dimethylsilyl, (2-
hydroxystyryl)diisopropylsilyl, t-butylmethoxyphenylsilyl, t
30 butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-

(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl. In the case of

esters the protecting group for the OH can be selected from formate,



(prenyl oxynet hyl ) benzoat e,

6- (I evul i nyl oxynet hyl ) - 3- net hoxy- 2-ni t robenzoate, 15

6- (1 evul iwol2o00asetshyl ) - 3- net hoxy- 4- ni trobenzoat e, 4- benrgr®pyivsiogsoas e, 4-
trial kylsilyloxybutyrate, 4-acetoxy-2,2-dinethylbutyrate, 2,2-dinethyl-
pent enoat e, 2-iodobenzoat e, 4-nitro-4-n€ hyl pent anoat e, o-

(di bronmonet hyl ) benzoat e, 2-fornyl benzenesul fonate, 4-

(et hyl t hi onet hoxy) butyrate, 2-(nethylthi omet hoxynet hyl)benzoate, 2 20
(chl or oacethspgadicnateenaeeitte, xihlomaseiair,oadichloxgyeataiph | hephloseacctatey 2-

(benzyl oxy)tg&il%ﬁ]) enz9ai. 8. 2-[2-(4- n@%%)%ﬁ% %%I oxy) et hyl ]at?eetﬂ&ﬁc%tat% 6-

di chl oro- 4-ne enoxyacetate oro-4-(1,1, 3, 3-

tetramet hy|tﬁph¥h91ﬁﬁ&ﬁ@?@¢i&ﬁt@t e, 2pﬁebb>%(a§beﬂaté met hyl@ileRphkpbepeyaest at e,
chlorodlphenylacetate | sobutyrate, nonosuccinoate, (E-2-nethyl-2 25

but enoat e, PhepARB9C alﬁmla}qs?éantﬁoa?z @heaylpmpm@s ehistiperozise Chaink yiype

N, N, N; N t et ranet hyl phaosphor date.. and h | n th case
of sul fonatprgp t]T e%aﬁen CKa© sﬁ{npx%?%tgnf) %%e p(raozt geéﬁ}pl% ‘gshlé?&’
can be sel @?3%(&1@8’&&&%3&1@371 @dr&i&y‘c‘rﬁbﬂ@ﬂ@ﬁ@m é\hﬂﬁﬁ&w foﬁﬁ’bﬂ)ate 1—

benzyl sul fonate, tosylate, 4-ni trophenyl ) et yI]squonate 2 30
trifluor orr@dﬁmamatﬁa@ne@mtmm: et-mcthermretdnatet Mengpale) f ewheaylbenkgaten, 4-

di ni trophe ulfen 2.2, 5, b5 tetra yrro, ne 1- qulnate
bor at 6. " and> S TOT BEBRTIfo nt G RIEPHeR ns e 2o PR aRTRE R e G
2009/ 080761’11@@3&%@@%1&@&%8 ni&btiRALRY Qc(bklﬂgrrﬁzl’tﬂylpoér&baﬁehﬂ E2, 0!

sel ected from nethyl carbonate, net hox met hyl carbonate, 9-fluoren I met hyl

car bondiCe, (%ﬁﬁ&dom@hﬁblﬂla‘t@lacﬁﬂmet |2y{|[(tr@ig}tbm)@gdmethyl}benzoate 2-{(4-
2- (et hyl t hi onet t ate, .2,2,2- trichloroethyl carbonat

1, (1 di ot hylS ?@l‘ﬁﬁ%ﬂ%@ 3%6%‘?368’nate 25 (trimet h§| si lyl) et h%
car bonat e, e{tﬁymﬁ{tgmhﬁ)f@ﬁﬁpj%@mﬂweh%a@ lyl] ethyl carbonate, 2-f]@4-

2- (phenyl sul fonyl) eth carbonate, 2-(triphenyl phosphonl 0) et hyl
car bonat e, r@ﬂéwmr[tmtﬂm]mwlamgmﬁ-mhﬂ}’qﬂrlp@%ﬂ Pefedl ammuywew Poxy

carbonat e ApRUNnGRRIBb e s B BEARRAN s s 2 G rod !
15  6-(levulinyloxymethyl)-3-methoxy-4-nitrobenzoate, 4- benzyloxybutyrate 4-
trialkylsilyloxybutyrate, = 4-acetoxy-2,2-dimethylbutyrate,  2,2-dimethyl-4-
pentenoate, 2-iodobenzoate, 4-nitro-4-methylpentanoate, o
(dibromomethyl)benzoate, 2-formylbenzenesulfonate, 4-
(methylthiomethoxy)butyrate, 2-(methylthiomethoxymethyl)benzoate,  2-
20 (chloroacetoxymethyl)benzoate, 2-[(2-chloroacetoxy)ethyl]benzoate, 2-[2-
(benzyloxy)ethyl]benzoate,  2-[2-(4-methoxybenzyloxy)ethyllbenzoate, 2,6-
dichloro-4-methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-
tetramethylbutyl)phenoxyacetate, 2,4-bis(1,1-dimethylpropyl)phenoxyacetate,
chlorodiphenylacetate, isobutyrate, monosuccinoate, (B)-2-methyl-2-
25 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-nitrophenyljethyl|sulfonate, 2-
30 trifluoromethylbenzenesulfonate, 4-monomethoxytritylsulfenate, alkyl 2,4-
dinitrophenylsulfenate, 2,2,5,5-tetramethylpyrrolidin-3-one-1-sulfinate,
borate, and dimethylphosphinothiolyl. In the case of carbonates the



10 carbonate, p-nitrophenyl carbonate, 4-ethoxy- 1 -naphthyl carbonate,

6- brono- 7- hydroxycoumari n-4-yl net hyl carbonate, benzyl carbonate,

0- ni t r obew@ybov/msarsbonat e, p-nitrobenzyl carbonate, p-nmePooEPR@sHY3049
carbonate, 3,4- dinmethoxybenzyl carbonate, anthraqui non-2-yl nethyl
carbonate, 2- dansyl ethyl carbonate, 2-i -ni trophenyl ) et hyl carbonate,
2-(2,4 15 dinitrophenyl)ethyl carbonate;>~2-(2-nitrophenyl)propyl carbonate,
al kyl 2-(3, 4- nethyl enedi oxy-6-nitrophenyl)propyl carbonate, 2-cyano- 1

- phenyl et hyarotecting rerosp oy zlm/@ldypyanﬁﬁosﬂes yireihynetéxt inenberate,

2-[ N- et hyl_- - irdyl 1,00-0 4, .- I yl I at p

car bonat e, I%@hj%éyn“%ﬁﬁﬂe%éﬁ%@(%g%ﬁ’z 09| #uggér}gg%gﬁ{, ﬁeaﬁﬂoﬁ (%%i teﬁ]i,l%lcgc%‘ggﬁ% tg,’ and
S-benzyl 2QrbhicegarboratitonaAed i P (hbthytasemethsgidiayat esrbbRate) ot 8¢, 2Ny
group for the OH can be selected from di nmethylthi ocarbamat e,

N- pheny| cartbeieresthil  parhopatey ( b lndinpesplieRyd, 3 dechloneathyl Tharbesnets.on2of

t hese groups. shoul d._he ot inyerpreted .a |lim4ati f t.he, $¢ f the
nvent Lo, TR Il e BRHRRAS: For Rl Bab Al e A J568 R P
protecting carisegef @ (fBdnylsilifohyn)t byl 2erbbasRes Daiphenyiilbsbtosid)@hymay be
known by the skilled person in the art, and they are to be understood to
be al fobfan@éhl?ﬂfl’s@@d by thecngi%f[énethtwcﬁwgb$@&nyﬁhw]t@rﬁyqsnlafrm&emﬂo?a|b : y
acceptapl e S S pr.oar u "r er 3 an armaceutr i ca cce e
2ot oot eriPagsist JRORUAT A puigPedey, LR Y BRAS A ) cFlehaRE SR E

admi ni str atcafiforistef heim@ihent chsbsapapl @r@ﬁ)ar\%l’ Oadlhdrthtedi RHbsoRenyl
indirectly) a conpound as descri bed herein. 2009/ 080761

PCT/ EPA6b8/cessprge, paitopaceyl carbopgtel 4tsthagpd aedphtbyl cardonate, 6-bromo-

Mvent on < eSS PREE PRI Ui RE Ropd Pl RERRGRt car 1
accept abl e Cgﬂbé@te;l'hg)_nj}@f(ﬁ@mt i @ﬂb@}ha&gl t grg@@logy@gﬁ@gs.@m@@tegargﬁed out
by nmethods known 5 in the art. For instance, pharmaceutically acceptable
salts of colipetherybenzyl carbonate, anthraquinon-2-ylmethyl carbonate, = 2-
dansylethyl carbonate, 2-(4-nitrophenyl)ethyl carbonate, 2-(2,4-

15 dinitrophenyl)ethyl carbonate, 2-(2-nitrophenyl)propyl carbonate, alkyl 2-(3,4-
methylenedioxy-6-nitrophenyl)propyl carbonate, 2-cyano-1-phenylethyl
carbonate, 2-(2-pyridyljJamino-1-phenylethyl carbonate, 2-[N-methyl-N-(2-
pyridyl)Jamino-1-phenylethyl  carbonate,  phenacyl carbonate, 3’5~
dimethoxybenzoin carbonate, methyl dithiocarbonate, and S-benzyl

20 thiocarbonate. And in the case of carbamates the protecting group for the
OH can be selected from dimethylthiocarbamate, N-phenylcarbamate, N-
methyl- N-(o-nitrophenyljcarbamate. The mention of these groups should be
not interpreted as a limitation of the scope of the invention, since they have
been mentioned as a mere illustration of protecting groups for OH, but further

25 groups having said function may be known by the skilled person in the art,

and they are to be understood to be also encompassed by the present

invention.

The term “pharmaceutically acceptable salts, prodrugs” refers to
30 any pharmaceutically acceptable salt, ester, solvate, hydrate or any
other compound which, upon administration to the patient is capable of

providing (directly or indirectly) a compound as described herein.



provi ded herein are synthesized fromthe parent conpound, which contains a
basic or acidic noiety, by conventional chem cal nethods. 10 Generally,
such sal twoar®/ 0861 exanpl e, prepared by reacting the fPeg/EPa@iBaecsmn9 base
forms of these conpounds with a stoichionmetric amount of the appropriate
base or acid in water or in an organic ?él vent or in a mxture of the two.
Ceneral l y, nonaqueous nedia |ike ether, ethyl acetate, ethanol,
i sopropanol _or acetonitrile are preferred. Exanples of 15 the acid addition
sal ts i ncl ddewevererisl wHtike addireristed aihad sgphragrmpgeutisglypreceptable
hydrochl or 'sg?ts g}/sq)r gg@p&ﬁt‘ijﬁn edrscc);'oﬁ)g' 8? ’tp uir‘?\%%}tﬁ?n rgl}lrcgtﬁi sep%)%p h?et €
and organi ¢ aci d additi on sal ts” such as, Tor exanple, “dce at €,
trifluor Oaﬁﬁeﬁp,inmh@af)ﬁepefﬂalﬁﬁfrﬁt(ﬂ, paikiiceutiadlyabece ptidsle Ngales. The
tartrate, nal ate, mandel ate, nethanesul fonate and p-tol uenesul fonate. 20
Exanpl es ofprenarafiealal sadigi andprogitigsiossl beearneegani by saethodukposs for
exanpl e, sqrqit%rgalj%ot assium cal ciumand amonium salts, and organic alkali
salts s&ch as, for’ exanpl e, ethyl enedi am ne, ethanolam ne,
N, N- di al kyl enet hanol am ne, triethanol am ne and basic am noacids salts. 25
The conmpounds of the invention may be in crystallipe formeither as free
conpounds or as F$B| ¥at@fcee. RNAHPAFEEESHIMN Geptpble medivad ePBPOURRIh
forms are wi.t.bj p f e in t] Hﬂ&ﬁ] tion
are gener amrg%dr%fvm%v{n% I&Ei%ét)hs a?lte _szgg ?\}n"Jh cgﬁn%o%%%qtﬁﬁ) IS aﬁap’r ovgfr.ﬂtf\épof a
conpound ofcohtaimd a basie oniddidic himetcope andrespiandl diembeali meghbden. The
term "prodrug"” as WO 2009/ 080761 PCT/ EP2008/ 068049 7 used in this
appl i catd o RETGH; Bt hedlsa 8 e &0 ﬁgaaﬂ@ﬁerﬁréaﬁre%ﬁ?abaﬁﬁatlﬁgvmrg free
under 90ne ScEISERl. ARHLYBF LABSS LG MGundY Rt LA Hima bhfSlusl of
further chem cal group to change 0

the appropriate base or acid in water or in an organic solvent or in a

mixture of the two. Generally, nonaqueous media like ether, ethyl
acetate, ethanol, isopropanol or acetonitrile are preferred. Examples of
15 the acid addition salts include mineral acid addition salts such as, for
example, hydrochloride, hydrobromide, hydroiodide, sulphate, nitrate,
phosphate, and organic acid addition salts such as, for example,
acetate, trifluoroacetate, maleate, fumarate, citrate, oxalate, succinate,
tartrate, malate, mandelate, methanesulfonate and p-toluenesulfonate.
20 Examples of the alkali addition salts include inorganic salts such as, for
example, sodium, potassium, calcium and ammonium salts, and
organic alkali salts such as, for example, ethylenediamine,
ethanolamine, N,N-dialkylenethanolamine, triethanolamine and basic

aminoacids salts.

25
The compounds of the invention may be in crystalline form either
as free compounds or as solvates (e.g. hydrates) and it is intended that
both forms are within the scope of the present invention. Methods of
solvation are generally known within the art.
30

Any compound that is a prodrug of a compound of formula I is

within the scope and spirit of the invention. The term “prodrug” as



pharmaceutical use) any of its physico-chem cal properties, such as 5
solubility or bioavailability, e.g. ester and ether derivatives of an
active owopowmdotshat yield the active conpound per se aCTEP2@dmb8WMStrati on
to a subject. Exanples of well known nethods of producing a prodrug of a
gi ven acting conpound are known to thos? skilled in the art and can be
found e.g. in Krogsgaard-Larsen et al., ?extbook of Drugdesign and 10

Di scovery, Taylor & Francis (April 2002). Any conpound referred to herein

i s intendedscgl rigpritdenepplieatiospdsi ficEnednprad ags mearning aechgnycal

variations gr. (QUR. L0.RAI L 6H Blooncl® COMPRUNAS) T Sl SHLAL 0 REnEl N, g2y

have asymetri centres a ereffore exis f erent enant’ one

forms. All sostiakiors@readdanén of er mkmbﬁeﬁiicah%r@g@p@undﬁaﬁ%é gféred to
herein, and m xtures thereof, are considered within the scope of the

present i nidarneaceuticed uagl agived dsnpbusigordianiced propritisisn uch risended

to represent ,any..one 20 of .a.racenate, one o re nantcti omerd ¢ _forms, one
or mores s TeVuE: PORaRLIGEER T enlBPcdd THPE ARRRORTT O Sn e

m xtures tdaegehind Rakt iyeeldatHey actiBe coaipound pedfsd Aepeseitisiravieont ton
represented by the above described fornula | may include enantioners
dependi ng énsthisict. Bagmles pioveldikaomear sacdmes of perdieisigsa pspilsng 24 aabout

t he doubl e bond is al so possible, -therefore in cases the | equl e
coul d exi s pefin GHaPORPC e KBt ol sRANRLERREE Abind Fafde: o
doubl e bondsun@aely. dpuldagadravlldrsbavet idls PeRtbcdlecFODFOREESREM alat
could be the sane or different than the stereoisonerismof the other

doubl e I§bndaisepverye Tayledl Bramgie (ApagI290R). i soners and ni xtures of isoners
fall within the scope of the present invention. WO 2009/080761

PCT/ EP2008/ 068049 18 Furthernore, conpounds referred to herein may exi st
as geonetric isoners (i.e., cis and trans isoners), as tautoners, or as

Any compound referred to herein is intended to represent such

specific compound as well as certain variations or forms. In particular,

15 compounds referred to herein may have asymmetric centres and
therefore exist in different enantiomeric forms. All optical isomers and
stereoisomers of the compounds referred to herein, and mixtures
thereof, are considered within the scope of the present invention. Thus

any given compound referred to herein is intended to represent any one

20 of a racemate, one or more enantiomeric forms, one or more
diastereomeric forms, one or more atropisomeric forms, and mixtures
thereof. Particularly, the compounds of the present invention
represented by the above described formula I may include enantiomers
depending on their asymmetry or diastereoisomers. Stereoisomerism

25 about the double bond is also possible, therefore in some cases the
molecule could exist as (E)-isomer or (Z)-isomer. If the molecule
contains several double bonds, each double bond will have its own
stereoisomerism, that could be the same or different than the
stereoisomerism of the other double bonds of the molecule. The single

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

invention.



atropi soners. Specifically, the termtautonmer refers to one of two or nore
structural isoners of a conpound, that exist in equilibriumand 5 are

readi |y cwowvesxwsa7éir om one i sonmeric formto another. CoRGBEP200&O689A®r | C
pairs are am ne-imne, amde-imde, keto-enol, lactam lactim etc.

Addi tionally, any conpound referred to ?g{ein is intended to represent
hydr at es, sol vates, and pol ynor phs, and ™ xtures thereof when such forns
exi st in the medium In addition, conpounds referred 10 to herein may exi st
i n isotopical | yHumseeragre or gempaundseoreferiad i somiresein t spbnekist as

A 0PI SOTer 30 MU 501 VBt 3t DOLYTRERYS AN | 301 PRIGEALY. | 8pel]

€
forms of t ounds reterr ereln, an ures ereor, are

consi der ed attdpisBnidie. WRefiedll heh@riesentautsent iedérs 16 Jdfe PIOWKEeo@ nore
conci se description, sone of the quantitative expressions given herein are

not qual i f ineerevstiiiathsal ésamerpofita compeundyflder skisddin raviliviammend he

term "about.; i 5 Used SXRILEIE o0l 001 oo RURIY AUANtLL Y alien bergind s
meant to reafgr ?O eactuef given aug,% an IInt 'S a OI’?'EI?tIn]EnO refer

to the appraytdmierien garSuske JhirgAevaline, hhalewnube, reemreabl,y 1deainmf erred
based on the ordinary skill in the art, including equivalents and

appr oxi mat ileetdmdgdct Hddiféoralhar aneg eoarpownd/referred darieareint it ongindednt f or

such given yalue. .25 |.n_conmpounds of neral forpoula |, particularl

oot err o $peSeng Pyda RIS AT OB opB Y i BRlLE Blertors,,
Rby, and Reyhekeichsfoieid ae@t haftbeemeBaiid. cih addytieh tempeh iy refRbied and
Rcy are hydrogen and 30 substituted or unsubstituted Cl-Cl2 al kyl. Mre

pref er rléd rayherrby mapnexiskdp igptopigalvdeheled feunst iAllgedmmtrigisopsrbt ut ed
Cl- C6 al kyl i

R AR M R RERIVIER 1 A
isotopically labelled forms of the compounds referred to herein, and
mixtures thereof, are considered within the scope of the present
invention.

15
To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. It is
understood that, whether the term “about” is used explicitly or not,
every quantity given herein is meant to refer to the actual given value,
20 and it is also meant to refer to the approximation to such given value
that would reasonably be inferred based on the ordinary skill in the art,
including equivalents and approximations due to the experimental

and/or measurement conditions for such given value.

25 In compounds of general formula I, particularly preferred Y is —
CHRay_, _CRay=CRby_, al’ld _CHRay_CRby=CRcy_, Wherein Ray, Rby, al’ld Rcy

are as defined before.

Particularly preferred Ray, Rbuy, and Rcy are hydrogen and
30 substituted or unsubstituted C;-Ci2 alkyl. More preferred Ray, Rvy, and
Rey are hydrogen and substituted or unsubstituted Ci;-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, i mnebadivgosubstituted or unsubstituted tert-butyPCT/EPadpSiosgous ed or
unsubstituted isobutyl, and substituted or unsubstituted 5 sec-butyl.
Preferred substituents of said groups a OR, =0 SR, SOR, SR, N2,
NHR, NR R, =NNR, NHCOR, N(COR) 2, PR, NRC=NR)NR R, CN,

hal ogen, CCR' COCR' OCCR' OCONHR , OCONR R' CONHR , CONR R' pr ot ect ed
OH, substi suthsditgied ygsubsrsubstaaiterd. cthyhl ksubstiyged tan ednspbstituted

et T, AR B L L

al kynyl , unsu

unsubsti t utgtkutRiteiaed chig/l, Hdudingheitgitiiueed brotinktiBsRtutdues - bﬁtyl
i ndependently sel ected fromthe roup consisting of hydrogen, OH,

NH2, SH, CNUbsditoged or carsubsidaitrg|iso , andbsebstifgdar Uﬁ§ub§t1t1t1tﬂded

G -C12 3 Ky 540 PR RO Mo e R SRS o

substit ut eds@R’, UNsOHst NHIRed NRtFE] OQNIR’C WHOPR VWhereorph avasTs R €
themsel ves substituted, the substituents nmay be chosen fromthe foregm ng

list. EveWWEN&)NI%Rr,edCNubd’MIQQQW sC(QRt, h&@@(ﬂe AFPORONe@ GBS, ar e

nyaroxyphety T 0Nl y COMBR o MO R - piigeled nadti SahaliufiLoer,

i ncl udi ng 4maiskthuiteddazpkyb - al’rkylrogﬁibﬁmhteatmﬂ ARRUbREI RS Oéﬂ@ﬁze”ed
Ray, Rby, and Rcy groups. Specifically, when Y is -CHRay- then

parti cd:Qar :a}k‘pmﬂ? esybgtireed @rnﬁgﬁwbSU\t\héﬂd YCi-§12 Cﬁé%)’ @ﬂhshéﬁ;% or
et byt andtafe uiiEd. B, Bty SEBRY A PO bR L B PP e oy i s

hydr ogen Orlgrﬂﬁbh)ﬁher@ﬁﬁ febeHl G tHY Rf ?f(ﬁl@ﬁs E’@Yndépm&é@w Relettdd fRgt freul arly
preferred Rcy 1s methyl. 30 Particularly preferred R, R2, R3, R4, and R5

are hydr og@iouﬁdcm@m@mg of hwdspgens Wi INQz,eNHz1-$H2 GlN kjialogas.eCOds er r ed
Rl, R2, ’Cgélkyl, COOH, substituted or unsubstituted Ci-Ci2 alkyl, substituted

15 or unsubstituted Co-Ci2 alkenyl, substituted or unsubstituted Cz-Cio
alkynyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heterocyclic group. Where such groups are themselves
substituted, the substituents may be chosen from the foregoing list.
Even more preferred substituents of the above mentioned groups are

20 OH, SCH3, SH, NHy, NHC(=NH)NH>, CONH2, COOH, phenyl, p-, m- or o-
hydroxyphenyl, indolyl, including 1-, 2-, and 3-indolyl, and imidazolyl,
including 4- and S5-imidazolyl. Hydrogen and methyl are the most
preferred Ray, Ruy, and Rey groups. Specifically, when Y is -CHR4y- then
particularly preferred Ray is methyl, when Y is —CRay=CRpy- then

25 particularly preferred Ray is hydrogen and particularly preferred Ryy is
methyl, and when Y is -CHRay-CRpy=CR¢y- then particularly preferred
Ray is hydrogen or methyl, particular preferred Rpy is hydrogen, and

particularly preferred Rcy is methyl.

30 Particularly preferred Ri, R2, R3, R4, and Rs are hydrogen and
substituted or unsubstituted Ci-Ci2 alkyl. More preferred Ri, Ro, R3, Ra,
and Rs are hydrogen and substituted or unsubstituted Ci-Cs alkyl, and



and R5 are hydrogen and substituted or unsubstituted Cl1-C6 al kyl, and WO
2009/ 080761 PCT/ EP2008/ 068049 20 even nore preferred i s hydrogen,

substi t utwo 2009/080Bubst i t uted nmethyl, substituted or un®absrracsvesd4et hyl
substituted or unsubstituted propyl, substituted or unsubstituted

i sopropyl and substituted or unsubsti tbl@ed butyl, including substituted or
unsubstituted tert-butyl, 5 substituted unsubstituted isobutyl and
substituted or unsubstituted sec-butyl. Preferred substltuents of said
groups ar e GORN, Meee rsn*ferrs@Rrs hydozrn, sypstitwRd omRroRubstiuted

N(COR )2, N ( al CQSJ?

OCCONHR' ﬁ%ﬁted H#W%d E)%r\tlc%lty gctsglglg ,u bs(%r tau egbor d
unsubstitu éﬁdpﬁ Clbstitlyéd stbshistbiseiduesd uRdpesbyt Wedl SdbsliZuted keny!
substitute unsubstituted C2-Cl2 al kynyl, substltut ed or _unsubstituted

aryl, and mb&tmgdd@utyﬁsmmmg s lisdttertod ] uesu@sa@ptedmﬁ@rrté@lﬂatyéach of

the R ou ende sel,ected.from,th up consi sti

hyar oger COPptOREE Esb e R SEBR SR I BiRHd, SORBEPS IR ¢ it e
or unsubst isedtiggtyd PEéi%maﬂdwhbsﬁu@éﬁw yf gdlid erowpsubstORYt-c0, SR CEOR’,

al kenyl , substituted or unsubstituted -Cl12 apﬂ%nyl substituted or

unsubst i t utKeRr yINOandNElR'st NGRS &iN- Rj,nsl}llié@ t et (GER} 20 WEHSO Y oup.

Wher e such he Vs | Subst | ,SU uen
chosen fro ﬁggﬁﬁmkngﬁﬁst%aé{% SEven pq(ébi g’ﬁ? s’tii)ﬁ:(ﬁﬁ}%f t he
above ment i@ODENRIROUPCONEIROH, CBHHR’ SH,pMﬂaetd&HC(eNFD Nsidbstiehtds G&OH,
phenyl, p-, m or o- hydro phenigl indolyl, including 1-, 2-, and

¥k N

3-i ndoll)Q la”rﬁilbﬁ?ﬁ'@e-:tzdl yE1-Cipnal gSmbStdmeé iofi dunshjstitwiast ogenCiz
L SRERY, oSO b ARG 2R PLFSHBR Ry
and R4 are ungliegeiiteAnGryRardd d ukabbdititee!l esrr ednEabatieuteRt Myéterb&@RAIOPY! |
and tert-butyl. Particul arIy preferred Wis NR7 wherein R7 is as defined

bef or e. group, wherein each of the R’ groups is independently selected from the

group consisting of hydrogen, OH, NOo, NH», SH, CN, halogen, COH,

15 COalkyl, COOH, substituted or unsubstituted Ci-Ci2 alkyl, substituted

or unsubstituted C»2-Cio alkenyl, substituted or unsubstituted C»-Ci2

alkynyl, substituted or unsubstituted aryl, and substituted or

unsubstituted heterocyclic group. Where such groups are themselves

substituted, the substituents may be chosen from the foregoing list.

20 Even more preferred substituents of the above mentioned groups are

OH, SCHs, SH, NH., NHC(=NH)NH>, CONH2, 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 Ri, Rs, R3, R4, and Rs groups.

25 Specifically, particularly preferred Ri, Re, R3, and R4 are hydrogen. And

particularly preferred Rsare methyl, isopropyl, and tert-butyl.
Particularly preferred W is NR7 wherein Ry is as defined before.

30 Particularly preferred Re is NRgRy9 and ORio wherein Rs, Rg, and

Rio are as defined before, and even more preferred Re is NRgRo.



30 Particularly preferred R6 is NRBRO and ORlo wherein R8, RO, and R o0 are
as defined before, and even nore preferred R6 is NRBR9. WD 2009/ 080761

PCT/ EP2008006808076121 Particul arly preferred R7 and R8 aca/Hrgehsoe®n and
substituted or wunsubstituted Cl-Cl2 alkyl. Mdrre preferred R7 and R8 are
hydrogen and substituted or unsubstitu%id Cl1-C6 al kyl; and even nore
preferred is hydrogen, nethyl, ethyl, opyl, isopropyl and butyl,
including tert- 5 butyl. Hydrogen is the nost preferred. |In another

enbodi nent, it iP@rpﬁui/aré)alr&ﬁergdéhanédRe lae IRrdepegnrRend: yyestiaitedi @ t he

di ' f
cubst but et AL Eaf SR A Frefebfel & @ S By pEhR G ana

preferred heiginoyed i¢r giuibstiudedat pRahikgyching gvetpPmoeenpaifetied ane,
two or three heteroatons selected fromN O or S atonms, nost preferably
one N at omhysh@ghayimgtirlorathyl.o pagput BOPrPpY arshHutybosaclydengr tgsty 5, 6

or 7 ri t aAqpyrrolidine group.is the nost preferred. 15
Parti cul%glr I%)}ﬂg?'elflg?‘fg ek &heerrb&etsper%(f:%rrg?l. one or nore additional bonds in
the places indicated with a dotted line. Mire preferred is the presence of

one addi tional bond between the C atons to which Rl and R2 are attached,
and the presencéndnaher smbodiragatl.tit dpatarbichderly preéarmeé ihah&Raaddis to

whi ch R3 and are.att.ached. |1n_addjtio t he er eochem,styvy,,0f each
doubl e bonqCre R i HEE PBfrespbrdiik i op dRg & ST 0" DIRthYuRy 88 oy

XI'S
the i soner sitfalledMdrh b $HBsGaMRE & uhBebRUESRH hetérveptii®Brodp. I this

conpounds wherein Ais R18 R17 O
10 regard, preferred heterocyclic group is a heteroalicyclic group
containing one, two or three heteroatoms selected from N, O or S atoms,
most preferably one N atom, and having from 5 to about 10 ring atoms,
most preferably 5, 6 or 7 ring atoms. A pyrrolidine group is the most
preferred.
15
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 one additional bond between the C atoms to which R; and
Ry are attached, and the presence of one or two additional bonds
20 between the C atoms to which Rz and R4 are attached. 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.
25 In compounds wherein A is
Ris

Ry7 %
|
|
' O

Ryg



R16 WO 2009/ 080761 PCT/ EP2008/ 068049 22 Wien Y is a) -CHRay-,

- CHRay- CHRby-, -CRay=CRby-, -C=C-, or - CHRay-C=C-; or b)

- CHRay- CHROpo@HReY1 or - CHRay- CRby=CRcy-, and a tri pl e PbomP2@si0s3039 bet ween
the C atons to which R3 and R4 are attached, then particularly preferred
RO is hydrogen, substituted or unsubsti gted 5 Cl-C12 al kyl, substituted or
unsubstituted C2-Cl2 al kenyl, substitut or unsubstituted C2-C12 al kynyl,

and substituted or unsubstituted C4- Cl2 al kenynyl. Mre preferably is
hydr ogen, substiWheBdYds aunSiHait ubERcCIEReal KRy CRuubstE TGt T or

bsti C2-Cp2. al bsiy R A
unsubst! L uideCrCh2. gl Kyl pandaubstiil ed, OcuRsubst i Luked. Gl

al kenynyl . pr éferr ubSt i

substi t ut edriglkpoyld exigtylbetibedn tht €l adbiugmpivhidrR ;Rires Rit amOhttabhyd one
but two or nore substituents. Morre preferred al kyl groups are those having

from6 to thepurartWarlyopredesed; Ramdhedeegerreubstéfdedmyunsustfutedar bon

at ons. ptyl ~ octyl, an onyl .are _the st _.preferted al k r oups. 15
the ot het 1n6:S R A ge SR el BBE 08 S RoaBell BB 1o
about 10 carbeAsabetibuteand &€ enalBie/1paeldesabbitdted oPruPsEBétatedatens.

Ccta-1, 6-dienyl, octa-1, 5-dienyl, octa-1,4-dienyl, octa-1,3- dienyl,
nona-1, 7-d&enyplkemwmayly, Moge enprefenabla- 1.is 5- Bydmgen,nosabstiguted] ergt |

nona- 1, 3- di enyl epta-1  A-diepyl . hept.a- -di enyl . hept.a- _di enyl

are the nost— beﬁtitrlﬁsg e#kaéﬁ?Ialé{%gyﬁs.soL&St#ﬁée%t Rér 4 St?%l?c%g élgeeézrred
al kynyl gr @!I]@?nﬁlﬁea&f@swbﬁﬁitﬁl@df ré&im inkQbatewtedl0Cear RomlkahPA%l. Ak even
nore preferably 7, 8 or 9 carbon atons. Oct-?-YnyI, oct - 6-yny

oct - 5- ¥y pretarred ysiybstiBeied3 afiayly | swestitutpdy plkeswsl, |sqbgtit}1tedl<ahﬂ<w%yl ,
o1y R S5t ARG by S P S ol Y BTG
hept - 2- ynylsubatdubars.- Moreypyéfedredl beylmBedupy efrer fitshe AbkiHY fr@hogpso On
the other hand, nore preferred al kenynyl groups are
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
15 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-
20 dienyl are the most preferred alkenyl groups. On the other hand, more
preferred alkynyl groups are those having from 6 to about 10 carbon
atoms; and even more preferably 7, 8 or 9 carbon atoms. Oct-7-ynyl,
oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl,
non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl, non-3-
25 ynyl, non-2-ynyl, non-1-ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-ynyl,
hept-3-ynyl, hept-2-ynyl, and hept-1-ynyl are the most preferred
alkynyl groups. On the other hand, more preferred alkenynyl groups are
those having from 6 to about 10 carbon atoms; and even more
preferably 7, 8 or 9 carbon atoms. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-
30 1l-en-5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-
en-7-ynyl, non-1-en-6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-

en-3-ynyl, hept-1l-en-6-ynyl, hept-1-en-5-ynyl, hept-1-en-4-ynyl, and



t hose having from6 to about 10 carbon atons; and even nore preferably 7,
8 or 9 carbon atons. Cct- | -en-7-ynyl, oct- | -en-6-ynyl, oct 30

1- en- 5- yrwD20008076lt - en- 4-ynyl, oct- | -en-3-ynyl, non- PCTAPROBAOGIII ,
non-1- en-7-ynyl, non- | -en-6-ynyl, non- | -en-5-ynyl, non- | -en-4-ynyl,
non-1- en-3-ynyl, hept- | -en-6-ynyl, ngt | -en-5-ynyl, hept- |
-en-4-ynyl, and WD 2009/ 080761 PCT/ EP2 /068049 23 hept- | -en-3-ynyl,
are the nost preferred al kenynyl groups. Preferred substituents for said
al kyl, al kémqt;l@m;’;mmylarﬁreartﬁ@nm@ﬁ pcdeizsdapkerpmy! sQusr Preered

SR, N2, NHR =)\ N 2

N o onR ) R gl for el Rl S8y iR and MERERTRY ! coppagn e
CONHR , COMRRsO psar,esOR, S, R UNSYL), INHRY NR'RYADURSE NHEO®R’ ON(CHR)3] Kyl ,
substituted or unsubstituted C2-Cl2 al kenyl, substituted or unsubstituted

C2- C12 al kyHFPO2RGbsNR'GIENRINR Rins UBNt i thatlegerar yCORRd GO t REe@R5r

unsubstit u 5O (o] tpreach of .the rLoups. .i
i ndepeninﬁgoggl%g(itégﬂlﬁlgrﬁt @@H%‘?gj %o%SipsrP?%C&egfogyd%b%ée{% L ONee,
NH2, SH, Chindigbqigened C@%-C,SCallkyl,, RBMitgedStdt uhedudktitnsatdsdtaled

G -Cl12 al kyl, substituted or unsubstituted C2-Cl12 al kenyl, substituted or
unsubst i t uedherrel, cagbstatwigdylor vubvbistivtasl dro-Gns udpByinylt eybstiftediner

substituted. or syhbstituted heterpcycl . roup, er. r oups .are
Chensel ves U uRnBEER: Vb e et SUBFHALSES Yoy BpetBREERYY ot PR
foregoi ng lgrgtip, WwhHrRiRkathr sfetheSRDEIEPS N $nllOperiden @P Qeedteatienethe
al kenyl , al ynyf and al kenynyl groups are hal ogen, '

OCONHR10  @TONR sonsistrigrof Toduresn, Qid Moot ¥ zeoslﬂﬂ,CN\thrg&g%CrS;@bféf the
nsubst 1 ot €de B ACES ML THER Ty P ARS L i G blted” s lniesty

substi t ut edrotindudebistitdUt@ACE2-Thengl kynpssitaed dubshstibsatuRd Co-Cio
unsubsti t ut ed arlyl. Even nore preferred substituents for these al kyl,

al kenyl , alakkygyl, arnbstkeigdy | ogr msaibstisubed ogetil, GRd =UbVTOER | or
unsubstituted heterocyclic group. Where such groups are themselves

15 substituted, the substituents may be chosen from the foregoing list.
More preferred substituents for the above mentioned alkenyl, alkynyl

and alkenynyl groups are halogen, OR’, =0, OCOR’, OCONHR’,
OCONR’R’, CONHR’, CONR'R’, and protected OH, wherein each of the R’
groups is preferably selected from hydrogen, substituted or

20 wunsubstituted Ci;-Ci2 alkyl, substituted or unsubstituted Co-Ci2
alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or
unsubstituted aryl. Even more preferred substituents for these alkyl,
alkenyl, alkynyl and alkenynyl groups are halogen, OR’, =O, OCONHR’,
OCONR’R’, CONHR’, CONR’R’, and protected OH wherein the protecting

25 group for the OH is preferably selected from trimethylsilyl, triethylsilyl,
triisopropylsilyl, dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢butyldimethylsilyl, ¢
butyldiphenylsilyl, tribenzylsilyl, tri- p-xylylsilyl, triphenylsilyl,

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

butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-



OCONR R, CONHR, CONR R, and protected OH wherein the protecting 25 group
for the OHis preferably selected fromtrinethylsilyl, triethylsilyl,
triisopropgl2eedoghze1di net hyl i sopropyl silyl, diethylisopr@pyiEPeéoglossos9

di met hyl hexyl silyl, 2-norbornyldinmethylsilyl, t-butyldinethylsilyl, t-

but yl di phenyl silyl, tribenzylsilyl, trigz # xnyI5|IyI tri phenylsilyl,

di phenyl net hyl si lyl, di- t- butylnethyls? yl, bis(t- butyl) 1 30
pyrenyl nmet hoxysilyl, tris(trinethylsijl )S|Iyl (2- hydroxystyr I)

di net hyl si 13712-(rheyd yisthpxgid 1§¥L@>ﬁ@wlsy,yan fluorous “silyl,

i Poviglin B RIS L okt el sapran Y0

di si | oxaneHydtbgeandrisubytnusedid yCo AR, dmrsQiHStﬁ@(tbder tiheuBstightdos is
nore preferably selected from hydrogen, unsubstituted Cl-C6 alkyl, and

subst i t ut e@rsh GhsQbbt +OutQEONHz OCYNHEhenyt, apdorrptectmD@®Bhegreinand
pr ot ect V\/ner in.5 the prot ctln for th efera
sel ect e%df et PH§I ngo P ? § et ﬁy @F’?/I St A ge(ﬂ?g&f)yl elcﬁad bflrgm

di met hyl i sqplm@&imﬂml , tr%tﬁtyk@alylsoptrrﬁ@wbmwbﬂyldl iyt F) ysilyl,
2-nor bor nyl di net hyl si [yl but’yl di met hyl silyl, t-butyl phen Silyl,
tri benzyl S|d1911hyl13|0|‘131’9p§<1ﬁ|11§/l,3| dignethyilhepyleilyl.si Qﬂorhﬂlrpﬁbﬂdm i%lbéi |, di-

t - but yl met hy] t | met.h Ly

tris(ir i meyp s pSisibh: PEXl b eoRGRNY ) TEPREEISIL yir-ppsyiyisiiv,

: h% S [ ggz It gﬁ%ir}]))ﬁrgzﬁlgﬁpr&@we&ygmtegtﬂrﬂ;ﬂggg g(h)nﬁim@zxm@lﬂﬁmh@l | Wis(t-butyl)-1-
3-[2-(tiA pWﬁ?hﬁﬁﬁhﬂ?@W@ﬁlﬁbxy] d| si | oxaﬁésﬁrlmethé’&mlﬂlﬁhb’ﬂous si | yI &e the

nost prefernred subst ent these al k 1

al kenynyl éP7IB§y 6%3@8 @3 3%Lﬂ§ 38VﬁdEf@8fgh§%¥fi cy-§énd a
single or aggubeehdeAshagsiipl, beibm@ﬁ dih&ayas 101 BB abtB3sabpyd- are
attached, tﬁgg Rg is subfﬁtu?ed or unguiggtll t%tig%qs -Cl2 al kenynyl p@%o The
preferred Subdirinkerylmadormathenyldisdesmeroyl,onng dheotaus tsilyl, are

the most preferred substituents for these alkyl, alkenyl, alkynyl and
15 alkenynyl groups.

When Y is —CHRay-CHRpy-CHRey- or —CHRay-CRpy=CRey- and a
single or a double bond exists between the C atoms to which R3z and R4
are attached, then Rg is substituted or unsubstituted C4-Ci2 alkenynyl.

20 The preferred substituted alkenynyl may present not only one but two
or more substituents. More preferred alkenynyl groups are those having
from 6 to about 10 carbon atoms; and even more preferably 7, 8 or 9
carbon atoms. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-1-en-5-ynyl, oct-1-
en-4-ynyl, oct-1-en-3-ynyl, non-1l-en-8-ynyl, non-1l-en-7-ynyl, non-1-

25 en-6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-en-3-ynyl, hept-1-
en-6-ynyl, hept-1-en-5-ynyl, hept-1-en-4-ynyl, and hept-1-en-3-ynyl,
are the most preferred alkenynyl groups. Preferred substituents for said
alkenynyl groups are OR’, =0, SR’, SOR’, SO2R’, NO2, NHR’, NR'R’, =N-
R’, NHCOR’, N(COR’)2, NHSO2R’, NR’C(=NR’)NR'R’, CN, halogen, COR’,

30 COOR’, OCOR’, OCONHR’, OCONRR’, CONHR’, CONR'R’, protected OH,
substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted

C2o-Ci2 alkenyl, substituted or unsubstituted C2-Cio alkynyl, substituted



or nore substituents. Mre preferred al kenynyl groups are those having
from6 to about 10 carbon atons; and even nore preferably 7, 8 or 9 carbon

atons. Ocweo 2009/080767- ynyl , oct- | -en-6-ynyl, oct- | -enPETHEPPI0OS/068IU9 1-
en-4-ynyl, oct- | -en-3-ynyl, non- | -en-8-ynyl, non- | -en-7-ynyl, non-1
25 en-6-ynyl, non- | -en-5-ynyl, non- I25en-4-ynyl, non- | -en-3-ynyl,
hept- | - en-6-ynyl, hept- | -en-5-ynylT“hept- | -en-4-ynyl, and hept- |

-en-3-ynyl, are the nost preferred al k_eni/(gill groups. Preferred )
subst i t uentos Pasubstiguted lmynpndgseilpséitated or unsgbstiputeddretereopmic NO2,

NHR, NRR_, = , ) 3 =NR ) NR
hal ogen, C&O u%M W%%wwﬁei&&ﬁﬁ@he
prot ect ed @roupsebssistitigedf diydtaguhstOMyNed, ONHG] SH| IoN, heudsdn t aiosd, or

unsubstituted C2-Cl2 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl,
subst i t ut e€VEkH0GABH7 s EtItute oS DeBDatitUtESl bn-Gresabiotli substitated | and

substitw ed_or_unsubstijtuyuted-heterocvelic oup, wherei ch of~the R
oroups 15 OrolpSNBSP RN A LG ERPRYE, hibshBR: of EhEhPRBRERL LAt Shun
OH, NO2, Nk %}7‘14, @bdiaheeen, orfCOdnsubepitliyed GPRH, su@stdundtehted or
unsubsti t ut edy -C12 al kyl, substituted 5 or unsubstituted C2-Cl2 al kenyl,

subst i t ut edrsyuhgisiued i hetesacdicrroupl KYhgre sulstgroupedare thasiusdves ut ed

aryl, and suhbsti.tuted. or nsubst i.tuted heterqocyclic group. Wiere such

ar oups. ar e UaHbIbES RS UPRTRS TR 28 EPPRE R oG W om ¢ ne
foregoi ng INste priei-feddiseiRtit@ensdi st the&ibdel Aerdthsthapaviee 1l %ﬂﬁﬁbs

al kenynyl groups 10 are hal ogen, ' R R CONHR'

OR, =0 OCOR', OCONHR ,
CONR R10 &g hrlegert BHRORO, R R n @aENER’,tAe ONREY o G tNHE p&MER 3B y

sel ected from hydr substituted,or.unsybstituted G -Cl12 al kvl
Soberi tut edith PRFTRE LRSIy IS HOSHAMCR Brefebsnll itted ut e
C2-Cl2  al lyowl h¥/éf’<§lgcﬁrub§ﬁbéﬂit@ﬂéd06r unssiiss ti tute@dCaryl,. alRYeNsBEEtRIRS er red

15 substituents tfor these al kenynyl groups are hal ogen, , =0 _ OCONHR ,
OCONR R, QONHRsubsttmtd Cakde prlsear! esubstitiiedeon whsubstituted Cz-Ciz

alkynyl, and substituted or unsubstituted aryl. Even more preferred
15 substituents for these alkenynyl groups are halogen, OR’, =0,
OCONHR’, OCONR’R’, CONHR’, CONR'R’, and protected OH wherein the
protecting group for the OH is preferably selected from trimethylsilyl,
triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
20 butyldimethylsilyl, tbutyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(tbutyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
25 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;-Ce alkyl, and substituted or unsubstituted
aryl. Cl, OH, =O, OCONH,, OCONHPhenyl, and protected OH wherein
the protecting group for the OH is preferably selected from
30 trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, ¢butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,



protecting group for the OHis preferably selected fromtrimethylsilyl,
triethylsilyl, triisopropylsilyl, dinmethylisopropylsilyl,

di et hyl i swpropydssisliyl , di net hyl hexyl silyl, 2-norbornyl dipcEtargécsiobsosy t 20
butyl di met hyl silyl, t-butyldi phenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylnethylsilyl, dis_t-butylnmethylsilyl,

bi s(t-butyl)-1- pyrenyl net hoxysilyl, tr?@ (trimethylsilyl) silyl, (2 -
hydroxystyryl) dimethylsilyl, (2 -hydroxystyryl% di i sopropylsilyl, t-

but yI met hoxtyiphemylsiiyly | diphepiloeiaylsHzhy diitt g tylmethyglsgiyi, éﬂ%ﬂ%ﬁﬁ’ﬁp% 25
3-[2-(triphenyl pet hgx t.hoxy] disil oxanes l-vl. . an l.yerous silyl, &and
wherein ea r%?gﬁﬂgﬁﬁ¥%§ngps is nore %P%?EP%%P§%§éﬂ&%§§u from hyd# gen,
unsubst i t utgirek )ithetlanidilgbst i {28/ rokyY alisbptesylsaylyl . O OH,
=0, OCCNHZJ,Qgﬂi §§g23|, an pr%tecteg éﬁﬁbheyepﬁynthe g#gﬁgc??%g group for

the OHis &@V?ﬂfﬂﬂ?@@t&f@ﬁy]ﬁ r @rhlso?if/dipmrn_ghsiéyhh, ly!l )1 ,t3r,~i°>é?'|ﬁ’}a!if|§¢1r1’}@lpyl'
t t vl
ai et nytchexy i TR S REBRA R g 1-7L S RS 1 b are

t-butyl di phBewhsst prefetrddenBytishdnts, foirrthele wkaﬁ%ﬁ*ygmd& 2009/ 080761
PCT/ EP2008/ 068049 26 tri phenyl silyl, diphenylnmethylsilyl, di-
t-butylmethylsilyl, bis(t-butyl)-1- pyrenyl methoxysilyl, tris

(trimethylsilyl), sil 2 - hydr, st ). di ne | sily .
Chyaroxyatyryl ) PaTHEBimb sy R R Y Rk O APHLDGHRey wherein

t - but oxydi phenyksiecyéd florh, Bydrégdn ariPRUGRYItubed or unsubstituted Ci1-Ciz
3-[2-(triphenyl net hoxy) et hoxy] di si | oxane-1 - and fluorous silyl, are the

I,
nost priéf erdlsyl- s fsgticulerly s dreferrpés Ral i@enéﬁ?to@muagd Peidbstdtitgdl yor
preferred RL6 i,S r n _.1.and, OCORa, wherein .Ra.s,selected.from
hvar ogen: andrelB TG e Ak B0 Sre et BiStieg T i URely eREbAY Ty
preferred Rah{s Y2g esoprdghys Wed idutledirdludngs heti-but@ld IGldfsedl ko and
even nore preferred is hydrogen, nmethyl, ethyl, propyl, isopropyl and
butyl, i nclandl methexy-argttile. mapt psgenrecdOR 16 ghaURBt hoxy are the nost
preferred RL6 groups.

15 Particularly preferred Ri7 and Ris are hydrogen and substituted
or unsubstituted C;-Ci2 alkyl. More preferred Ri7 and Ris are hydrogen
and substituted or unsubstituted C;-Cs alkyl, and even more preferred

are hydrogen.

20 On the other hand, in compounds wherein A is
Rig
R17 H/
|
| O
Rig
OR1g

Particularly preferred Ro is hydrogen, substituted or

25 wunsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Co-Ci2
alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or
unsubstituted Cs4-Ci2 alkenynyl, and more preferably is hydrogen,



15 Particularly preferred R17 and R18 are hydrogen and substituted or
unsubstituted Cl-Cl2 al kyl. Mre preferred R17 and R18 are hydrogen and
substi t utwo 2009/080Bubst i t ut ed Cl- C6 al kyl, and even nor e POT&PROIOBAARI4Ar €
hydrogen. 20 On the other hand, in conpounds wherein Ais R18 ::xrc OR19
Particularly preferred RO is hydrogen, ézbstituted or 25 unsubstituted
Cl-Cl12 al kyl, substituted or unsubstituted C2-Cl2 al kenyl, substituted or
unsubstituted C2-Cl12 al kynyl, and substituted or unsubstituted C4-Cl2

al kenynyl , sahstitbied pr ef er Bbsybiséithieft oger,C0 2dbonplgo7ewbstituted or

PCT/ EP2008/ Orgssq.%sgtiul?t ds&%‘ﬁ%lé?@ﬂé;ﬁfg@%% ttithg%cgdosr%'gglt%gﬁg@?%? |C4—C12

subst it ut ed"or > unsubSt 1 ynyﬁ )

unsubsti t utgkefn @l 2 Tiad keryfatked Thaitutefiged edalkybst stivsgeleldkyhlkenyl,
substituted al kenyl, substituted al kynél and substituted al kenynyl may
present notsubsitifugere abkyuyl ang sprbstidriscd ablsenyylamey. prgseat podfatly exneaal kyl

gr oups e.those having fr 6 to.abqut 10 _carbo . and even nore
et orat y Bt B0 P ¥AG% SRR Pl R bes BrERERRT kN Bro S B4 alRoey
preferred ddirhg fEsrAUPIo Bouthe0 ABbnhadens;,"BhE dvedfl fiorehrafdkeamyy 79roups
are those having from®6 to about 10 carbon atons; and even nore preferably

7, 8 10 or oy 2 gebbenatonss. Ideptdi oetydiamty norse tege 1ths:- Aiastyreferred alkyl
octa-1, 4-di enyl cta-1,3-dienyl, nona-1. J-dienyl ona-1, 6-dienyl
nona- 1, 5. drangr; CRofbie phchR PRAR.DrebrfiE MrenvloBfatns “u¥ il
hept a- 1, 4- dieMiL froePttd-adbcirtdl @ rbaheatiotes;Wed aviedf fiore hrafdkamyy 7?r83up8-
On the other hand, nore preferred alkynyl groups are those having from6

to abodO 1%r18 carbon atwns: Qel@-dvediemyle eeter &rSadignyl; &terl g-dwmbion
at ome. ynyoffo'c a8l aieQGt - Ol 1 A&ty MlonLat e 4i¥iYl, 88hasi ¥ Mlenyi,
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. On the other
hand, more preferred alkynyl groups are those having from 6 to about

15 10 carbon atoms; and even more preferably 7, 8 or 9 carbon atoms.
Oct-7-ynyl, oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl,
oct-1-ynyl, non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl,
non-3-ynyl, non-2-ynyl, non-1-ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-
ynyl, hept-3-ynyl, hept-2-ynyl, and hept-1-ynyl are the most preferred

20 alkynyl groups. On the other hand, more preferred alkenynyl groups are
those having from 6 to about 10 carbon atoms; and even more
preferably 7, 8 or 9 carbon atoms. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-
1-en-5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-
en-7-ynyl, non-1-en-6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-

25 en-3-ynyl, hept-1-en-6-ynyl, hept-1-en-5-ynyl, hept-1-en-4-ynyl, and
hept-1-en-3-ynyl, are the most preferred alkenynyl groups. Preferred
substituents for said alkyl, alkenyl, alkynyl and alkenynyl groups are
OR’, =0, SR’, SOR’, SO2R’, NO2, NHR’, NR’R’, =N-R’, NHCOR’, N(COR’),,
NHSOoR’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,

30 OCONHR’, OCONR'R’, CONHR’, CONR'R’, protected OH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or



oct- | -ynyl, non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl,
non- 3-ynyl, non-2-ynyl, non-Il-ynyl, hept-6-ynyl, hept-5-ynyl, hept-4- ynyl,
hept - 3- yrwD,2009980762- ynyl , and hept- | -ynyl are the nosPCpEPR@S0659420

al kynyl groups. On the other hand, nore preferred al kenynyl groups are

t hose having from®6 to about 10 carbon 3% and even nore preferably 7,
8 or 9 carbon atons Cct - -en-7- ynyI ct- -en-6-ynyl, oct-
1-en-5-ynyl, oct- -en-4-ynyl, oct- -en- 3- ynyI non- | -en-8-ynyl,

non- 1- en- ﬂWSUMﬁd |aryén361<%/n§rlbsﬁarqtedr ofeiuBsYhAsiitutesh- hetergeyaiony| |
non-1 25 e n y
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groups. Pr %frﬁﬁpedonﬁ@bﬁl@ boe ofg@ﬁ S@B—Id PM)EYNHQQHKHDXIN &lafyged, @n:cH
al kenynyl groups are , N2, NHR , NR R —N-R
NHCOR |, N( & ﬁw Q@@H&mubwu@@ém mrszuhstltlmd RatGpealkytorubs titored

OCOR rotect ed ted or
unsubst i:gt)ut eduElsuasgE F%%Q g&f)satl_BFny %%F‘%‘%S‘SPI tlﬁ?gﬁ%t gl td&l §e2r1yl ,

substi t ut eiRynyNSs Whisddtituited @G Cﬂ;%s@dﬁé!ﬂmlted Stbbztl tahed QibWMR A9/ HB0761
PCT/ EP2008/ 068049 28 unsubstituted aryl, and substituted or unsubstituted

het er ocycl |Lmsqj¢siup1tedhlee@rﬂ03éfdmw gspuphaVierg rsmﬁs grguipﬁdeper’rbemse}ves

sel ect ed fro repp § nsrstl of _hydragen H2 SH
nal ogen. oouiPseitsd e SRR ElGTE, Rlaee,fiRen siprt ohsaitReeiit 4ty
substi t ut eMér@rprefe%aé@tsdbgtﬁ@eﬁZs Gb2 aldkemphe siebgidried edk&iylingibali t ut ed
C2-Cl12 al kynyl ksubstltut ed or unsubstituted aryl and substituted or

aetﬁ ha

unsubstlG ut keryeyd | iggogpeuprewtalegenc hOF oup@, af Lo Rems@lGﬁéNHR’
substitute b be chose he fore ai.n t.o More
preferred gﬁ%@?\ﬁ% ue?né?ll\hgﬁ Cfi@@%g rﬁ‘ﬁe]r%rog‘% 831“&6\3‘9 cre I?%ylo 1 ealrard

al kenynyl gireups ai$ gﬁ‘k&@é}@ﬂbly ORselected OFdtn, n, SUB¥RtRted CQHR ,
CONR R, and protected OH, wherein each of the grou%s is preferably
sel ected frumusiitoged, Sukbeitalkel gyubstituted or unsubstituted Ca-Ciz

alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or
15 unsubstituted aryl. Even more preferred substituents for these alkyl,
alkenyl, alkynyl and alkenynyl groups are halogen, OR’, =O, OCONHR’,
OCONR’R’, CONHR’, CONR’R’, and protected OH wherein the protecting
group for the OH is preferably selected from trimethylsilyl, triethylsilyl,
triisopropylsilyl, dimethylisopropylsilyl, diethylisopropylsilyl,
20 dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢-butyldimethylsilyl, ¢t
butyldiphenylsilyl, tribenzylsilyl, tri- p-xylylsilyl, triphenylsilyl,

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

25 Dbutylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, and
wherein each of the R’ groups is more preferably selected from
hydrogen, unsubstituted C;-Ce alkyl, and substituted or unsubstituted
aryl, Cl, OH, =O, OCONH,, OCONHPhenyl, and protected OH wherein

30 the protecting group for the OH is preferably selected from
trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢



unsubstituted G -Cl12 al kyl, substituted or unsubstituted C2-Cl2 al kenyl,
substituted or unsubstituted C2-Cl2 al kynyl, and substituted or 15
unsubst i twoedosnsyiélt Even nore preferred substituents foPCrips@sabioyd

al kenyl, al kynyl and al kenynyl groups are hal ogen, OR, =0, OCONHR ,
OCONR R, CONHR, CONR R, and protecte? OH wherein the protecting group
for the OHis preferably selected from ?i methyl silyl, triethylsilyl,

trii Isilyl, dinethyli Isilyl, diethyli Isilyl, 20
di met hyl hexgsidipiethalsibibor i widreteybisilyl | ttibpueyiedy ot iy skyyisisd,
but yl di phenyl si | yh it | si |yl i -ns %yl vl silyl i phenyhsi.lyl

o ey Pre ey, RERRE B lhshoLs RoTOub ety BROMRH -
pyr enyl met sl inbthdyissly(,t ri met hyl si tﬁié()trisrhét%:y;lsli(ﬁ}[sﬂggydr oxystyryk2-

dimethylsilyl, (2 -hydr pxystyryli/ di i sopropylsilyl, t )
but yl net hoxystreryseiry)dimethylsidl di phédyyiiopystyrylidisepranylailgopr opyH -

3-[2-(trd phe nmet-hoxy).et haxyldi sil axane- 1- yl d £lpugreus, si.lyl., and

wher oi n eadiUyPEHISRREATRN L FrRe R e P e bt BBl oipatTgen,
unsubsti t utzeb- nlﬁée@ylbyétho&mbtﬁ@hﬂdigﬂ@mh@n-ynsulaﬁit ifledRfhs agill, &e OH,
=0, OCONH2, Phenyl , and protected OH wherein 30 the protecting group
for the OHths Wepmfﬁyreﬁesugﬁél@ucntﬁnfw rthese hylkall plkenyl; exllkyngl lagid
triisopropylsilyl.. dinethylisopropylsilyl, diethylisopropylsilyl,

di met hyl hoXURSEYIY! EURS D or nyl di net hyl iyl . t WD 2000/ 080761

PCT/ EP2008/ 068049 29 butyl di nethylsilyl, t-butyldi phenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylnmethylsilyl, di-
t - but yIliget hyl si Rartichiay prefersad) Rie ipjwenggemt Qdkyand yPCGRy, svherein Ra
(trimethylsjlyl idyl . (2 .-, hydroxystyryl).. dinethylsilyl,..

Chyar oxyat 98 yRStea Shomh e oEhE Skt ki cci

t - but oxydi pheyly | Pdryiculdsly, pr3fdrebd AIBOPIOPMYdrogen and substituted or
3-[2-(triphenyl met hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl, are the

nost pr ef erresiRsibarted fents aflsyl; einskeven kyore praferred, isahxdrogenamaethyl,
al kenyny! %Eﬁ% ,Spropyl, isopropyl and butyl, including tert-butyl. Hydrogen, OH

15 and methoxy are the most preferred Rie groups.

Particularly preferred Ri7 and Ris are hydrogen and substituted or
unsubstituted Ci-Ci2 alkyl and particularly preferred Ri9 is hydrogen,
substituted or unsubstituted C;-C;z alkyl and COR,, wherein R, is a

20 substituted or unsubstituted C;-Ci2 alkyl. More preferred Ri7 and Ris
are hydrogen and substituted or unsubstituted C;-Cs alkyl and more
preferred Rj9 are hydrogen, substituted or unsubstituted C;-Cs alkyl
and COR,, wherein R, is a substituted or unsubstituted C;-Ce alkyl.
Particularly preferred R. is methyl, ethyl, propyl, isopropyl and butyl,

25 including tert-butyl. Even more preferred Ri7, Ris and Ri9 are hydrogen.

Particularly preferred is the presence of one or more additional

bonds in the places indicated with a dotted line. More preferred is the

30 presence of one additional bond between the C atoms to which R: and
Ry are attached, and the presence of one or two additional bonds

between the C atoms to which Rz and R4 are attached. In addition, the



10 Particular preferred R16 is hydrogen, OR , and OCORa, wherein Ra 1is

sel ected from hydrogen and substituted or unsubstituted Cl1-Cl2 al kyl.

Parti cul awbyogpresdmired Ra i s hydrogen and substituted oPCTEPIMSHESOHUL ed
Cl-C6 al kyl; and even nore preferred is hydrogen, nethyl, ethyl, propyl,

i sopropyl and butyl, including tert-butgb. Hydrogen, OH 15 and net hoxy are
the nost preferred RL6 groups. Particularly preferred RL7 and R18 are
hydrogen and substituted or wunsubstituted Cl1-Cl2 al kyl and particularly
preferred Rtgrdoshgiristiyenl cashniauklgt bendmaysxast pe dééd)fd@ CTheasirgle and
CORa, wher g] [ A st 4 fut u I; ed Cl-C I re
preferred %%%“Eﬁ%aﬁfgnﬁgP%&%y%ﬁQa%ﬁgﬁﬁéﬁ%ﬁﬁggﬁﬁﬁbg%“%?c ﬁ%éﬁgﬁég%F%e 1- C6
al kyl and naventipheferred R g are hydrogen, substituted or unsubstituted
Cl-C6 al kyl and CORa, wherein Ra is a substituted or unsubstituted Cl-C6
al kyl. Particularly preferred Ra is nethyl, ethyl, propyl, isopropyl and
but yl , i ncludi;ng. tert.-hutyl. Even re preferred R17 8 an i g_are
nydrogen  Part gt PRSER L e B EOpRLE LR %6 dhbr ANt A ona
bonds in thaoBtasles hadirgaigedeyll forandRi UAd ok i plariMateuptallpr a@stptabldie 30
presence of one additional bond between the C atons to which RL and R2 are
attached, aadts; feuprasencerastrugaeorosteropisaatirsithestobonds between the C
atonms to which R3 and R4 are attached. In addition, the WO 2009/ 080761

PCT/ EP2008/ 068049 30 stereochem stry of each doubl e bond may exi st as (E)
or (Z2). The single isoners and m xtures of the isonersOfall within the
scope of the present invention. 5 Mire Partigularly, pfleferred conpounds
of general fornmula | are ¢ s Erhagogeqer V(¢ a |lA or
pharmaceutical ly accept abl sallt s, qautoqpfs, r odr Jgs ofest er eoi somer s
thereof 0 2

Rs

O (IA)
10
wherein Y is selected from —CHRay-, -CHRay-CHRpy-, -CRay=CRypy-, -C=C-,
—CHRay-CHRpy-CHRey-, -CHRay-CRpy=CRcy-, and —CHRgyy-C=C-;

each Ray, Rpny, and R¢y is independently selected from hydrogen,
15 substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted
C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl;

Rs is selected from hydrogen, substituted or unsubstituted Ci-Ci2 alkyl,
substituted or unsubstituted C»>-Ci2 alkenyl, and substituted or

20 unsubstituted C2-Ci2 alkynyl,

Rs is selected from NRsRg, and ORjo;

W is selected from O and NRy;

25
R7 is selected from hydrogen, COR., COOR., substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio



Y~~~ ~4 W3~ R OR5 RI6 VO (IA) 10 wherein Y is selected from -CHRay-,
- CHRay- CHRby-, -CRay=CRby-, -C=C-, -CHRay-CHRby-CHRcy-, -CHRay-CRby=CRcy-,
and - CHRawoQew/080mach Ray, Rby, and Rcy is independent| yCTaiPeaiBaasofiy om
hydrogen, 15 substituted or unsubstituted Cl-Cl2 al kyl, substituted or
unsubstituted C2-Cl12 al kenyl, and subséht uted or unsubstituted C2-Cl2

al kynyl; R5 is selected from hydrogen, bstituted or unsubstituted Cl-Cl2
al kyl, substituted or unsubstituted C2-Cl2 al kenyl, and substituted or 20
unsubst i t uttdkeryl, e suppiiptedRerignsebstdtEgds Cork INRBRINYANer BR121d Ry i s

selected fr, . X 7] t I ydr oge ,

substi t ut e&8g%t%egﬁﬂ%{§{}ﬁ é?é%%?f@%g\ﬁ@s?{ gglbrgs'?:l gfﬂrgd{bow uns u%ls%%% ed
C2- C12 WO 200/H04%ly Rz BRAIDSAIQH884% uddubklientdd hafidosytisd steligd or
unsubstituted C2-Cl2 al kynyl, or R7 and R5 together with the correspondi ng

N atomand C atomto which they are attached may forma substituted or

unsubstit ut ed, het erocycki c_group,. .5 each R3 an are independe

sel ected 1Bt dgeh. Receet WlssntEhCReRitel 0P8 LIOEPENE &0k a2
al kyl, subgtOOR.edsabstitieddssd tuhedb&RtEEY atk@ny! aligpbstiibtiedted or
unsubstituted C2-Cl2 al kynyl, and substituted or unsubstituted C4-Cl2

al kenynyl , uiisubstifaitedr SxerSo t ldgenihe rPUPstiutetiRey - OpibstitRéed 6i2-Crz
Srray CROourREyT 408 J0it8! §r Un SRRl R S hblchsR5H 56 Fh

proviso that when Y is -CHRay-CHRpy-CHRey- or -CHRay-CRpy=CRcy- and

10 a single or a double bond exists between Cz and C4, then Rg is

substituted or unsubstituted C4-Ci2 alkenynyl,

Rio is selected from hydrogen, substituted or unsubstituted Ci-Ci2
alkyl, substituted or unsubstituted C2-Ci2 alkenyl, and substituted or
15 unsubstituted C»-Ci2 alkynyl;

Ri6 is selected from hydrogen, ORa, OCOR4:, OCOOR4, NRaRp, NRaCORp,
and NRa.C(=NRa)NRaRp, substituted or unsubstituted Ci-Cio alkyl,
substituted or unsubstituted C»>-Ci2 alkenyl, and substituted or

20 unsubstituted Co-Ci2 alkynyl; and

each Ra and Ry are independently selected from hydrogen, substituted
or unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C»-Ci2
alkenyl, substituted or unsubstituted C,-C;2 alkynyl, substituted or
25 unsubstituted aryl and substituted or unsubstituted heterocyclic group;

and
each dotted line represents an optional additional bond.
30 In compounds of general formula IA, particularly preferred Y is —

CHRay‘, _CRay=CRby—, al’ld _CHRay—CRby=CRcy—, Whereil’l Ray, Rby, al’ld Rcy

are as defined before.



substituted or unsubstituted C4-Cl2 al kenynyl; R o is selected from

hydr ogen, substituted or unsubstituted Cl1-Cl2 al kyl, substituted or
unsubst i twDedos@Be612 al kenyl, and substituted or 15 un®chbgrrecsoesd4C2- C12
al kynyl; R16 is selected from hydrogen, ORa, OCORa, OCOCRa, NRaRb, NRaCORb,
and NRaC(=NRa) NRaRb, substituted or unsg?stituted Cl-C12 al kyl,

substituted or unsubstituted C2-Cl2 al keflyl, and substituted or 20
unsubstituted C2-Cl2 al kynyl; and each Ra and Rb are independently sel ected
from hydrogen, substituted or unsubstituted Cl-Cl2 al kyl, substituted or

unsubsti tut ed 5. Cl. enyl sty tutsd or suybst it ut -C12 al kynyl,
substituted or%@gﬂ}élslllj%ﬁ}i %Fgeﬁ%&f)y}ﬂaé’ndﬁ%bsaﬁ@u%bé’ﬂ %}Féjuﬁg]g%%? utaeé¥

het er ocycl ism@tuped cdndneabBbtidetdded 1 neansnr 8ot preibriedt RQ)ak,,addid i onal
bond. 30 In conpounds of general fornula |A particularly preferred Y is -
CHRay-, - Chay=GRoyydragen - aptagubrbidierde pr, unhebestituted Crby, abgd, Ry are
as_defined before, V0 $009),080764. PCT/ ERZ00R 008049, 32 Partiepl sl

preferred Isay, ﬁ?y, RIGE° I58§/1 are’ yodg-roge% 2h & {ored 3}1% L0PsPit ut ed

bsSt |

Cl- C12 al kyubsvitugedr ®frerueshiaytutBay ettgtl Reystarifelly BrogeAsandtituted
substituted or unsubstituted Cl-C6 al kyl, and 5 even nore preferred is

hydr ogen, $ubsvlt sudstisptethsabsensubstitwiadhyisoprepist #ndt substituted or

unsubsti tuted et hvl, bstitut ed .or unsubstit uted [ .. substituted or
unsubst 1 ¢ ut g Reglvsedi Db i fiofhe B nab B SLRI U uai ng
substi t ut edulystit0sedd o itk Bk tiRitbd BH6Bhityl, andssubstiadedrortinslbktititerd

i sobutyl, and substituted or unsubstituted 10 sec-butyl. Preferred

subst i tigentsscdruisdi Brefesiass substiorents=cf ssid gragrs are RBR -ONBR, NAR,
MR =N R MO, NOOR ) phSCRR 0, MROHE ) NcBry v
NR’C(=NR’)NR'R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’,
OCONR’R’, CONHR’, CONR’R’, protected OH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio

15 alkenyl, substituted or unsubstituted C2-Cio alkynyl, 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, NOo, NH>, SH, CN, halogen, COH,
COalkyl, COOH, substituted or unsubstituted Ci:-Ci2 alkyl, substituted

20 or unsubstituted C»-Ci2 alkenyl, substituted 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.
Even more preferred substituents of the above mentioned groups are

25 OH, SCHs, SH, NH,, NHC(=NH)NH;, CONH,, COOH, phenyl, p-, m- or o-
hydroxyphenyl, indolyl, including 1-, 2-, and 3-indolyl, and imidazolyl,
including 4- and S5-imidazolyl. Hydrogen and methyl are the most
preferred Ray, Ruy, and Rey groups. Specifically, when Y is -CHR4y- then
particularly preferred Ray is methyl, when Y is —CRay=CRpy- then

30 particularly preferred Ray is hydrogen and particularly preferred Rupy is
methyl, and when Y is —CHRay-CRpy=CR¢y- then particularly preferred



OCONR R, CONHR, CONR R, protected OH, substituted or wunsubstituted
Cl-Cl12 al kyl, substituted or unsubstituted C2-Cl2 15 al kenyl, substituted
or unsubswpt20e8062- C12 al kynyl, substituted or unsubsPCcTPeasass9 and
substituted or unsubstituted heterocyclic group, wherein each of the R
groups is independently selected fromctogg group consi sting of hydrogen,
OH, NO2, NH2, SH, CN, hal ogen, COH, kyl, COOH, substituted or
unsubstituted C1-Cl2 al kyl, substituted 20 or unsubstituted C2-Cl2 al kenyl,
subst i t ut edeerisuhgdpegen Wreinathytl particlary Prefoged iRt isd hyidrogeab i ut ed

aryl, and iﬁ%@i&;ﬁ#ﬁi%r@ferﬁ@?%ig?éeiﬁﬁé{%&?. het er ocyclic group. Were such

groups are ensel v su € substituents may be chosen fromthe
foregoing list. Even nore preferred substituents of the above nentioned
groups are 25 O4, SCH3, SH, NH2, NHC(=NH) NH2, CONH2, COCH, phenyl, p-, m
or o- hydroxyph&eyticuiaidw| ywrefemedudingia- hyzlrogand andndoiystituged or

i m dazoly!l i.ncl.udin 5 d 53im dazol yl . dr ogeg and t.hyl are the
nost pr§e/f _’éurr}se ﬁa@te%b;‘)c,l_ga ﬁy?mgr% rSeY ISR 1|ﬂrtefglca#_iisy,l S \Aﬁgzﬁlréég?% -aﬁd;ay-
then partistiithye®rf emisetbdtantéd OryhlkydhendYelén - Eday Fidyrredhan 30
particularly preferred Ray is hydrogen and particularly preferred Roy is

met hyl , andwishiegey, | substitajeCRB=CReypUhshidttedr tnethvds | ywyhditerteed D

oreferrod. REP T HTAragens O AP i My e ERuR Py sBRGHHGHEE"
Particul arlot RirefigstRGtED isvphygyogen antbstifigtdt ek edngubsbitltsdibsttyiut ed
Cl-Cl12 alkyl. Mre preferred R5 is hydrogen and substituted or

unsubstliG utilealudings saibstitutedd asvennigpetiprieder fasg-atyLhysibgfétited or
ubst 1 ¢ ut e B IEHER IS TraRY suBbThled &) Hru bR ba™
i sopropyl  @efaubstdundericits US 8hsd idrdtipd Brd YOR’, 190i 'SRUASOR’ s esiR’} ut ed
or unsubstituted tert-butyl, substituted or
NOz, NHR’, NR'R’, =N-R’, NHCOR’, N(COR’)2, NHSOzR’, NR’C(=NR’)NR'R’,
CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR'R’, CONHR’,
15 CONRR’, protected OH, substituted or unsubstituted Ci-Cio alkyl,
substituted or unsubstituted Co-Ci2 alkenyl, substituted or
unsubstituted C»-Ci2 alkynyl, 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,
20 OH, NO2, NH2, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
group. Where such groups are themselves substituted, the substituents
25 may be chosen from the foregoing list. Even more preferred substituents
of the above mentioned groups are OH, SCH3, SH, NH2, NHC(=NH)NHo,
CONHjy, COOH, phenyl, p-, m- or o-hydroxyphenyl, indolyl, including 1-,
2-, and 3-indolyl, and imidazolyl, including 4- and S-imidazolyl.
Hydrogen, methyl, isopropyl, tert-butyl and benzyl are the most
30 preferred Rs groups, and even most preferred methyl, isopropyl, and

tert-butyl.



unsubstituted i sobutyl and substituted or unsubstituted sec-butyl.
Preferred substituents of said groups are OR, =0 SR, SOR, SO2R, N2,
NHR , NR WO0,20898%'61 NHCOR , N(COR )2, NHSO2R , NR C(=NRPLNHEPRI08/0650M)

hal ogen, COR, COOR, OCOR, OCONHR, OCCONR R, CONHR , 15 CONR R,
protected OH substituted or unsubstitu gd Cl-Cl12 al kyl, substituted or
unsubstituted C2-Cl2 al kenyl, substitut or unsubstituted C2-Cl12 al kynyl,
substituted or unsubstituted aryl, and substituted or unsubstituted

het erocycl i ¢ gr dasticifreipacteaced dY is ARRwhegeisuBs is &sjdrfapmchefarey
selected fromthe group consisting of hydrogen, 20 OH NO2, NH2, SH, CN,
hal ogen, COH, CQal kyl, COOH, substituted or unsubstituted Cl-Cl2 al kyl,
substituted or wPastibsldilyt peefEZedlR, @ KRRYRy, stthsleit URedand Rpsuhstdd ut ed
C2-C12 al kynyl, substituted or unsubstituted aryl, and substituted or
unsubst i t utdediriesk befoegcl i c  group. WWere such groups are thensel ves
substit%ted, the substituents 25 nay be chosen fromthe foregoing |ist.
Even nore preferred substituents of the above nentioned groups are OH,

SCH3, SH, NH2, MdetiehddihrefdsbliRR; 60EHRs Rieydrdgen ShdO§ubstituted or
o- hydroxyphenyl, indolyl, including 1-, 2-, and 3-1ndolyl, and im dazolyl,
i ncl udi ng ansHeptELtad daréliy lalkylyeey prcfereachR7, and dir apy hydregen lsady| and

benzyl are the t .30 preferr.ed raups,..@and even nost preferred nethyl,
sop opy! . wieTRE 2 RoRUBGF it et Al bS5 Bessay ey el et
Parti cul ar Inydrogéar radttWii sethNgl, whepel, nisBprosyRarideft | bedleieng tert-
Particul ar Il?/y prgferred % IS RS\gg,pgmerelz)n %% and mutgge as defined
bef ore.105 martyl.ddydrogerpisethes mastRrefgrde®3 are hydrogen and substituted or
unsubstituted Cl1-Cl12 al kyl. More preferred R7 and R8 are hydrogen and
substituted or unsubstituted Cl1-C6 al kyl; and even nore preferred are

In another embodiment, it is particularly preferred that R7 and Rs
together with the corresponding N atom and C atom to which they are
attached form a substituted or unsubstituted heterocyclic group. In this

15 regard, preferred heterocyclic group is a heteroalicyclic group
containing one, two or three heteroatoms selected from N, O or S atoms,
most preferably one N atom, and having from 5 to about 10 ring atoms,
most preferably 5, 6 or 7 ring atoms. A pyrrolidine group is the most
preferred.

20

When Y is a) -CHRay-, -CHRay-CHRpy-, -CRay=CRypy-, -C=C-, or —
CHRay-C=C-; or b) -CHRay-CHRpy-CHRcy- or —CHRay-CRpy=CR¢y- and a
triple bond exists between Cs and Ca, then particularly preferred Ro is
hydrogen, substituted or unsubstituted C;-C;2 alkyl, substituted or

25 unsubstituted C,-Ci2 alkenyl, substituted or unsubstituted Co-Ci2
alkynyl, and substituted or unsubstituted Cs4-Ci2 alkenynyl. More
preferably is hydrogen, substituted or unsubstituted C,-Ci2 alkenyl,
substituted or unsubstituted C»-C;o alkynyl, and substituted or
unsubstituted Cs4-Ci2 alkenynyl. The preferred substituted alkyl,

30 substituted alkenyl, substituted alkynyl and substituted alkenynyl 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



hydr ogen, nethyl, ethyl, propyl, isopropyl and butyl, including tert- 10
butyl. Hydrogen is the nost preferred. In another enbodinent, it is

parti cul awbypopresdmired that R7 and R5 together wth t heCTmre@spesvds ng N
atomand C atomto which they are attached forma substituted or

unsubstituted heterocyclic group. In th$§ 15 regard, preferred heterocyclic
group is a heteroalicyclic group contarning one, two or three heteroatons
selected fromN, O or S atons, nost preferably one N atom and havinP from
5 to about eyenrmegeapisierablipét Speieferanryn stogrsor Heptyln@carloand mony

Pyrrol 1l 08" @iPalis: RAIMEh ARV FLERGSS, OROMNEMY hing) mAERKererred

- CHRay - CHReyk &Ry ro gfs atERays ERWARRIYomasdodabduit RDecHBsith axomiss bt ween
C3 and C4, then particularly preferred RO is hydrogen, substituted or
unsubst i t ut¥gngnoct Prafarpbly Julsser fueatbast apgmgn§uiet 1 utirnyt2octr labkenyl |

substitw ed,.or _unsubsty t,uted -Cl2 nvl;, and s ti.tut.ed _or

ansubst 1t atierdh S RSB RRst 2 o ARSI Rt Ot e
or unsubst idigheld &dn&l? sablikeniy! nosabstidiehet @londnsibsliétyt €Heplx-T12-

al kynyl, and substituted or ‘unsubstituted C4-Cl2 al kenynyl. The preferred
subst i t ut edlienxly hepsa- kdbdienyly bepta-Rendienglupea the meeptapiejeryedaigenyl

substi tut ed_al ken .. ma sent not_ on e but t [._nore
Subeti t i o BUBSTXI YRl GG, ARcORtdrefitS BV eiu iR dte those
about 10 cahengFH&HE6 takbMR POQRJrB8A 7HbnPS;TAER2L 8/ £68e4Fefcda by &M g1or e

preferably 7, 8 or 9 carbon atons. Heptyl, octyl and nonyl are the nost

pref er rléd” &Y Icagbonpatonty Okt 7ovnEk dedrferynybr eclhpererly egt-dayrEhydctgdoups

are those hayij bout , 10 cg{bon at onrs; _an even oy e reéerably
N -ynyl, non-o-

ng from§ to
7.8 or 9 cAPBoRCheOHY &t T HRL AU Y gk B 5 Y8V B

octa- 1, 4- diyeRy| , ne6tAyhyB- dhenyd-ynfdnandn-2-¢henylnomangnil,6-hept-6-ynyl,
hept-5-ynyl, hept-4-ynyl, hept-3-ynyl, hept-2-ynyl, and hept-1-ynyl are

the most preferred alkynyl groups. On the other hand, more preferred

15 alkenynyl groups are those having from 6 to about 10 carbon atoms;
and even more preferably 7, 8 or 9 carbon atoms. Oct-1-en-7-ynyl, oct-
1-en-6-ynyl, oct-1-en-5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-
en-8-ynyl, non-1-en-7-ynyl, non-1-en-6-ynyl, non-1-en-5-ynyl, non-1-
en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-en-5-ynyl, hept-1-

20 en-4-ynyl, and hept-1-en-3-ynyl, are the most preferred alkenynyl
groups. Preferred substituents for said alkyl, alkenyl, alkynyl and
alkenynyl groups are OR’, =0, SR’, SOR’, SO2R’, NO2, NHR’, NR'R’, =N-

R’, NHCOR’, N(COR’)2, NHSO2R’, NR’C(=NR’)NR'R’, CN, halogen, COR’,
COOR’, OCOR’, OCONHR’, OCONR'R’, CONHR’, CONR’R’, protected OH,

25 substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
Co-Ci2 alkenyl, substituted or unsubstituted C2-Cio alkynyl, 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,; NH., SH, CN, halogen, COH,

30 COalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted
or unsubstituted C»2-Cio alkenyl, substituted or unsubstituted C»-Ci2

alkynyl, substituted or unsubstituted aryl, and substituted or



di enyl, nona-1, 5-dienyl, nona-1, 4-dienyl, nona-1, 3-dienyl, hepta-1,5-

di enyl, hepta-1,4-dienyl, hepta-1, 3-dienyl are the nost preferred al kenyl
groups. Qmotb@/msbvteser hand, nore preferred al kynyl group®CamP240806849 havi ng
from6 to about 10 carbon atons; and even nore preferably 7, 8 10 or 9
carbon atons. COct-7-ynyl, oct-6-ynyl, ogé-S-ynyl, oct-4-ynyl, oct-3- ynyl,
oct-2-ynyl, oct-Il-ynyl, non-8-ynyl, non=7-ynyl, non-6-ynyl, non-5- ynyl,
non-4-ynyl, non-3-ynyl, non-2-ynyl, non- | -ynyl, hept-6-ynyl

hept - 5- yny lunsighstititodyhetereayCly: wagnp. NWpero-sush gran@shar themsglves e

t he nost prefer I Y, . 0 re 15
al kenynyl éﬁghﬁg%%?% ¥%§§%l é%ﬁﬁ%ﬂlEﬁﬁ#g%FbE§§%%$a%gn%g%ﬁoﬁﬁégéﬁgg?g%hd
even nore Nefenpabietrdd Silsytitdheeasbon @ioaboverimentiortdt allyeryl, «Rynyl
1-en-6-ynyl, oct- | -en-5-ynyl, oct- | -en-4-ynyl, oct- | -en-3- nﬁ!

non- 1- en- @nghyalkesymyl| grewps- gl halegen] O&i- 6=9PnyOCABN- OCCXN R'ynyl ,

non- 1- - 45 e lo)a 5eNs 35 b, hept-.| .-ens<G- | .. hept: | )
-en-5-ynyl Ab%@é{]% Fq’Z(goé\}nHE-’%@}\%ﬁ%ﬁcﬁ rlll(gﬁ)terth?(gr@gz &zn%qr:m% gcbhoef tr}'rloesltq
preferred arkapgnyls gremablyr eddeced syhshi t ugdisgd®r Saibdtalkyd, or

al kenyl, alkynyl and al kenynyl groups are OR, =0 SR, SOR, SQZR , N2,
NHR , NR RunsippstgutefdHEORC 12 N( ) BubgiSoted, MR opsNRsyitRted | Coni2

hal , . ) , : d
ar 95 subd Y sa et RETRSr TRt s Ay O e ago gyl & ¢ ¢
unsubst i t uhgekuKtitted ahkanHvers whstd rbRered sifisdthsichtytfod Eselanaikynyl,

substituted or unsubstituted aryl, and substituted or unsubstitute

het er odyk| iadkenylo gdkynpeasdralkgobingt sroepR argrisaiogens GRdesen@&RNYR’,

el ected fr ) ONSHSids of ;hydr ogen, NCR. He, S CN
bal ogen. Ot ONER RIHREEONRES Sha iSRS of bbb B erdlesl )1
substi t ut e%roﬁF) forstiHes OH 4é @tefedably? seldeedd Ifromubisiniet iy RdyDr trictdiyhsityilf ut ed

C2-Cl2 al kynyl, substituted or unsubstituted aryl, and substituted or WO
2009/ 08076 triopmEpybtiblo68049dirBethydisopsopylsilell het erdieleylisonyopipsiliher e

such grou psdifanre%hgfﬁleer)r(%f%ﬂ/ﬁ,s 2-norbornyldimethylsilyl, ¢-butyldimethylsilyl, ¢t
15 butyldiphenylsilyl, tribenzylsilyl, tri- p-xylylsilyl, triphenylsilyl,

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

butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
20 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;-Ce alkyl, and substituted or unsubstituted
aryl, Cl, OH, =O, OCONH,;, OCONHPhenyl, and protected OH wherein
the protecting group for the OH is preferably selected from
25 trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, ¢butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(tbutyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
30 hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, are



substituted, the substituents may be chosen fromthe foregoing list. More
preferred substituents for the above nentioned al kenyl, al kynyl and

al kenynylwgnrowpsomie hal ogen, OR, =0 OCOR', OCONHR , PCOERRWRSM6§04CONHR |
CONR R, and protected OH, wherein each of the R groups is preferably
sel ected from hydrogen, substituted or nsubstituted G -Cl12 al kyl,
substituted or unsubstituted C2-Cl12 aI%Znyl, substituted or unsubstituted
C2-Cl12 al kynyl, and substituted or wunsubstituted aryl. Even nore preferred
subst i t uentthef Brosthpreferedy substitaerbnmfor thierg nglkyhnalkgmodnyiynyt eass ar e
hal ogen, . , OCONR R, CONHR, CONR R, and protected OH
wher ei n tgeguf)?%)?%@t ng - group for the OHis preferably selected from
trimethylsilyl, triethylsilyl, triisopropylsilyl, dinmethylisopropylsilyl,
di et hyl i sopropyl silyl, dinethylhexylsilyl, 2-norbornyldinethylsilyl,

t- butyl di met hyl ¥hon Yt ia 5-GHRx§HpRen &yl o iGBRaz PR TGRey- and a

tri-p-xdylsilyl, trj nyl si{yl. i_phenyl et hyl si |yl i = .
bt y1 et ipel o & REEPASTI Fists BEIVERY CReil Ghithgi R s gubstivuted
(trimet hyl sirlyhdubstimhted(24-C ﬂyﬂk@mgy.whé phefartrby | Sidstitutéd alkenynyl
- hydroxystyryl) diisopropylsilyl, t- utylnethox%phenyIS|IyI,

t - but oxydi phanyaresent not onlyg aneg bu{c dWsoprt opgile ggbstituents. More preferred

3-[2-(triph | nethoxy) et hoxyl, di sil oxane-1-vyl, and f ous,.sil and
whorel n kU RHL gt HEin e bRl Brdiltiy ERobt B0 T RN HlrapSen,
unsubsti t utell Blefinat&k preferdBlysUbst bt Ot €4kHdn HESMBS Odtut RGh-7aynyl, ok OH,
=0, OCONH2, OCONHPhenyl, and grot ected OH wherein the protecting group for

the OHIG prencpamly, vsteeadsSHidm 2Bt HHemethyng | §¢t-1tan-gtypyksi ngn;1-
triisopropylsilyl,, dimethylisopropylsilyl, . diethylisopropylsiyl
ey neBr i, BT R IRGA R os FoF H PR ARSI by -
t-butyl di phenylphyl horpuiéqmzyhfi,l épt-U rdr o= 3th Y e ptyl -en-Brymyiemdpii 1 y1

di phenyl nethyl silyl, di- t-butylnethylsilyl, bi s(t-butylf)-l-
pyrenyl met leax§symyl , andj heptr]ear Byl yaie sfhey|mogp preferred alkenynyl

st 1 mex hoBHERyREPIgTEd i B PATR R e BRSO, i1
15 SR’, SOR’, SO2R’, NO2, NHR’, NR'R’, =N-R’, NHCOR’, N(COR’)2, NHSO2R’,
NR’C(=NR’)NR'R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’
OCONR’R’, CONHR’, CONR’R’, protected OH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or
20 unsubstituted aryl, and substituted or unsubstituted heterocyclic
group, wherein each of the R’ groups is independently selected from the
group consisting of hydrogen, OH, NOo, NH>, SH, CN, halogen, COH,
COalkyl, COOH, substituted or unsubstituted Ci:-Ci2 alkyl, substituted
or unsubstituted C»-C;o alkenyl, substituted or unsubstituted C»-Ci2
25 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 alkenynyl groups
are halogen, OR’, =O, OCOR", OCONHR’, OCONR'R’, CONHR’, CONR'R’,
30 and protected OH, wherein each of the R’ groups is preferably selected
from hydrogen, substituted or unsubstituted Ci-Cio alkyl, substituted

or unsubstituted C»2-Cio alkenyl, substituted or unsubstituted C»-Ci2



3-[2-(triphenyl net hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl, are WD
2009/ 080761 PCT/ EP2008/ 068049 37 the nost preferred substituents for these
al kyl, alwerrgésjosaiskynyl and al kenynyl groups. Wien Y i ®CT/EP2008/068049

- CHRay- CHRby- CHRcy- or -CHRay-CRby=CRcy- and a 5 single or a double bond
exi sts between C3 and C4, then RO is supstituted or unsubstituted C4-Cl2
al kenynyl . The preferred substituted alkKenynyl may present not only one
but two or nore substituents. More preferred alkenynyl groups are those
havi ng from 16.\7%1 a@@@utSllbsuéaﬂ@dnoat@ﬁﬁubsaﬁdteék/@whoE@epr @rfce*ﬁapr@fevrects or 9

car bon at o f.lenlts tP{é‘é’ ynﬁm;n b gﬁr%ug ng ¢ ﬁ& o errml-’ %Rgny;@yny'

oct - - en

non- I -en@c@mﬁm’ @OONR’REHCB}NIHRP,,CONR’R’ @rﬂd%ﬂbﬁbﬂtedf@H—wher@ih—ﬁqd’nW
hept- | -en-6-ynyl, hept- | -en-5-ynyl, hept- | - en-4-ynyl, and heP -

_en- 3-ynyl prafecting group B)rreﬂ@ﬁ: red i K’éﬂf;ﬁﬁ?bly Qﬁlﬁ@}ﬁ%d fppef érimethylsi yl
substityen or,.sai d alkeny =

NCR, NH%e ttﬂﬁhi‘?lssl H , “S R(%%QS)%%? NHSC2R duﬁﬁﬁ&“%ﬁmﬂﬁl y’ CN,
hal ogen, Cdfeth ro ﬁ@ﬂﬁﬁ, @ﬁ?@tﬂgrlhe @m&@&'ﬂﬁ' 1diNByR 1 1pr@1ect ed
OH, substitute ugsubstltuted 1-Cl12 SUbStI?Uted oy Y

unsubst i t uttatty @n@by lsibenyibuty kb@bﬁﬂﬁd%h’lor tluhgnbféllsﬂy Lt ed I-QZXKiYiZS@lky nyl ,

e et e S SRy R R AR O 2
| ected fn hben t fth iy 1491 NH2, SH,
ﬁgl ggeﬁ C@I& %Oaleg[&%c%fl :ulbg'?l ?u%eg(dg?gﬁnguﬁlgfuét}%ed Cl-C12 al kyl,

subst i tI® edleprMﬁté’mMBdlmgﬂ’est@L Cl12 @Mpxygmt)dtlavptpmﬂsﬂmlsubst itt ut ed
msubst | tuest REr S SRR GRS U o oBlER QST
substituted-[2 L |(ll§*1§kl;léq§§ﬂkﬁét@1@ )eTRpxhRIisTlegeRe f1-pm '[ah@l ffﬁi(ﬁ@)@isn%ﬂbﬂl Stand More
preferred valzj g;ezrgu%gz;lsl fo(%r tfleeRe}bg}/gugs nEsl Orr;l?)?*ealpﬁgpégﬁly gsreolgctsed from
hydrogen, unsubstituted C;-Ce alkyl, and substituted or unsubstituted

15 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, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, ¢butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,

20 triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, are

25 the most preferred substituents for these alkenynyl groups.

Particular preferred Rie is hydrogen, OR. and OCORa., wherein Ra
is selected from hydrogen and substituted or unsubstituted Ci-Ci2
alkyl. Particularly preferred Ra. is hydrogen and substituted or

30 unsubstituted C;-Ce alkyl; and even more preferred is hydrogen, methyl,
ethyl, propyl, isopropyl and butyl, including tert-butyl. Hydrogen, OH

and methoxy are the most preferred Rie groups.



are halogen, OR, =0 OCOR', OCCONHR, CCONR R, CONHR, CONR R, 30 and
protected OH, wherein each of the R groups is preferably selected from
hydr ogen,weubeiisosted or unsubstituted Cl-Cl2 al kyl, sulPSTIEPRI0SH6803Y
unsubstituted C2-Cl2 al kenyl, substituted or unsubstituted C2-Cl2 WO

2009/ 080761 PCT/ EP2008/ 068049 38 alkyngé, and substituted or unsubstituted
aryl. Even nore preferred substituents“for these al kenynyl groups are

hal ogen, OR, =0 OCONHR , OCONR R, CONHR , CONR R, and protected COH
wherein the protecting group for the CHis preferably selected from

i met hyl silyl, g | Sj i | i | i et hyl . ilyl,
i et byl | sopr opyFRr TSR Rhmdid UFTPRRUnSt dioond) OF Wi, AARHGRHAE! Y
but yl di met dredd i the- plakcys dhaghetgtswith a déttbenzyd. sMoxk, prieférredxigl tHesi | 1,

triphenylsilyl, diphenylnmethylsilyl, di- t-butylnmethylsilyl,
bi s(t - but ylpresengs r einyanfet #dsigininal| bond; sbe(tweienetchw%mqu&, sagf or (thelo

hyd 1).di net byl si | 2. hyd t di Wyl f-
e D VA LPLRER & b R DRI b SR8 U4 s
3-[2- (tri phgaybned hExynetdiyibeiasi bend@nsethreth, Ca3ndndl! aor misadditivn, a@nd

wherein each of the R groups is nore preferably selected from hydrogen,
unsubst i t utséeregchemistyypf cagld dubsle benédnay axistupst(E) wreld)18hgrsingled |

OH, =0 OCONH2, Phenyl rotecte .wherein_the ot ecting group
for the oRTramsrepgeh s s the et P R oo i oBRS FEHROR:
triisopropyhséhtibn. di met hylisopropylsilyl, diethylisopropylsilyl,

di met hyl hexyl silyl, 2-norbornyldinethylsilyl, t- butyldinethylsilyl,
t - but yI1§ phenyl silyl, tribenzylsilyl, tri-p-xylylsilyl, 20 triphenylsilyl,

di phenyl net hyl siJ yl., di-t-butylnethylsilyl. bisGt-hutyl)-1-

oyr eny! et hoxy s 1Rt hef e R SE R LR iiafuis oadhdial orpus  pye
di met hyl si lthbse (I?aviﬁ?d%é}ﬂ’&ﬂ Yoy 14i IBs @Rr Rt Bbk¥hitichtly acceptable salts,
but yl met hoxyphenyl si 'yl', t-butoxydi phenylsilyl, 1,1,3,3-tetraisopropyl -
3-[ 2- (t ri phenyomerhori0dEEsxa slieseoigparersithgreofand fluorous silyl, are

) 0]
”~ ” 4
6 Y\I//\r//\n/w% R
| - P 6
| 1 3
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Rie
15 OR19 (IB)

wherein Y is selected from —CHRay-, -CHRay-CHRpy-, -CRay=CRypy-, -C=C-,
_CHRay‘CHRby‘CHRcy‘, _CHRay—CRby=CRcy—, al’ld _CHRay‘CEC‘;

20 each Ray, Ruy, and R¢y is independently selected from hydrogen,
substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl,
Rs is selected from hydrogen, substituted or unsubstituted Ci-Ci2 alkyl,
25 substituted or unsubstituted C»-Ci2 alkenyl, and substituted or

unsubstituted Co-Ci2 alkynyl,;

Rs is selected from NRgRg, and ORjg;



25 the nost preferred substituents for these al kenynyl groups. Particul ar
preferred R16 is hydrogen, OR , and OCORa, wherein Ra is selected from
hydr ogen wodoeuissteit ut ed or unsubstituted Cl-Cl2 al kyl pCPaPRiosobsnd y
preferred Ra is hydrogen and substituted or 30 unsubstituted Cl-C6 al kyl;
and even nore preferred is hydrogen, nmejhyl, ethyl, propyl, isopropyl and
butyl, including tert-butyl. Hydrogen, and net hoxy are the nost
preferred RL6 groups. WO 2009/080761 PCT/ EP2008/ 068049 39 Particularly
preferred is the presence of one or nore additional bonds in the places

i ndi cat ed w,t. i Re .preferred is the presence of one
addi ti onal 6n§%%egc[cﬂ\%\éﬁo%16ashn ""and/ or the 5 presence of one or two

addi ti onal bonds between C3 and C4, and/or the presence of one additional
bond between C5 and C6. In addition, the stereochem stry of each double

bond may eXiwst iss selcted (Zpm THydogghe GQOBaer £Q@RARam xauhsdiusedt her

i somers fal] w.thin.the scope of,the present .invention., 1 not her

part i culsfar Upr}sé%besr %tél&e(gorgb_gﬁas a(%:y gensgl%%ﬁsElW&Fﬁulog Iugtsgbsglgggee&hla&\%f%b?
general foraméayl, Bl sgmkiwﬁ@ybkq%éubmﬁﬁ@aacgﬂc@aélky\rll\;/l,t GHTRYNERE R
prodrugs or stereoisoners thereof 0 2 R6 1 ;1; Y\- 4 0 0O RS R16 15

OR19 (IB) tegethsirnwithi the epeasponidiog N atray and CHREYMAIRIhich - thRayaCRoy - |

-GG, attached may form a substituted or unsubstituted heterocyclic group;

10 each Rg and Ry are independently selected from hydrogen, CORs,
COOR,, substituted or unsubstituted Ci-Ci2 alkyl, substituted or
unsubstituted Co-Ci2 alkenyl, substituted or unsubstituted Cz-Cio

alkynyl, and substituted or unsubstituted C4-Ci2 alkenynyl,

15 Rio is selected from hydrogen, substituted or unsubstituted Ci-Cio
alkyl, substituted or unsubstituted C2-Ci2 alkenyl, and substituted or
unsubstituted Co-Ci2 alkynyl,;

Ri6 is selected from hydrogen, ORa, OCOR4:, OCOOR4, NRaRp, NRaCORp,
20 and NR.C(=NRa)NRaRp, substituted or wunsubstituted Ci-Cio alkyl,
substituted or unsubstituted C»>-Cio alkenyl, and substituted or

unsubstituted Co-Ci2 alkynyl,;

Ri9 is selected from hydrogen, COR,, COOR,, CONRaRp, S(O)Ra, SO2R,,
25 P(O)(Ra)ORp, SiRsRpRc, substituted or unsubstituted C;-Ci2 alkyl,
substituted or unsubstituted C,-Ci2 alkenyl and substituted or

unsubstituted C»2-C;o alkynyl; and

each Ri,, Ry and Rc are independently selected from hydrogen,
30 substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
C2o-Ci2 alkenyl, substituted or unsubstituted C2-Cio alkynyl, substituted



- CHRay- CHRby- CHRcy-, -CHRay- CRoby=CRcy-, and -CHRay-C=C-; 20 each Ray, Rby,
and Rcy is independently selected from hydrogen, substituted or

unsubst i twDedos@BeG12 al kyl, substituted or unsubstit ut edCTEP2@82cMkeNy] ,
and substituted or unsubstituted C2-Cl2 al kynyl; R5 is selected from

hydr ogen, substituted or unsubstituted‘g -Cl2 al kyl, 25 substituted or
unsubstituted C2-Cl2 al kenyl, and substituted or unsubstituted C2-Cl2

al kynyl; R6 is selected fromNR8R9, and ORlo; WD 2009/ 080761 )

PCT/ EP2008/006 83043 bstifutes j aryd epadt subpigmagl and umRebstituited shetezoexclic om
hydr ogen, g&gap, , Substituted or 5 unsubstituted G -Cl12 al kyl,
substituted or-unsubstituted C2-Cl2 al kenyl, and substituted or
unsubstituted C2-Cl2 al kynyl, or R7 and R5 together with the correspondi ng
N atomand C atomto which they are attached may forma substituted or
unsubst i t utteg¢hhdetéedding reprgsents anerieralRElditiprRd ynel.i ndependent | y

sel ect e% from hydrogen, CORa, COORa, substituted or unsubstituted Cl-Cl2
al kyl, sSubstituted or unsubstituted C2-Cl2 al kenyl, substituted or

unsubstituted CZnCednpalikyiRydf, %@fﬁ\ﬁ'aﬁ'f U Sl AItIB] e rtidiabbgt piaféeddCh-iE12
al kenynyl; 15 Rio is selected from hydrogen, substituted or unsubstituted

Cl-C12  al Kt RasubS R4t Rey-o enghsGbHr4yt GRed W2 G1whgr&ianiRhy, Rind asgb&esi t ut ed
or unsubst tu&%%égh%gal kynyl; R16 is selected from hydrogen, ORa,

OCORa, OCOGRS, ; CORb,© 20 and NRaC(=NRa) NRaRb, substituted or
unsubstituted C1-Cl12 al kyl, substituted or unsubstituted C2-Cl2 al kenyl,
and substituted or unsubstituted C2-Cl2 alkynyl; Rig is selected from

hydr ogd®, CORa, PeotrularbONRIREI TSl ORRe, BozRaANd 2R-pP( ay¢ Raydregersi RarbRe,
subst [t t ed, 8L rsuBSt] LHLE, ClS(EIP byl o RURRSIE BASELR HISURS! L o
Rey are hydrogen and substituted or unsubstituted Ci;-Ce alkyl, and
even more preferred is hydrogen, substituted or unsubstituted methyl,
substituted or unsubstituted ethyl, substituted or unsubstituted
15 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’,
SO2R’, NO2, NHR’, NR'R’, =N-R’, NHCOR’, N(COR’)2, NHSO2R’,
20 NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’,
OCONR’R’, CONHR’, CONR’R’, protected OH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic
25 group, wherein each of the R’ groups is independently selected from the
group consisting of hydrogen, OH, NO,, NH,, SH, CN, halogen, COH,
COalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted
or unsubstituted C»-C;o alkenyl, substituted or unsubstituted C»-Ci2
alkynyl, substituted or unsubstituted aryl, and substituted or
30 unsubstituted heterocyclic group. Where such groups are themselves
substituted, the substituents may be chosen from the foregoing list.

Even more preferred substituents of the above mentioned groups are



unsubstituted C2-Cl12 al kynyl; and each Ra, Rb and Rc are independently

sel ected from hydrogen, 30 substituted or unsubstituted Cl-Cl2 al kyl,
subst i t utwo 2009/080Bubsti t uted C2-Cl2 al kenyl, substitut @dT@mP2e0s®6d98e i t ut ed
C2-C12 al kynyl, substituted WO 2009/ 080761 PCT/ EP2008/ 068049 41 or
unsubstituted aryl and substituted or uggubstituted het erocyclic group;
and each dotted line represents an optiofial additional bond. 5 In

conpounds of general forrmula IB, particul arléapreferred Y is - CHRay-,
- CRay=CRoy OHap§¢H VARIYNH) Ny SiIONHay CQ8Y, pdraikey-, @ e0rag-

y
defined before. 10 Parti.cul arl ef.erred Ray / Rey (are h gen
ond "subst e BPERkL BN faBl AR 5 AAnd Rl indiF L SR AN,
and Rcy afgchyhggen and Shaiddadied ByduosemsihlUnesthsl- &fe afteylmosnd
even nore preferred i s _hydrogen, substituted or unsubstituted nethyl,
subst i t ut edreferied ddst Reut 2ad dldnygroupsb sinacified iorwhasub s i Bay- 181957 opy | |
substituyted or. unsybstituted, i sopr.opyl ...apd substit ut ed _dhsubstit ut ed
butyl | incrgarishiaps preitE oRohrS el oR1ER: oL bl yiCRo sk chHdt or
unsubst i t utRGtics0My YhreféedSRRSIY hiydede@f AHts Wagticthild 2EErrbUt Rl is
Preferred s%gstitue%%/% of sai_d%rougs a%e R Lﬁ}% SRI??&R, SCJZF{,
NHR , NR RmethylRand\mdem Y N coRRay-QselERey- tloemppagtiantayinrerefered

hal ogen, s OCOR HR ., .. R R R R, protected
Oy St i Ot e BYCroRQtist: ol Tt Ryrierbdti e b Ly dspeen, Bkt
unsubstitugﬁﬁtﬁxﬂgﬂgIn@ﬂﬁe@&nawﬁyhﬂﬁhyuted or unsubstituted C2-C12 al kynyl,
substituted or wunsubstituted aryl, and substituted or unsubstituted

het erodyktlic 25 group, wherein each of the R groups is independently
f\g: gg;ﬁ,d E[]?lm t rf-’earti%{l?al&@yCOpnrseifesrtrie(qg 19; QQ/ dr}?ﬁﬁ%gerg_l ' arl}ﬁ)z ’su%'%%itu%@d C(I)\II’
unsubstituted C;-Ci2 alkyl. More preferred Rs is hydrogen and
substituted or unsubstituted Ci-Cs alkyl, and even more preferred is
hydrogen, substituted or unsubstituted methyl, substituted or

15 unsubstituted ethyl, substituted or unsubstituted propyl, substituted
or unsubstituted isopropyl and substituted or unsubstituted butyl,
including substituted or wunsubstituted tert-butyl, substituted or
unsubstituted isobutyl and substituted or unsubstituted sec-butyl.
Preferred substituents of said groups are OR’, =O, SR’, SOR’, SO2R’,

20 NO., NHR’, NR'R’, =N-R’, NHCOR’, N(COR’)2, NHSOzR’, NR’C(=NR’)NR'R’,
CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR'R’, CONHR’,
CONR'R’, protected OH, substituted or unsubstituted Ci-Ci2 alkyl,
substituted or unsubstituted C,-Ci2 alkenyl, substituted or
unsubstituted C,-Ci2 alkynyl, substituted or unsubstituted aryl, and

25 substituted or unsubstituted heterocyclic group, wherein each of the R’
groups is independently selected from the group consisting of hydrogen,

OH, NO,, NH2, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted Cz-Cio
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or

30 unsubstituted aryl, and substituted or unsubstituted heterocyclic
group. Where such groups are themselves substituted, the substituents

may be chosen from the foregoing list. Even more preferred substituents



CCal kyl , COOH, substituted or unsubstituted Cl-Cl12 al kyl, substituted or
unsubstituted C2-Cl2 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl,
substi t utwo 2009/080Bubst i tuted aryl, and substituted or 3@CumPadsiosgous ed

het er ocyclic group. Were such groups are thenselves substituted, the
substituents may be chosen fromthe forg oing list. Even nore preferred
substituents of the above nentioned grougs are WD 2009/ 080761

PCT/ EP2008/ 068049 42 OH, SCH3, SH, NH2, NHC(=NH) NH2, CONH2, COOH, phenyl,
p-, m or &f thedrleygphntionedaspyps anecPbivigHs, ,SPE-NHan@HéCﬁMHWﬁz, and

i m dazol yl ,~~hRe!l ydi 4- -imd Ly - . t he
most  pref grcr)gg_&Raw}? 8&1)}?}1%’ (_:ymgjr(%ﬁ%g& %85%??19@&1@88%%%{1@55 C12|_—Ray-
then 5 par ti-cubadl 3@ eth®aymidasByhy lincliiBAgY 4-5 axfeRag=iaRaszothen
particul arl referred Ray is hydrogen and particularly preferred Rdby is
met hyl , and¥ ®gCY, | gne yisoRByRARc {erttinetyl pand cerily ageeftber édosRay i s
hydr ogen. or, thyl,oparticular preferred Rbhy 4s hydrogen, .and rticularly
o ef err oy RETRHE R HrOUBE, Ao IS, i BholeFrdl TEHRD, S00rorBR it
substit ut edeprbutylsubstituted CL-Cl2 al kyl. More preferred RS is hydrogen
and substituted or unsubstituted Cl-C6 al kyl, and even nore preferred is
hydr ogen, substituted or unsubstituted nethyl, substituted or 15

unsubstituted e . substituted .U bstituted propy supstituted or
insubsti tut ed | SOSEBTTRRICETEE B it BRRO RSO e 1 et PO cl uaf g
substituted or unsubstituted tert-butyl, substituted or wunsubstituted

i sobutyl and substituted or unsubstituted sec-butyl. Preferred

substi tléent s of PeatiguiprdyiperefeeredRRe 4 NEBRR9, sdrereisoRR angdoRyaare NHR |
NR R, =N N N(COR )2, NHSO2R , NR C(=NR )NR R, OCN, hal ogen,
COR | comaeﬁﬁ‘c“g%%o&mm , OCONR R, CONHR, CONR R, protected OH,
substituted or unsubstituted Cl1-Cl2 al kyl,

Particularly preferred R7 and Rs are hydrogen and substituted or

unsubstituted C;-Ci2 alkyl. More preferred R7 and Rs are hydrogen and

15 substituted or unsubstituted C;i-Ce alkyl; and even more preferred are

hydrogen, methyl, ethyl, propyl, isopropyl and butyl, including tert-
butyl. Hydrogen is the most preferred.

In another embodiment, it is particularly preferred that Ry and Rs

20 together with the corresponding N atom and C atom to which they are
attached form a substituted or unsubstituted heterocyclic group. In this
regard, preferred heterocyclic group is a heteroalicyclic group
containing one, two or three heteroatoms selected from N, O or S atoms,
most preferably one N atom, and having from 5 to about 10 ring atoms,

25 most preferably 5, 6 or 7 ring atoms. A pyrrolidine group is the most

preferred.

Particularly preferred Ro9 is hydrogen, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Cio

30 alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, and substituted or
unsubstituted Cs4-Ci2 alkenynyl, and more preferably is hydrogen,

substituted or unsubstituted Co-Ci2 alkenyl, substituted or



substituted or unsubstituted C2-Cl2 al kenyl, substituted or unsubstituted
C2-Cl12 al kynyl, substituted or unsubstituted aryl, and 25 substituted or
unsubst i twbedodmsdmnocycl i ¢ group, wherein each of the RPCT{PowSH6$089

i ndependently selected fromthe group consisting of hydrogen, OH N2,
NH2, SH, CN, hal ogen, COH, CQal kyl, CII%i substituted or wunsubstituted
Cl-C12 al kyl, substituted or unsubstitu %d C2-Cl12 al kenyl, substituted or

unsubstituted C2-Cl12 al kégl , substituted or 30 unsubstituted aryl, and
subst i t ut edsyubsiivisei €uCod aHkyaybcaid issibsditviied amepsubsgtiiutghGasCar e

t hensel ves | tut t it y ho : th goi ng
list. Even a?r%%@ﬁléf gﬂ%eed%gﬁ eg?‘?‘ﬁuesmg%t%ogﬁgé’&a%&ﬁé@gﬁoo }1{?8{%’3219 43
of the aboweibsittitededkgh@upsd 3 sBtut&CdBkerSrhylNHy paeeaNHONdhly JHNH2,
COOH, phenyl, E m or o- h){)(c;répxyphen |, indolyl, including 1-, 2-, and
3-indol yl , haHdtwei eazepid substitugnty Morgnarderredd atlayly Rroupy cdrrggtimose

met hyl , 4 sqpropyl. tert-bytyl d_benzyl. are the most 5 preferr

or oups. Sandrd Trofkr® o Al BOPRIP 0B, 4 PR mor P RyRRly 7 8

Particul arloy @rca?sbﬁaﬁowg._s%ﬁ%%@tﬁidh&}ldr%@eotefei ARt akaseed Hlkyl
Particularly preferred R6 is R9, wherein and RO are as defined

before. Pagrpeibaldy theeptherdarid,ambrrepagiertodd edsenylageowp® Arict thest or

unsubstituted.Cl--C12 al kyl,. referred R7 and R8 are hydro 15
SUnarTt Ut adEitE e 6 e g NI 6 BB A ST a B0 R Slote WARSIRN 0%
hydrogen, gt bylcarbéfyhtorBEOMYEsa-il sPREORYI, GRtd- bE-WienyiNcddtdi NG -Eektyl,

butyl . drogen is the nost preferred. In another enbodinent, it is
par ti cdlGar logtprieBedicaglt hapnr71 ahdigsl, 201amayds etienytbh narachOr-digvidi ng N

atom and C_atom.t ich the re ;.attached. faor supsti t yt ed or.
naubot 1 t ueRa hee GBEHEE: E05hs T aidhn BB teBVEr diosth Fialtiognen i <
group is aHgiterpd dfersili £red€i9éifmost preferred alkenyl groups. On the other

hand, more preferred alkynyl groups are those having from 6 to about

10 carbon atoms; and even more preferably 7, 8 or 9 carbon atoms.
15 Oct-7-ynyl, oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl,
oct-1-ynyl, non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl,
non-3-ynyl, non-2-ynyl, non-1-ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-
ynyl, hept-3-ynyl, hept-2-ynyl, and hept-1-ynyl are the most preferred
alkynyl groups. On the other hand, more preferred alkenynyl groups are
20 those having from 6 to about 10 carbon atoms; and even more
preferably 7, 8 or 9 carbon atoms. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-
1-en-5-ynyl, oct-1-en-4-ynyl, oct-1-en-3-ynyl, non-1-en-8-ynyl, non-1-
en-7-ynyl, non-1-en-6-ynyl, non-1-en-5-ynyl, non-1-en-4-ynyl, non-1-
en-3-ynyl, hept-1l-en-6-ynyl, hept-1-en-5-ynyl, hept-1-en-4-ynyl, and
25 hept-1-en-3-ynyl, are the most preferred alkenynyl groups. Preferred
substituents for said alkyl, alkenyl, alkynyl and alkenynyl groups are
OR’, =0, SR’, SOR’, SO2R’, NOy, NHR’, NR’R’, =N-R’, NHCOR’, N(COR)),,
NHSOoR’, NR’C(=NR’)NR’R’, CN, halogen, COR’, COOR’, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR'R’, protected OH, substituted or
30 wunsubstituted C;-Cj2 alkyl, substituted or wunsubstituted C.-Ci2
alkenyl, substituted or unsubstituted C»-Ciz2 alkynyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heterocyclic



containing one, two or three heteroatons selected fromN, 0 or S atons,
nost preferably one N atom and having fromb5 to about 10 ring atons, 25
nost prefwoabdwossi616 or 7 ring atonms. A pyrrolidi ne gr oRpTIEP200806500% t
preferred. Particularly preferred RO is hydrogen, substituted or
unsubstituted Cl-Cl2 al kyl, substituted,por unsubstituted C2-Cl2 30

al kenyl , substituted or unsubstituted C‘é Cl2 al kynyl, and substituted or
unsubstituted C4-Cl2 al kenynyl, and nore preferably is hydrogen,

subst i t ut e@re¥PufEATSIR tea@éopfdiledié gEPKeny$ indeperdenigelactopd ipoportoso761
PCT/ EP2008/ 4 uns | - Cl2~al Ylgrrand;s i tut r
unsubsti t ulgggggdgail tl%%kgﬁéwﬁrgégﬁe%%?eﬁ??’eggabsélfli {tﬂ}l’e?}&zﬁeﬁ, 69)191,

substi t ut ec@hkginy COOBYhaibdtituedd Arkiaylibatidutidb et L C Ut etkyd) kapytyhtathy
present not only one but two or nore substituents. Mre preferred al kyl

groups ar e arhgseubstisviaty G-om 6lkenzbositbsdtetgdben wnswbstiitiedetenCror e
preferakly 7, 8 . or rbon at ons. vl ctyl,and nonyl, are .the nost
preferr tegd éalﬁl%vily l’grséhgl?)sgﬁugﬁdt he opﬁgp‘%ﬁgﬁwe(ﬁm%ylpr e?%?ir e%l%ﬁ%ﬁgg g?roups
are those hasigituted BetcRoapslid gi@upaﬁbﬁ@r@tﬁmﬁ @bdpevere Mesmgyledser ably
7, 8 or 9 carbon atons. Ccta-1, 6-dienyl, octa-1, 5-dienyl,
n

I
oct a- 1, 4- disevpgtituted othe-sulBstéiuants, meshdel chosenelfpm thenforegomgilisty| |
nona-1, 5-dienyl nona-1..4-di enyl ,. nona- 1,3-di enyl., hepta-1, .5-djieny],
nept a1, 4. A1ty prerdt BOF ey Rty B A AptyE R arse Bk e b
On the otheind hangényidi e gpoaheT le€ HHNyByh, JORIPS=01 € GOORe, h@UONHR'OM 6
to about 10 carbon atons; and even nore preferably 7, 8 or 9 carbon atons.

15 Cct -1 y QCONRR 6CONHR', dePN&R'Rhyand peotertoaPH, sdrergiy garch afctheoRyny| |
oct- | -ynyl, non-8-ynyl . non-7- l., non-6-ynyl . non-5-ynyl ... nons:4-ynyl,
non- 3- ynyl ETRBRS2- Py PreRBADIY y SIECtshr Ty Py drletie. SRASttREE Ty
hept - 3- ynylundigpdtitdrtya@y | C;-@nd haryt, |subydivtutade dheurRsibspitat&l r ed-ca kynyl
groups. On the other hand, nore preferred al kenynyl groups are
alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or
unsubstituted aryl. Even more preferred substituents for these alkyl,

15 alkenyl, alkynyl and alkenynyl groups are halogen, OR’, =O, OCONHR’,
OCONR’R’, CONHR’, CONR’R’, and protected OH wherein the protecting
group for the OH is preferably selected from trimethylsilyl, triethylsilyl,
triisopropylsilyl, dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢butyldimethylsilyl, ¢

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

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

butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
25 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;-Ce alkyl, and substituted or unsubstituted
aryl, Cl, OH, =O, OCONH,, OCONHPhenyl, and protected OH wherein
the protecting group for the OH is preferably selected from
30 trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, ¢butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,



20 those having from6 to about 10 carbon atons; and even nore preferably
7, 8 or 9 carbon atons. COct- | -en-7-ynyl, oct- | -en-6-ynyl, oct-

1- en- 5- yryD,20008076t - en- 4-ynyl , oct- | -en 3-ynyl, non- PCTAPROBAOGIIY ,
non-1- en-7-ynyl, non- | -en-6-ynyl, non- -en 5-ynyl, non- | -en-4-ynyl,
non-1- en-3-ynyl, hept- | -en-6-ynyl, hgg -en-5- ynyI hept -

-en-4-ynyl, and 25 hept- | -en-3-ynyl, e the nost preferred alkenynyl
groups. Preferred substituents for saj d al kyl , al ken al ky

Il G omsaykbL GHPheogimeHoYISAoR o Sarey I ke bR blw%mtyl)zlxr R

NHCCR W@ylrﬁﬁ?ﬁﬁylcgﬁ_g NRI)%R.?QR{ ‘%Niyé%qﬁlﬁﬁ@jr substltutelor 30

unsubstl t utiBdirky &2yBHinkt d;agbyltl t ut qmtrgrdm&wg&yl)augegrd%lglﬁl al kenyl,

substituted or unsubstitute 2 al kynyl, substituted or unsubstrtuted

aryl, and dudFinethexyrerudsiplst rthnteayﬂm@mdyléyh,clvb32@691r@8mppyl-

PCT/ EP2 P re| ch of th R DS i s I-ndependently
el ect ed 1 rom (PO RO R RIE R el G (BB S S8 PER

hal ogen, CeHe nidsal fsyéfer@@O@ubetrl@eéhwtfeﬂ tOlese NSS! lalk’érgd Gk elnlevl
substituted or unsubstituted C2-Cl2 al kenyl, substitut unsubstrtuted

C2-Cl2 5 alalljenynylgnesiis.ut ed or unsubstituted aryl, and substituted or
unsubstituted heterocyclic group. Were such groups are thensel ves
substituted, the substituents may be chosen fromthe foregoing list. More

preferred subst ifaygRbsar pfeﬂeﬁ%damé/@s R/dlbeaedoat k@ﬁ&locajmrwﬂlereaﬁda
al kenynyl groups are halo OCONHR' , 10 OCONR R, CONHR' ,

CONR R10 angl geloctast éﬁomﬂ%mﬂregennaedc ﬁU@ISUttHéeCR' or gresipestigiteeCor@nl v

I d f h b d
gﬁbgfffute%‘ ly g@%ﬁ ?eéh%éyteg q%1k§£§ (ﬁ%%{?? edslgsbhg%gst?tuted

C2-C12 al kmyslubﬁnﬁhteat@lttmueﬁl @ind evEhbsdid pEcderadyis. hyegemD ree tiyaf er red
substituents for these alkyl, 15 al kenyl , al kynyl and al kenynyl groups are

hal ogen, ORthy cprmpﬂ)propyl and butyl, 1nclud1ng tert-butyl. Hydrogen, O

and methoxy are the most preferred Rie groups.
15
Particularly preferred Ri9 is hydrogen, substituted or
unsubstituted Ci-Ci2 alkyl and COR,, wherein Ra is a substituted or
unsubstituted C;-Ciz alkyl. More preferred Rig is hydrogen, substituted
or unsubstituted C;-Ce alkyl and CORa, wherein Ra is a substituted or
20 unsubstituted Ci-Cs alkyl. Particularly preferred R. is methyl, ethyl,
propyl, isopropyl and butyl, including tert-butyl. Even more preferred
Ri9 is hydrogen.

Particularly preferred is the presence of one or more additional

25 bonds in the places indicated with a dotted line. More preferred is the
presence of one additional bond between C; and C,, and/or the
presence of one or two additional bonds between Cz and C4, and/or the
presence of one additional bond between Cs and Ces. In addition, the
stereochemistry of each double bond may exist as (E) or (Z). The single

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

invention.



OCONR R, CONHR, CONR R, and protected OH wherein the protecting group
for the OHis preferably selected fromtrinethylsilyl, triethylsilyl,
triisopropgl2eedoghze1di net hyl i sopropyl silyl, diethylisopr@pyiEPeéoglossos9

di met hyl hexyl silyl, 2-norbornyldinmethylsilyl, t-butyldinethylsilyl, t 20
but yl di phenyl silyl, tribenzylsilyl, triA?-xnyIsinI, tri phenylsilyl,

di phenyl nethylsilyl, di- t-butylnmethylsilyl, bis(t-butyl)-1-
pyrenyl met hoxysilyl, tris (trinmethylsilyl) silyl, (2 - hydroxystyryl)

di methyl silyl, (he egappexysts pfthe dnves @apgﬂrs?ﬂ btained synthetically by

but yl net ho yi.sd b= but axydi n i \ 34t etrai sopropyl 25
3-[2-(tripﬁéﬁgﬁgé#ﬁ%&%yérhgggfli%§ cm%%%gaﬁgt@eéﬁébgrﬂéfous silyl, and
wherein each of the R groups is nore preferably selected from hydrogen,
unsubstituted Cl-C6 al kyl, and substituted or unsubstituted aryl, d, OH,
=0, OCONH2, OCONHRhen and grotected OH mhere?m he protecting ngup for
the CHis pr 3. e rom 30 .tri visi L pi et hyl skhyL
triisopropngfl i me hyllsopﬁoijEﬁPyV?E{ “et hyl'i sPpr opy silybﬁ/ﬂ\ 5

di met hyl hexyl sir,yl ,R2- nor bornyl di net hyl sil yl Rt - t yodi met hyl si | gk,
t-butyl di phenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, W 2009/080761

PCT/ EP2008/ 068049 46\k11phenylsilyl, di phenyAragrhdntlasi [yl , di - FragmentB

t-butyl methylsilyl, big(t-butyl)-1- pyrenyl nethoxysilyl, tris
(trinmethylsilyl) silyl 2 - hydroxystyryl) dinmethylsilyl, (2

- hydroxystyryl) diisopropylsilyl, t- butyl methoxyphenylsilyl,
t-butoxydiphenylsﬁ?yl, 1,1, 3, 3-T“etrai sopropyl 5

3-[2- (triphepyl neshoxy) et h | drsiJwxapd< | -yl, and fluorous silyl, are the
nost preferfed Jubstituehts fpr tlfieselal k§4, al kenyl, al kynyl and

al kenynyl groups; Particul ar preferregy RL6 i s hydrogen, OR, and OCORa,
wherein Ra 10 is selected from hydrogen and substituted or unsubstituted
Cl-Cl12 al kyffragrenttG cul arly préf@mmedDRa i s hydrogen and substituted or
unsubstiuted Cl1-C6 al kyl; and even nore preferred is hydrogen, nethyl,

Scheme A
where Ri, Ro, R3, R4, Rs, R, A, Y and W are the desired groups or an
10 appropriate protecting group as needed, and J, K, L, and M are

appropriate reacting or leaving groups.

The compounds of the invention can be obtained by either of the

following strategies:

15
1) Fragments A and B can be coupled following standard
procedures in organic chemistry (i.e. Bodanszky M and Bodanszky A,
The Practice of Peptide Synthesis, Springer-Verlag, 1993).
20 2) Fragments C and D can be coupled following standard

procedures of organometallic chemistry (ie. R.B. Crabtree, “The
Organometallic Chemistry of the Transition Metals”, 2nd Ed., Wiley,
Nueva York, 1994).



ethyl, propyl, isopropyl and butyl, including tert-butyl. Hydrogen, OH and
nmet hoxy are the nost preferred RL6 groups. 15 Particularly preferred Rig is
hydr ogen,weubeiisosted or unsubstituted Cl-Cl2 al kyl an@CTER2008b68HLI N Ra
is a substituted or wunsubstituted Cl1-Cl12 al kyl. More preferred Rig is

hydr ogen, substituted or unsubstituted4 1-C6 al kyl and CORa, wherein Ra is
a substituted or 20 unsubstituted Cl- | kyl . Particularly preferred Ra is
met hyl, ethyl, propyl, isopropyl and butyI including tert-butyl. Even
nore preferred RI19 is hydr ogen. Particularly preferred is the presence of

ore 1 ot 2 g 5 Bl Ly PSR SEL IM

line. More preferr pr ésence ween

C2, and/or s&@ﬁdam@ﬁr@w@uﬂa‘s aner@nitwyratesis. onal bonds between C3 and C4,
and/or the presence of one additional bond between C5 and C6. In addition,

the stereochenistry of each double bond may exist as (E) or (Z). The
single I SONer, € of the.isoners fall thin th sco of the
ot esent > i nvent IIUE S0 AHOR Lo R rRABE S 0 2aga e A1k S TRERHE of

t he invent lt@kr&ﬁﬂn%d@@ﬂ@ké@@n&ﬁ@bh@é ls%féltﬂlé’s@XGrb@h@laﬁlﬁi Wﬁiﬁ@@teétﬁ\ﬁgﬁent S
as indicated in the Schene A R6 A-- + R6 WY ~-- Ky-

Y-1- )---k RO G1ROTRANR3 S@@QCSISB adffesd., AWHleyghetigrs@enrg; Rurke @md 1 M

WL + R6 Danheiser, Handbook of Reagents for Organic Synthesis: Oxidizing and

Reducing Agents, Wiley; Pla D et al. J. Org. Chem. 2005, 70, 8231).
10
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.
15 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 the obtained
compounds by usual procedures in synthetic organic chemistry which

20 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

25 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

30 resolution techniques known to the skilled reader.



Rl R3 OR5 Fragnent C Fragnent D 5 Schene A where R, R2, R3, R4, R5, RG,
A, Y and Ware the desired groups or an 10 appropriate protecting group as
needed, awo 2009/08076lL, and M are appropriate reacting or PCEAPR01§/06808UpS. The
conmpounds of the invention can be obtained by either of the follow ng
strategies: 15 1) Fragnents A and B can Qe coupl ed foll owm ng standard
procedures in organic chemstry (i.e. B% anszky M and Bodanszky A, The
Practice of Peptide Synthesis, Springer-Verlag, 1993). 20 2) Fragnments C
and D can be codyl ednpertesmbi rﬁ‘@atékrﬁndgr the ppbeveluflesciabedr ganmmatads i ef

Transi t1 on RECW ST TS sHERERoR ke R ITRPTEIR MGs T NRIS Y68 bho 76
PCT/ EP2008/ 068049 48 Fragnents A, B, C and D can be independently prepared

follow ng standard procedures in organic synthesis. 5 Deprotection of the
protecting group¥itbddisénvemiiensve peevidg meyelhamospe piereunpesitivrsy gani ¢

ST R N T A

ed., Wley- nter8@rence” BarkE a el’ser eage

Organi ¢ Synhbashsse @l @irditgn 8N thgdrgdUCTRAs Agentsresvhlt eptivetibrD Rirtidér J.
Org. Chem 2005, 70, 8231). 10 Wien necessary, appropriate protecting
groups can mevidesdpbarmaseusisss taompesisions epmpTiSingat cawRPOIVE gF 6D are

not affect od, The, SYNENSShac&aMlchly I5SlEehd QPR RhEE 38k rug or
stereoisomer thereof with a pharmaceutically acceptable carrier.
10
The term “carrier” refers to a diluent, adjuvant, excipient or
vehicle with which the active ingredient is administered. Suitable
pharmaceutical carriers are described in “Remington’s Pharmaceutical
Sciences” by E. W. Martin, 1995.
15 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.

20 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

25 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

30 nanosphere encapsulation, in sustained release formulations or by

other standard delivery means.



be converted at the appropriate stage to a desired substituent. 15
Saturation or unsaturation in the ring-structure can be introduced or
renoved awopasxosoféit he synthesis. Starting material s an@#Cra&ERg@stssogan be
nodi fied as desired to ensure synthesis of the intended conpound. In
addi ti on, anal ogues can al so be synt hes%;‘| ed fromthe obtained conpounds by
usual procedures in synthetic organic chem stry which 20 are known by a
person skilled in the art. The synthetic routes above nentioned can be
nodi fi ed as desiltedcorrgcyidasageeple d8peimpeupdspdilhdarisacaarding tai thar es
of stereoi rSa.Jlte I i ble t nt hes| ecific I eQi_s: or
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possi bl & t Q. separ.at stereoi soners once the conpound has been.synthesi zed
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2009/ 08076 1iS&AFERANBHOCIREA indd aARoumRONE@AtniEBAtWTE ch hd@agBedut
descri bed conmpounds of fornula | is their bioactivity and in particular

t heir cyt otcoxtareauslyiaryperigiicallyivghim e mmharimanp teleraedndoss-
pharmaceutical conpositions 5 of conmpounds of general formula | that
possess cytotoxic activity and their use as antitunor agents. Thus the

present inventi qhe BoinpRUINIY AviddesSmPHRItIBES Wi €A iB08RESHt ndYSheamgyd si ng
a conpound of this invention, a pharmaceutically acceptable salt,

t aut omei0,  pyislar efdresr drggerteopsovide eheembingiion theye@ynakleeitatbgr|grugs

accept abl e car rtj er 19 '(I;?e[ht erm "6carrrni ers'i' irgf er s%é Q.a Pl'el uent aegj uy ent ,

exci pi ent 6P VBRI PETiof HARKPERS FRTROSTURTs KRG RaPERY S darf Fo¥per K.

|§Ei tabl e t ]@B@Fﬁ@é&@i@‘hi forl adidiis efagicH at $86 Gainfke tinhé or BRMAiMREOR Sme.
armaceuti ca

Antitumoral activities of these compounds include, but are not

15 limited to lung cancer, colon cancer, and breast cancer.
EXAMPLES

EXAMPLE 1: SYNTHESIS OF FRAGMENT 9

20 Scheme 1 provides an example of the synthesis of fragment 9.



Sciences” by E. W Martin, 1995. 15 Exanpl es of pharnmaceutical conpositions
include any solid (tablets, pills, capsules, granules, etc.) or liquid
(sol uti orwp 2009981881 ons or enul si ons) conpositions for poraiPR008Ops0dAl or
parenteral adm nistration. 20 Adm nistration of the conpounds or
conpositions of the present invention y be by any suitabl e nethod, such
as intravenous infusion, oral preparations, and intraperitoneal and

i ntravenous adm nistration. W prefer that infusion tinmes of up to 24
hours are used, nore pyeferably 1-12 hours, w fyh 1-6phpu{é nost preferred.
Shor t infusioﬁBSQg;kﬂ%smeDHh 80,6y t 188y t carri emb,mut W thout an
overnight stay in_hospital are especially dedirable. THowever, infusion may
be 12 to 24 hoursTBPCeven | onger if requir&$O | nfusion may be carried out
at suitable intervals of say 1 to 4 weeks. Pharnmaceutical conpositions
contai ning conpounds of the invention may be delivered by |iposone or 30
nanosphere encapsul ati op, ijn sustained rel ease formyl atjons or by other
standard deIiWES@\gBa§§r\¥dkggq3/0%%%@} POBSERZ2088/ OB0 Wihe,correct
dosage of the conpounds wl | éty according to th parti cul ar—fornul ati on
the mode of applicdBfOn, and the particul ar si t8%° host and t unour bei ng
treated. Qther factors Jike age, body weight, sexg diet, tinme of

adm nistration, rate of excretion, condition of 5 the host, drug

conbi nations, reaction sensitivities and severity of the disease shall be
taken into account. Admynistragtion can be carried o ontj nuously or
periodically PR Pri ; t Bh2CHbled > ds and

conposi tions of thiggnnvention may be used 10 s ot her drugs to provide
a conbi nation therapy. The other CN%@%PSnBy formpart of the sane
conposition, or be péovided as a separate conposh;ion for adm nistration
at the sanme tine or at different tine.

PPTS HO s SO5-Pyr  Os A
TBSO TBSO
6 7
O:P(OEY),
MeO)\COZMe CSZMe _ /I
MeO
TBSO
8 9
Scheme 1

Synthesis of intermediate 1

TBSO 0
TBSO

10 To a O °C solution of (2S,39)-3,5-Bis{[(tert-butyl)dimethylsilyl|oxy}-2-
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



Antitunoral activities of these conpounds include, but are not 15 |limted
to lung cancer, colon cancer, and breast cancer. EXAMPLES EXAMPLE 1:
SYNTHESI SVOROOREEENT 9 20 Scheme 1 provi des an exanpl ePofi/EPh@soysiuhesi s of
fragment 9. WD 2009/ 080761 PCT/ EP2008/ 068049 51 Ph3P=~ TBSO OH SO3Pyr
TBSO O CO Et TBSO TBSO 1 TBSO / CO2Et DI BAL TBSO / OH Mn02 TBSO TBSO 2 3
TBSO 0 Ph3PCH21, | TBSO / TBSO NaHI\/DS 8045 11 PPTSHO/ / SQ3Pyr
O-: /| TBSO TBSO 6 7 0= P(CEt)z C Me MO MO-COzMe HCI MO O O TBSO
MOH 8 g RRikeleromethagia/Thds (&Blmkélﬁ%dnﬂ{)e Etsip$.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
5 with HCI (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 10:1) afforded 45 g (yield:
90%) of aldehyde 1.
IH NMR (CDCls, 300 MHz)é: 9.79 (s, 1H), 4.30 (m, 1H), 3.65 (m, 2H),
10 2.51 (m, 1H), 1.69 (m, 2H), 1.04 (d, 3H, J = 6.9Hz), 0.85-0.88 (m, 18H),
0.03-0.07 (m, 12H).
13C NMR (CDCls, 75 MHz)s: 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.

15 Synthesis of intermediate 2

TBSO COLE!

TBSO

Over a solution of aldehyde 1 (45 g, 0.12 mol) in toluene (625 mlL)

20 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 2.

25 1H NMR (CDCls, 300 MHz)s: 6.71 (dd, 1H, J = 1.5, 10.2 Hz), 4.19 (m,
2H), 3.77 (m, 1H), 3.66 (m, 2H), 2.61 (m, 1H), 1.85 (d, 3H, J = 1.5 Hz),
1.68 (m, 2H), 1.30 (t, 3H, J = 7.2 Hz), 0.98 (d, 3H, 6.9 Hz), 0.90 (m,
18H), 0.05 (m, 12H).
13C NMR (CDCls, 75 MHz)d: 168.3, 145.4, 126.7, 72.2, 60.4, 59.7, 38.4,

30 38.0,25.9,18.2, 18.1, 14.3, 14.3, 12.6, -4.4, -4.6, -5.4.



TBSO 10 To a 0 C solution of
(2S,39)-3,5-Bis{[(tert-butyl)dinethylsilyl]oxy}-2- nmethyl pentan-1-ol (P.
Phukan, SvoSagvmb76éand M E. Maier Eur. J. Og. Chem 20@8]1/EPI®8485049) (50
g, 0.14 nol) in a mxture of WD 2009/ 080761 PCT/ EP2008/ 068049 52

Di chl or omet hane/ DMSO (331nl/ 149 ), }Déél (96.1 nL, 0.69 nol) was added
via addition funnel. After 10 m n, (54.8 g, 0.34 nmol) was added
portionwi se and the solution was sti rred for another 2h at 0 C Then, it
was diluted with dichloronethane (800 m) and quenched 5 with HC (0. 5N,

800 mL). T i canted, dried over MySO4 and concentrated
i n vacuo. thds Sffrﬁ e d§ chromat ogr aphy (hexane/ Et QAc 100:0 to
10:1) afforded 45 g (yield: 90% of aldehyde 1. 1H NVR (CDC13, 300 MHz) 6:
9.79 (s, 1H, 4.30 (m 1H, 3.65 (m 2H), 10251(m 1H, 1.69 (m 2H),
1.04 (d, 3H J= 6.9Hz), 0.85-0. m 18 0 %§‘20 07 (m 12H). 13C NMR
(CDC13, 75 MHz)6: 205.4, 69.4, .03 6.1, 26.0, 18.4, 18.2,
8.0, -4.3, -4.5, -5.2. 15 Synthesis pgs ntermediate 2 TBSO CO Et TBSO Over

a solution of aldehyde 1 (45 g, 0.12 nol) in toluene (625 nm.) 20
Car boet Roxyet hyl i dene-tri phenyl phosphorane (113 g, 0.31 nol) was added and

th 1 Xt hegt.ed at. 60 17 h. AT t | t. d
under 1 edudiis aC8 fecdiied Sl RS anebigy 31 PBvne: b P rbal in, MRy iR ©
chromat ogr agy G'Q@(M]g/ BifeRe B0 dtendBHorealhnssth laﬁﬁnﬁlﬂn{ Yiji@l'rﬂie 96%
of ester compound 2. 25 1H NMR {CDC13, 300 MHz)6: 6.71

10.2 Hz), 4D11§AMn1MZH) tolgene (Rl md),,0.3366mal wais) adde pv@ma penrl,odlo% (d,
3H J=1 1'32111n and the mixture was stirred at -78 °C. After 4 hours the reaction
10 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 mL) and the combined organic layers were dried over anhydrous
15 NaxSO4 and the solvent was evaporated. The resulting oil was purified
by column chromatography (hexane/EtOAc 20:1 to 10:1) affording 32.5
g (vield: 77%) of alcohol 3.
IH NMR (CDCls, 300 MHz)o: 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 =
20 6.9 Hz), 0.88 (m, 18H), 0.03 (m, 12H).
13C NMR (CDCls, 75 MHz)s: 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.

Svynthesis of intermediate 4

25

TBSO A0
TBSO

Over a solution of alcohol 3 (31.2 g, 77.5 mmol) in ethyl ether (387 mL)
under argon atmosphere, MnO, (101 g, 1.16 mol) was added and the



1.68 (m 2H), 1.30 (t, 3H J = 7.2 Hz), 0.98 (d, 3H, 6.9 Hz), 0.90 (m
18H), 0.05 (m 12H). 13C NWR (CDCl13, 75 MHz)6: 168.3, 145.4, 126.7, 72.2,
60. 4, 59.w0 28®/08076130 38. 0, 25.9, 18.2, 18.1, 14.3, 14. BCTEP2@8/068049, -4.6,
-5.4. WD 2009/080761 PCT/ EP2008/ 068049 53 Synthesis of internediate 3
TBSO OH TBSO 5 Over a -78 C cool ed sol g%l on of ester 2 (46.7 g, 0.105 nol)
i n anhydrous THE (525 nli) under argon nosphere, Diisobutyl al um num
hydride (DI BAL) 1Min toluene (231 nL, 0.231 nol) was added over a period
of 10 mi nTaEdUreevan stigred aagogn iempenpturegfoc2 B FhigiriktuRe Wasact i on

pot hogi um CAIEVa eotits Snid B ARy thited: 37 EORTORLY 38 e )

Thi s m xt uresuBsngtdoltiignf was2dhieandnidee nrediedr Faé&wﬂeay@rafma 2derant ed.
The aqueous residue was extracted with additional EtOAc (2 x 400 niL) and

t he conbi ndviedt:gdhva of aléekydede dried over anhydrous 15 Na2SO4 and the

chr omat o abiy PRASH e tR MR 03735 117 pEREIhy T8 2 G R 382704
of al cohol (84, 1H,NVR ¢ 8DG138 1380 3W6E) (&1, PHP12 8D &rﬁHdI-li,:lQ?@ ($Z3H) 31 % (m
2H), 3.66 (m 3H), 2.49 (m 1Hj, 1.67 (s, 3H), 1.70-1.62 (m 2Hf, 0.91 (d,
3H, J = 205 BHK).020d88H,ny =188) Hz)).86((s 182H) 0.QABO0.QWVR({,COUIB, 75

% 1555 5 el s B T B e 70,2
25.8, 18.2, 18.0, 14.3, 9.4, -4.4, -4.5, -5.4,
10

Synthesis of intermediate 5

TBSO NG
TBSO

15 To a suspension of iodomethyl triphenylphosphonium iodide (Gilbert
Stork, KZ. Tetrahedron letters 1989, 30(17), 2173) (96.3 g, 181. 7 mmol)
in anhydrous THF (727 mL) at O °C, a 1M solution of sodium
hexamethyldisilazane (NaHMDS) (181.7 mL, 181.7 mmol) was slowly
added, via addition funnel, over a period of 10 min. After stirring for an

20 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 4
(29.1 g, 72.7 mmol) dissolved in anhydrous THF (727 mL). The
temperature was kept at -78 °C while the reaction mixture was stirred

25 for 2 hours. Hexane (1L) was added and the resulting slurry was
filtrated over celite and washed with additional hexane (3L). The filtrate
was evaporated under reduced pressure and the resulting oil was
purified by column chromatography (hexane/EtOAc 100:0 to 20:1)
affording 32 g (yield: 84%) of iodide 5.



TBSO Over a solution of alcohol 3 (31.2 g, 77.5 mmol) in ethyl ether (387
m.) under argon atnosphere, M02 (101 g, 1.16 nol) was added and the WD
2009/ 080A80 2PEOISERB2008/ 068049 54 m xture was stirred aPCTEPROSOHIHEY at ur e
for 2 hours. This mxture was filtrated over a silica gel colum eluting
with EtOAc (3L) and the resulting sol ué%on was dried under reduced
pressure to afford 29.1 g (yield: 94%“~of aldehyde 4. 5 1H NVR (CDC13, 300
MHz) 6: 9.37 (s, 1I—P, 6.44 (d, 1H J = 9.6 Hz), 3.82 de, 1H, J= 6.3, 10.8
Hz), 3.65 (H NMR, (CD@k, G40 MHiz)o1 6743 ((d, 13H)J =1 86¥ H)np-OP)(dd1 162 d 3H,

Tos a. 1eySh 198, $o5b 0dy 11 agoleln 2t 1% B 0, 735080 57,
-4.4, -4.51HR.- 149014, 3t hesos(ef 2H)t erosdiat 81, J BB TBIOHAS 0193 7s,

suspensi on of i odomef hyl' tri phenyi phosphoni umiodi de (G lbert  Stork, Kz
Tet r ahedr onl ), te04 (498B2HBO(17), 2173) (96.3 g, 181. 7 mml) in anhydrous

THE (727 1 | ut {.on sadjum X | di sil ne ( NaHVDS)
(151 7 L 6 TR EPR nmtS dbd S 1 ERraed ST 1A0e e 8P bl S0 B b
period of i f{®@rm Sitd bri f n 20 addi tkegnal 5 mn, the solution
was cool edjstgidg} ;gdé gﬁgj’?gé?t)ilgg{thlﬁS%ﬁ’S,a%-éf ets'r@;hydr 0-2(1H) - pyri mi di none
(DVPU) (43.9 nL, 363.4 mol) was then added via cannula, followed by the

addi ti on of  al dehyde. 4 29.1 % 72.7 mmol ) dissolved in anhydrous THE (727
m.). The t%@égﬁé-éa%ﬂkﬁérﬂ%@&—aél L -78 C while the reaction m xture was
stirred 25 for 2 hours. Hexane (1L) was added and the resulting slurry was

filtrated over celite and washed with additional hexane (3L). The filtrate
|

HO N
10 TBSO

To a solution of iodide 5 (12 g, 22.9 mmol) in EtOH (114 mL) 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
15 the solvent was removed under reduced pressure and the resulting oil
was purified by column chromatography (hexane/EtOAc 10:1) affording
8.7 g (yield: 93%) of alcohol 6.
H NMR (CDCls, 300 MHz)o: 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
20 (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 NMR (CDCls, 75 MHz)5: 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.

25 Svynthesis of intermediate 7

Ox AP

TBSO



was evapor ated under reduced pressure and the resulting oil was purified
by columm chromat ography (hexane/ Et OAc 100:0 to 20:1) affording 32 g
(yield: SWeoofosiwmdi de 5. WO 2009/ 080761 PCT/ EP2008/ 068 0¢3/EP3®SDE80MVR
(CDhC13, 300 MHz)6: 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, 34, 1.70 (m 2H), 0.96 (dd, 3H, J =6.6, 1.2 Hz), 0.88 (s, 18H), 0.04
(m 12H). 5 13C NWR (CDC13, 75 MHz)6: 142.3, 138.1, 131.8, 74.6, 72.9

59.8, 38.1,To 3709 Cosolutiors of, al@hw] @5(877 g524.2- mmol)- 1 2 mixtpire o

259 ot ) PRV M0 DR 22 SuftEre P mlie s teietf Oy

8.0 mml ) weass added wiathddigion AaehE0MMEXT OriMaSOstPy @d43tg, I S®X mol)
tenperature for 25 hours. Then 15 the sol vent was renoved under reduced

pressure anws hddedsportiongvisel angdhemalptioadwey sdirasfoe rmthes gtaphy

e Sl S 15 A e
5.47 (d, 1Kvitd=H®190BN, 5061} §he( Brgdile, 18:ef 1wl déthntel,88riedOo(es 3H),

1.73-1.86 gb«% 2H), 1.01 (d, 3H, J= 6.9 Hz), 0.91 (s, 9H), 0.087- 0.115 (m
6H). 13C NWe$OmC18nd7s aurersirataed. 4in13saquo. 3P wrifigatign 7Hy2, cebrmn 38. 1,

20325, et s el By PORRRICES B ohBkeT s bE

aldehyde 7.

10 'H NMR (CDCls, 300 MHz)3: 9.89 (t, 1H, J= 1.5 Hz), 6.67 (d, 1H, J= 8.4
Hz), 6.13 (d, 1H, J = 8.4 Hz), 5.43 (d, 1H, J = 10.2 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, 3H), 0.03 (s, 3H).
1I3C NMR (CDCls, 75 MHz)s: 201.8, 141.9, 135.2, 133.3, 76.3, 71.9,

15 49.3, 39.3, 25.8, 18.0, 16.7, 15.9, -4.4, -4.5.

Synthesis of intermediate 8

CO,Me |

MeO
TBSO

20
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
anhydrous THF (390 mL) stirred under argon atmosphere at -78 °C, a
0.5 M Potassium bis(trimethylsilyljamide solution (KHMDS) (43.34 mL,

25 21.67 mmol) was added dropwise. After 15 min aldehyde 7 (5.9 g, 14.45
mmol) in anhydrous THF was added dropwise over a period of 30 min
and stirred at -78 °C for 90 min. Then, the reaction was quenched with
a saturated NH4Cl solution (200 mL), warmed to room temperature and
diluted with Dichloromethane (1000 mL). The organic phase was dried

30 over anhydrous NasSOs and evaporated at reduced pressure.



To a 0 C solution of alcohol 6 (8.7 g, 21.2 mmol) in a m xture of

Di chl or omet hane/ DMSO (50.9 nl/22.9nm.), Et3N (14.8 nL, 106 mmol) was added
vi a addi tworrodunsomsit. After 10 min, SOBPyr (8.43 g, 53. 0PcdIEP2008a680agided
portionwi se and the solution was stirred for another 2h at 0 5 C. Then, it
was diluted with D chl oronethane (800 n%i and quenched wth HO (0.5N, 50
m.). The organic | ayer was decanted, drifed over MSO4 and concentrated in
vacuo. Purification by colum chromat ography (hexane/ Et OAc af f orded

10:
6.9 g (y| elfnrigemgons by a¢elemydechiromgtagramiy (coxane/Bo® mw agéowd(t,

1H, J= = 8.4 Hz), 6.13 (d, 1H J = 8.4 Hz), 5.43
(d. 1H, tyS gl ‘59@5@%@%@ Ly 5 6o Em 3H), 1.85 (s, %%H) 1.01
(d, 3H J =H6NMRZ D@1§63(§($,M9M)8 6@'00§1(§H 3H- 8% @&)(60833&1 1B NVR
(CDC13, 75 MHz)6: 201.8, 141.9, 135.2, 133.3, 76.3, 71 49.3, 39. 3,
25.8, 18.0,8.4612), 3.379d, JZHAJ - 9.9, H@yrﬁ Rasits 16F, J it Erddi)aBe’B (€03HE MeO
TBSO 2Q T |yt |

0 ot hyt CrethBR e oRy ol ATy pHBbeheRaRe 7 (8 2 183 (353 kol )
and 18-croweb (13t 9= ¢3 ﬁé) rmgb)(sl 9H)aom/si(§tz§{)T @0@3@03@) stirred
under argon at rmsphere at -78 M Pot assi um

bi s(trinmet H?/CSNMR)(@HE@H@ gal MH@)ﬁ (1163\/]2)5)14(549 340, 125.2]1.182. ilmdllp $as

THE was. addi a7 A $5 otk Ja et 4 bi258: denL. KAt rnen an 18 & for 90

m n. Then, the reaction was quenched with a saturated NHACl sol ution (200
m.), warnmed to roomtenperature and diluted with Di chl oronmet hane (1000
m.). TH® orParthesphaSmteasedidted 30 over anhydrous Na2SO4 and evapor at ed at
reduced pressure.

To a solution of ester 8 (4.15 g, 8.39 mmol) in MeOH (125 mL) at room
15 temperature, HCI 37% (1.04 mL) was added and the reaction mixture
was stirred for 6 hours. Then the mixture was neutralized with a
saturated aqueous solution of NaHCOs3 (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.
20 Filtration by column chromatography (hexane/EtOAc 10:1 to 2:1)
afforded 2.76 g (yield: 94%) of lactone 9.
IH NMR (500 MHz, CDCl3)d: 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, 1H, J = 3.0,
25 12.0, 15.0, 18.0 Hz), 1.87 (s, 3H), 1.16 (d, 3H, J= 6.5 Hz).
13C NMR (125 MHz, CDCls)é: 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.



WO 2009/ 080761 PCT/ EP2008/ 068049 57 Purification by colum chromatography
(hexane/ Et 20 20:1) afforded pure 4.2 g (59% of (E}8. 1H NWR (CDC13, 300
MHz) 6: 6.WO20@b/08011 J = 8.4 Hz), 6.08 (d, 1H, J = 8.4 PEY/EP2008D6g0d9 1 H, J
= 9.9 H), 5.37 (t, 1 H J=7.2 H), 3.78 (s, 3H, 5 3.60 (s, 3H, 3.60
(m 1H, 2.79 (m 1H), 2.52-2.67 (m ZI_%) 1 83 (s 3H), 0.99 (d, 3H J=
6.6 Hz), 0.89 (s, 9H), 0.05 (s, 3H), ﬁ 13C NMR (CDC13, 75
MHz) 6: 163.7, 145.9, 142.1, 137.3, 132.1, 1104 754 74.8, 55.4, 51.9,
38.1, 32. 3E>§ANHDLEQ $Y1\I1’IH{ESIS©F7FRAGMEN’ESQ1ANDQQBt hesi s of
intermediate 9 MeO 0 O To a solution of ester 8 (4.15 g, 8.39 nmol) in
MeOH (125 r8cheahe Poprovidés bengaraple of tiCsyATHedid d4raghenss 2ddaed 22hd t he
reaction mxture was stirred for 6 hours. Then the m xture was neutralized
with a saturated aqueous soliudreR v MWH 7-8) anre=t he organic
solvent was evagoraf dorasnder—educed—pr eéSSweoTEBe r-esulti-nrg—ssspensi on
was extracted with Di chl or onRideesae® x 200 nlL), dri®d BnftF=dVapor ated. 20
Filtration by col unt? chr omat d§PHPEY (hexane/ Bt OAc 10:1 to 2:1) afforded
2.76 g (yield: 949 of lactone 9. 1H NWR (500 MHz, CDC13)6: 6.68 (d, 1H, J

_9on) 620% 5 WH J 70208, 1. 5 Hz), 5.43
(d, 1 H J = gTBSm%g,, B)A_Em_‘LL—.D 2.55 (m

1H), 2.43(dc 1H, J = 3.0°"®%5 @8, 15.0, 18.0 1) &% (s, 3H), 1.16
(d, 34 J =6.5 Hz) 13C NMR (125 MHz, CDC13) 6; 161 6, 145.2. 141.8, 134.4,
132.7, 108. 3 7 4, 55 4 37.1. 26.6, 15.5 16.1. WD 2009/ 080761

PCT/ EP2008/ 068049 58 EXAMPLE 2: SYNTHESI S OF FRAGVENTS 21 AND 22
OPMB OPMB
: TBAF :

~ - BAIB / TEMPO
CNA oTBs —= ONA OH — ——
THE GH.Cl,

14 15

OPMB OPMB ,
- PPh3CHoal,| T i) DDQ, DCM:H.O

NaHMDS /THF | ii) NaBH,

780G iiiy TBSOTf / DCM
16 17

oTBS BocH NJYNHZ OTBS

Cl = N O Cl Y A N 200 °C
| Cul/K,COs n
NN-DMEDA NHB
18 DMF / 90°C \f(\ o¢
19a R='Bu

19b R=Pr
OTBS

/N Bu;Sn O R

CIM R BusSn COsH VL )\NHA/
: N
H’\‘\n/\NH2 HATU Ho L &
HOAL, DIPEA

20aR=tBu ° DCM, DMF 21a R="Bu
20b R='Pr 21b R='Pr
HATU

HOAt, DIPEA
DCM, DMF

=———COxH

N A X
2y

Cl

22a R:t_Bu
5 22b R="Pr



Schenme 2 provides an exanple of the synthesis of fragnents 21 and 22.
i)mCPBA, DCM 0..,, ~OIBS ~~OTBS ii)(R R)Co-salen BuLi, BF30Et2, THF 10
AcOH, H20 wo 2a»4/08PB = PMBCI i) Cp2ZrHCI, Tol OIBS KHVPETM@PBHSI06§04NCS 12
13 OPMB OPMB CI TBS TBAF CI OH BAIB / TEMPO THE CH2Cl 2 14 15 OPMVMB OPMB
Cl PPh3CH21,1 C = i) DDQ DCM H20 NaHMDS /THF | ii) NaBH4 -789C iii)
TBSOTf / DCM 16 17 R OTBS NH2 OTBS HNIy CQ O _dC / \ R200 C cul
/ K2CO3 = 18 NN-DVEDA H NN H B*NHBoc  DWMF / 90C 19a R=tBu 0 19b R= Or OIBS
OTBS CI R Bu3S/---\C02H Bu3Sn 0 R H Scheme 2

Synthesis of intermediate 11

O,
L™>—>0tBS

To a solution of intermediate 10 (72.3 g, 0.39 mol)) in anhydrous
dichloromethane (DCM) (918 mL) at room temperature 3-
Chloroperbenzoic acid (m-CPBA) (100 g, 0.58 mol) was added
portionwise, and the mixture was stirred at room temperature for 18 h.
10 The white precipitate was quenched with saturated aqueous solution of
NaHCOg3, extracted with DCM (3 x 250 mL) and washed again with
saturated aqueous solution of NaHCOs3 (3 x 250 mL). The organic layers
were combined, dried over anhydrous Na>SOs4 and concentrated in
vacuo. The resulting oil was purified on silica gel (Hexane-EtOAc; 15:1)
15 to provide epoxide as a colourless oil (64.5 g, 82%). To a solution of
racemic epoxide (30 g, 0.15 mol) in anhydrous THF (7.5 mL) (R,R)-(-)-
N,N’-Bis(3,5-di-tert-butylsalicylidene)-1,2-cyclohexanediaminocobalt(Il)
[(R,R)Co(Il) complex] (448 mg, 0.74 mmol) was added, followed by AcOH
(0.14 mL). The solution was cooled to O °C and water (1.2 mL) was
20 added dropwise. The reaction was allowed to warm to room temperature
and stirred for 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
eluent, provided chiral epoxide (+)-11 (13.6 g, yield: 46%) as a

25 colourless oil.

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

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,
30 9H), 0.04 (s, 6H).

I3C NMR (CDCls, 75 MHz)é: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5.2.



~I AN HNNH2 HATU H O C  HOAt, DI PEA 20a R=tBu 0 DCM DVF 2l1a R=tBu 20b R=
O 21b R= O HATU CO2H HOAt, DOPEA DCMDW OIBS ORH O C  22a R=tBu 5
22b R= OwoRo®08876080761 PCT/ EP2008/ 068049 59 Schene 2PCHEPRIVSH64DT
internediate 11 0,, L OIBS 5 To a solution of internediate 10 (72.3 g,
0.39 nol)) in anhydrous dichl oromet han O(DCM (918 nlL) at roomtenperature
3- Chl oroperbenzoic acid (m CPBA) (100 5 0.58 nol) was added portionw se,
and the m xture was stirred at roomtenperature for 18 h. 10 The white
preci pitate was quenched with saturated aqueous sol ution of NaHCGCS,
extracted w . d washed again with saturated aqueous
sol ution o%ﬂ% irfte di )e he organic |l ayers were conbined, dried
over anhydrous Na2SO4 and concentrated in vacuo. The resulting oil was
purified on silica gel (Hexane-EtQOAc; 1341) 15 to provide epoxide as a
colourless oil (64.5 g, 82%. TOWS{'BS

5
Propyne (10 mL, 0.176 mol) was condensed at -78°C and dissolved in
anhydrous THF (165 mL). n-Butyllithium (75.1 mL, 0.188 mol) was
added dropwise under N2 over 30 min, and the resultant white
suspension was stirred for an additional 30 min at -78°C. A solution of

10 (1) (R)-2-[2-(tert-butyldimethylsilyloxy)ethyljoxirane 11 (23.7 g, 0.117
mol)) in anhydrous THF (125 mL) was then added dropwise followed by
addition of BF3 OEt: (22.1 mL, 0.176 mol). The mixture was stirred for 1
h at -78 °C and for an additional hour at O °C. The reaction mixture
was quenched with saturated aqueous solution of NH4Cl (150 mL) and

15 extracted with Et2oO (3 x 150 mL). The combined organic layers were
dried over NasSOs, filtered, and concentrated. Flash chromatography
(hexane/EtOAc 10:1 to 1:1) provided alcohol 12 (22.7 g, yield: 80%) as a
colourless oil.

[a]p=+5.6 (c 0.1, CHCl3).

20 H NMR (500 MHz, CDCls) 6: 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 NMR (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.

25 MS (ES) m/z243.2 [M+H]*, 265.2 [M+Na]*

Synthesis of intermediate 13

OPMB
\/:\/\
OTBS

30



racem c epoxide (30 g, 0.15 nol) in anhydrous THE (7.5 n.) (R R-(-)-
N, N -Bis(3, 5-di-tert-butylsalicylidene)-1, 2-cycl ohexanedi am nocobal t(I1)
[ (R R) Co(WO)o@mspieex] (448 ng, 0.74 mmol) was added, f olPCopdoospesheOH
(0.14 mL). The solution was cooled to O C and water (1.2 nL) was 20 added

dropwi se. The reaction was allowed to mto roomtenperature and stirred
for 18 h. After that time the volatile terials were concentrated in
vacuo and the crude was directly |loaded on a silica gel columm. Flash

chr omat ogr @W usPhifior0add £t LA (18:78 mpln'zmgl)1%§rowmu6rﬂthepr(6012c7eg,
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1.70 (m 2H), O. 87 (s, 30 9H), 0.04 (s, 6H). 13C NVR (CDC13, 75 M) 6:
60. 2, 50.2 waryaddedevia adigtian fugnel over 2. pvmdacfsﬂ@m%ﬂ@mm@gwsvmsmg

60 Synthesis o roediate, 12 Q

00 oSinientngh LS TRdiatenta (7 L1850 SoMQRS, I T LA R vt
(75.1 L, QfBremlokyWeszyltedREidY @PPME%E% mw BROoVES 1a6l) Thraniaydrdie
resultant white suspension was stirred for an additional 30 mn at -78C. A

sol uti on ofTHB (190 om))- 2A{‘t2r (2 et tathut §| YrmblaaymexiureowpsetHgnrbr wid 11
(23.7 g, O. 1 I in _anhydr.ous hen adde dropw se
ol | owed by dEitR SusPuERPIEERY P T Cr o @bkl ahy SR o fEr R
stirred forgseparfited an/® @@%ﬂ@fusﬁlgﬂm tWQ@%XHﬂ@U@tI@éI?/ e&trathed r eagt i on
m xture was quenched with saturated aqueous solution of NH4Cl1 (150 ni) and
10 EtOAc (3 x 500 mL). The combined organic layers were washed with
saturated aqueous solution of NaCl, dried over anhydrous Nas SO4,
filtered, and concentrated to afford 13 as yellow oil, which was used in
the next steps without further purification (61.3 g, yield: 99%).
IH NMR (CDClsz, 300 MHz)s: 7.25 (d, 2H, J = 8.7 Hz), 6.90 (d, 2H, J =
15 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 14

OPMB

CIWOTBS
20

To a solution of 13 (61.3 g, 0.169 mol) in anhydrous toluene (2.1 L),
under N2 atmosphere and at O °C Schwartz's reagent
(Bis(cyclopentadienyl)zirconium(IV) chloride hydride, Cp2ZrHCI) (130.3
25 g, 0.507 mol) was added and the reaction was stirred S min at room
temperature. The reaction temperature was increased to 50 °C over a
period of 20 min and stirred at 50 °C for 2.5 h. During this time the
reaction solution turned of orange colour. The reaction was cooled to O
°C and N-chlorosuccinimide (58.45 g, 0.440 mol) was added in one

30 portion. Stirring was continued for 30 min at room temperature and the



15 extracted with Et20 (3 x 150 nL). The conbi ned organic |ayers were
dried over Na2SO4, filtered, and concentrated. Flash chromatography
(hexane/ BVQA0091B07b1t 0 1: 1) provided al cohol 12 (22.7 g, Pgr4ipdoos®esmo as a
colourless oil. [a]D = +5.6 (c 0. 1, CHC13). 20 1H NMR (500 MHz, CDC13) 6:

3.75-3.90 (m 3H), 3.47 (d, 1H, J= 2.75% . 2.34 (m 2H), 1.79, (t,
3H, J = 2.4 Hz), 1.75 (m 2H), 0.89 (s,°8H), 007 (s, 6H) 13c NVR (125
MHz, CDC13) 6: 77.8, 75.8, 707 62.4, 37.6, 27.6, 26,1, 3, 3.7, -5.3,

_5. 4. 25 Nseagdynpwas diguted phb) Hesmm A QANADS: 55\599h@§+)51%9ﬁn@vm€rﬂ%du ate

13 OPMB OT 2008/ 6 S of 12
(41.8 g, 0%7?091qv$y§ﬁg19#g)crovmggé€ gggggﬁ%es % %géd aI ggg}e:'lalﬁﬁ’ydrous
THE (1190 i) walich % sCubadevithBut aﬁﬁ%phﬁmﬁca@u@niwﬂoguyie@@ 86 VDS in

t ol uene (380 nL, 0.190 was added via adittion funnel over a period of

30 nin. Théanxt@0e5 fad, §I")5€ia)¥ed at this terrperature for 45 min, foI I ovved

By 20 o TSl Gl LY BTN P 87 S0 BIEEA S92,

quenched V"'S“? HAREUERL 6 pAUEPMS §ODW | 'leg @f45\"(€C21H (600 1L} 1A .8pqani ¢
s phase

| ayer was separ at ed and’ t hé "aqueol 'xhaustively extracted with
10 Et OAc ( 3H), 5000nnr, 2H)e 3coBinmedHYy Ga2iT dt,| Akers =we1% Hups BB st BH),

sat ur at ed ous ut i of i over anhydrous Nat SO4,

filtered, andOdsh brbeiiey oy Popa a5 Hy yel I ow 0i |, which was used in

the next St@@SNMIW@‘1501f3,‘”7t5hR/fHB;‘8F'1‘?59?@2'1%‘&).6,611-3%).9; Wb 312999 114.0,
10 75.2,71.4, 59.8, 55.5, 37.7, 33.8, 26.1, 21.2, 18.5, -5.1.

Synthesis of intermediate 15

OPMB
ClY\/\/\OH

To a solution of 14 (23 g, 0.058 mol)) in anhydrous THF (288 mL) under

N2 and at O °C a solution of Tetrabutylammonium fluoride (TBAF)

15

(115.3 mL, 0.115 mol) was added dropwise over a period of 20 min (the
solution turned red). The reaction mixture was stirred at room
20 temperature for 2 h, and then was quenched with saturated aqueous
solution of NH4Cl (200 mL). The layers were separated and the aqueous
phase was exhaustively extracted with EtOAc (3 x 150 mlL). The
combined organic layers were dried over Na.SQ4, filtered, and
concentrated. Flash chromatography (hexane /EtOAc 4:1 to 1:1)
25 provided 15 as a colourless oil (11.9 g, yield: 73%).
IH NMR (CDCls, 300 MHz)s: 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).

30 Synthesis of intermediate 16




1H NVR (CDC13, 300 MHz)6: 7.25 (d, 2H, J =8.7 Hz), 6.90 (d, 2H, J = 15
8.7 Hz), 4.45 (m 2H), 3.80 (s, 3H, 3.65 (m 3H), 2.40 (m 2H), 1.82 (m
2H), 1. 79v0t2p093i8p76d= 2.4 Hz), 0.92 (s, 9H), 0.05 (s, 6HPCTHPrMEO6$039 Of
internediate 14 OPMB Cl OIBS 20 To a solution of 13 (61.3 g, 0.169 nol)
i n anhydrous toluene (2.1 L), wunder N2_atnosphere and at 0 C Schwartz"s
reagent (Bis(cyclopentadi enyl)zirconiun{lV) chloride hydride, Cp2ZrHCl)
(130.3 25 g, 0.507 nol) was added and the reaction was stirred 5 mn at
room tenperature. The reaction tenperature was increased to 50 C over a
period of 20 mn and stirred at 50 C for o h. During this tinme the
reaction solution turned of or angg col ourz e reaction was cooled to 0 C
and N-chl orosucci ni m de (58.45 g, Wms added in one 30 portion.
Stirring was continued for 30 min atl roomtenperature and the WO

2009/ 080761 PCT/ EP2008/ 068049 62 reaction was diluted with Hexane/ Et OAc
(95:5; 500 m.). Renoving of the solid by filtration and evaporation of

vol atiles FQDQé!ééi@Qyﬂaﬂo%erYﬁﬂé)gBAQBb (Wi, s hgWess gs edmidlf Reald dddddefo a
purification (15.1 g, D—+205(c1 CHC13). 5 1H NWR

(CDC13, BoGohRtipB: of 2511€@Ih012H15J :(9827 $i7) 326. 87 (avmeoly, and 8,%,616)
5.64 (td, 1 Hz), .3.8 3H),
370 (m ofytramgsiyippdidindl oy fPedfeof 15l gz, g3 miihy if ditydrous’™
(m 2H), 0.d8hlcvonHthane. (19L) 6Hhe ¥SSctdR ARG, win Mdsréd dd5%edm
130.9, 130.7, 129.6, 124.2, 114.0, 10 75.2, 71.4, 59.8, 55.5, 37.7, 33.8,
26.1, 21.2tenmezatus: for 8Pnhhestis the 4laebphwdisane IphgepvRtectable (TLC),

and then it was quenched with a saturated aqueous solution of NH4Cl
10 and extracted with DCM (3 x 100 mL). The combined organic phases

were dried over anhydrous Na.SO4, filtered and concentrated. The

residue was purified by flash chromatography (Hexane/EtOAc 4:1 to

1:1) to afford 16 as colourless oil (6.3 g, yield: 69%)

IH NMR (CDCls, 300 MHz)o: 9.78 (s, 1H), 7.25 (d, 2H, J = 8.7 Hz), 6.85
15 (d, 2H, J = 8.7 Hz), 5.64 (t, 1H, J = 7.8 Hz), 4.45 (q, 2H, J = 11.1 Hz),

4.02 (m, 1H), 3.80 (s, 3H), 2.60 (m, 2H), 2.35 (m, 2H), 2.03 (s, 3H).

13C NMR (CDCls, 75 MHz) &: 201, 159.6, 132.1, 130.1, 129.7, 122.8,

114.1, 73.3, 71.5, 55.5, 48.3, 33.5, 21.3.

20 Synthesis of intermediate 17

.|IO

PMB
CIM
|

To a suspension of iodomethyltriphenylphosphonium iodide (16.6 g; 31
25 mmol) in anhydrous THF (126 mL), at room temperature, a 1M solution
of NaHMDS in anhydrous THF (31.27 Ml, 31.27 mol) was slowly added.
After stirring for 2 min, the yellow mixture was cooled to -78 °C and a
solution of 16 (6.3 g, 22 mmol) in anhydrous THF (82 mL) was then

added. The reaction mixture was stirred at -78 °C for 2 h, and at room
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2,3-Dichloro-5,6-dicyano-p-benzoquinone (DDQ) (3.6g, 16 mmol) was
added to a solution of 17 (5 g, 12 mmol) in DCM-H>0O (20:1, 98 mlL)
under N, atmosphere at room temperature. After 1.5 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 mlL) and brine (50 mL). The organic phase was dried over
anhydrous Na2SO4, filtered and concentrated. Chromatographic
separation of p-methoxybenzaldehyde was facilitated by reduction to p-
methoxybenzyl alcohol. Towards this end, a solution of the obtained
residue in MeOH (98 mlL) with NaBH4 (0.60g, 16 mmol) under N»
atmosphere was maintained at room temperature for 1 h. The reaction
mixture was then quenched by pouring into EtoO (100 mL) and washing
with 1 M HCI (40 mL) and brine (40 mL). The organic phase was dried
over anhydrous NaxSOg4, 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%).



1H NMR (CDC13, 300 MHz)6: 9.78 (s, 1H), 7.25 (d, 2H, J =8.7 Hz), 6.85 15
(d, 2H, J =8.7 Hz), 5.64 (t, 1H J =7.8 Hz), 4.45 (q, 2H, J = 11.1 Hz),
4.02 (m wWo2pesdseB1(s, 3H), 2.60 (m 2H), 2.35 (m 2H), PRTER2¢8/06BH4) . 13C
NVR (CDC13, 75 MHz) 6: 201, 159.6, 132.1, 130.1, 129.7, 122.8, 114.1,
73.3, 71.5, 55.5, 48.3, 33.5, 21.3. 20 ﬁ%nthesis of internediate 17 OPMB
Cl I To a suspension of iodonethyltriphenyl phosphoniumiodide (16.6 g; 31

25 mol ) in anhydrous THE (126 niL), at roomtenperature, a 1M sol ution of
NaHVDS in dithgdicdusionpf segaormdamnalceinod 12,%oR) Iasmsplviyaghdmous AEM

stirring f 2 _mn, t el | Jpxtur oghed tq -.7 s@Jyti on
of 16 (8. 380 BRI KE AL Tt bR G il B Bt 2
reacti on mnidplp Wessst hded adrop®ise,f ofoRoWedantyat ddeatioMD 2P094£30761
PCT/ EP2008/ 068049 64 tenperature for 5 mn, diluted with hexane and

filtered tevdtimeivglyloftrifaiaroatethanesulionage waB$OAded2v3 hiHexdiZe, t he

conbined filtr wer e ..evapqrated under reduc p sure .and,t he
osul ty otk e Fe et AR BE S SR F R T e T BB peRads 1 1o
8:1) afforaiay ghén@hea whthy el 3MvwH0I1 | (265mfl.) Band ekt £hictéd %rith UNIONVR2(XDEL 3,

300 MHz)6: 7.25 (d, 2H, J = 8.7 Hz), 6.85(d, 2H J = 8.7 Hz), 6.25 (m
2H) 5.64 (mLiHThe= cpmgbiged argani¢ ayery , wBreowashegHywitha assyatirategd 2. 40

(5028 By, St R el R TS
added to aovel W40 Qffilleredd athd ¢nse@irhtéd) BaMhH2Ordatdgra®byHexane
10 /EtOAc 100:1 to 20:1) provided 18 as a colourless oil (3.14 g, yield:
80%).
IH NMR (CDCls, 300 MHz)s: 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).
15 13C NMR (CDCls, 75 MHz)6: 137.7, 130.9, 124.3, 84.6, 70.6, 42.5, 36.6,
25.9, 21.3, 18.2, -4.4.

Synthesis of intermediate 19a

OTBS

ZT

BocHN
20 0] Cl

A resealable Schlenk tube was charged with copper (I) iodide (148 mg,
0.78 mmol), potassium carbonate (1.076 g, 7.78 mmol) and Boc-tert-
LeuCONH; (prepared following the procedure described in Pozdnev, V.
25 F., Tetrahedron Letters 1995, 36, 7115-7118) (0.96 g, 4.15 mmol),
evacuated and filled with N». N,N-Dimethylethylenediamine (DMEDA)
(0.166 mL, 1.55 mmol), vinyl iodide 18 (1.04g, 2.59 mmol) and
anhydrous DMF (15 mL) were added under No. The Schlenk tube was

sealed, heated at 90 °C for 18h and cooled to room temperature. The



under N2 atnosphere at roomtenperature. After 1.5 h (TLC Hexane/ EtOAc 4:1
showed no starting nmaterial) the reaction was quenched by pouring into

Et 20 (200woi2posansazenashi ng with 1M NaOH (3 x 50 nlL) andPbmiEreoo8hesond). The
organi ¢ phase was dried over 20 anhydrous Na2SO4, filtered and
concentrated. Chromatographic separ atiéﬁ of p-net hoxybenzal dehyde was
facilitated by reduction to p- nethoxybenzyl alcohol. Towards this end, a
solution of the obtained residue in MeOH (98 nL) with NaBH4 (0. 60g, 16
nmmol ) underesipltaat npdpheee Wags ditited avitedEaPAcosrd: ansachedr wittowater. The

reaction 2 ] . th q ' i nt0. 10 nd
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6H) . 79.9, 71.6, 62.5, 36.5, 34.8, 33.8, 28.1, 26.7, 25.9, 21.2, 18.3, -4.3, -
4.4,

15 Synthesis of intermediate 19b

OTBS
§
BocHN = N
0 Cl

A resealable Schlenk tube was charged with copper (I) iodide (40.4 mg,
20 0.213 mmol), potassium carbonate (294 mg, 2.13 mmol) and Boc-Val-
CONH: (prepared following the procedure described in Pozdnev, V. F.,
Tetrahedron Letters 1995, 36, 7115-7118) (230 mg, 1.06 mmol),
evacuated and filled with N.. N,N-Dimethylethylenediamine (45 pL,
0.426 mmol), vinyl iodide 18 (283 mg, 0.71 mmol) and anhydrous DMF
25 (35 mL) were added underN,. The Schlenk tube was sealed, heated at
90 °C for 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 anhydrous NasSO4. The solvent

was removed under reduced pressure and the residue was purified by



15 13C NWR (CDC13, 75 MHz)6: 137.7, 130.9, 124.3, 84.6, 70.6, 42.5, 36.6,
25.9, 21.3, 18.2, -4.4. Synthesis of internediate 19a OTBS H N BocHN | A
20 0 G Avoeswalsatsie Schl enk tube was charged w th copp@cT(drroosodsode (148
ng, O0.78 mmol), potassium carbonate (1.076 g, 7.78 mmol) and Boc-tert-
LeuCONH2 (prepared follow ng the proced Le described in Pozdnev, V. 25 F.
Tetrahedron Letters 1995, 36, 7115-7118%3I (0.96 g, 4.15 mmol), evacuated
and filled with N2. NN D net hyl et hyl enedi am ne (DVEDA) (0.166 nmL, 1.55
nmmol ), vi nflashodelaeomatqgraphy. onssilige| pelandlexare/dEtoUsc.DME1( 1% nd)l)wer e

added under, T e be. was-~§ i t t _90,C for 18h and
cool ed to 1BoMm %‘Ifrrl%é?gt@d’r 7RSS 552 S o RS b5aTbes0g0 et
resul tant mixNMR (oasCdi BODERE)5h7 BEORe, and Joenghes) \@.vg-@mﬁgn, 1Hye
organi c | ayer was washed with water and dried over anﬁydr ous 2S04, The
sol vent waS.b&rtbved, uitd&r.S idgudedR thess iy, 4mbt4hé6 (meslldpyed Was(dsurilj ed by

fl ash t id | / = 20: 15:

o el atbe 0% P63 5o a3 dmg LS 062 00 5t0an 0 s RIS
(CDC13, 30Qs M) 60.98 (@, 881, J 6.9 Hz) 20031741, 361,79 6.9 Hégﬂ 0989 (§; 6H)Hz) .
5.54 (t, 1H, J = 7.8 Hz), 5.35 (d, 1H J ='9.0 Fz), 4.76 (g, 1H, J ="7.8
Hz), 3.89 @O71s, 3B)-00®(HAH).3. 73-3.68 (m 1H), 2.12 (m 4H), 1.98 10 (s,
3H), 1.40 (s, 9H), 0.97 (s, 9H), 0.84 (s, 9H), 0.02 (s, 3H), 0.01 (s, 3H).
13C NVR (CDC13, 75 MHz)6: 168.9, 156.0 131.1, 123.9, 122.6, 108.2,

Svnthesis of intermediate 20a

10
OTBS

§
H,N & N
0 Cl

A solution of amino protected derivative 19a (670 mg, 1.33 mmol) in
ethylenglycol (30 mL) was heated at 200 °C for 15 min. The reaction

15 mixture was then cooled at room temperature, diluted with DCM,
quenched with brine and poured into water. A few drops of 3M NaOH
were added until the solution reached pH 14 and then was extracted
thoroughly with DCM. The combined organic phases were dried over
anhydrous Na»SOs4, filtrated and concentrated in vacuo to afford the

20 primary amine 20a (510 mg, yield: 95%) as a yellow oil which was used
without further purification.
IH NMR (CDCls , 300 MHz)s: 8.77 (d, 1H, J = 9.9 Hz), 6.71 (t, 1H, J =
9.6 Hz), 5.56 (t, 1H, J= 7.8 Hz), 4.71 (m, 1H), 3.72 (m, 1H), 3.14 (s, 1H),
2.14 (m, 4H), 1.97 (s, 3H), 0.97 (s, 9H), 0.84 (s, 9H), 0.02 (s, 6H).

25 I13C NMR (CDCls, 75 MHz)s: 171.2, 131.0, 124.1, 122.5, 107.1, 71.5,
64.3, 36.2, 34.5, 33.8, 26.5, 26.0, 21.2, 18.2, -4.4, -4.5.

Synthesis of intermediate 20b




79.9, 71.6, 62.5, 36.5, 34.8, 33.8, 28.1, 26.7, 25.9, 21.2, 18.3, -4.3, -
4.4, 15 Synthesis of internediate 190 OITBS YH N BocHN O CI A reseal abl e
Schl enk twbeowasowhar ged wi th copper (1) iodide (40.4 nmpCT/EPQ003/028039 nmol ),
pot assi um carbonate (294 ng, 2.13 mmol) and Boc VaI CONH2 (prepared
foll owi ng the procedure described in Po gne Tetrahedron Letters
1995, 36, 7115-7118) (230 ng, 1.06 nnnlé evacuated and filled with N2.
NN- Di et hyl et hyl enedi ami ne (45 L, 0.426 nnol% vinyl iodide 18 (283 ny,
0.71 nmml ) and anhydrous DMF 25 (35 ni) wer %ded under N2. The Schl enk
tube was seal ed, heated at 90 C 18h cooled to room tenperature.
The resultant m xture was diluted W th Et{OAc|.and quenched with water. The
organi c layer was washed with wa(e Ari edovVer anhydrous Na2SO4. The
sol vent was renoved under reduced ppessure angythe residue was purified by
WO 2009/ 080761 PCT/ EP2008/ 068049 67 flash chromat ography on silica gel
(Hexane/ Et CAc, 7:1 to 3:1). Internmediate 19b (270 g, yield: 77% was

bt d | NVR 0 6: 2,80 (d, 1H Jz 9. 3 Hz.

oo b ga Phebnthion of ahiRe' Sotedyed eI 1050040 w2 Firdelie (i
1H), 3.93 (e‘ﬂﬁyleﬂ'gllyc& %:5 %ﬂﬁj W@sohﬁéied 348908 63 f6M 15 thin.2ThE- Fead?idM

5H), 2.02 (s, ., 0.98 (d, 3H J =6.9 Hz), 0.93 (d, 3H J =
6.9 Hz) S oragd(lse WH)S thenoczo() d 3#) roomode(npergkyre,Sylilttiedi wigi DCM,

| nt er medi at R e%%%ed with brine and poured into water. A few drops of 3M NaOH

were added until the solution reached pH 14 and then was extracted
thoroughly with DCM. The combined organic phases were dried over
anhydrous Na>SOs4, filtrated and concentrated in vacuo to afford the
10 primary amine 20b (170 mg, yield 85%) as a yellow oil which was used
without further purification.
IH NMR (CDCls, 300 MHz)o: 9.27 (d, 1H, J = 10.2 Hz), 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,
1H), 3.31 (d, 1H, J = 3.6 Hz) 2.44-2.33 (m, 1H), 2.20-2.16 (m, 4H), 2.03
15 (s, 3H), 1.59 (br s, 2H), 1.00 (d, 3H, J = 6.9 Hz), 0.89 (s, 9H), 0.82 (d,
3H, J= 6.9 Hz), 0.05 (s, 6H).
13C NMR (CDCls, 75 MHz)o: 172.1, 131.1, 124.1, 122.5, 107.4, 71.5,
60.2, 36.2, 33.7, 30.8, 26.0, 21.3, 20.0, 18.3, 16.1, -4.3, -4.4.

20 Synthesis of intermediate 21a

OTBS
BU38n 0] H
VI\H NP~ S
O Cl

To a solution of amine 20a (918 mg, 2.27 mmol) in anhydrous
25 DCM/DMF (10:1, 39.6 mL), a solution of (Z)-3-tributylstannylpropenoic
acid (1028 mg, 2.84 mmol) in anhydrous DCM was added, under No

atmosphere, and then was cooled at O °C. Diisopropylethylamine



OfBS YH HZN N O CI A solution of amno protected derivative 19a (670 ng,
1.33 mol) in ethylenglycol (30 nL) was heated at 200 C for 15 mn. The
reacti on wb2o0woesd1sne was then cool ed at room t enper at ur @CTdiPReNsAasM t h DCM
guenched with brine and poured into water. A few drops of 3M NaCH were
added until the solution reached pH 14 and then was extracted thoroughly
with DCM The conbi ned organi c phases e dried over anhydrous Na2SO4,
filtrated and concentrated in vacuo to afford the 20 primary am ne 20a (510

ng, yield: (BEBEAZ4OH gl v snmoalhi EAlx@®xys ézalengotiiazalet (REPAL) (310

purificatiqn 1 30 e - Jd = z 6,71 (t,
1H, J = 9%gww?%é“%, %fch, B F%rghﬁ(t%l %5:1(7 fﬁﬂ)b%“%f’%g%%ll H) |
3.14 (s, 1viuron2udd HeRafttdrophoSphbse TUP. 860 sSmgH).270. 8 dlp, wéikd

0.02 (s, 6H). 25 13C NMR (CDCl13, 75 MHz)6: 171.2, 131.0, 124.1, 122.5,
107.1, 71. ®ddeghtgthgsoputigr s1d adteg, 3Qenm the cgld bpth wag removeds They, 5,
Synt hesiss (%f ai tr}t%rmmlex iuzli,t %Va%Ob i\r/\lpcgog%/ 0807&%{11 ePrCTt/ I;P2f00 06804%19 he%@w BS YH
H2ZN N 0™C RSP UL YOF 5T % peroiGl cPed 1éaer]rovaatl & ?L]é_ 255 rﬁy 5 nmol )
in ethyl ergbyadatéd aqiiebusasolieRinesf NH.LQ0peuked Ak Kater ARGl ée@stican 5

m xture was then cooled at roomtenperature, diluted wth DCM quenched

wi th brine véitd P6Mediencompings. orgadriw Bhepes oreBMARCH OVaE ranad@iiunt i |
the sol uti AL 4(5 hﬁﬂepe% ]aAflda %%rfcg%@r%a. efﬁer %%gl%fjue was purified by flash

chromatography (Hexane/EtOAc 20:1 to 15:1) to give amide 21a (1.11
10 g; yield: 66%) as an oil.

'H NMR (CDClsz, 300 MHz)o: 7.63 (d, 1H, J = 10.5 Hz), 6.97 (d, 1H, J =

12.3 Hz), 6.75 (d, 1H, J= 12.3 Hz), 6.72 (t, 1H, J= 9.5 Hz), 6.50 (d, 1H,

J=9.0 Hz), 5.56 (t, 1H, J = 6.6 Hz), 4.83 (q, 1H, J = 9.0 Hz), 4.41 (d,

1H, J = 9.6 Hz) 3.76 (m, 1H), 2.17 (m, 4H), 2.01 (s, 3H), 1.45 (m, 6H),
15 1.25 (m, 8H), 1.0 (s, 9H), 0.88 (s, 9H), 0.84 (m, 13H), 0.06 (s, 6H).

Synthesis of intermediate 21b

OTBS
Bus;Sn O H
vl\m N~ N
O Cl

To a solution of amine 20b (170 mg, 0.437 mmol) in anhydrous
DCM/DMF (10:1, 7.7 mL), a solution of (Z)-3-tributylstannylpropenoic
acid (197.2 mg, 0.546 mmol) in anhydrous DCM was added, under N2
atmosphere, and then was cooled at O °C. DIPEA (0.11 mL, 0.655
25 mmol), HOAt (59.4 mg, 0.437 mmol), and HATU (166 mg, 0.437 mmol)

20

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



t horoughly with DCM The conbi ned organi ¢ phases were dried over anhydrous
Na2SO4, filtrated and concentrated in vacuo to afford the 10 primry am ne
20b (170 wW0,2009/080$185%) as a yellow oil which was used Pairteroes/o06some her
purification. 1H NVR (CDC13, 300 MHz) 6: 9 27 (d, 1H, J= 10.2 Hz), 6.76 (dd,
1H, J= 11.1, 9.6 Hz), 5.61 (t, 1 H J % 8 Hz), 4.80-4.72 (m 1 H),
3.81-3.73 (m 1H), 3.31 (d, 1H, J= 3.6 Q|z) 2.44-2.33 (m 1H), 2.20- 2 16
(m 4H), 2.03 15 (s, I—%159(brs,2H) 100(d 3H, J = 6.9 Hz) 89
(s, 9H). 0aghydrousaNe29Qasfiiered, amd @oncentmed. b@mﬁiw@mc%pwéim)es

213, 20 021425 fhramingersbtly tetSpe piofe 20°0i8: 133 0 My i

Bu3sn 0 H mu\lgg'”sof %'Haela /R aS A, uxmacnf&imam ne 20a (918 nyg, 2 27 nmol )
i n anhydrous 10: 1, 39.6 nL), a solution of

(Z) - 3-tri bubEyNMRBAR Qo MHz)a%i 696168l iy J 2.1848 o), )7.00 (dntylr drs DCM

was add ere, d e | ed C.

D1 1 sopr Gby ek Ay TAnPnEoVe, 38bor GabIBLIBT ZFB0arbea04YS Beh(DPRERy 1B 6 nt.
3.4 mol ), Jl—wgrf@%)yf)?s@q@bﬁm@t@rmzqm 4HANq, 1131101 0o Hz)24. 419 )1Hand

N, N, N, N -Tetranet hyl - 7-azabenzotriazoi-1- yl)uroni um

hexaf | uor ophoshhatia), (S-W‘)u)m,( 8860, Ayl 7 2R A, §)1V\(§|; SH)add4d (p THE At on

and after 30 m.n t col a s ved he reacti on m xture was
stirred at ?(%gﬁ)(’éﬂgér(ﬁt g?ﬁ’ b&%’ 1?@;7&1%91(_% @ﬁ) a saturated aqueous
sol ution ofisfHHAR (PR 7sAHNR! oD 194.8aG2A8  136.2, 131.1, 123.9,
10 122.6, 108.7, 71.6, 59.2, 36.5, 33.7, 31.4, 29.5, 27.6, 26.1, 21.3, 19.5,

18.5, 14.0, 11.8, -4.3, -4.4.

Synthesis of intermediate 22a

OTBS

N_ = N
/J\H 0] Cl

15 To a solution of 20a (120 mg, 0.30 mmol) and propiolic acid (23 pL,
0.37 mmol) in anhydrous DCM/DMF 10:1 (4.2 mL) at O °C, HATU (113
mg, 0.30 mmol), HOAt (40 mg, 0.30 mmol) and DIPEA (0.78 pL, 0.44
mmol) were added. The reaction was stirred at O °C for 30 min and 2
hours at room temperature. Then, the crude mixture was treated with a

20 saturated aqueous solution of NH4Cl and extracted with CH2Cls. The
combined filtrates were washed with H2O. After drying and evaporating
the solvent under reduced pressure the crude was purified by column
chromatography (Ethyl acetate/hexanes mixture) to afford pure
compound 22a (50 mg, yield: 40%).

25 H NMR (CDCls, 300 MHz) &: 8.20 (d, 1H, J = 10.2 Hz), 6.83 (d, 1H, J =
9.6 Hz), 6.72 (t, 1H, J= 9.3 Hz), 5.55 (t, 1H, J= 6.9 Hz), 4.88 (q, 1H, J =
8.7 Hz), 4.58 (d, 1H, J = 9.6 Hz), 3.75 (m, 1H), 2.90 (s, 1H), 2.17 (m,
4H), 2.00 (s, 3H), 1.02 (s, 9H), 0.87 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H).



with DCM The conbi ned organi c phases were dried over anhydrous Na2SO4,
filtered and concentrated. The residue was purified by flash

chr omat ogweapby/agbstane/ Et OAc 20: 1 to 15:1) to give am deCZE®2§s/0dsh49 10 g;
yield: 66% as an oil. 1H NWVR (CDC13, 300 MHz)6: 7.63 (d, 1H, J = 10.5 Hz),
6.97 (d, 1H, J = 12.3 Hz), 6.75 (d, 1? J =12.3 Hz), 6.72 (t, 1 H J =
9.5 Hz), 6.50 (d, 1 H J =9.0 Hz), 5. 5 (t, 1H, J =6.6 Hz), 4.83 (q, 1H,
J =9.0 Hz), 4.41 ?d, 1H J = 9.6 Ft% 3.76 (m _ 1H), 2.17 (m_4H), 2.01 (s,
3H), 1.45 (¢ MR (CDSI3, 75 MHz)gh) 167.D 122 9H316, 8244, 1993, 00944 m
13H), 0.06 hgsi i nter j S, By3 HiwNNHO
o 50 o d Bl Tda, PTIEDS, Shs (fisfﬁ%é%ée%%?b %E} 2|1n5a§h%yg’r A

DCM DVF (1@:.4, 7.7 mL), a solution of (2Z)-3-tributylstannyl propenoic acid
(197.2 ng, 0.546 mol) in anhydrous DCM was added, under N2 at nosphere,
and then was cooled at 0 C DIPEA (0.11 nL, 0.655 25 nmol), HOAt (59.4 ng,

0. 437 N?I )S a[EdS{—SMT | (t166e%§te:2$37 nmmol) were added to the solution and
after 3 i ved. The reaction m xture was stirred
at roomtenperature for 2h, quenched wth a @a@Bsirated aqueous sol ution of
The conbi ned organic

NH4AC1, poured into water and extragted with
phases were dried over WO 2009/ 08p76X PGY/ EF200B/ 068049 70 anhydrous
Na2SO4, filtered, and concentr e M due purified by flash
71 :
(

chr omat ogr aphy (Hexane/ Et OAc N am de 21b (250 ng,

to 18:1) to gi &
yield: 78% as a white foam 1H NWVR 13, 300 M) 6: 7.94 (d, 1H J =
10.8 Hz), 7.00 (d, 1H, J =

To a solution of 20b (200 mg, 0.51 mmol) and propiolic acid (39 pL,
0.64 mmol) in anhydrous DCM/DMF 10:1 (8 mL) at O °C, HATU (194
10 mg, 0.51 mmol), HOAt (69 mg, 0.51 mmol) and DIPEA (133 pL, 0.76
mmol) were added. The reaction was stirred at O °C for 30 min and 2
hours at room temperature. Then, the crude mixture was treated with a
saturated aqueous solution of NH4Cl and extracted with CH2Cla. The
combined filtrates were washed with H2O. After drying and evaporating
15 the solvent under reduced pressure the crude was purified by column
chromatography (Ethyl acetate/hexanes mixture) to afford pure

compound 22b (150 mg, yield: 67%).

IH NMR (CDCls, 300 MHz) 6: 7.02 (d, 1H, J= 11.4 Hz), 6.75 (dd, 1H, J =

20 10.8, 9.0 Hz), 6.53 (d, 1H, J = 10.2 Hz), 5.58 (dd, 1H, J = 9.0, 7.8 Hz),
4.87 (q, 1H, J = 7.8 Hz), 4.33 (dd, 1H, J = 8.7, 6.3 Hz), 3.84-3.76 (m,
1H), 2.83 (s, 1H), 2.23-2.11 (m, 5H), 2.05-2.03 (m, 3H), 0.99 (d, 6H, J =
6.9 Hz), 0.89 (s, 9H), 0.08 (s, 3H), 0.06 (s, 3H).

25 EXAMPLE 3: SYNTHESIS OF FRAGMENT 27

Scheme 3 provides an example of the synthesis of fragment 27.



512.3 Hz), 6.75 (d, 1 H J = 12.3 Hz), 6.72 (t, 1 H J = 9.5 Hz), 6.50 (d,
1H J=9.0H), 556 (t, J= 6.6 Hz, 1H), 4.83 (g, 1H J= 9.0 Hz), 4.41
(t, 1H, We2000sbsy, 3.76 (m 1H), 2.17 (m 4H), 2.01 (SCTBHR0sDESHZ9 (M

1
7H), 1.25 (m 8H), 0.88 (s, 9H), 0.84 (m 19H) 0.06 (s, 6H). 13C NWR
(CDC13, 75 MHz)6: 169.2, 166.8, 153.8, _}é6 131.1, 123.9, 10 122.6,
108.7, 71.6, 59.2, 36.5, 33.7, 31.4, 29 276 261 21.3, 19.5, 18.5,
14.0, 11.8, -4.3, -4.4. Synthe3|s of internediate 22a OTBS O H HN T-~'
0 C 15 To a solution of pOa (DC%)E%H'O' 30 nmmol ) an pr'opi olic acid (23
liL, 0.37 mmol )rsSoWLw@ 210: 1BED O ' CpHATU (113 ny,
0.30 mmol ), HOAt (40 0. 30 ) 'd DIPEA( 8 liL, 02a4—Tmol) were
added. The reaction W@ng stlrre(r;wa@lf1 MB for 30 M and 2 hours at room
tenperature. Then, the,crude m xture was treated w $h a 20 saturated
aqueous sol ution of NHlCl and extracted with CH2Cl12. The conbi ned
filtrates were washed wigth H2O After drying apd avapoPmQEmg t he sol vent
under reduced prgssure tlhe trudepPwas pupified ol upw @J;uomat ogr aphy
(Et hyl acet at e/ hexanesy m Xt ur ej—to-af f or & puife onpourd—22a (50 ny, yield:
409 . 25 1H NWR (CDEHS) 300 MHz) 8: 8.20 (@solH, J = 10.2 Hz), 6.83 (d, 1H,
J = 9.6 H), 6.72 (t, 14 J = 9.3 Hz) 5.55 (b 1 H J =6.9 Hz), 4.88
(q, 1H J= 8.7Hz), 458 (d, 1H J =9.6 Hz), 3.75 (m 1H), 2.90 (s,
1H, 2.17 (m 4H), 2.00 (s, 3H), 1.02 (s 9H), 0.87 (s, 9H), 0.05 (s, 3H),
0.04 (s, 3H. WO ZOQ% RRO0761 PCT/ EP2008/ 0@@@49 71

|
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Scheme 3

5 Svynthesis of intermediate 23

TBSO P
TBSO

To a suspension of iodomethyl triphenylphosphonium iodide (Gilbert
10 Stork, KZ. Tetrahedron letters 1989, 30(17), 2173) (6.6 g, 12.47 mmol)
in anhydrous THF (50 mL) at 0°C, a 1M solution of sodium
hexamethyldisilazane (NaHMDS) (12.5 mL, 12.47 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-
15 3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU) (3.02 mL, 24.95 mmol)
was then added via cannula, followed by the addition of aldehyde 1
(1.80 g, 4.99 mmol) dissolved in anhydrous THF (50 mL). The
temperature was kept at -78°C while the reaction mixture was stirred
for 2 hours. Hexane (200 mL) was added and the resulting slurry was

20 filtrated over Celite® and washed with additional hexane (200 mL). The



13C NW\R (CDC13, 75 MHz) 8: 167.5, 152.1, 131.0, 124.1, 122.3, 109.4, 77.1,
74.8, 71.7, 60.9, 36.5, 35.7, 33.8, 26.7, 26.1, 21.2, 18.3, -4.3, - 4.4. 5
Synt hesi swof2oemsersmedi ate 22b OTBS N.: ( OH N H O C Teca/Epetosiossone of 20b
(200 mg, 0.51 nmol) and propiolic acid (39 1iL, 0.64 mmol) in anhydrous
DCM DV 10:1 (8 nmL) at O'C, HATU (194 0 ng, 0.51 mmol), HOAt (69 ny,
0.51 mmol ) and DI PEA (133 1iL, 0.76 m*m? wer e added. The reaction was
stirred at 0 Cfor 30 mn and 2 hours at roomtenperature. Then, the crude
m xt ure wadiltredatEas iapogatedrundee dedyaed usressige i and ofhanmasltyg oil
extracted wth T ' i dy My ] ffter
drying and\%’a‘rl\ilsaB(%)ilr;| ﬁ%&y 1€quﬁg82%r\gﬁ%tfo ﬁ%é%ﬁ%&%%{elg/ %?@s&?ulr%bt gy?r%ucljﬁ\ was
purified byuffeduid 1.640s (BlRBSRNYT (ddidygI23cet at e/ hexanes m xture) to
afford pure conpound 22b (150 ng, yield: 67%. 1H NWVR (CDC13, 300 MHz) 8:
7.02 (d, 1H, J= 11.4 Hz), 6.75 (dd, 1H, J= 20 10.8, 9.0 Hz), 6.53 (d, 1H,

J = 10. & E8 =" 9.0, 7 7 1H, ) 5 7.8, Hr) |
4.33 (dé Hﬁi MR (éf[?‘?he@%éﬁ%%ﬁ:lé-%@%m’ éﬁ? 3%8&““( 31,14)1;6.,%72(;332 2. 11
(m S5H), 2.209;2.8% (@ 184D 1.75-9%8dm, N)F,J@.%ﬁ(da, 38) J 5.89 Ws), ®8Y, (M, 08
(s, 3H), 0.06 (s, 3H). 25 EXAMPLE 3: SYNTHESI S OF FRAGVENT 27 Schene 3

provi des ar &¥Xafh0e (81, 12d).synt hesis of fragnent 27. WD 2009/ 080761
PCT/ EP2008/ 068049 72 SO Ph3PCH21, | TBSO TB p PPTS TBSO NaHVDS TBSO 1 23

Synthesis of intermediate 24

10

HO Pz
TBSO

To a solution of iodide 23 (520 mg, 1.07 mmol) in EtOH (5.3 mlL)
pyridinium p-toluenesulfonate (PPTS) (94.4 mg, 0.38 mmol) was added
15 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
4:1) affording 380 mg (yield: 87%) of alcohol 24.
IH NMR (CDCls, 300 MHz) 6: 6.20 (d, 1H, J = 7.5 Hz), 6.08 (m, 1H),
20 3.87-3.72 (m, 3H), 2.69 (m, 1H), 1.85-1.80 (m, 1H), 1.71-1.65 (m, 1H),
0.99 (d, 3H, J = 6.6 Hz), 0.90 (m, 9H), 0.09 (m, 6H)

Synthesis of intermediate 25

Ox Z

25 TBSO

To a O °C solution of alcohol 24 (380 mg, 1.03 mmol) in anhydrous DCM
(10.3 mL), Dess-Martin periodinane (870 mg, 2.05 mmol) was added.



| I O P(CEt)Z HO, '/ DWP MOCOZMe TBSO TBSO 24 25 CO2Me | HCI MeO MeO
MeCOH O TBSO 26 27 Schene 3 5 Synthesis of internediate 23 1 TBSO TBSO
To a suspeoxevsefeli odonet hyl tri phenyl phosphoni um i odi @#€T(EB2008068049 10
Stork, KZ. Tetrahedron letters 1989, 30(17), 2173) (6.6 g, 12.47 muol) in
anhydrous THE (50 nL) at 0C, a 1M sol quj(gn of sodi um hexanet hyl di sil azane
(NaHVDS) (12.5 mL, 12.47 mmol) was slowy added, via addition funnel, over
a period of 10 min. After stirring for an additional 5 mn, the solution
was cool ed After- 8@ arﬁat]_l}‘gtqﬂ ﬁgpﬁ?pslgplution of NaHCO3; (50 mL) was added

3,4,5,6-tetr 0:- I m.di e 95 S
t hen added a\??:{z;}fgénor{é%é@ i‘l%ﬁﬂo%g @é)g%%%%?# O%Xg%farﬁg?y e%&&e@%.wg,
4.99 mol ) ddingeaknaddi ninankygnous PUrEidadbdrl )by Thelumenpehasmagop@ptsept at
-78C while the reaction m xture was stirred or 2 hours. Hexane (200 niL

was added dhexane/EtQHrtl:hhafpudled Spdsmmn(vigld: Pafeldolaleiehgedri2®(r) and

PCTI EP2005) Bogons (CHE bt FLPATHALE 0201 dtbet it FPbab2d (9Feddtd zand

tl 88 Betsul t2 gﬂ% 9L5 H¥R2%.08"(HE! adi,by <ol3inv. ¢ brApnateg @by hesgneh Ft e
. 0 .
2.58 (m, 2H), 1.01 (d, 3H, J = 6.6Hz), 0.87 (m, 9H), 0.07 (s, 3H), 0.03 (s,

3H).

10 Synthesis of intermediate 26

CO,Me |

MeO
TBSO

To a solution of Diethyl(methoxy[methoxycarbonyllmethyl)phosphonate
15 (362 mg, 1.42 mmol) and 18-crown-6 (754 mg, 2.85 mmol) in
anhydrous THF (27 mL) stirred under argon atmosphere at -78°C, a 0.5
M Potassium bis(trimethylsilyljamide solution (KHMDS) (2.85 mL, 1.42
mmol) was added dropwise. After 15 min aldehyde 25 (350 mg, 0.95
mmol) in anhydrous THF (14mL) was added dropwise over a period of
20 30 min and stirred at -78°C for 90 min. Then, the reaction was
quenched with a saturated NH4Cl solution (20 mL), warmed to room
temperature and diluted with Dichloromethane (50 mL). The organic
phase was dried (anhydrous Na>SO4) and evaporated at reduced
pressure. Purification by column chromatography (hexane/Et.O 20:1)
25 afforded pure 370 mg (86%) of (E)-26.
IH NMR (CDCls, 300 MHz) é: 6.12 (d, 1H, J = 7.2 Hz), 6.03 (m, 1H), 5.32
(t, 1H, J= 7.5 Hz), 3.78 (s, 3H), 3.77-3.70 (m, 1H), 3.63 (s, 3H), 2.69 (m,
2H), 2.58 (m, 1H), 0.97 (d, 3H, J = 6.6Hz), 0.88 (s, 9H), 0.04 (s, 6H).

30 Synthesis of intermediate 27




affording 1.64g (yield: 68% of iodide 23. 5 1H NVR (CDC13, 300 MHz) 6:
6.18-6.09 (m 2H), 3.79 (m 1H), 3.67 (m 2H), 2.57 (m 1H), 1.75-1.63 (m
2H), 0. 96wOaposdisp76d= 6.9 Hz), 0.89 (m 18H), 0.04 (m PRIHEP2®g0tdesi s Of
internediate 24 10 HO TBSO To a solution of iodide 23 (520 ng, 1.07 mol)
in EtOH (5.3 nL) pyridiniump-tol uenes\z fonate (PPTS) (94.4 ngy, 0.38 nmol)
was added 15 and the reaction m xture stirred at roomtenperature for
25 hours. Then the solvent was renoved under reduced pressure and the
resulting oil was purified by col urm chromat ogr aphy (hexane/ EtOAc 4:1)
affording 380 ng (yield: 87% of «?)ho 24. 1H NMR (CDC13, 300 MHz) 6:
6.20 (d, 1H, J = 7.5 Hz), 6.08 (m 0 3.87-3.72 (m 3H), 2.69 (m
1H), 1.85-1.80 (m 1H), 1.71-1.65 ( 99 (d, 3H, J= 6.6 Hz), 0.90
(m 9H), 0.09 (m 6H) Synthesis of i 25 25 TBSO To a O'C

sol ution of al cohol 24 (380 ngy, 1.03 nmol) “in hnhydrous DCM (10.3 i),
Dess-Martin periodi nane (870 ng, 2.05 mmol) was added. WD 2009/ 080761

PCT/ EP2008/ 068049 74 After 1 h, a saturated aqueous solution of NaHCO3 (50
) was addeda aolhtidre ofr geter c26 apdr nigsOdet anhesl) idr MeDIVE. 18nIJr aus
MySO4 and concentrated in_vacuo. Purification by col um chromatography

( hexane/SEt cpem tanpgfaoge 1 G597 Hy(26 kk) wasomidedang) dunyrpction rrsxwerq\le

o) 605 Cthr Stited2tdP 8 il Then e (Rlialie Sl o d Wi (10
2H), 1.01 (s&tuﬁ&tedJaq@e(ﬁkEkollﬁt1@ﬁ o(eralQElbs @I 77-85 andHhe Brg&icSsolvent

was evaporated under reduced pressure. The resulting suspension was

extracted with Dichloromethane (4 x 20 mlL), dried and evaporated.
10 Filtration by column chromatography (hexane/EtOAc 10:1 to 2:1)
afforded 210 mg (yield: 84%) of lactone 27.

IH NMR (CDCls, 300 MHz) 6: 6.32 (dd, 1H, J = 0.6, 7.5 Hz), 6.08 (dd,

1H, J= 1.5, 9.3 Hz), 5.62 (dd, 1H, J = 3.0, 6.3 Hz), 4.28 (m, 1H), 3.63 (s,
15 3H), 2.84 (m, 1H), 2.54 (m, 1H), 2.34 (m, 1H), 1.13 (d, 3H, J = 6.6Hz).

EXAMPLE 4: SYNTHESIS OF FRAGMENT 30

20 Scheme 4 provides an example of the synthesis of fragment 30.

3-Butenol P HCI / MeOH

OH ——— =~ o ONNF —m——
BocHN
BocHN DCC/DMAP ¢
28
=\ 0
BU3SI’1 CO2H O /
O S - N NN
HoN HATU | H
0 HOAt, DIPEA SnBus
DCM, DMF
29 30
Scheme 4

25



3H). 10 Synthesis of internediate 26 CO2Me I MO\ TBSO To a solution of
Di et hyl (met hoxy[ met hoxycar bonyl ] net hyl ) phosphonate 15 (362 ng, 1.42 nmol)
and 18- crwone®/a80®4 ng, 2.85 mmol) in anhydrous THE (27 PRIL)EP3a08O68dI under
argon atnosphere at -78C, a 0.5 M Potassium bis(trinmethylsilyl)am de
solution (KHVDS) (2.85 nL, 1.42 mol) s added dropwi se. After 15 mn

al dehyde 25 (350 ng, 0.95 mol) in anhydrous THE (14nl) was added dropw se
over a period of 20 30 min and stirred at -78C for 90 min. Then, the

reacti on was quenched vvlth a sat ur at ed NH4ACLl solution (20 nmL), warned to
room tenpexva S iefm g 2# Di chl oromet hane (50 nlL). The organic
phase was drled (anhydrous NaZSO4) and evaporated at reduced pressure.
Purification by colum chromatography (hexane/ Et20 20:1) 25 afforded pure
370 ng (86% of (E}26. 1H NWMR (CDC13, |300 MHz) 6: 6.12 (d, 1H, J= 7.2 Hz),
6.03 (m 1H), 5.32 (t, 1H, J= 7.5 HZY, 3.78 (s, 3H), 3.77-3.70 (m 1H),
3.63 (s, 3H, 2.69 (m 2H), 2.58 H ~972-(d, 3H, J= 6.6Hz), 0.88 (s,
9H), 0.04 (s, 6H). 30 Synthesis Bt elfmedi ate 27 WO 2009/ 080761

PCT/ EP2008/ 068049 75 Me0 0)!: | To & solution of ester 26 (95 ny, 0.21
ol ) i MOH (3.15 nmL) at 5 roomtenperature, HO 37% (26 L) was added
and the reaction mxture was stirred for 6 hours. Then the m xture was
neutrali zefl‘d/vbt migtusatofriatBst-eertideusirsd (300 omeyf 1.18aHGEB 1) pid anByd@ids t he
organi c so ve

DCM (13 mL) and Dicyclohexylcarbodiimide (DCC) (295 mg, 1.43 mmol)
at 0°C, under Ny, the 3-butenol (0.3 ml, 3.9 mmol) and the

Dimethylaminopyridine (DMAP) (15.9 mg, 0.13 mmol) were added. The

10 reaction mixture was stirred for 5 minutes at 0°C and 4 hours at room
temperature. The organic solvent was evaporated under reduced
pressure and the resulting solid was purified by column
chromatography (hexane/EtOAc 10:1) affording ester 28 (300 mg,
yield:81%).

15
IH NMR (CDCls, 300 MHz) &: 5.82-5.71 (m, 1H), 5.14-5.06 (m, 2H),
4.24-4.12 (m, 2H), 4.08 (d, 1H, J = 9.8 Hz), 2.41 (q, 2H, J = 6.7 Hz),
1.43 (s, 9H), 0.96 (s, 9H).

20 Svynthesis of intermediate 29

25
The solution of the ester 28 (180 mg, 0.63mmol) in HCl-MeOH 1M

(3.6ml) was stirred at room temperature for 24 hours. The organic
solvent was evaporated under reduced pressure and the resulting solid

was diluted in DCM and washed with H2O, the resulting organic phase



was evapor ated under reduced pressure. The resulting suspension was
extracted with Di chl oronethane (4 x 20 nL), dried and evaporated. 10

Fi | trati omotkxgossh1enm chr omat ogr aphy (hexane/ Et OAc 10: 1 POTZAPL)08/0afofior ded
210 ng (yield: 84% of lactone 27. 1H NWMR (CDC13, 300 MHz) 6: 6.32 (dd, 1H,
J =0.6, 7.5 Hz), 6.08 (dd, 1 H J =1 ,'? 9.3 Hz), 5.62 (dd, 1 H J = 3.0,
6.3 Hz), 4.28 (m 1 H), 3.63 (s, 153|—3, 2.84 (m 1 H, 2.54 (m 1 H,
2.34 (m 1 H, 1.13 (d, 3H, J = 6.6Hz). EXAMPLE 4: SYNTHESI S OF FRAGVENT 30
20 Scheme &Vas oliieds Oxer exahyieows NasSQyntiHtaied, oandr adhensobentowas

3- But enol | 0028 Bu3sS/---\CQ2H O
SN H - HATEY 68064%%06ﬁ§§%%%y§5&9%@%' Schene 4 25 WO
2009/ 080761 PCT/ EP2008/ 068049 76 Synthesis of intermedi ate 28 BocHN 0 5

To a m xture of L-Boc-tert-I|eucine (300 %5 mmf i n anhydrous DCM (13
nL) and Di ¢YcNORRYPLRGkhSe0;i Mitia 8([5@&?% (g, 1HI, 531 S0P (m, 2H), 4.16

5 (t, 2H, J= 6.7 Hz), 3.15 (s, 1H), 4.44-4.37 (m, 2H), 0.96 (s, 9H)

Synthesis of intermediate 30

4K o

SnBU3

10
DIPEA (0.24ml, 1.4mmol), HOAt (123.3 mg, 0.9 mmol), and HATU (345
mg, 0.9 mmol) were added to a solution of 29 (168 mg, 0.9 mmol), and
(Z)-3-tributylstannylpropenoic acid (393mg, 1.2 mmol) in anhydrous
DCM/DMF (10:1, 14 mL) at O °C under argon. After 2 hours, the cold

15 bath was removed and the reaction mixture was stirred at room
temperature for lhour, quenched with saturated aqueous solution of
NH4Cl, poured into water and extracted with DCM. The combined
organic phases were dried over anhydrous Na2SO4, filtered and
concentrated. The residue was purified by flash chromatography

20 (Hexane/EtOAc 15:1 to 10:1) to give 30 (340 mg; yield: 72%).

IH NMR (CDCls, 300 MHz) &: 7.01 (d, 1H, J = 12.3 Hz), 6.75 (d, 1H,
J = 12.3Hz), 6.03 (d, 1H, J = 9.73 Hz), 5.84-5.69 (m, 1H), 5.14-5.05 (m,
2H), 4.60 (d, 1H, J = 9.76 Hz), 4.19-4.14 (m, 2H), 2.40 (q, 2H, J = 6.70

25 Hz), 1.48-1.40 (m, 6H), 1.31-1.19 (m, 6H), 0.96 (s, 9H), 0.93-0.83 (m,
15H)

EXAMPLE 5: SYNTHESIS OF FRAGMENT 37.




at 0C, under N2, the 3-butenol (0.3 m, 3.9 mmol) and the
D met hyl am nopyri di ne (DVAP) (15.9 ng, 0.13 mmol) were added. The 10
reacti on woxoawmowas stirred for 5 mnutes at 0C and 4 ROWEP2@N8/068989M
tenperature. The organic sol vent was evaporated under reduced pressure and
the resulting solid was purified by CO|Jé§‘n chr omat ogr aphy (hexane/ Et OAc
10:1) affording ester 28 (300 ng, vyield” 81 % . 15 1H NWR (CDC13, 300
MHz) 6: 5.82-5.71 (m 1H), 5.14-5.06 (m 2H), 4.24-4.12 (m 2H), 4.08 (d,
1H, J = 9. &dheme D govides the synthesiy qithe fraggents37.9H), 0.96 (s, 9H). 20
Synthesis of internediate 29 H2N O 25 The solution of the ester 28 (180
nmg, 0.63mmol) in HJ MeOH 1M (3. 6nl) was Sti(ﬁnwsat roomtenperature for 24
er

hours. The (ﬁ\%n\i;giiglrvent Vs, po%reduceﬁpm essure and the
resulting soli 'byg§d—i—nﬁg4>and PoTREH20—the resul ting
organi ¢ phase WD 2009/ 080761 PCT/ EP2008/ 068049 77 was HiOHed over anhydrous
Na2SO4, filtered, dRd the solvent was evaporddted affording 116ng (yield:

1009 of 29. 1H NMR (CDC13, 300 MHz) 6: 5.85-5.72 (m 1H), 5.15-5.06 (m
2H), 4.16 5 (t, 2H J= 6.7 H), 3.15 (s, 1H), 4.44-4.37.(m 2H), 0.96 (s,

9H)  Synt hesig of OTRPBS nedi aﬂ;;&sB&w@oleW g
OH CH,Cly S X NaHMDS /THF

)

32 33

OTBDPS BocHN\’L/,(NH2 OTBDPS .
\\$$K\//i\//§ﬁ 0 AN : 200 °C
Cul/ KZCO3

\ z
I NN-DMEDA HN\H/*\NHBOC
34 DMF / 90°C
35 0
OTBDPS
« OTBDPS _
R X BusSH  CO,H BugSn O Y
: EQ/H\ N~ H
HN HATU N
NH2 H
36 0 HOAL, DIPEA O
DCM, DMF 37
5 Scheme 5

Synthesis of intermediate 31

OTBDPS
\/\A
OTBS

A solution of alcohol 12 (2.88 g, 11.9 mmol), tert-butyldiphenylsilyl
chloride (4.39 mL, 16.89 mmol), and 4-(dimethylamino)pyridine (43.6

10

mg) in DMF (14 mL) was stirred overnight at room temperature. The
15 mixture was diluted with water and extracted with Et2O, and the

organic phase was washed with brine, dried over anhydrous NaxSOgs,



Dl PEA (0.24nml, 1.4muol), HOAt (123.3 ng, 0.9 mmol), and HATU (345 ng, 0.9
nmol ) were added to a solution of 29 (168 ng, 0.9 mmol ), and

(2) - 3-triwotzgesasersmy| pr openoi ¢ acid (393ng, 1.2 mol) i rCarirPgasoesn49 DCM DV
(10:1, 14 m) at O C under argon. After 2 hours, the cold 15 bath was
renmoved and the reaction m xture was stjé red at room tenperature for 1
hour, quenched with saturated aqueous sorution of NH4ACL, poured into water
and extracted with DCM The conbi ned ani ¢ phases were dried over

anhydr ous NBtsed, afid @@men&fﬁiedcolﬁl@@huc egatpreaples| Eex MO por 995:8H by

i ord: 7oV BARRRI shs STUER U b Ead  ubRais a9 030 548 T
1H, J= 12.3Hz), 6.03 (d, 1H, J= 9.73 Hz), 5.84-5.69 (m 1H), 5.14-5.05 (m

2H), 4.60 (i 70 25
HZHg .00 (1 ;114 gm% %%%O?MEéZ@)lacllé ) B2- nﬂ7§7((% (%k!) 4}% ﬁ)ﬁarbq? ) ém] 6Hb}

15H) EXAVPI3E98: 5 SENFRESIED, 317(1:&/:@/&mr 3H), mmz qmmmpwmeosmﬁsmg
78 Sch OH TBDPSCI
OTBS OTBS S‘i"éggﬁ éltlig%%ao?%%ﬁ 1%& E%HE%%E Bézﬁ%’ 9&@@2@& "
CH2CI 2 ~O NatMRSIE T CB2 A3 MELRIRS BacHN: B OTBOPS 306 & 97 8] s

69.9, 60.1, 39.6, 27.5, 27.2, 26.2, 19.6, 18.5, 3.7, -5.1.

10 Synthesis of intermediate 32

OTBDPS
\/:\/\
OH

PPTS (837.7 mg, 3.33 mmol) was added in one portion to a solution of

15 31 (4 g, 8.33 mmol) in ethanol (80 mL). The reaction mixture was
stirred at room temperature for 7 h and then was concentrated. The
residue was diluted in DCM and washed with a saturated aqueous
solution of NaHCOjs. The organic layer was extracted, dried over
anhydrous NaxSOQg, filtered and concentrated. Flash chromatography

20 (Hex/EtOAc, 95:1) gave the silyl eter 32 (2.12 g, yield: 69%) as a

colourless oil.
IH NMR (500 MHz, CDCl3) &: 7.71-7.63 (m, 4H), 7.45-7.26 (m, 6H),
4,14-4.01 (m, 2H), 3.80-3.71 (m, 1H), 2.31-2.28 (m, 2H), 1.94-1.80 (m,

25 2H), 1.79 (t, 3H, J = 2.4 Hz), 1.07 (s, 9H).

Synthesis of intermediate 33

\ <
=0

30



Cul / K2CO3 NN- DVEDA HN~r NHBoc 34 DMVF / 909C 35 0 OIBDPS OIrBDPS Bu3S
/~ICO2H Bu3Sn 0 HN/ Il HN NH2 HATU H 36 0 HOAt, DIPEA O DCM DM 37 5
Schenme 5 wlynidsaics of internediate 31 OTBDPS 10 OTBS PATHPRaNMSI068V4Df

al cohol 12 (2.88 g, 11.9 mmol ), tert-butyl di phenylsilyl «chloride (4.39 ni,
16.89 mol ), and 4-(di nmet hyl am no)pyridgﬁe (43.6 ng) in DWW (14 nL) was
stirred overnight at roomtenperature e 15 mxture was diluted with

wat er and extracted with Et20, and the organic phase was washed with

brine, dri é@l@ﬁﬁé@xmﬁl@mm@n@azgéw) Vid-2808/ (8096 mpot) M osldesowo a 79
filtered t t = t t OAC, . 95: th
Syt orer SNORBAS"bF A Sondl A 320N, 28" PRkl "SR b0 M2 oRas)

B: 7. 70- 7. 8tfamcti]lpiderddink 34)>(ym(TENIPO 50988 5%nlio) ih)ardayrcus2 (m

2H), 2.23-2 22(m2H) 1.84-1.81 (m 9 (t, 3HJ:27H2)105
(s, 9H), 0.dahlosonmthang. (A7 (@L)6r34‘§16 I@@HWR l(rmr@ WES wﬁiye@ at]zgom

155, 35, Canpthidrecfi Aech i (e liaiBL s BodnsRbs degpbrable Ty, 12>
and then it was quenched with a saturated aqueous solution of NH4Cl
and extracted with DCM (3 x 500 mL). The combined organic phases
were dried over anhydrous Na»SO4, filtered and concentrated. The
residue was purified by flash chromatography (Hexane/EtOAc 20:1 to
10 10:1) to afford 33 as colourless oil (1.64 g; yield: 82%).

IH NMR (CDCls, 300 MHz) 8: 9.72 (s, 1H), 7.71-7.63 (m, 4H), 7.45-7.26
(m, 6H), 4.29 (m, 1H), 2.65 (m, 2H), 2.33 (m, 2H), 1.70 (s, 3H), 1.04 (s,
9H).

15

Synthesis of intermediate 34

S OTBDPS
\/-\/\

20 To a suspension of iodomethyltriphenylphosphonium iodide (3.14 g;
6.04 mmol) in anhydrous THF (60 mL), at room temperature, a 1M
solution of NaHMDS in THF (6.0 mL) was slowly added. After stirring for
2 min, the yellow mixture was cooled to =78 °C and a solution of 33
(1.57 g, 4.31 mmol) in anhydrous THF (35 mL) was then added. The

25 reaction mixture was stirred at —=78 °C for 2 h, and at room temperature
for 5 min, diluted with hexane and filtered through a plug of Celite®.
The plug was rinsed with hexane and the combined filtrates were
evaporated under reduced pressure and the resulting oil was purified by
column chromatography (Hexane/EtOAc 50:1) affording 34 as yellow oil

30 (1.31 g, yield: 62%).



PPTS (837.7 ng, 3.33 mmol) was added in one portion to a solution of 15 31
(4 g, 8.33 mol) in ethanol (80 nmL). The reaction mxture was stirred at
room t enpEoabawesofeor 7 h and then was concentrated. ThePCTEPRESO630AS
diluted in DCM and washed with a saturated agqueous solution of NaHCO3. The
organi c | ayer was extracted, dried over,,anhydrous Na2SO4, filtered and
concentrated. Flash chromat ography 20 (%x/ Et CAc, 95:1) gave the silyl eter
32 (2.12 g, yield: 69% as a colourless oil. 1H NWR (500 MHz, CDC13) 6:
76 i MR (00 BMERGCORLEHy 7706, G (N, EHa-Brgb(Gn s 5t

1 07 (23319%) %S@Q“hé@ 2%‘? %14%?1” f %é((:l{pgt &%gsaggr"éﬁg%ag‘l'g QQHMED%&%OQ@M

PCT/ EP2008/23$80491 (83DUac ot P4 oqiq);bg:ng}qp (BAIB) (1.93 g, 6.00 nmol) was
added to a soluti on of “al cohol %2 46 mmol ) and 2, 2, 6, 6-

Tet r amet hyl pi peri di ne 1-oxyl (TENPO) (85 nmg, 0.55 mmmol) in anhydrous

di chl or dnethartbegBrohintermiediateaddi on m xture was stirred at room5
tenperature for 18 h until the al cohol was no | onger detectable (TLC), and
then it was quenched with a saturated_a ueous solution of NH4C1L and
extracted with DCM (3 x 500 S hez organi ¢ phases were dried
over anhydrous Na2SO4, flltered\a t ited. The residue was purified
by flash chromat ography (Hexane/ Et OAc 20,1 tac 10 10:1) to afford 33 as
colourless oil (1.64 g; yield: 82%. 1H 3 300 MHz) 8: 9.72 (s,
1H, 7.71-7.63 (m 4H), 7.45-7.26 (m 6H),04.29 (m 1H), 2.65 (m 2H),
2.33 (m 2H), 1.70 (s, 3H, 1.04 (s, 9H.

A resealable Schlenk tube was charged with copper (I) iodide (85.1 mg,
10 0.447 mmol), potassium carbonate (0.618 g, 4.47 mmol) and Boc-tert-
LeuCONH; (prepared following the procedure described in Pozdnev, V.
F., Tetrahedron Letters 1995, 36, 7115-7118) (0.514 g, 2.23 mmol),
evacuated and filled with argon. N,N-Dimethylethylenediamine
(DMEDA) (0.095 mL, 0.89 mmol), vinyl iodide 34 (0.727g, 1.49 mmol)
15 and anhydrous DMF (11 mL) were added under argon. The Schlenk
tube was sealed, heated at 90°C for 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 anhydrous Na>SO4. The solvent was removed under reduced
20 pressure and the residue was purified by flash chromatography on
silica gel (Hexane/ EtOAc, 20:1 to 15:1). Intermediate 35 (388 mg, yield:

44%) was obtained as an oil.

IH NMR (300 MHz, CDCls) &: 7.70-7.66 (m, 4H), 7.53 (d, 1H, J = 10.5

25 Hz), 7.43-7.26 (m, 6H), 6.73 (t, 1H, J = 9.6 Hz), 5.29 (m, 1H), 4.79 (m,
1H), 3.85-3.81 (m, 2H), 2.39-2.30 (m, 1H), 2.27-2.21 (m, 3H), 1.88 (s,
3H), 1.43 (s, 9H), 1.06 (s, 9H), 0.97 (s, 9H).

Synthesis of intermediate 36

30



15 Synthesis of internediate 34 OIBDPS 20 To a suspension of

i odonet hyl tri phenyl phosphoniumiodide (3.14 g; 6.04 mml) in anhydrous THE
(60 niL), wO 208062 perature, a 1M solution of NaHVDS POT/EHEDOS®6EM4) was
slowy added. After stirring for 2 nin the yell ow m xture was cooled to
-78 C and a solution of 33 (1.57 g, §éannnl) i n anhydrous THE (35 ni)
was then added. The 25 reaction m xture s stirred at -78 Cfor 2 h, and
at roomtenperature for 5 mn, diluted with hexane and filtered through a
plug of Celite(r). The plug i nseBREX h hexane and the conbi ned
filtrates were evaporated under e and the resulting oil was
purified by colum chromatography (Hexang Et GAc 50:1) affording 34 as
yellow oil 30 (1.31 g, yield: 62%. WO 2 AMAS1 PCT/ EP2008/ 068049 81
1H NWVR (500 MHz, CDC13) 6: 7.70-7.66 (m 4Hg 7.44-7.34 (m 6H), 6.27-6.24
(m 2H), 3.99-3.95 (m 1H), 2.47-2.41 (m 2H), 2.27-2.23 (m 2H), 1.71 (t,
3H, J= 2.7 Hz), 1.07 (s, 9H). 5 Synthesis of internediate 35 OIBDPS HN

NHBoc 0O A res abl e. Schl enk t.ub p ) _1.adj de (85.1
o 10-0. A SOATPR. 6 Sl Bt €8l W ARG 95 100 BB ey miiOhoR: fer:
LeuCONH2  ( ptBpRigdydddl (1gwinilg) (e Beatailwite20esw ifgedl 3 imPpz#ReVrea¥tior
Tetrahedron Letters 1995, 36, 7115-7118) (0.514 g, 2.23 nmmol), evacuated

and fill%d mﬂ&tﬁl’gr@’@ﬁ ther Deaelery [adt hgeendamprragurg, DHEDAgd (wigosDM, 0. 89
mol ), vi nyl ?1 glealgﬁl (bgHZ‘ezé éﬁﬁl%emt)) v%gte‘%n% ?e““*}y@ ro%ussoplgllz\/l (1\}8%053')

wer e added %Jr%le
were added until the solution reached pH 14 and then was extracted

thoroughly with DCM. The combined organic phases were dried over
anhydrous Na»SOs4, filtrated and concentrated in vacuo to afford the
10 primary amine 36 (165 mg, yield: 69 %) as a yellow oil which was used

without further purification.

IH NMR (CDCls, 300 MHz) 8: 8.46 (d, 1H, J= 11.1 Hz), 7.71-7.63 (m,
4H), 7.45-7.26 (m, 6H), 6.76 (t, 1H, J= 10.2 Hz), 4.77 (q, 1H, J= 10.2

15 Hz), 3.89 (m, 1H), 3.06 (s, 1H), 2.30 (m, 2H), 2.24 (m, 2H), 1.70 (s, 3H),
1.05 (s, 9H), 0.98 (s, 9H).

Synthesis of intermediate 37

OTBDPS

BusSn O \J:WH
N
20 O

To a solution of amine 36 (221 mg, 0.450 mmol) in anhydrous
DCM/DMF (4:1, 5 mL), a solution of (Z)-3-tributylstannylpropenoic acid
(195 mg, 0.54 mmol) in anhydrous DCM was added, under argon
25 atmosphere, and then was cooled at O °C. DIPEA (0.094 mL, 0.54
mmol), HOAt (73.5 mg, 0.54 mmol), and HATU (205 mg, 0.54 mmol)



tube was seal ed, heated at 90C for 18h and cooled to room tenperature. The
resultant m xture was diluted with Et OAc and quenched with water. The

or gani ¢ agepovms’onashed with water and dried over anhpdrargoosazd®. The
sol vent was renoved under reduced 20 pressure and the residue was purified
by flash chromat ography on silica gelmégbxane/ Et OAc, 20:1 to 15:1).
Internediate 35 (388 ny, yield: 44% obtained as an oil. 1H NMR (300
MHz, CDC13) 6: 7.70-7.66 (m 4H), 7.53 (d, 1H, J = 10.5 25 Hz), 7.43-7.26
(m 6H), 6vwae@ddadito jhe splgtipp)and aﬁ@r(fiﬁ) i) thmcvbl path was remogeds. 81

(1.moaz(H)s: 9?\%‘? € G C%f?,méiﬁl?e ok %E‘%s%}‘g rF‘Zarme tﬁ%%étms%l \7%1%/6080761

PCT/ EP2008/VQ6BOé9sat8ﬁ‘a€3'(Bm§JedﬂN, Nldiutl@nAoﬁ QMLC np@ﬁr@cﬂ" if®o piat&c e
derivative 35 (288 ng, 0.487 mmol) in ethylenglycol (17 nL) was heated at
200 C for pBtrgaied Twéth daeM.ofdhes cainbied waganisePhesspewese doesh over

Fow ar opb oS R Thedb N Rophhlatht T SRR ERG Far BhBi D

was extr actigdflash@Hrvehd thevh bRy PAWkahbeECOMRI 2@d ¥ g3 \CtdpReesmigs @7dri ed
over anhydrous Na2SOM4, f| | trated and concentrated in vacuo to afford the

10 primary (38BregapieldsE 7y as/eBiad 69 % as a yel low oi | which was used
wi t hout further purification. 1H NVR (CDC13, 300 MHz) 8: 8.46 (d, 1 H J =
11.1 Hz), 7.71-7.63 (m 4H), 7.45-7.26 (m 6H), 6.76 (t, 1H J= 10.2 Hz),

4.77 (q, 1HYH wpao(sz)o M:leisz@L:sﬁ% (Mv0lHB6 EndGHH)S,7.6H) (d,2180 L 18H) ,

224 (m 2|i—|)lz), 7.42- 538 (m, 6H), 7.02 (d, 1H, J = 12.0 Hz), 6.77-6-70 (m, 2H),
6.28 (d, 1H, J = 9.6 Hz), 4.82 (q, 1H, J = 8.4Hz), 4.36 (d, 1H, J= 9.6 Hz),
3.89-3-86 (m, 1H), 2.39-2.24 (m, 4H), 1.94 (s, 3H), 1.50-1.41 (m, 6H),
1.30-1-23 (m, 6H), 1.07 (s, 9H), 0.92 (s, 9H), 0.92-0.84 (m, 15H).

15 EXAMPLE 6: SYNTHESIS OF FRAGMENT 40.

Scheme 6 provides the synthesis of the fragment 40.

OPMB OTBDPS
M 1.DDQ Cl = - N BocHN CONH,»

2.NaBH, | Cul, K;CO3

3 TBDPSCI, N,N-DMEDA
Imidazole 38

OTBDPS OTBDPS
200°C
BocHN
S
20
Scheme 6

Synthesis of intermediate 38
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1.05 (s, 9H), 0.98 (s, 9H). Synthesis of internediate 37 OIBDPS Bu3Sn 0 H
~NN 20 HO To a solution of amne 36 (221 ng, 0.450 mmol) i n anhydrous
DCM DVF (wWoOZRposFsoie), a sol ution of (Z)-3-tributyl stannyPpTmpeevsiocsoasi d
(195 ng, 0.54 mmol) in anhydrous DCM was added, under argon 25 atnosphere,
and then was cooled at 0 C. DI PEA (0.09$4rrL 0.54 mmol), HOAt (73.5 ng,
0.54 mol ), and HATU (205 ng, 0.54 mol ) "WD 2009/ 080761 PCT/ EP2008/ 068049

83 were added to the solution and after mn the cold bath was renoved.
The reaction mxture was stirred at room?@ﬁ?esrature for 2h, quenched wth
a saturated aqueous solution of N nto wat er and extracted

with DCM The conbi ned organi ¢ phases were driéd over 5 anhydrous Na2SO4,
filtered, and concentrated. The residue was purified by flash

chr omat ogr aphy (Hexane/ Et OAc 20 1 to 15:1) to give amde 37 (288 nug,
yield: 77% asan0|l 1H NWVR ( %M—lz CDC13)_6: 7.70-7.66 (m 4H), 7.61
(d, 1H, J =2-3dPxhlerp%9- dl?yapzop gnEpsIuBIgne vD@@)(@ 7Qtg, I8 -mmpolhwasy

(o, 11 9-Biagily @Oyl g TITE JOhmiolfid Michlhrolgedyighgl, 50

1 50-1. 41 (20: 16"(‘?36 ﬂnL’iQnidél’BA(’ mtnfddphete Gt fovm Feinpddadard. sAft&H) ;30 h
0.92-0. 84 &nt EXAMPLE 6; SYNTHESI S OF FRAGVENT 40. Schene 6
provi des t hé @yﬁ?ﬁéélPéEé@APh‘é I phgie: nacstardpgemeteipl Be 1eaaiye™asoc HN

CONH2 2. %cﬂ'g ’b%%)%mg into Et20 (400 mL) and washing with aqueous 1M
NaOH (3 x 200 mL) and brine (200 mL). The organic phase was dried
over anhydrous NaxSOs4, filtered and concentrated. Chromatographic

10 separation of p-methoxybenzaldehyde was facilitated by reduction to p-
methoxybenzyl alcohol. Towards this end, a solution of the residue
obtained in MeOH (236 mL) with NaBH4 (1.5 g, 38 mmol) under Ar
atmosphere was maintained at room temperature for 1 h. The reaction
mixture was then quenched by pouring into Et2O (400 mL) and washing

15 with aqueous 1 M HCI (200 mL) and brine (200 mL). The organic phase
was dried over anhydrous NaxSO4, 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. (6 g, 73 % yield).

To a solution of secondary alcohol (6 g; 21 mmol) in anhydrous DMF (25

20 mlL), under Ar atmosphere and at room temperature, imidazole (3.3 g,
48.6 mmol) was added in portions, followed by addition of tert-
Butyldiphenylsilyl chloride (TBDPSCI) (7.6 mL, 29.3 mmol) and DMAP
(77 mg, 0.63 mmol). The mixture was stirred overnight and at this point
the crude was quenched with water (30 mL) and extracted with Et2O (3

25 x 30 mL). The combined organic layers were washed thoroughly with
water and brine. The organic phase was dried over anhydrous Na2SOs,
filtered, and concentrated. Flash chromatography (Hexane /EtOAc
100:1 to 30:1) provided 38 (9.6 g, 92%) as a colourless oil.



3 TBDPSCI, N, N-DMEDA 17 Imidazole 38 OIBDPS OTBDPS O 200C O BocHN H2N HN

HN 39 C 40 G 20 Schene 6 Synthesis of internediate 38 25 WD

2009/ 080A80 2P@I8EB2008/ 068049 84 OTBDPS Cl PCT/EP2008/068049

2, 3-Di chl oro-5, 6-di cyano- p- benzoqui none (DDQ (8.70 g, 38 nmmol) was added

to a solution of 17 (12 g; 30 nmol) in g'chloronethane-HZO 5 (20:1) (236

m.) under Ar atnosphere at roomtenperature. After 1:30 h (TLC Hexane/ Et OAc

4:1 showed no starti n& material) the reaction wa uenched I_tl))gl‘%ouri ng into
3

Et 20 (400 rHh NadR (Wd2Glsn Ol MHadre s’ 1M, NaoH -3§-§-32700nm6 2Brime (200

m.). The organi se was_ ay | Y, h o) 2 , fiLt

concent r at &d. ’é??ﬂ@t gléll’ éjzﬁ%gilgz)sgspgga(?ry ’o%ﬁiif él%-d:@t ?gy%5n§a$%%gy%'g%ms
facilitatedqt,yHr gduets o)} 0.95 (mmpwomgygklz_l cohol. Towards this end, a
solution of the residue obtained in M (236 nL) with NaBH4 (1.5 g, 38
mol ) under Ar atnosphere was nmai ntained at roomtenperature for 1 h. The
reacti on 'xtt Le; vvafsirittgen uen d by pouring into Et20 (400 nL) and
washi ng “15 “w 00 nL) and brine (200 nL). The organic
phase was dried over anhydrous Na2SO4, filtered and concentrated. The
resulting oil was purified on silica gel (Hexane/EtOAc 10:1 to 4:1) to

OTBDPS
@]
BocHN
HN. =~ N
Cl

A resealable Schlenk tube was charged with copper (I) iodide (1.05 g,
5.54 mmol), potassium carbonate (7.65 g, 55.4 mmol) and Boc-tert-
10 LeuCONH; (prepared following the procedure described in Pozdnev, V.
F., Tetrahedron Letters 1995, 36, 7115-7118) (6.8 g, 29.6 mmol),
evacuated and filled with argon. N,N-Dimethylethylenediamine
(DMEDA) (1.18 mL, 11.1 mmol), vinyl iodide 38 (9.7 g, 18.5 mmol) and
anhydrous DMF (92 ml) were added under argon. The Schlenk tube
15 was sealed, heated at 90°C for 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
anhydrous Na>SO4. The solvent was removed under reduced pressure
and the residue was purified by flash chromatography on silica gel
20 (Hexane/ EtOAc, 20:1 to 15:1) affording compound 39 (5.8 g, yield 51%)
as a white solid.
IH NMR (CDCls, 300 MHz) &: 7.67 (m, 4H), 7.47-7.37 (m, 6H), 7.02 (d,
1H, J = 10.2 Hz), 6.67 (t, 1H, J = 9.4 Hz), 5.51 (t, 1H, J = 7.3 Hz), 5.23
(d, 1H, J= 8.4 Hz), 4.72 (q, 1H, J = 8.1 Hz), 3.81 (m, 2H), 2.18-2.04 (m,
25 4H), 1.86 (s, 3H), 1.42 (s, 9H), 1.05 (s, 9H), 0.97 (s, 9H).

Svynthesis of compound 40




provi de the secondary al cohol as colourless oil. (6 g, 73 %yield). To a
sol ution of secondary alcohol (6 g; 21 mml) in anhydrous DVF (25 20 niL),
under Ar wWOroepiseTrse and at room tenperature, im dazole P8TAEPQ08/0484% nmol )
was added in portions, followed by addition of tert- Butyl di phenylsilyl
chloride (TBDPSCI) (7.6 nL, 29.3 mmol) g d DVWP (77 nmg, 0.63 mmmol). The
m xture was stirred overnight and at th point the crude was quenched
with water (30 nL) and extracted with Et20 (3 25 x 30 nL). The conbi ned

organi c | ayers were washed thorou wi t hoTBRR®r and brine. The organic
phase was dried over anhydrous Na2S{¥, o tered, and concentrated. Flash
chromat ogr aphy (Hexane /Et OAc 149 : provided 38 (9.6 g, 92% as a
colourless oil. W 2009/ 080761 PCT/ ERg008/ 06 85 1H NMR (CDC13, 300

MHz) 6: 7.67 (m 4H), 7.45-7.37 (m 6H)Y 6.25{m 2H), 5.51 (t, 1H J= 7.8
Hz), 3.89 (m 1H), 2.30 (t, 2H, J= 5.5 Hz), 2.A4 (t, 2H J= 6.4 Hz), 1.85

5
, 3H), 1.07 .9H) .. 5 S hesj i, nt. di OB B HN / C
87 ooonl abi’s SSitioh of Ruhs BERELEd AFRATES 30° 1475 ke 4 (i i 5. 5y
ol ), POt aSA{eMeCAKBENALAD (HLPH oS hoSted ATRLD ANdoBAG HBAT THS OO

(prepared follow ng the procedure described in Pozdnev, V. F., Tetrahedron
Letters 1998ixt@ee Mas- the®) ceokdy, a29. ®amvl lemperadtiat edlilavtads j witdd wi t h

: . hyl et hyl di ami DA) (1.18 ni, 11, 1), Viayl
fodi de 38 (4C5ogSni e IR RNAL ok RVRPRlG: Bigk hST ALy ri s ober
ar gon.  The dSopbeok 3AIIe0B Vasesaalas wieRtRd uB0E FareHdh pind £oeled to

C

roomtenperature. The resultant m xture was diluted with Et and
quenched withan was extracted thoroughly with dichloromethane. The combined

organic phases were washed with water, dried over anhydrous Na>SOas,

filtrated and concentrated under resduced pressure to afford the
10 primary amine 40 (3.8 g, 95% yield) as a yellow oil which was used

without further purification.

IH NMR (CDCls, 300 MHz) &: 8.66 (d, 1H, J = 10.5 Hz), 7.66 (m, 4H),

7.47-7.33 (m, 6H), 6.71 (t, 1H, J= 9.3 Hz), 5.53 (t, 1H, J= 8.3 Hz), 4.72

(9, 1H, J = 8.4 Hz), 3.83 (m, 1H), 3.19 (s, 1H), 2.22-2.05 (m, 4H), 1.83
15 (s, 3H), 1.05 (s, 9H), 0.99 (s, 9H).

EXAMPLE 7: SYNTHESIS OF FRAGMENT 45

Scheme 7 provides an example of the synthesis of fragment 45.
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water. The organic | ayer was washed with water and dried over anhydrous
Na2SO4. The sol vent was renoved under reduced pressure and the residue was
puri fied W 2besashree hr omat ogr aphy on silica gel 20 (Hexamef/HP2@8068029: 1 to
15:1) affording conpound 39 (5.8 g, yield 51%9 as a white solid. 1H NWR
(CDC13, 300 MHz) 6: 7.67 (m 4H), 7.47- g 37 (m 6H), 7.02 (d, 1H, J = 10.2
Hz), 6.67 (t, 1H J = 9.4 Hz), 5.51 (t, Z J =7.3 Hz), 5.23 (d, 1H, J=
4 Hz), 4.72 (q, 1H, J=8.1 Hz), 3.81 (m 2H), 2.18-2.04 (m 25 4H), 1.86

(s, 3H), 1.42 (s, 9Hy, 1.05 (s, 9H), 0.97 (s, . Synthesis of conpound 40
WO 2009/ 080D P | 08804%11; 86 EB&DES'\WEI{JN/Q/ FAN epTé sol ution of
am no protected derhvative '39_(71_75 etthytene- gl ycol (140
m.) was heated atB¥D0 C for 15 nin. The relé%%(?on m xture was then cool ed
at room tenperaturge, diluted with 5 dichl oronegane, quenched with brine and
poured into water. A few drops of 3M NaOH were added until the solution
reached pH 14 and hen was extracted thoroughly w=tdendi chl or onet hane. The
conbi ned ofganic phases weke vvasth\ it h Jwat er, m'f\e@;Mpver anhydr ous
Na2SO4, filtratey and concentrat ed tnd resdulced—pressure to afford the
10 primary am nesé0 (3.8 g, 95%yiel djBs® a yellow oil which was used

W thout further purifscation. 1H NMR (CDCLl3,3 300 MHz) 6: 8.66 (d 1H, J =
10.5 Hz), 7.66 (m 4I—$ 7.47-7.33 (m 6H), 671(t 1H J=293H), 553
(t, 1 H J=83H), 472 (q, 1H J =8.4 Hz), 3.83 (m 1H), 319(s

1H, 2.22-2.05 EEudH, 1.83 15 (s, i, L 05 (s, 9H), 0.99 (s, 9H).
S HCl Z
MeO Z N T R T

MeOH -
TBSO e0 :

44 45

Scheme 7

5 Svynthesis of intermediate 41

TBSO Z
TBSO

To a solution of anhydrous CrCly (2.03 g, 16.55 mmol) in anhydrous

THF (30 mL) at 0°C was added a solution of the aldehyde 1 (0.995 g,
10 2.76 mmol) and iodoform (2.17 g, 5.52 mmol) in anhydrous THF (10

mL). After 4 hours of stirring at 23°C, the mixture was diluted with EtoO

and filtered through Celite®. The filtrated was concentrated to afford a

residue which was purified by flash chromatography on silica

(hexane/dichloromethane from 50:1 to 5:1) to give vinyl iodide 41 (0.79
15 g, 57% yield) as a slightly yellow oil.

IH NMR (CDCls, 300 MHz) &: 6.58 (dd, 1H, J = 14.5, 6.7 Hz), 5.98 (dd,

1H, J = 14.5, 1.3 Hz ), 3.76-3.70 (m, 1H), 3.67-3.59 (m, 2H), 2.37-2.32

(m, 1H), 1.62-1.53 (m, 2H), 0.96 (d, 3H, J = 7.2 Hz), 0.89 (m, 18H), 0.04
20 (m, 12H).



EXAMPLE 7: SYNTHESI S OF FRAGVENT 45 Schene 7 provides an exanple of the
synt hesi s of fragment 45. 20 WO 2009/ 080761 PCT/ EP2008/ 068049 87 TBSO
CrCl2, CHYB200B8807PTS TBSO TBSO 1 41 Ca P(OD), HO DMPCOEPMISINGS0IBSO TBSO
42 43 CO2Me HCI MO MO 1 TBSO MO H O O 44 45 Scheme 7 5 Synthesis of
internediate 41 TBSO |l TBSO To a sol u%éon of anhydrous CrCl2 (2.03 g,
16.55 nmol ) in anhydrous THE (30 nlL) at~0C was added a solution of the
al dehyde 1 (0.995 g, 10 2.76 mmmol ) and iodoform (2.17 g, 5.52 mml) in
anhydrous THE (10 nl). After 4 hours of stirring at 23C, the m xture was
di | ut ed wi tJvrEh26eis aehihteitediaid 4r ough Celite(r). The filtrated was
concentrated to afford a residue which was purified by flash
chromat ography on silica (hexane/dichloromethane fromb50:1 to 5:1) to give
vinyl iodide 41 (0.79 15 g, 57%yield} as a slightly yellow oil. 1H NWR
(CDC13, 300 MHz) 6: 6.58 (dd, QBIM;\B&? Hz), 5.98 (dd, 1 H J =
14.5, 1.3 Hz ), 3.76-3.70 (m 1 , 3.673.839 (m 2H), 2.37-2.32

TBSO

To a solution of iodide 41 (786 mg, 1.58 mmol) in EtOH (15 mlL)
pyridinium p-toluenesulfonate (PPTS) (139 mg, 0.55 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
10 resulting oil was purified by column chromatography (hexane/EtOAc
4:1) affording 379.7 mg (63% yield) of alcohol 42 as colourless oil.
H NMR (CDCls, 300 MHz) &6: 6.56 (dd, 1H, J = 14.5, 6.7 Hz), 6.01 (dd,
1H, J = 14.5, 1.3 Hz ), 3.78-3.3.69 (m, 3H), 2.45-2.39 (m, 1H), 1.87-
1.83 (m, 1H), 1.71-1.59 (m, 2H), 1.00 (d, 3H, J = 6.6 Hz), 0.90 (s, 9H),
15 0.09 (s, 3H), 0.07 (s, 3H).

Synthesis of intermediate 43

Ox /
TBSO

20
To a 0°C solution of alcohol 42 (389 mg, 1.01 mmol) in anhydrous DCM
(10 mL), Dess-Martin periodinane (644 mg, 1.52 mmol) was added. After
1 hour stirring at 0°C and 30 min at 23°C the reaction mixture was
quenched with a saturated aqueous solution of NaHCOs3. The organic

25 layer was decanted, dried over anhydrous Na>SOs and concentrated
under reduced pressure. Purification by column chromatography
(hexane/EtOAc 20:1 to 2:1) afforded 349.3 mg (90% yield) of aldehyde

43 as a colourless oil.



(m 1H), 1.62-1.53 (m 2H), 0.96 (d, 3H, J=7.2 Hz), 0.89 (m 18H), 0.04
20 (m 12H). WD 2009/080761 PCT/ EP2008/ 068049 88 Synthesis of

i nt er mediwDe0e¥8HG1 TBSO 5 To a sol ution of iodide 41 (P8&/EPEISDH6HSI Nl )
in EtOH (15 mL) pyridinium p-tol uenesul fonate (PPTS) (139 ng, 0.55 mmol)
was added and the reaction m xture was,stirred at roomtenperature for 25
hours. Then the solvent was renoved un% reduced pressure and the 10

resulting oil was purified by colum chronato raphy (‘hexane/ Et OAC 1)
af for di ng 3PBNMRyCIaGhs OO MHSI0: aahm Ik 257801 bl da83der, 1 divR

(1%131 30&241\/7&)7 §7%83%§0%39t1 Iﬁ%rﬁ} FRes %5{7()@%)4 Bf 571152 ?%Jn 1H)

1.71-1.39 (zm72(tﬁ,,2141)0®2(d3 B86 n=161)50Hrs (d,0380 Ls.7.9H)z), 0157QSOQI—K)S
3H), 0.07 (s, 3H). Synthesis of intermediate 43 O- TBSO 20 To a 0C
sol ution 010 Q7 dshdH)40.QR69 3). 1.01 mol) in anhydrous DOM (10 ni),

Dess- Mar, g@il od| n@nﬁ 64@ % % 52 mmol ) was added. After 1 hour

. . 1N LETTTL H
stirrin he reaction mxture was quenched with a
sat ur at ed aqueous sol ution of NaHCO3. The organic 25 | ayer was decant ed,
dried over anhydrous Na2SO4 and concentrated under reduced pressure.

Purification by colum chronatogra Me( hgxane/ Et OAc 20:1 to 2:1) afforded
349.3 nmg (90% yield) of al dehyqﬁeo IrI ess oil.

TBSO

To a solution of Diethyl(methoxy[methoxycarbonyllmethyl)phosphonate
10 (348.4 mg, 1.37 mmol) and 18-crown-6 (722.3 mg, 2.73 mmol) in
anhydrous THF (13 mlL) stirred under argon atmosphere at -78°C, a 0.5
M Potassium bis(trimethylsilyljamide (KHMDS) solution in toluene (2.74
mL, 1.37 mmol) was added dropwise. After 15 min aldehyde 43 (349.4
mg, 0.91 mmol) in anhydrous THF (9 mL) was added dropwise over a
15 period of 30 min and stirred at -78°C for 90 min. Then, the reaction was
quenched with a saturated aqueous solution of NH4Cl (20 mL), warmed
to room temperature and diluted with dichloromethane (50 mL). The
organic phase was dried (anhydrous Na>SO4) and evaporated under
reduced pressure. Purification by column chromatography
20 (hexane/EtOAc 30:1 to 5:1) afforded 410. mg (99% yield) of 44 as a
mixture E/Z (regioselectivity > 5:1 determined by 'H NMR).
IH NMR (CDCls, 300 MHz) for (2E,7E)-44 3: 6.51 (dd, 1H, J= 14.4, 7.8
Hz), 5.97 (dd, 1H, J = 14.4, 1.2 Hz), 5.29 (t, 1H, J = 7.7 Hz), 3.82 (s,
3H), 3.77-3.70 (m, 1H), 3.60 (s, 3H), 2.65-2.61 (m, 2H), 2.39-2.21 (m,
25 1H), 1.00 (d, 3H, J = 6.9 Hz), 0.89 (s, 9H), 0.04 (s, 6H).

Synthesis of intermediate 45




WD 2009/ 080761 PCT/ EP2008/ 068049 89 1H NMR (CDC13, 300 MHz) 6: 9.77 (t,

1H J = 2.1 Hz), 6.52 (dd, 1H, J = 14.7, 7.5 Hz), 6.05 (dd, 1H, J = 14.7,
1.2 Hz), wo2BesM80761(m 1H), 2.52- 2.47 (m 2H), 2.2.43-PC3EPong/odsdy9 0. 98
(d, 3H, J= 7.2 Hz), 0.87 (s, 9H), 0.07 (s, 3H), 0.03 (s, 3H. 5 Synthesis
of internediate 44 CO2Me MO TBSO To sol ution of

Di et hyl (met hoxy[ met hoxycar bonyl ] et hyl )%ﬂosphonat e 10 (348.4 ng, 1.37
mol ) and 18-crown-6 (722.3 ng, 2.73 mmol) in anhydrous THE (13 nl) stirred
under argon atnosphere at -78C, P51 Pot assi um bi s(trimethylsilyl)am de
(KHVDS) solution in toluene (2.74 , 14 37 mMmo| ) was added dropw se. After
15 m n al dehyde 43 (349.4 ng, 0.9 MmO ) ¥ n~nhydrous THE (9 nlL) was added
dropwi se over a 15 period of 30 mn and stirred at -78C for 90 m n. Then,
the reaction was quenched with a saturated aqueous solution of NH4Cl1 (20
m.), warmed to roomtenperature and diluted with dichloronethane (50 niL).
The organi MAS i r 2S5, : r
reduced prgs%sgr%ﬁﬁgurl f%%ﬁ}oﬁég@rﬂ& Hﬁnﬁwghromggﬁfé%mgggﬁ?ﬁgkﬁne E‘%tOAc
30:1 to 5: Ipoaf ftenteeradlife, pued% HEl @7%f (¥E0 asl)a was xddde] BEldd the
(regioselectivity > 5:1 determined by 1H NVR). 1H NVR (CDC13, 300 MHz) for
( 2E, 7E) <44 reacgon) miggura Hvas stirgedy for, & hpyrs.5 Ten dde prixtyre wasy 1.2

Hz), 5.29 . = h 7 3 7 3. (s,
5y 2. 5. St gt Fyith 5 §ghuraed oy piyd GricE wiiseg =0,
0.89 (s, 9the Or@4nics,sdivbnt Syasheshpoaitedntigidadirdeicéd \WPed00¢.08051
PCT/ EP2008/ 068049 90 ) ) )
resulting suspension was extracted with dichloromethane (4 x 20 mL),
dried and evaporated. The crude was purified by column
10 chromatography (hexane/EtOAc 10:1 to 2:1) to yield 192 mg (69% yield)

of lactone 45 as a white solid.

'H NMR (CDCls, 300 MHz) é: 6.32 (dd, 1H, J = 14.7, 8.4 Hz), 6.21 (dd,

1H, J=14.7, 1.2 Hz), 5.62 (dd, 1H, J= 6.6, 2.7 Hz), 4.27-4.19 (m, 1H),
15 3.64 (s, 3H), 2.61-2.54 (m, 1H), 2.43-2.34 (m, 2H), 1.14 (d, 3H, J= 6.9

Hz).

MS (ES) [m/z]= 331.1 [M+Na]*.

EXAMPLE 8: SYNTHESIS OF FRAGMENT 51

20

Scheme 8 provides an example of the synthesis of fragment 51.



MeO O O To a solution of ester 44 (410.9 ng, 0.90 mml) in MeOH (13.5 nl)
at roomtenperature, aqueous HC 37% (160 L) was added and the 5 reaction
m xture wai® 2809080®d for 6 hours. Then the m xture was n@UTrERRI0BBBMIt h a
saturated aqueous solution of NaHCO3 (pH 7-8) and the organic solvent was
evapor at ed under reduced pressure. The Eesulti ng suspensi on was extracted
with dichloronmethane (4 x 20 nL), dri e% and evaporated. The crude was
purified by colum 10 chromat ogr aphy (hexane/ Et OAc 10:1 to 2:1) to yield

LS S AN i 5 G, 0 b

dd, 1H, J= 6.6, 4,19 (m 1 15 3. 64 261254
Em 1H), 2.43-2. 34 m 2 %%Z&%%d (3H 5@809 Hz) . Z)I(\/E(ES) [mz]= 331.1

[ MtNa] +. EXAMPLE 8 SYNTHESI S OF FRAGMENT 51 28 Schene 8 provides an

exanpl e of the synthesis of fragnent 51. WD 2009/ 080761 PCT/ EP2008/ 068049
91 TBSO, O 1) PPh3 r4 TBSO 1) Cp2ZrHCl, Tol, TBSO 2) "BuLi, Mel TBSO 2)
12 1 46 TB,%Sg PPIIS /[ 1 PiFs TﬁgOT SOl47, 8 chpP(CEt)ZO MO 11,

CO2Mve CO2 TBSO O\ / +—vedH
TBSO TBSO
47 48
O=p(OEY),
Ox P MeO)\COZMe CO,Me HCI
| ——— NS P4 I
MeO [
MeOH
TBSO TBSO eO
49 50

Scheme 8

Synthesis of intermediate 46

TBSO &
TBSO

To a solution of carbon tetrabromide (8.74 g, 26.35 mmol) in dry
dichloromethane (26 mL) was added dropwise a solution of
10 triphenylphosphine (1.38 g, 52.69 mmol) in anhydrous DCM (50 mL) at
0 °C. The dark yellow solution was cooled to -78 °C and aldehyde 1
(4.75 g, 13.2 mmol) in anhydrous DCM (13 mL) was added quickly. The
resulting mixture was stirred at -78°C (30 min) and at O °C (10 min).
The reaction was diluted with Et,O and then washed with brine. The
15 aqueous layer was extracted with EtoO and the organic layers were

combined, dried, filtered and evaporated under reduced pressure.



TBSO 49 50 MeO/ OO 51 Schenme 8 Synthesis of internediate 46 5 TBSO
TBSO To a solution of carbon tetrabromde (8.74 g, 26.35 mmol) in dry

di chl or ormOhaev8(®6 nl) was added dropwi se a sol uti on oPCIEP2008/068049

tri phenyl phosphine (1.38 g, 52.69 mmol) in anhydrous DCM (50 nL) at 0 C.
The dark yell ow solution was cooled to -58 C and al dehyde 1 (4.75 g, 13.2
nmol ) in anhydrous DCM (13 nlL) was adde% qui ckly. The resulting m xture
was stirred at -78C (30 min) and at 0 C (10 min). The reaction was diluted

with Et20 amvrifieationdandash chrematiegraptey 1bexanesdichigromethans 104¢} ed

th Et20 rie d
evapor at ed itEe 2tk e g 2L EPa g b aTbAE e A ittt Eoal =,
Purificati @@muoﬁl ashhe hdﬂif%h@@rﬂéﬁhy irf hexay@foud atHipr @rethBnevdd:abded
afforded 4.37 g (66%vyield) of Vlfﬁyrm di brom de as colourless oil. To a

sol ution ofdrpn@naﬁ: lor 3rp 1 epiwtion YU (8 henanais03dadd atdrdowi se

az25M nof butyllithiu % 7..03 t 5C The
reactio vvarne rh ?écwgﬁ ersgt ?rgg @o é%ﬂrr ﬁéf 1rﬂglactl on r%g cool ed
back down tveas &o%@rwbdmtdmlmlaﬁl de €0. ahdMmetdyl Sodia®!(D.535 @nhy&rmus THE
(9 nL) was added dropwi se. The resulting mxture was allowed to warmto

room t enperamgle innanbydrowsrTHR (el iwasladded Trepmdaet ilhe wesulginghched

with a sat %%(ttﬁge A4S %8 lowed to warm to room temperature and stir for an

additional 1h. The reaction was quenched with a saturated aqueous

10 solution of NH4Cl then diluted with Et2O. The organic layer was dried,
filtered and evaporated under reduced pressure. Purification by flash
chromatography (hexane/ dichloromethane from 50:1 to 5:1) afforded
2.77 mg (89% yield) of alkyne 46 as a colourless oil.

15 1H NMR (CDCls, 300 MHz) &: 3.74-3.66 (m, 3H), 2.49-2.46 (m, 1H),
1.83-1.72 (m, 2H), 1.78 (s, 3H), 1.08 (d, 3H, J = 7.2 Hz), 0.89 (m, 18H),
0.07 (s, 3H), 0.06 (s, 3H), 0.05 (s, 6H).

Synthesis of intermediate 47

TBSO =
20 TBSO

To a solution of 46 (200 mg, 0.56 mmol) in anhydrous toluene (7 mL),
under Ar and at 23 °C bis(cyclopentadienyl)zirconium(IV) chloride
hydride (432.3 mg, 1.68 mmol) was added and the reaction was stirred
25 at 50°C for 1 hour. During this time the reaction solution turned of
orange colour. The reaction was cooled to 23 °C and iodine (284.3 mg,
1.12 mmol) was added in one portion. Stirring was continued for 30 min
at room temperature and the reaction was diluted with hexane and
filtered through Celite®. The filtrated was concentrated to afford a
30 residue which was purified by flash chromatography eluting with



10 solution of NHACL then diluted with Et20. The organic |ayer was dried,
filtered and evaporated under reduced pressure. Purification by flash

chr omat ogwaphgs/a@hmstane/ di chl oronet hane from 50: 1 to 5: Prrairb@smdesd49 2. 77 ng
(89%vyield) of alkyne 46 as a colourless oil. 15 1H NWR (CDCl13, 300 MHz) 6:
3.74-3.66 (m 3H), 2.49-2.46 (m 1H), &383-1.72 (m 2H), 1.78 (s, 3H),
1.08 (d, 3H J =7.2 Hz), 0.89 (m 18H) 7 0.07 (s, 3H), 0.06 (s, 3H), 0.05
(s, 6H). Synthesis of internediate 47 TBSO 20 TBSO To a sol ution of 46
(200 g, O.lBxamed dlmﬁom?m’mﬁs (ftf@nuéﬁel te 1) to fumaish rrvyadadite 47 €

bi s(cycl op i g hydride (432.3 ng, 1.68 mmol)
was added glnrhé?tthgl rea/%&%eqal/vég( 6W%ﬁat 50C for 1 hour. During this
time the reaction solution turned of orange coI our. The reaction was

cooled to 23 C and iodine (284.3 was added in one portion.
Stirring wabl 8RR (Gdadls &O@Mhﬁth @tOVddﬁh t]érh)e’r"at%??e landHehes. 78a§{670n was

dlluted th h n ed th I t S
concent rat éﬁltgﬁgﬁéﬁg&ga@d{ I’d{Je é\%uﬁﬂ) sé%url EHf)’fP sﬁ 311_\6

chr omat ogr apby- pleut {19 A}, h0\0 20090807616, chsz@O@@/(aﬁsqs ), QBOBeefﬁne/

di chl oronet hane (from 10:1 to 1:2) to furnish vinyl iodine 4 140. 4

49% vyi el d) 188 pal e yeIIow oil. 1H NMR (CDC13, 300 MHz) 6: 6.07 (dd, 1H ') =
9.9, 1.5 Hz), 3.72-3.67 5 (m 1H), 3.65-3.61 (t, 2H, J = 6.6 Hz),
2.53-2.47 (m 1H), 2.37 (s, 3H), 1.68-1.61 (m 2H), 0.92 (d, 3H, J = 6.6
Hz), 0.89 (S9nth8Kls ofifleri@diaté48. Synthesis of internediate 48 10 HO

10

HO £
TBSO

To a solution of iodide 47 (140.4 mg, 0.27 mmol) in EtOH (2 mL)
pyridinium p-toluenesulfonate (PPTS) (24 mg, 0.09 mmol) was added
15 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

4:1) affording 90.3 mg (83% yield) of alcohol 48 as colourless oil.
20 H NMR (CDCls, 300 MHz) é: 6.01 (dd, 1H, J = 9.9, 1.5 Hz), 3.78-3.67
(m, 3H), 2.62-2.55 (m, 1H), 2.39 (s, 3H), 2.00-1.98 (m, 1H), 1.80-1.62

(m, 2H), 0.96 (d, 3H, J = 6.6 Hz), 0.89 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H).

Synthesis of intermediate 49

25

O =

TBSO



TBSO To a solution of iodide 47 (140.4 ng, 0.27 mol) in EtOH (2 nl)
pyridi ni um p-tol uenesul fonate (PPTS) (24 ng, 0.09 mml) was added 15 and
t he reactworroewososne was stirred at room tenperature foPCXZEPR@S063049 Then
t he sol vent was renmpoved under reduced pressure and the resulting oil was
purified by col um chromat ography (hexatg /Et OQAc 4:1) affording 90.3 ngy
(83% yi el d) of aI cohol 48 as col ourl ess 20 1H NVR (CDC13, 300 MHz) 6:

Ol(dd 1H, J = 9.9, 15Hz)378367 262255(m1l—¥4,22.39
(s, 2T@oa£)°§88(>mtl<1mpf aiccﬁm114%z(87(mg, %2 oY) i, aphydgeus My )

0759 (5, Sy S8 s, Ll AT P .25

48 (87 My, 10hdArnd@tring ratammmwssoqwm(ﬁt QB)°C %%Srd\@tidrﬂnﬁ)@tu%lwwe
(140 nmg, 0.33 mmol) was added. After 1 hour stirrin 1\gﬁat 0 Cand 30 mn at
23 C the reawrichedninitiure sphigratgdepgreduni stiusiosapiir H@Chsqdﬂmwrg@nmu on

of NatOB. 106 QARG B8y iR, Ecanbsdodt | 6d cuery Al oUn. NSOt

and concent r%ﬁ e(yv ce ressure

chromat ogr aphder (hedaieel EbrAsul®; lPhelf%alﬂorﬁf I durfth GCHEOI&I&@(Y%M‘}Q‘i}d) of
al dehyde 49 as a colourless oil. 10 1H N 13, 300 MHz

1H, J = 2. Aheﬁa}ne/SEg%Aeé’d) 1111q 2J1)ﬂffogd9d 716 @ me) (86 02eld) of a(ldeh&m; 49

2.57-2.51 aSH%p r? 3 {-D 0.97 (d, 3H, J= 6.6 Hz), 0.87 (s, 9H),
0.08 (s, L2 GOTHSS 13c NMR (CDC13, 75 MHz) 6: 201.5, 143.5, 95.1,
71.3, 49.3, 41.9, 28.3, 26.0, 18.2, 15.8, -4.2, -4.4.

10 1H NMR (CDCls, 300 MHz) &: 9.79 (t, 1H, J = 2.4 Hz), 5.98 (dd, 1H, J =
9.9, 1.5 Hz), 4.02-3.97 (m, 1H), 2.57-2.51 (m, 3H), 2.38 (s, 3H), 0.97 (d,
3H, J = 6.6 Hz), 0.87 (s, 9H), 0.08 (s, 3H), 0.04 (s, 3H).
13C NMR (CDCls, 75 MHz) &: 201.5, 143.5, 95.1, 71.3, 49.3, 41.9, 28.3,
26.0, 18.2, 15.8, -4.2, -4.4.

15

Synthesis of intermediate 50

COgMe

MeO\ /I

TBSO
20 To a solution of Diethyl(methoxy[methoxycarbonyllmethyl)phosphonate
(73.7 mg, 0.29 mmol) and 18-crown-6 (153.4 mg, 0.58 mmol) in
anhydrous THF (3 mL) stirred under argon atmosphere at -78 °C, a 0.5
M Potassium bis(trimethylsilyljamide (KHMDS) solution in toluene (0.58
mL, 0.29 mmol) was added dropwise. After 15 min aldehyde 49 (76.6
25 mg, 0.19 mmol) was added drop wise in anhydrous THF (2 mL) over a
period of 10 min and stirred at -78°C for 90 min. Then, the reaction was
quenched with a saturated aqueous solution of NH4Cl, warmed to room
temperature and diluted with dichloromethane. The organic phase was
dried (anhydrous Na>SO4) and evaporated under reduced pressure.

30 Purification by column chromatography (hexane/EtOAc 30:1 to 5:1)



15 Synthesis of internmediate 50 CO2Me MO TBSO 20 To a solution of

Di et hyl (met hoxy[ met hoxycar bonyl ] met hyl ) phosphonate (73.7 ng, 0.29 mol)
and 18- crwone®/80%3. 4 ng, 0.58 mmol ) in anhydrous THE @8TPRoosiossoned under
argon atnosphere at -78 C, a 0.5 M Potassium bis(trimethylsilyl)amde
(KHVDS) solution in toluene (0.58 m_rmg 29 mol ) was added dropw se. After
15 mn al dehyde 49 (76.6 25 ngy, 0.19 ?) was added drop w se i n anhydrous
THE (2 nmL) over a period of 10 mn and stirred at -78C for 90 m n. Then,
the reacti @afordsd Qnm%e@%%wlﬁldé&f@@taédadql?@@lﬁg %bl (¥aBpsdeCHAC P,
warnmed to r. t hane. The organic
phase was jérg{qeggf‘%%ﬁ %du]gug ﬂg@g@)ﬁ O\Q@{algl&g%t ed un II ‘reduced pressure.
30 Purification by colum chromat ography (hexane/ Et OAc 30 1to 5:1) WO
2009/ 080761 PCT/ EP2008/ 068049 95 afforded 89.0 100% ield) of 50 as a
m xture E/ ZH PedRoKdPeds,i 399 yMHz) Xos: (REHEEEDA Aed- Bé MV as94) Hz),

col ourl gss 1 f 2 8 d,
in 3 =5 v BT R YO LS L yoneed E&%P 33@%? 35
1H, 3. 61 (2577324)70 (ra 717H)2 7.84(m55Lkhn, ﬂ-ll_§42 21.955 37n(rriLHiH) 2249@ ZSBZ}g
1H), 2.30 (s, %d 3H, J= 6. 9 (s, 9H), 0.06 (s, 3H),
0.05 (s, 319 9639151{3%315 &b Hak &8 dsaPH) 50. OQL()S I\?e[@) ©.051sT8H. sol ution of
ester 50 (90.8 ng, 0.19 mMmmol) in MeCH (3 nL) at room 15 tenperature,

aqueous HOSV%ZEOO g1s oHnterme31a e fmd the reaction

10

To a solution of ester 50 (90.8 mg, 0.19 mmol) in MeOH (3 mL) at room
15 temperature, aqueous HCl 37% (34 uL) was added and the reaction
mixture was stirred for 6 hours. Then the mixture was neutralized with
a saturated aqueous solution of NaHCOs; (pH 7-8) and the organic
solvent was evaporated under reduced pressure. The resulting
suspension was extracted with dichloromethane, dried and evaporated.
20 The crude was purified by column chromatography (hexane/EtOAc 10:1
to 2:1) to yield 34 mg (50% yield) of lactone 51 as a white solid.
IH NMR (CDCls, 300 MHz) &: 5.99 (dd, 1H, J = 9.9, 1.2 Hz), 5.62 (dd,
1H, J= 5.1, 4.2 Hz), 4.19-4.11 (m, 1H), 3.64 (s, 3H), 2.78-2.70 (m, 1H),
2.41 (s, 3H), 2.42-2.37 (m, 2H), 1.11 (d, 3H, J= 6.6 Hz).

25
EXAMPLE 9: SYNTHESIS OF FRAGMENT 56

Scheme 9 provides an example of the synthesis of fragment 56.



m xture was stirred for 6 hours. Then the m xture was neutralized with a
satur ated aqueous solution of NaHCO3 (pH 7-8) and the organic solvent was
evapor at esouzn@dansoTeedduced pressure. The resulting suspeRsTmEP2008968942 r act ed
wi t h di chl oronet hane, dried and evaporated. 20 The crude was purified by
col um chr omat ogr aphy (hexane/ Et OAc 10:% to 2:1) to yield 34 ng (50%
yield) of lactone 51 as a white solid. @| NVR (CDC13, 300 MHz) 6: 5.99 (dd,
1H J =9.9, 1.2 Hz), 5.62 (dd, 1H J=5.1, 4.2 Hz), 4.19-4.11 (m 1H),
3.64 (s, 3HP C5.78-2.70 m 1HTMSCGHNL (s .4p-2/37 (m PPHp, 1.11 (d,
3H, J = 6.6 HE)~2 ®: 1S heme 9 provi des
an exanpl e of the esis of fragnent 56. WO 2
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Scheme 9

Synthesis of intermediate 52

TBSO =

4

OTBS

10 A solution of 1.8 M of Lithium  diisopropylamide in
heptane/THF /ethylbenzene (8.96 mL, 16.13 mmol) was diluted in 88
mL of anhydrous THF. After cooling down to -78°C,
trimethylsilyldiazomethane (8.06 mL, 2M in THF, 16.13 mmol) was
added and the resulting mixture was stirred for 30 min. A solution of 4
15 (4.377 g, 10.75 mmol) in anhydrous THF (35 mL) was added and
stirring was maintained for 1h at -78 °C and for 2h at 23 °C. The
reaction mixture was added to ice-cooled water, and extracted with
Et20. The combined organic layers were dried (anhydrous Na>SO4) and
the solvent was removed. The residue was purified by flash

20 chromatography to afford 2.38 g (55% yield) of 52 as yellow oil.



55 56 Schene 9 5 Synthesis of internediate 52 TBSO/ OIBS 10 A sol ution
of 1.8 Mof Lithiumdiisopropylamde in heptane/ THF/ et hyl benzene (8.96 mni,
16. 13 mMmow 2emsdiciut ed in 88 nL of anhydrous THE Aft ePCEtmpRiosgoesdann t o
-78C, trinethylsilyldiazomethane (8.06 nL, 2Min THF, 16.13 mmol) was
added and the resulting mxture was stigred for 30 mn. A solution of 4 15
(4.377 g, 10.75 mmol ) in anhydrous THF %25 m.) was added and stirring was
mai ntai ned for 1h at -78 C and for 2h at 23 C. The reaction mxture was
added to ice-cooled water, and extracted with Et20. The conbi ned organic

| d .

roxi due wasEhOMRiEE PEEESOH 8878, IS RD.YHY, B0 TSN, éE@S/O
yi el d) of @2745(3)’QH)0W58-|2 58002008 08&H ks, I%Ff)/ E1P2©OB/636?rﬁ4QH)9® g:H}
(CDC13, 300 M) 5.86 (d, 1H, J=9.9 Hz), 73 .63 (m 3H), 4 (s,
1H), 2.58- zSPQ,Oan@ 61Hp), Q. @o(m51831|+1)0014t7r&1126® 2H), 0.93 (d, 3H J=

1165, 87, 1. CANR 195Gk %%M‘%élé%ég%%%g@’? (778, 8), o 427,

15.3, -4. 2,38.6, 26. By»bhesis 5011 8.8t evredi e -53,HE. 1. 10 OTBS To a sol utl on
of 52 (2.05 g, 5.17 nmmol) in Et OH (50 ni) pyrldl ni um p- tol uenesul fonate
(PPTS) (511.7 ng, 2.04 mmol) was added and the reaction m xture was

stirred at & oo LAMBELALHCRALGe 5 hours. Then

HO Pz

4

10 OTBS

To a solution of 52 (2.05 g, 5.17 mmol) in EtOH (50 mL) pyridinium p-
toluenesulfonate (PPTS) (511.7 mg, 2.04 mmol) was added and the
reaction mixture was stirred at room temperature for 25 hours. Then

15 the solvent was removed under reduced pressure and the resulting oil
was purified by column chromatography (hexane/EtOAc 4:1) affording
1.055 g (72% yield) of alcohol 53 as colourless oil.

IH NMR (CDCls, 300 MHz) &: 5.76 (d, 1H, J = 9.9 Hz), 3.73-3.63 (m, 3H),

20 2.79 (s, 1H), 2.64-2.59 (m, 1H), 2.24 (bs, 1H), 1.80 (s, 3H), 1.70-1.60
(m, 2H), 0.95 (d, 3H, J = 6.9 Hz), 0.88 (s, 9H), 0.08 (s, 3H), 0.06 (s, 3H).

Synthesis of intermediate 54

25

Ox S

4

OTBS

To a 0°C solution of alcohol §3 (140 mg, 0.48 mmol) in anhydrous DCM
(5 mL), Dess-Martin periodinane (308.5 mg, 0.73 mmol) was added.



15 the sol vent was renoved under reduced pressure and the resulting oi

was purified by colum chromat ography (hexane/ Et OAc 4:1) affording 1.055 g
(72% yi el 2009/@bmohol 53 as col ourless oil. 1H NVR ( COBL3/EP3@S/0b4t2) 6:
5.76 (d, 1H, J= 9.9 Hz), 3.73-3.63 (m 3H), 20 2.79 (s, 1H), 2.64-2.59 (m
1H), 2.24 (bs, 1H), 1.80 (s, 3H), 1'70'é860 (m 2H), 0.95 (d, 3H J= 6.9
Hz), 0.88 (s, 9H), 0.08 (s, 3H), 0.06 (s, 3H). Synthesis of internediate
54 25 O- OIBS To a 0OC solution of alcohol 53 (140 ng, 0.48 mmol) in
anhydrous BdMr 88 min stising phiG PQ aved QS mianat 230%C Shegreastivy mistyrawms

and 60 i n A APELTR (B oA RE O S L aRRBg R o g HA0R By ©

aqueous solo#halt otaa/I&aHQ@s Heeantsdjand el ayrer Wash ieanise Nass O d a@Mer
anhydr ous Na2SO4 an concentrat ed under reduced pressure. Purification by
col um 5 cleoseansptaghyuprexanedugieshl aressgrmnelPsrificegion 1)byaf fcob@ad 100

0" 0. 70 11 ripafogPyy e ASiGufi bR EDR 8 o B Vbt iy Ty
2.77 (s, 1392yl PobBldeliydr84 ob Blo(surlcsoBH) , 0.98 (d, 3H, J= 6.9 He).

0.87 (s, 9H), 0.08 (s, 3H), 0.04 (s, 3H). 13C NWR (CDCL3, 75 M) 6: 201.7,
141.2, 117.9, 86.6, 74.5, 71.8, 49.4, 39.7, 26.0, 18.2, 17.6, 16.2, -4.3,

-4 4. SyntResiSRl (dHER! RIY 182°8: ol {OME, MG PNBY, 5.72 (4, 1H, J =
10.2 Hz), 4.02-3.96 (m, 1H), 2.77 (s, 1H), 2.64-2.53 (m, 3H), 1.80 (s,
10 3H), 0.98 (d, 3H, J = 6.9 Hz), 0.87 (s, 9H), 0.08 (s, 3H), 0.04 (s, 3H).
13C NMR (CDCls, 75 MHz) 8: 201.7, 141.2, 117.9, 86.6, 74.5, 71.8, 49.4,
39.7, 26.0, 18.2, 17.6, 16.2, -4.3, -4.4.

Synthesis of intermediate 55

15
COzMG
MeO

i

OTBS

To a solution of Diethyl(methoxy[methoxycarbonyllmethyl)phosphonate
(768.6 mg, 3.02 mmol) and 18-crown-6 (1.60 g, 6.06 mmol) in
20 anhydrous THF (30 mL) stirred under argon atmosphere at -78°C, a 0.5
M Potassium bis(trimethylsilyljamide (KHMDS) solution in toluene (6.1
mL, 3.05 mmol) was added dropwise. After 15 min aldehyde 54 (578
mg, 2.02 mmol) in anhydrous THF (20 mL) was added dropwise over a
period of 10 min and stirred at -78°C for 90 min. Then, the reaction was
25 quenched with a saturated aqueous solution of NH4Cl, warmed to room
temperature and diluted with dichloromethane. The organic phase was
dried (anhydrous Na>SO4) and evaporated under reduced pressure.
Purification by column chromatography (hexane/EtOAc 30:1 to 5:1)
afforded 839.4 mg (>100% yield) of 85 as a colourless oil mixture E/Z
30 (regioselectivity > 4:1 determined by 'H NMR).



To a solution of Diethyl (nmethoxy[ methoxycarbonyl ] et hyl)phosphonate (768.6
ng, 3.02 nmmol) and 18-crown-6 (1.60 g, 6.06 mol) in 20 anhydrous THE (30
mL) stirrwo 2000d8076ar gon at nosphere at -78C, a 0.5 M PoPaTgiPaens/063049

bi s(trinmethylsilyl)am de (KHVDS) solution in toluene (6.1 nL, 3.05 mmol)
was added dropw se. After 15 mn al dehygs 54 (578 ng, 2.02 nmol) in
anhydrous THE (20 niL) was added dropw se”over a period of 10 mn and
stirred at -78C for 90 min. Then, the reaction was 25 quenched with a

sat urat ed aqueous sol ution of NH4Cl, warmed to room terrperature and
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det er mi ned 3Y), Z7KVRPS (WD, AdD9/ 2088 1bs, REN 2FD 6331466@04@1‘1)99 13 (WH@CB
300 MHz) 5 7 1 d 1H J=
7.8 6.9 %953585'3 2 3@?151%) ;88 %751(% OD% 3. ?2( 2772 68
(m 1H, 2.73 (bs, 1H) 2.58-2.44 (m 2H), 1.72 (bs, 3H), 5095(d, 3H,
J=6.6 Hz), 0.85 (s, 9H), 0.05 (s, 3H, 0.04 (s, 3H . Synthesis of

i nt er medi atSyrEBesiref intermediate 36 sol uti on of ester 55 (839.4 ny, 2.29
mmol) in MeOH (30 nL) at roomtenperature, aqueous HO 37% (766 L, 9.16
mmol ) was added and the reaction mxture was stirred for 4 hours. Then the
m xture was neutralized with a ed aqueous sol ution of NaHCO3 (pH
7-8) and 15 the organic sol vent was [evaporated gnder reduced pressure. The
resul ti ng suspensi on was extracte li “omet hane, dried and
evaporated. The crude was purified by col:zum| chronat ography
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To a solution of ester 85 (839.4 mg, 2.29 mmol) in MeOH (30 mL) at
room temperature, aqueous HCl 37% (766 uL, 9.16 mmol) was added
and the reaction mixture was stirred for 4 hours. Then the mixture was
neutralized with a saturated aqueous solution of NaHCO3 (pH 7-8) and

15 the organic solvent was evaporated under reduced pressure. The
resulting suspension was extracted with dichloromethane, dried and
evaporated. The crude was purified by column chromatography
(hexane/EtOAc 10:1 to 1:3) to yield 312.7 mg (62% yield) of lactone 56
as a white solid.

20
IH NMR (CDCls, 300 MHz) &: 5.72 (dd, 1H, J = 10.2, 1.8 Hz), 5.60 (dd,
1H, J = 5.1, 4.2 Hz), 4.20-4.10 (m, 1H), 3.64 (s, 3H), 2.85-2.2.77 (m,
1H), 2.81 (s, 1H), 2.41-2.36 (m, 2H), 1.84 (s, 3H), 1.13 (d, 3H, J= 6.9
Hz).

25 13C NMR (CDCls, 125 MHz) &6: 161.3, 145.1, 138.6, 118.9, 108.0, 85.9,
81.3, 74.8, 55.4, 37.2, 26.2, 17.5, 16.2.
MS (ES) [m/z]= 243.2 [M+Na]*.

EXAMPLE 10: SYNTHESIS OF FRAGMENT 62

30



(hexane/Et OAc 10:1 to 1:3) to yield 312.7 ng (62%yield) of |actone 56 as
a white solid. 20 1H NMR (CDC13, 300 MHz) 6: 5.72 (dd, 1H, J = 10.2, 1.8
Hz), 5.60W0Qdgo/ositdl J = 5.1, 4.2 Hz), 4.20-4.10 (m 1H) PCBEPA00886803H) ,
2.85-2.2.77 (m 1H), 2.81 (s, 1H), 2.41-2.36 (m 2H), 1.84 (s, 3H), 1.13
(d, 3H J = 6.9 Hz). 25 13C NWVR (CDC13,..125 MHz) 8: 161.3, 145.1, 138.86,
118.9, 108.0, 85.9, 81.3, 74.8, 55.4, 3F 2, 26.2, 17.5, 16.2. M5 (ES)

[m z] = 243.2 [ M:Na] +. EXAMPLE 10: SYNTHESI S OF FRAGVENT 62 30 WO

2009/ 08076 BabemeERLopEy 4894 XD PEE REHae sPNpReviBddTagmenamd-e of the
synthesis of fragnment 62. OTBDPS OIBDPS H2 (Lindlar) PPTS OIBS OIBS
Quin., EtOAc EtOH 31 57 OTBDPS OTBDPS PPh3CH2I,1 OH BAIB / TEMPO / ~O
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Scheme 10
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Synthesis of intermediate 57
QTBDPS
MOTBS
10

A flask containing a mixture of 31 (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 Ho. The reaction mixture was stirred at
room temperature under Ho (1 atm) for 2 h and then filtered through a
15 plug of celite. The plug was rinsed with ethyl acetate and the combined

filtrates were washed with 0.1 % HCI. The organic layer was dried over



DMF / 90C 61 0 OTBDPS / \ tBu HNYNH2 62 O Schene 10 5 Synthesis of
internediate 57 OIBDPS OIBS 10 A flask containing a mxture of 31 (4.73
g, 9.85 mwol2pgy/agaiemol i ne (0.582 L, 4.92 mmol ) and Li n#CarEpre@iBabsoge (2. 18
g) in ethyl acetate was evacuated and flushed wth H2. The reaction

m xture was stirred at roomterrperatu under H2 (1 atm for 2 h and then
filtered through a 15 plug of celite. pI ug was rinsed with ethyl
acetate and the conmbined filtrates Were washed with 0.1 % HCI. The organlc

| ayer was diitegirovsr Nv@‘v@@oﬁh@s@i@pdoewnEmU@gMGaoa@orcmteamgﬁhatﬁj
Na2sod, fi l(&%’/e% gﬁgour at egﬁfo%r% {)ﬂ gpa #’%%ﬂlg%urtﬁ[hp{ﬁ Rl tfer

yield: 90% At was use
purificati gurifichtiR (CDClS 300 VMHz) 6: 7.70-7. 67 (m 4H), 7.44-7.36 (m

6H), 5.48 S&mw 5.36-5.27 (m_1H), 3.95-3 1H), 3.71-3.55 (m
2H) 2 16 'HBMBHCDCE, 60@1\4@{@&42757017165 ﬁ!nﬁéH)m7‘E‘H)73@ (1, OHY, SFHE J =

75w Jo: 186 U055 S0k 135 A Fs-Fr gind 08,687 g Wi AT
34.8, 27.3,dd628, J* 6.9,18.3Hz}31173-1966. (rrl,OQEy,mlhﬂil(éd,OBH,ﬂF&f gli ate 58
Hz), 1.05 (s, 9H), 0.84 (s, 9H), -0.02 (s, 6H).
13C NMR (CDCls, 75 MHz) $:136.2, 134.8, 129.8, 127.8, 126.4, 125.8,
70.9, 60.4, 39.6, 34.8, 27.3, 26.2, 19.7, 18.5, 13.1, -5.1.
10

Synthesis of intermediate 58

OTBDPS

15 PPTS (837.7 mg, 3.33 mmol) was added in one portion to a solution of
57 (4 g, 8.33 mmol) in ethanol (80 mL). The reaction mixture was
stirred at room temperature for 7 h and then was concentrated. The
residue was diluted in DCM and washed with a saturated solution of
NaHCOs. The organic layer was extracted, dried over anhydrous

20 NaoSOy4, filtered and concentrated. Flash chromatography (Hex/EtOAc,
95:1) gave the silyl ether 58 (2.12 g, yield: 69%) as a colourless oil.

IH NMR (CDCls, 300 MHz) &: 7.73-7.69 (m, 4H), 7.44-7.36 (m, 6H),
5.44-5.38 (m, 1H), 5.21-5.17 (m, 1H), 4.01-3.94 (m, 1H), 3.84-3.76 (m,
1H), 3.69-3.64 (m, 1H), 2.32-2.14 (m, 2H), 1.89-1.78 (m, 1H), 1.70-1.60

25 (m, 1H), 1.37 (d, 3H, J= 6.9 Hz), 1.07 (s, 9H).
13C NMR (CDCls, 75 MHz) ¢: 136.2, 134.1, 130.0, 127.8, 126.3, 125.9,
72.3, 60.1, 37.7, 34.3, 27.2, 19.5, 13.0.

Synthesis of intermediate 59




OrBDPS OH 15 PPTS (837.7 ng, 3.33 mmol ) was added in one portion to a
solution of 57 (4 g, 8.33 mmol) in ethanol (80 nlL). The reaction m xture
was stirweadoa@osswom t enperature for 7 h and then was ceoTaEPREE0ERDI9 The
residue was diluted in DCM and washed with a saturated solution of NaHCGS.
The organic | ayer was extracted, dried1 r anhydrous 20 Na2SO4, filtered
and concentrated. Flash chromat ography ﬁix/ Et CAc, 95:1) gave the silyl
ether 58 (2.12 g, yield: 69% as a col ourless oil. 1H NWMR (CDC13, 300 MHz)
6: 7.73-7.69 (m 4H), 7.44-7.36 (m 6H) 91BBP34.5 38 (m 1H), 5.21-5.17 (m
1H), 4.01-3.94 (m 1H), 3.84-3.76 ( 69-3.64 (m 1H), 2.32-2.14
(m 2H), 1.89-1.78 (m 1H), 1.70-1.m1|—0, 1.37 (d, 3H, J= 6.9 Hz),
1.07 (s, 9H). 13C NWMR (CDC13, 75 MHz) 6: 136.2, 134.1, 130.0, 127.8, 126. 3,
125.9, 72.3, 60.1, 37.7, 34.3, 27.2, 19.5, 13.0. Synthesis of internediate

oo e on Y BT PR 012 et BRSSO, s Sl Toe o

nmg, 0.56 mmEp mnd dHd aENPEM ﬁ;@%ﬁrﬂ @B@ﬂlrﬁbntlﬁrgsvm1 §f Dad Bie room
tenperature for 16-18 h until al co was no | onger detectable (TLC),

and the® i reaegoquairdived Wks hsterre@aattmr@deammr@m@r@&mtlbomd1 ugHilahe and
tracted wit Th mbi ha dried hyd
Naoson 11 Plefhaol Was s deer DIRTLELEN TRkt i aftnelgh sRRE oS
chromat ogr aplyrdd( HexepesDEdhRicn téf NHEICIL Carddl V&(t?&ct(eli MehnoCMi et 79%
as a colourless oil. 1IH NMR (CDC1l3, 300 MHz) 6: 2 (t, 1H, J= 2.7 Hz),

7.74-7.67 (combiged 07gaﬂl8LC7ph$S(3mW61F© dr&cB@vsr@ﬂ(lyqlrm NeBzSSI%SﬁIZGrG(dn
1, 4.29- anzc{) cg)ncentrated. The residue was purified by flash chromatography
10 (Hexane/DCM 5:1 to 1:2) to give 59 (1.733 mg, yield: 79%) as a
colourless oil.
IH NMR (CDCls, 300 MHz) ¢: 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
15 Hz), 1.06 (s, 9H).
13C NMR (CDCls, 75 MHz) 4: 202.3, 136.1, 134.0, 130.1, 127.9, 127.4,

125.1, 69.4, 50.1, 35.1, 27.2, 19.5, 13.1.

Synthesis of intermediate 60

20
OTBDPS

To a suspension of iodomethyltriphenylphosphorane (3.32 g, 6.38
mmol) in anhydrous THF (60 mL) at room temperature 6.83 mL of a 1M
25 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 59 (1.67 g, 4.56 mmol) in anhydrous 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



1H), 2.51-2.48 (m 2H), 2.31-2.27 (m 2H), 1.43 (dd, 3H, J =6.9, 1.5 15
Hz), 1.06 (s, 9H). 13C NWR (CDC13, 75 MHz) 6: 202.3, 136.1, 134.0, 130.1,
127.9, 12W04009/2%11, 69.4, 50.1, 35.1, 27.2, 19.5, 13. PCTHPntismss039 of
internediate 60 20 OIBDPS To a suspension of

i odonet hyl tri phenyl phosphorane (3.32 g, 38 mmol) in anhydrous THE (60
m.) at roomtenperature 6.83 nL of a 1|\}1 sol ution of NaHMDS (6.38 nmol)
in THE was sl ovvleéjﬁadded. After stirring for 2 min, the yell ow m xture was

cool ed to Pregcadia/ai0solle iPdHgorasginsedwith HesmailiOAe hl@rhieitols THE

(40 nm) was .t n% ezheast | 1. XE HE ) i r at .- C.for 90
mn, then ;t Qf?(glbdm%g ? Oelrla{iu?fe) ?%rg]’ %ﬂﬁ’lmn,é%ﬁ?u%{%c? %Bl%drﬁ%§saﬁél Qﬁ%t f“lf'ars[ ered
through a WRed0R9HRA 1ot tiTHERZRA8I68049 103 plug celite/ Si02. The plug
was rinsed with Hexane/ Et QAc S\&O: 1 to5:1) to afford conpound 60 (2 g,

i

yiel d: 89%'HadNMRc 6CBG b eSOLiMHehat 0dd-7eedmi tibut? for 7R (m, 6H),

2. 4 Shop MR R ol 80558 o 5078 8 (1
(m 1H, 2130223872.6m (rﬁ,FDZH%,ZQ%@..M (&M2BH)1.438. @3 AW, J3H6.6VHA. 6.062) ,

1.06 (s, 9H). 13C NWR (CDC13, 75 MHz) 6: 138.2, 136.2, 134.3, 129.9,
127.8, 126.%,9H1.26.0, 84.1, 71.9, 41.6, 34.5, 27.2, 19.6, 13.2. 10

Synthesis qfqigf A8 TBHAL 78 MEFES 138N 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 intermediate 61

OTBDPS

ZT

BocHN

15 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 60 (2 g,
4.08 mmol) and anhydrous DMF (35 mL) were added under argon. The

20 Schlenk tube was sealed, heated at 90°C for 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 anhydrous Na,SO4. The solvent was removed under reduced
pressure and the residue was purified by flash chromatography on

25 silica gel (Hexane/ EtOAc, 20:1 to 15:1). Intermediate 61 (1.06 g, yield:
44 %) was obtained as an oil.

IH NMR (CDCls, 300 MHz) &: 7.70-7.67 (m, 4H), 7.43-7.35 (m, 6H), 7.13
(d, 1H, J = 10.5 Hz), 6.67 (dd, 1H, J= 10.2, 9.6 Hz), 5.56-5.45 (m, 1H),



BocHN O 15 A reseal able Schl enk tube was charged with copper (1) iodide
(232.4 ng, 1.22 mmol), potassium carbonate (1.688 g, 12.23 mmvol) and

Boc-t ert -wheo@®@@bi®1(2. 474 g, 6.12 mmol ), evacuated and PCrEPdoosiotdv4ar gon.

N, N- Di net hyl et hyl enedi am ne (0.26 niL, 2.45 mmol), vinyl iodide 60 (2 g,
4.08 mmol ) and anhydrous DVF (35 i) WeI £ added under argon. The 20 Schl enk
tube was seal ed, heated at 90C for 18h z9nd cooled to room tenperature. The
resultant m xture was diluted with Et OAc and %enched with water. The

or gani ¢ | ayedowasddnwiBhed)wit BOvthi’&r (andH)d S 8- Vdr (lanAYHr 2udbta94dm, The
| t r i ified b
Frash chr omkloar SaH SRELE - HEY. JerSTReoBer g BRSiEgPYB G ehy) T ed P

Internediate 61 (1.06 g, yield: 44 9% was obtained as an oil. 1H NWR
(CDC13, 300 MHz) 6: 7.70-7.67 (m 4H), 7.43-7.35 (m 6H), 7.13 (d, 1H, J=
10.5 Hz), @warthesis ofiintennedinte 63 6 Hz), 5.56-5.45 (m 1H), WD 2009/ 080761
PCT/ EP2Q08/ 068049 104 5.36-5.28 (m 2H), 4.86-4.78 (m 2H), 3.88-3.77 (m
1H), 2.26-2.04 (m 4H), 1.44 (d, 3H, J= 6. T'ET%I%S 1.43 (s, 9H), 1.06 (s,
9H), 0.96 (s, 9H). Synthesis of internediaye 625 OITBDPS HHN N 0 A
solution of am no protected derivatrve 61 7 , 1.43 mol) in

et hyl engl ycol (50 nlL) was heated at] 2 10-20 min. The reaction 10

m xture was then cool ed at roontitNenpgr atr e, uted with DCM quenched
with brine and poured into water. ew drops of 3M NaCH

A solution of amino protected derivative 61 (847 mg, 1.43 mmol) in
ethylenglycol (50 mL) was heated at 200 °C for 10-20 min. The reaction
10 mixture was then cooled at room temperature, diluted with DCM,
quenched with brine and poured into water. A few drops of 3M NaOH
were added until the solution reached pH 14 and then was extracted
thoroughly with DCM. The combined organic phases were dried over
anhydrous Na>SOs4, filtrated and concentrated in vacuo to afford the
15 primary amine 62 (435 mg, 62%) as a white foam after purification by
flash chromatography (Hexane/EtOAc 10:1 to 1:2).
IH NMR (CDCls, 300 MHz) &: 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), 3.87-3.79 (m,
20 1H), 3.08 (s, 1H), 2.22-2.14 (m, 4H), 1.43 (d, 3H, J = 6.9 Hz), 1.05 (s,
9H), 0.97 (s, 9H).
13C NMR (CDCls, 75 MHz) o: 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.

25 EXAMPLE 11: SYNTHESIS OF FRAGMENT 63

Scheme 11 provides an example of the synthesis of fragment 63.



were added until the solution reached pH 14 and then was extracted

t horoughly with DCM The conbi ned organi c phases were dried over anhydrous
Na2SO4, fwbtnewso7éand concentrated in vacuo to afford tiRETERP2@8i06®AY am ne
62 (435 ng, 62% as a white foamafter purification by flash

chr omat ogr aphy

(d, 1H, J = 10.

(Hexane/ Et OAc 10:1 to 1:2). 1H NMR (CDCL3, 300 Miz) 6: 8.50
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Scheme 11

Synthesis of intermediate 63

OTBDPS
Bu;Sn O

To a solution of amine 62 (575 mg, 1.17 mmol) in anhydrous
DCM/DMF (4:1, 12.5 mL), a solution of (Z)-3-tributylstannylpropenoic
acid (505.6 mg, 1.4 mmol) in anhydrous DCM was added, under argon
atmosphere, and then was cooled at 0°C. DIPEA (0.243 mL, 1.76mol), 7-
hydroxybenzotriazole (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
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 anhydrous NasSO4, filtered and
concentrated. The residue was purified by flash chromatography
(Hexane/EtOAc 20:1 to 15:1) to give amide 63 (780.4 mg; yield: 77%) as
a white foam.

IH NMR (CDCls, 300 MHz) &: 7.70-7.68 (m, 4H), 7.43-7.36 (m, 6H), 7.02
(d, 1H, J= 12.3 Hz), 7.00 (d, 1H, J= 10.8 Hz), 6.75 (d, 1H, J= 12.3 Hz),
6.66 (t, 1H, J = 9.3 Hz), 6.26 (d, 1H, J = 9.6 Hz), 5.57-5.34 (m, 1H),
5.38-5.28 (m, 1H), 4.83 (dd, 1H, J= 16.5, 7.8 Hz), 4.31 (d, 1H, J= 9.6
Hz), 3.89-3.82 (m, 1H), 2.26-2.02 (m, 4H), 1.50-1.42 (m, 6H), 1.43 (d,



To a solution of amne 62 (575 ng, 1.17 mml) in anhydrous DCM DWF (4:1,
12.5 nmL), a solution of (Z)-3-tributylstannyl propenoic 10 acid (505.6 ng,
1. 4 nmol )worroerisywnous DCM was added, under argon at nosphemPooao8odhen was
cooled at 0C. DI PEA (0.243 nm., 1.76npl), 7- hydroxybenzotriazole (HOBt)
(189.2 ng, 1.4 mmol ), and HATU (532.281 , 1.4 nmmol) were added to the
solution and after 30 mn the cold bat s renoved. The reaction m xture
was stirred at room 15 ter‘g)erature for 2h, quenched with a saturated
aqueous soldli drr 69 Hau&153 dodPdm,i @t Ml@(s and), e&@ﬁa@b&ﬁm HSEEM3 The
conbi ned zlaga]%ﬁ) phases were dried over anhydrous Na2SO4, filtered and
concentr at residue was purified by flash chromatography

(Hexane/ Et @®c-RMIN. (CDAIS; ¥b Nm;gla/em@mqe%m 718§B$ B 6.3 qlads 171%4 as 20
a white foam 1H NMR (CDC13, 30 6: 7.70 ép '2 36 (m
6H), 7.02 1@D-01H2738, 12637 +196.9, @@1(@ 1@910,322@ I712)3 @,ﬁaﬂr@d%m J=

12. 3 Hz) 6 ( 9.6 Hz), 5.57-5.34
(m 1H) > éﬁsgge%’%ﬁ] %7& g‘z%déﬁﬁ@ﬂ %65 78Hz) 4.31 (d, 1H,
J= 9.6 25 Hz), 3.89-3.82 (m 1H), 2.26-2.02 (m 4H), 1.50-1.42 (m 6H),
1.43 (d, WD 2009/080761 PCT/ EP2008/ 068049 106 3H, J 6.9 HZ), 1.33-1.20
(m 6H) 1EXAMPLEM® 0.96 (s, 9H), 0.95-0.83 (m 15H). 13C- RWN (CDCL3,
75 MHz) 6: 168.0, 166. 2, 153.8, 136.3, 136.1, 134.3, 130.0, 127.8, 126.7,
126. 0, 121.Sghe®. Q2 A2xdid&D. fhe 35ythe3ds Opof 3Reveral 5C@ﬂ1}:ﬁ),111’ﬂ:7$ Tof 2the?,
26.7, 19.5, 14.0, 13.2, 11.8. EXAMPLE 12 Schene 12 provides the synthesis
of seveihl IEB%BQHdS of the 10 invention. OTBS MeO

OTBS
MeO
=
. O R H Pd(Ph3P),Cly
07 07 VR = = .
B ' H o Cl
DMF / Et;N
9 22a R='Bu
22b R=Pr
OTBS OH
0 0
Z AN Z ™
Cl TBAF/ THF Cl TCAI / DCM
64a R='Bu 65a R='Bu
64b R='Pr 65b R=Pr

O
O)LNHg

66a R=1Bu
66b R=Pr

Scheme 12



O R Pd(Ph3P)2C12 OO\ \ + NHCu O0dC DW / Et3N 9 22a R=tBu 22b R='Pr
OROIBSOROCH NroNHHNWHHN/ \ G TBAF/ THF C TCAl / DCM O 64a
R=t Bu 0 68@ 2R%@Bu76D 64b R="Pr 0 65b R="Pr OVe OVe O OPRTM@ARRMR/0684HN / Cl

0 66a R=tBu 0 66b R="Pr OWwe Schene 12 WD 2009/ 080761 PCT/ EP2008/ 068049

107 Synthesis of internediate 64a O 05%87 H(s) 0 (R HN/ (2 (2 (B C

Synthesis of intermediate 64a

To a solution of iodo compound 9 (11 mg, 0.033 mmol) in DMF/EtsN
(0.25 ml and 0.05 ml) under Ny at -20°C, Pd(PhsP)2Cly (2.3 mg, 0.0033
mmol) and Cul (1.9 mg, 0.01 mmol) were added. Then, compound 22a
10 (15 mg, 0.03 mmol in 0.1 ml DMF) was added and the reaction mixture
was stirred at -20 °C to room temperature for 3 hours. The crude was
quenched with H2O and extracted with ethyl acetate. The organic phase
was dried (anhydrous NaxSO4) and evaporated under reduced pressure.
Purification by column chromatography (Ethyl acetate/hexanes
15 mixture) to afforded pure compound 64a (10 mg, yield: 46%).
IH NMR (CDCls, 300 MHz) 6: 7.75 (d, 1H, J = 10.5 Hz), 6.70 (t, 1H, J =
10.2 Hz), 6.50 (d, 1H J = 9.3 Hz), 6.38 (d, 1H, J = 12.3 Hz), 5.60 (m,
3H), 5.45 (d, 1H, J = 12.0 Hz), 4.87 (q, 1H, J = 8.1 Hz), 4.37 (d, 1H, J =
9.3 Hz), 4.21 (m, 1H), 3.77 (m, 1H), 3.64 (s, 3H), 2.87 (m, 1H), 2.40 (m,
20 2H), 2.20 (m, 4H), 2.09 (s, 3H), 2.01 (s, 3H), 1.15 (d, 3H, J = 6.6 Hz),
1.02 (s, 9H), 0.89 (s, 9H), 0.07 (s, 3H), 0.05 (s, 3H).

Synthesis of intermediate 64b




(BE) (S) (S) 0 (E) 05 W To a solution of iodo conpound 9 (11 ngy, 0.033
mmol) in DMF/Et3N (0.25 mM and 0.05 m ) under N2 at -20C, Pd(Ph3P)2C12
(2.3 ng, Woo®ddsoterol ) and Cul (1.9 ng, 0.01 mrol) wer ePaddPdo0s/Hbsong
conmpound 22a 10 (15 nmg, 0.03 mml in 0.1 mM DWMF) was added and the reaction
m xture was stirred at -20 Cto roomt erature for 3 hours. The crude
was quenched with H20 and extracted vmlt ethyl acetate. The organi c phase
was dried (anhydrous Na2SO4) and evaporated under reduced pressure.
Purification by col um chromat ography yl acet at e/ hexanes 15 m xture)

to afforded pure conpound 64a (10 jy, el g: B3S 1H NVR (CDC13, 300 MHz)
8: 7.75 (d, 1H J = 10.5 Hz), (NH™ DO 10.2 Hz), 6.50 (d, 1H J =
9.3 Hz), 6.38 (d, 1H J = 12. % Hz), 5. 60N 3H), 5.45 (d, 1H, J= 12.0

Hz), 4.87 (q, 1H, J= 8.1 Hz), U4.37 (d, 1H7J= Hz), 4.21 (m 1H), 3.77
(m 1H), 3.64 (s, 3H), 2.87 (m|1H), 2.40 (m 28 2H), 2.20 (m 4H), 2.09
(s, 3H, 2.01 (s, 3H), 1.15 (d, 3/ J = 6.6 I—|z),I 1.02 (s, 9H), 0.89 (s,
9H), 0.07 (s, 3H), 0.05 (s, 3H). |Synthesis of internediate 64b WO

2009/ 080761 PCT/ EP2008/ 068049 0O0O0OBS NHOHNC 0O

To a solution of 9 (40 mg, 0.113 mmol) in DMF/Et3N (1 ml and 0.19 ml)
at -20°C, Pd(PhsP)2Clz (7.9 mg, 0.113 mmol) and Cul (6.5 mg, 0.034
5 mmol) were added. Then, 22b (50 mg, 0.113 mmol in 0.4 ml DMF) was
added and the reaction was stirred at -20 °C to room temperature for 3
hours. The crude mixture was quenched with H.O and extracted with
Ethyl acetate. The organic phase was dried (anhydrous NaxSO4) and
evaporated under reduced pressure. Purification by column
10 chromatography (Ethyl acetate/hexanes mixture) to afforded pure 64b
(40 mg, yield: 54%).
IH NMR (CDCls, 300 MHz) 6: 7.77 (d, 1H, J = 11.4 Hz), 6.75 (t, 1H, J =
10.2 Hz), 6.41-6.36 (m, 2H), 5.64-5.56 (m, 3H), 5.46 (d, 1H, J= 11.7
Hz), 4.86 (q, 1H, J = 8.1 Hz), 4.31 (dd, 1H, J = 8.4; 6.6 Hz), 4.25-4.16
15 (m, 1H), 3.84-3.76 (m, 1H), 3.65 (s, 3H), 2.92-2.81 (m, 1H), 2.44-2.39
(m, 2H), 2.22-2.12 (m, SH), 2.10 (s, 3H), 2.03 (s, 3H), 1.16 (d, 3H, J =
6.6 Hz), 0.99 (dd, 6H, J = 9.3; 6.9 Hz), 0.89 (s, 9H), 0.0080 (s, 3H),
0.0064 (s, 3H).

20 Synthesis of compound 65a




W To a solution of 9 (40 ng, 0.113 nmol) in DM/ Et3N (1 ml and 0.19 m)

at -20C, Pd(Ph3P)2C12 (7.9 ng, 0.113 mml) and Cul (6.5 ng, 0.034 5 nmol)
wer e addewlo 206940807622b (50 ngy, 0.113 mmol in 0.4 nl DW) peagraddecsoand t he
reaction was stirred at -20 Cto roomtenperature for 3 hours. The crude
m xture was quenched with H20 and extr d wth Ethyl acetate. The

organi ¢ phase was dried (anhydrous Na2 and evaporated under reduced
pressure. Purification by colum 10 chronatography (Ethyl acetate/hexanes
m xture) to afforded pure 64b (40 eId af% . 1H NWMR (CDCL3, 300 MHz)
8: 7.77 (d, 1H, J = 11.4 Hz), 6.75 H, 10.2 Hz), 6.41-6.36 (m
2H), 5.64-5.56 (m 3H), 5.46 (d, : ), 4.86 (g, 1H J =28.1
Hz), 4.31 (dd, 1H, J = 8.4; 6. 1H), 3.84-3.76 (m
1H), 3.65 (s, 3H), 2.92-2.81 ( m 2H), 2.22-2.12 (m
5H), 2.10 (s, 3H), 2.03 (s, 3H; 16(d 3H J —Cl66Hz) 0.99 (dd, 6H, J
= 9.3, 6.9 Hz), 0.89 (s, 9H, O. 080 (s, 3H, 0.0064 (s, 3H). 20 Synthesis
of conpound 65a WD 2009/ 080761 PCIy EP2008/ 068049 109 OOH Y~~ 1: HHN C
OO0 W To a solution of 64a (15 0.022 mmol ) in anhydrous THE (0.5 nl)
under N2 and at roomtenperature| TBAF 1Min THE (0.044 nlL, 0.044 5 mmol)
was added. The reaction was stirr roomtenperature for 18 hours and
then quenched with a saturated aquggs sol ution of NHACL

To a solution of 64a (15 mg, 0.022 mmol) in anhydrous THF (0.5 mL)
under N2 and at room temperature, TBAF 1M in THF (0.044 mL, 0.044
5 mmol) was added. The reaction was stirred at room temperature for 18
hours and then quenched with a saturated aqueous solution of NH4Cl
and extracted with EtOAc. The combined organic phases were dried
over anhydrous NasSO., filtered and concentrated. The residue was
purified by flash chromatography (Hexane/EtOAc 3:1 to 1:2) to give
10 alcohol 65a (5 mg; yield: 42 %).
IH NMR (CDCls, 300 MHz) &6: 8.78 (d, 1H, J = 9.6 Hz), 6.77 (t, 1H, J =
9.0 Hz), 6.57 (d, 1H J= 9.0 Hz), 6.38 (d, 1H, J = 12.3 Hz), 5.60 (m, 3H),
5.45 (d, 1H, J = 12.0 Hz), 4.90 (q, 1H, J = 8.7 Hz), 4.29 (d, 1H, J= 9.6
Hz), 4.23 (m, 1H), 3.80 (m, 1H), 3.65 (s, 3H), 2.86 (m, 1H), 2.66 (bs, 1H),
15 2.40 (m, 2H), 2.21 (m, 4H), 2.07 (s, 3H), 2.04 (s, 3H), 1.15 (d, 3H, J =
6.6 Hz), 1.02 (s, 9H).

Synthesis of compound 65b




and extracted with Et OAc. The conbi ned organi c phases were dried over
anhydrous Na2SO4, filtered and concentrated. The residue was purified by
fl ash chrwoatoysaphy (Hexane/ EtQAc 3:1 to 1:2) to give PCO/ERR@shedo465a (5
ng; yield: 42 %. 1H NMR (CDC13, 300 MHz) 8: 8.78 (d, 1H, J = 9.6 Hz), 6.77
(t, 1H, J = 9.0 Hz), 6.57 (d, 1H J= 9.01d-|z), 6.38 (d, 1H, J= 12.3 Hz),
5.60 (m 3H), 5.45 (d, 1H J = 12.0 Hzl), 4.90 (g, 1H, J = 8.7 Hz), 4.29
(d, 1H J =9.6 Hz), 4.23 (m 1H), 3.80 (m 1H), 3.65 (s, 3H), 2.86 (m
1H), 2.66 (bs, 1H), 15 2.40 (m 2Hp, 2. (m 4H), 2.07 (s, 3H), 2.04 (s,
3H), 1.15 (d, 3H J = 6.6 Hz), 1. 2@3 9§:). nt hesi s of conmpound 65b WO
2009/ 080761 PCT/ EP2008/ 068049 HN, G 00 W To a
solution of 64b (40 ng, 0.06 drjous/ THE (0.9 m) under N2 and
at roomtenperature, TBAF 1M i HE (0.12™ M, O 5 mol) was added. The
reaction was stirred at roomtejperature for 16 _hours and then quenched
with NHAC1L and extracted with €t2. The orgaﬁl c phase was dried
(anhydrous Na2SO4) and evaporated under reduced pressure. Purification by
col um chr omat ogr aphy (Ethyl agetete/ hexanes m xture) afforded pure 65b
(15 ng, yield: 45%. 10 1H NMR (CD&L13, 300 MHz) 8: 8.95 (d, 1H, J = 10.2
Hz), 6.77 (t, 1H J = 9.3 Hz), §.60Y(d, 1H, J= 9.0 Hz), 6.38 (d, 1H, J=
12.6 Hz), 5.64-5.60 (m OMe

To a solution of 64b (40 mg, 0.06 mmol) in anhydrous THF (0.9 ml)
under N2 and at room temperature, TBAF 1M in THF (0.12 ml, 0.067
5 mmol) was added. The reaction was stirred at room temperature for 16
hours and then quenched with NH4Cl and extracted with CH2Cla. The
organic phase was dried (anhydrous Na>SO4) and evaporated under
reduced pressure. Purification by column chromatography (Ethyl
acetate/hexanes mixture) afforded pure 65b (15 mg, yield: 45%).

10 H NMR (CDCls, 300 MHz) 6: 8.95 (d, 1H, J = 10.2 Hz), 6.77 (t, 1H, J =
9.3 Hz), 6.60 (d, 1H, J=9.0 Hz), 6.38 (d, 1H, J= 12.6 Hz), 5.64-5.60 (m,
3H), 5.45 (d, 1H, J = 12.0 Hz), 4.88 (q, 1H, J = 8.4 Hz), 4.34 (dd, 1H, J =
8.7; 7.2 Hz), 4.27-4.20 (m, 1H), 3.82-3.74 (m, 1H), 3.65 (s, 3H), 2.92-
2.82 (m, 1H), 2.45-2.38 (m, 2H), 2.11-2.04 (m, 5H), 1.57-1.45 (m, 6H),

15 1.28-1.23 (m, 3H), 1.15 (d, 6H, J = 6.6 Hz).

Synthesis of compound 66a




3H), 5.45 (d, 1H, J= 12.0 Hz), 4.88 (q, 1H, J= 8.4 Hz), 4.34 (dd, 1H, J=
8.7, 7.2 Hz), 4.27-4.20 (m 1H), 3.82-3.74 (m 1H), 3.65 (s, 3H), 2.92-
2.82 (m wHppossd®12.38 (m 2H), 2.11-2.04 (m 5H), 1.5PCT/EP3008/068084), 15
1.28-1.23 (m 3H), 1.15 (d, 6H J = 6.6 Hz). Synthesis of conmpound 66a WD
2009/ 080761 PCT/ EP2008/ 068049 111 O Ol CJ)aANHZ ON HHN/ G OO0 W To a
solution of 65a (3.5 ng, 0.0062 mmol) ir} nhydrous DCM (0.45 nlL) at room
tenperature, trichloroacetyl isocyanate (TCAI) (11, 0.0075 5 nmol) was
added. The reaction was stirred at roomtenpekature for 30 mn and then
neutral al um ni um oxi de was added( nmg) . oHeyym xture was stirred for 30
mn and then was soaked into a pag of] alumni um oxi de. The product was
washed out using a m xture of O¢ The filtrate was evaporated
in vacuo to give the crude 1 p(odu'dt i c rified by colum

chromat ogr aphy (Hexane/ Et QAc|l 2:1 to 1:2) affording compound 66a (2.5 ny,
yield: 709 . 1H NMR (CDC13, 5 MHz) 8: 8.72 (dCl1H, J = 10.5 Hz), 6.84 (t,
1H J = 9.0 Hz), 6.66 (d, 1H J_=.10.0 Hz), 6.38 (d, 1H, J = 12.0 Hz), 5.60
(m 3H), 5.46 (d, 1H, J = 12.0 Hz), 4.82 (q, 1H, J = 8.0 Hz), 4.42 (m
2H), 15 4.22 (m 1H), 3.65 (s, 2.88 (m 1H), 2.44-2.32 (m 6H), 2.10
(s, 3H, 2.06 (s, 3H), 1.15 ( H J =7.0 H), 1.05 (s, 9H).

To a solution of 65a (3.5 mg, 0.0062 mmol) in anhydrous DCM (0.45
mL) at room temperature, trichloroacetyl isocyanate (TCAI) (1 ul, 0.0075
5 mmol) was added. The reaction was stirred at room temperature for 30
min and then neutral aluminium oxide was added (100 mg). The
mixture was stirred for 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
10 product which was purified by column chromatography (Hexane/EtOAc
2:1 to 1:2) affording compound 66a (2.5 mg, yield: 70%).
IH NMR (CDCls, 500 MHz) 6: 8.72 (d, 1H, J = 10.5 Hz), 6.84 (t, 1H, J =
9.0 Hz), 6.66 (d, 1H J = 10.0 Hz), 6.38 (d, 1H, J = 12.0 Hz), 5.60 (m,
3H), 5.46 (d, 1H, J = 12.0 Hz), 4.82 (q, 1H, J = 8.0 Hz), 4.42 (m, 2H),
15 4.22 (m, 1H), 3.65 (s, 3H), 2.88 (m, 1H), 2.44-2.32 (m, 6H), 2.10 (s, 3H),
2.06 (s, 3H), 1.15 (d, 3H, J= 7.0 Hz), 1.05 (s, 9H).
MS (ES) (m/2) 604.2 [M+1]*, 626.2 (M+Na*).

Synthesis of compound 66b




M5 (ES) (mlz) 604.2 [ Mt1l]+, 626.2 (MrNa+). Synthesis of conpound 66b WO
2009/ 080761 PCT/ EP2008/ 068049 112 O ~ry OCONH2 NH O HNC 00 W To a
sol uti on wb 2688032 ny, 0.06 mml) in CH2Cl12 (4.2 m ) a®PCI/EP2008/063049

trichl oroacetyl isocyanate (TCAI) (8.5 1, 0.072 mml) was added. The
reaction was stirred at roon1tenperatuHﬁéIor 30 mn and then neutral 5

Al um na was added (450 ng) while stirri for additional 30 mn. The
reaction mxture was filtered over alumna using a m xture of CH2Cl2 /MOH
reduced pressure the product
m xtures) to afford
pure 66b (12 ny, yield: 35%. 300 MHz) 8: 8.90 (d, 1H, J
= 10.8 Hz), 6.84 (t, 1H J =¢9.0 Hz), & 74/ (d,/ 1H, J= 8.7 Hz), 6.38 (d,

1H, J= 12.0 Hz), 5.64-5.58 ( H, 5.4 J= 12.0 Hz), 5.38 (br s,
2H), 4.86-4.78 (m 1H), 4.44- 4.39 (m 2H), 4.27-4.19 (m 1H), 3.65 (s,
3H), 2.96-2.84 (m 1H), 2.51- 2239 (m 2H), 2.37-2.30 (m 5H), 2.18-2.04
(m 6H, 1.15 (d, 3H, J=6.6 15 Hz), 1.00-0.96 (m 6H). EXAMPLE 13 Schene
13 provides the synthesis of sefer@l conpounds of the 20 invention. WO
2009/ 080761 PCT/ EP2008/ 068049 I\

0
OMe

To a solution of 65b (32 mg, 0.06 mmol) in CH2Cly (4.2 ml) at r.t,
trichloroacetyl isocyanate (TCAI) (8.5 ul, 0.072 mmol) was added. The
reaction was stirred at room temperature for 30 min and then neutral

5 Alumina was added (450 mg) while stirring for additional 30 min. The
reaction mixture was filtered over alumina using a mixture of CH2Cly
/MeOH 1:1 and after evaporation of the filtrated at reduced pressure
the product was purified by column chromatography (Hexane/EOAct
mixtures) to afford pure 66b (12 mg, yield: 35%).

10 'H NMR (CDCls, 300 MHz) 6: 8.90 (d, 1H, J = 10.8 Hz), 6.84 (t, 1H, J =
9.0 Hz), 6.74 (d, 1H, J= 8.7 Hz), 6.38 (d, 1H, J= 12.0 Hz), 5.64-5.58 (m,
3H), 5.45 (d, 1H, J= 12.0 Hz), 5.38 (br s, 2H), 4.86-4.78 (m, 1H), 4.44-
4.39 (m, 2H), 4.27-4.19 (m, 1H), 3.65 (s, 3H), 2.96-2.84 (m, 1H), 2.51-
2.39 (m, 2H), 2.37-2.30 (m, 5H), 2.18-2.04 (m, 6H), 1.15 (d, 3H, J= 6.6

15 Hz), 1.00-0.96 (m, 6H).

EXAMPLE 13

Scheme 13 provides the synthesis of several compounds of the
20 invention.
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O O O CANMD 200¢/B0H1HN CI 69 Schenme 13 5 Synthesis of eommEparwd/ 0680400 / O
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Scheme 13

5 Synthesis of compound 67

To a solution of alkenylstannane 21a (50 mg, 0.07 mmol) and iodide 27
10 (24.8 mg, 0.08 mmol) in 1-methyl-2-pyrrolidinone (NMP) (1 mL) at 0°C,



To a solution of al kenyl stannane 21a (50 ng, 0.07 nmol) and iodide 27 10
(24.8 ng, 0.08 mol ) in 1-nethyl-2-pyrrolidinone (NMP) (1 nL) at 0C, WO
2009/ 08080 2P@I8EB2008/ 068049 114 Copper thi ophenecar boxyIERe@8(0689IC) (19. 2
ng, 0.1 mmol) was added. The reaction was stirred at OC for 45 mn and 20
mn at room tenperature. Then, the créte m xture was filtered through a
plug of neutral alumna, washed with c/ Et her 50:50 and the conbined 5
filtrates were washed with HCO 0. 5N éSxS n.). The orgianic sol uti on was

dried and &vapmsratiiophengicasbexdate duTs)od@?2 wg G lnasmplir Weiseddggd.

CPeltr aa o JURRRN WEKCBLENBE 4 Hebuh il M 80 i Bt fooha g 1P
Hz), 7.41 (@ghpekatiirel TheaD thé. drudd ridtare Wad Tilbe®@d (Hrowsh .o GIAE 66, 1H,

J =9.3 H), 574 (d, 1H, J = 11.4 Hz), 5.61-5.52 ém 3H), 4.87-4.79 (m
1H), 4.37 @eutial ajumigag washied avigh-BtQAc( BtheH)S0:3079nd. fiag pombined. 64

s, 3H) .- 3.09-2,99 (m 2.39:2, 35 , Q- 2. 10. 2. 01 (s,
S n o dntrager vl vadilg o Hac) BRsK T8 ey SrRe rgditid fhiiiln gyt |
0.05 (s, 3lkdriedandyBiapstsedf teerRound B8deMpfAditOwhidil Whs puifiéd by20 To
a solution of 67 (18 ng, 0.03 nmmol) in anhydrous THE é0.42 m.) under N2

and at roorolempechrometogryrhy HexampEtE(QASS 1] to. @3) tangive Wiena@Fed.
The reacti ?? was steilr,rggc(i,/aijl £ogm 1tlerrperature for 18 hours and then
guenched w %nélgsglt u‘f’l'at 0 aue(?ug solution of NHACL and extracted with

Et OAc. The 1gpNIMREEDTYAB0O MBS &S AeBqddneds = 10.5 Hz), 7.41 (dd, 1H, J =

10 11.7,11.1 Hz), 6.77-6.68 (m, 2H), 6.37 (d, 1H, J = 9.3 Hz), 5.74 (d, 1H,
J=11.4 Hz), 5.61-5.52 (m, 3H), 4.87-4.79 (m, 1H), 4.37 (d, 1H, J=9.3
Hz), 4.21-4.14 (m, 1H), 3.79-3.72(m, 1H), 3.64 (s, 3H), 3.09-2.99 (m,
1H), 2.39-2.35 (m, 2H), 2.20-2.10 (m, 4H), 2.01 (s, 3H), 1.16 (d, 3H, J =
6.6 Hz), 1.03 (s, 9H), 0.88 (s, 9H), 0.07 (s, 3H), 0.05 (s, 3H).

15
Synthesis of compound 68

20 To a solution of 67 (18 mg, 0.03 mmol) in anhydrous THF (0.42 mlL)
under Ny and at room temperature, TBAF 1M in THF (0.05 mL, 0.05
mmol) was added. The reaction was stirred at room temperature for 18
hours and then quenched with a saturated aqueous solution of NH4Cl
and extracted with EtOAc. The combined organic phases were dried

25 over anhydrous Na»SO4, filtered, and concentrated. The residue was
purified by flash chromatography (Hexane/EtOAc 3:1 to 1:2) to give
alcohol 68 (16 mg, yield: 80 %) as an oil.



25 over anhydrous Na2SO4, filtered, and concentrated. The residue was
purified by flash chronmat ography (Hexane/EtOAc 3:1 to 1:2) to give alcohol
68 (16 nowoyr@lmd07680 % as an oil. WO 2009/ 080761 PCT/ EPRZOOSL@8868099 115 1H
NVR (CDC13, 300 MHz) 6: 8.90 (d, 1 H J =10.5 Hz), 7.42 (dd, 1 H J =
11.7, 11.1 Hz), 6.78-6.69 (m 2H), ?1[]8% 1H J = 9.3 Hz), 5.75 (d, 1H,
J:11.4Hz),564553(m3|—|) 488 (mlH) 437(d 1H J = 9.3
Hz), 4.22-4.15 3.77-3.69 (m 3.11-3.01 (m 5
1H) 2 39- 2IBH lfh(C s, 3094MHz) b: (&1904911) 1PB 453 1@55 7. $216ld, d.H3# = J=

H;N 10°6 79 R 39t hetan B o5 0petngEIoBaS ol i i ahfiyHPbut ook (018 i)

room t enper aUKeg) 3.6UCHT paceEry), 4.88CY RALA, (1I§AI4)3Hd11H @—Gé 3amol )
was added. The reaction was stirred at roomtenperature for 30 mn and
t hen neut r dlz)aludPrt.dd i ddiwed 7ddddP (a501Hy) 3.6Phés,nBk) udel 153.0ds(mstirred

(o0 3081 K4 8 WE9R0G T 01 Jakad P2 L Uil ey, HiE Brocu

evapor at ed §.8 HACUY0089s gOM¢e the crude product which was purified by colum
chr omat ogr aphy (Hexane/EtOAc 3:1 to 2:1) to give conpound 69 (14 ny,
yield: 86%. 20 1H NWR (CDC13, 300 MHz) 6: 8.89 (d, 1H, J = 10.5 Hz), 7.45
(m 1H), 87-6-.71# 2H) , 3(d, 1H, J = 9.6 Hz), 5.75 (m 2H),

5. 60-5. 57 G¥ALDSEES olyC DAY 4.40-4.37 (m 2H), 4.19(dd, 1H, J= 9.3,
9.5 Hz), 3.66 (s, 3H), 3.06 (m 1H), 2.40-2.30 (m 5H), 2.15-2.08 (m 1H),
2.07 (s, 3H),

OCONH,
N 0
HN.__~ X
10 Cl

To a solution of 68 (15 mg, 0.02 mmol) in anhydrous DCM (0.3 mL) at
room temperature, trichloroacetyl isocyanate (TCAI) (4.1 ul, 0.64 mmol)
was added. The reaction was stirred at room temperature for 30 min
and then neutral aluminium oxide was added (450 mg). The mixture

15 was stirred for 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
2:1) to give compound 69 (14 mg, yield: 86%).

20 'H NMR (CDCls, 300 MHz) s: 8.89 (d, 1H, J = 10.5 Hz), 7.45 (m, 1H),
6.87-6-71 (m, 2H), 6.53 (d, 1H, J = 9.6 Hz), 5.75 (m, 2H), 5.60-5.57 (m,
2H), 4.81 (m, 1H), 4.40-4.37 (m, 2H), 4.19(dd, 1H, J= 9.3, 9.5 Hz), 3.66
(s, 3H), 3.06 (m, 1H), 2.40-2.30 (m, SH), 2.15-2.08 (m, 1H), 2.07 (s, 3H),
1.17 (d, 3H, J = 4.2 Hz), 1.04 (s, 9H).

25 I3C NMR (CDCls, 75.5 MHz) o: 168.1, 165.9, 161.4, 157.7, 145.2, 138.3,
135.2, 132.0, 125.9, 124.5, 122.3, 121.8, 108.1, 105.2, 81.4, 75.1,
60.7, 55.4, 36.1, 35.0, 32.9, 30.8, 26.7, 26.3, 21.0, 17.0



1.17 (d, 3H, J = 4.2 Hz), 1.04 (s, 9H). 25 13C NMR (CDC13, 75.5 MHz) 6:
168.1, 165.9, 161.4, 157.7, 145.2, 138.3, 135.2, 132.0, 125.9, 124.5,
122. 3, 1208009188761, 105.2, 81.4, 75.1, 60.7, 55.4, 36PCI/EP2008/06829 9,
30.8, 26.7, 26.3, 21.0, 17.0 WD 2009/080761 PCT/ EP2008/ 068049 116 EXAMPLE
14 Schene 14 provides the synthesis of veral conpounds of the 5

i nventi on MeO OTBDPS + Bu3Sn 0 OO H NMP/ QuTC NN/ Il 9 HO 37 MOO
OO0 OrBDPS TBAF NO- HTHE HN/ 70 MeOO OO OHNOTCAl / DCM H HN /
71 MeOOOO OCCONH2 NO HHN/ 72 Schene 14 10

EXAMPLE 14

Scheme 14 provides the synthesis of several compounds of the

5 invention

OTBDPS

¥ BuSn O H NMP / CuTC
I\/U\N N~ H
H o
37

OTBDPS TBAF
—_—

THF

TCAI/ DCM

Scheme 14

10



WD 2009/ 080761 PCT/ EP2008/ 068049 117 Synthesis of conpound 70 MO 0 OO
OrBDPS N O HHN/ 5 To a solution of al kenyl stannane 37 (94 ny, 0.112

nmol ) andw® 2068yl 0. 135 mmol i n 1-net hyl - 2-pyrrol i di ROMEPRMMBESOGL. 1 i)
at 0C, Copper thiophenecarboxylate (CQuTC) (32.2 ng, 0.168 mml) was added.
The reaction was stirred at OC for 45 r’?f and 20 mn at room tenperature.
Then, the crude m xture was filtered thlr ugh a plug of neutral alumna, 10
washed wi th Et OAc/ Et her 50: 50 and the conbined filtrates were washed with
HO 0. 5N ( 2vrshepis ofreempoyad €O0sol ution was dried and evaporated to give
t he crude product which was purified by colum chromat ography
(Hexane/EtOAc 2:1 to 1:1) to give triene 70 (81.4 ng, vyield: 79% as an
oil. 15 1H NWR (CDC13, M2 ) 6: 7.74 (d, 1H, J = 10.5 Hz), 7.66-7.64 (m
4H), 7.44-7.38 (m 6H), 7.%2 (Jdd, 1 H J = 12,3, 11.4 Hz), 6.86 (dd, 1 H, J
=11.7, 11.4 Hz), 6.70 (g d H. = : Gofshksl, 1 H J = 9.3
Hz), 6.17 (d, 1H, J = 11.4 Hz): 5. H 1J 1114 Hz), 5.60 (dd, 1H, J
=20 5.4, 3.9 Hz), 5.26 (d, 1H, J= 10.2™¥z)'N74. . (m 1H), 4.3 (d, 1H,
J= 9.3 Hz), 4.20-4.16 (m 1H), 3.88-3.80 (H (s, 3H), 2.89-2.77
(m 1H), 2.41-2.33 (m 3H), 2.28-2.20 (m 3H), 1. | 3H), 1.82 (s, 3H),
1.13 (d, 3H, J=6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H). 2b Synthesis of
conmpound 71 WD 2009/ 080761 PCT/ EP2008/ 068049 118 MO/

5 To a solution of alkenylstannane 37 (94 mg, 0.112 mmol) and 9 (47 mg,
0.135 mmol in 1-methyl-2-pyrrolidinone (NMP) (1.1 mL) at 0°C, Copper
thiophenecarboxylate (CuTC) (32.2 mg, 0.168 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,

10 washed with EtOAc/Ether 50:50 and the combined filtrates were
washed with HC] 0.5N (3x15 mL). The organic solution was dried and
evaporated to give the crude product which was purified by column
chromatography (Hexane/EtOAc 2:1 to 1:1) to give triene 70 (81.4 mg,
yield: 79%) as an oil.

15
IH NMR (CDCls, 300 MHz) 6: 7.74 (d, 1H, J = 10.5 Hz), 7.66-7.64 (m,
4H), 7.44-7.38 (m, 6H), 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), 6.40 (d, 1H, J = 9.3 Hz),
6.17 (d, 1H, J = 11.4 Hz), 5.66 (d, 1H, J= 11.4 Hz), 5.60 (dd, 1H, J =

20 5.4, 3.9 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), 3.88-3.80 (m, 1H), 3.64 (s, 3H), 2.89-2.77
(m, 1H), 2.41-2.33 (m, 3H), 2.28-2.20 (m, 3H), 1.91 (s, 3H), 1.82 (s, 3H),
1.13 (d, 3H, J= 6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H).

25 Synthesis of compound 71




0OO0O0OOH NO HHN/ To a solution of 70 (77.2 ng, 0.106 mmol) in
anhydrous THE (7.5 nL) under N2 and at roomtenperature, TBAF 1Min THE
(0.2 niL, WOo200980T6dl ) was added. The reaction was stirr ®dTHP2008068049
tenperature for 18 hours and then quenched with a saturated aqueous
solution of NHACL and extracted with E1 c. The conbi ned organi c phases
were dried over anhydrous Na2SO4, filtered and concentrated. The residue
was purified by flash chromatography (Hexane/EtOAc 1:2) to give al cohol 71
10 (25 ny, yield: 44 9 MO | . 1H NVR (CDC13, 300 MHz) 6: 8.79 (d, 1H,
J=9.6 Hz), 7.28-7.22 (m 1 1 H J=11.7 H), 6.73 (t, 1 H J
= 9.6 Hz), 6.58 (d, 1 H X Y1H, JCH 11.4 Hz), 5.68-5.61

(m 2H), 5.26 (d, 1H J = 9. 1 Hz), 4.38 (d, 1H,
J= 9.3 Hz), 4.20-4.18 (m 1H), 15 3.]64 (s, 3H), 3.10
(br s, 1 H, 2.86-2.79 (m 1 H, 2. 41- 214(ran§I : |2(s, 6H), 1.14 (d,
3H, J = 6.6 Hz), 1.02 (s, 9H). Synthesis of corrpound 72 MO/ OO0 0 OCONH2
NOHHN 20 To a solution of 71 (21.6 ng, 0.0443 mmol ) !'i n anhydr ous DCM
(3.1 nL) at OC, trichloroacetyl isocyanate (TCAl) (6.4 |, 0.053 mml) was

added. The reaction was stirred at 0C for 30 mn and then neutral
al um ni um W0 206090018017 611 7BCT7 ER201F/M A6 8B4 thmal) Inoxhtgdveiss added7. S haL)
m Xture was stirred for 5-30 min and then was _soaked into a pad_ of

al um ni um 8X14E. Nehangr 8duteoRateesrigrsut IBAF IM in THF (0.2 mL, 0.2

5 mmol) was added. The reaction was stirred at room temperature for 18
hours and then quenched with a saturated aqueous solution of NH4Cl
and extracted with EtOAc. The combined organic phases were dried
over anhydrous NaxSOg, filtered and concentrated. The residue was
purified by flash chromatography (Hexane/EtOAc 1:2) to give alcohol 71

10 (25 mg, yield: 44 %) as an oil.
IH NMR (CDCls, 300 MHz) &: 8.79 (d, 1H, J= 9.6 Hz), 7.28-7.22 (m, 1H),
6.85 (t, 1H, J= 11.7 Hz), 6.73 (t, 1H, J = 9.6 Hz), 6.58 (d, 1H, J = 8.7
Hz), 6.12 (d, 1H, J = 11.4 Hz), 5.68-5.61 (m, 2H), 5.26 (d, 1H, J = 9.9
Hz), 4.86 (q, 1H, J= 8.1 Hz), 4.38 (d, 1H, J= 9.3 Hz), 4.20-4.18 (m, 1H),
15 3.78-3.76 (m, 1H), 3.64 (s, 3H), 3.10 (br s, 1H), 2.86-2.79 (m, 1H), 2.41-
2.14 (m, 6H), 1.82 (s, 6H), 1.14 (d, 3H, J= 6.6 Hz), 1.02 (s, 9H).

Svnthesis of compound 72

20

To a solution of 71 (21.6 mg, 0.0443 mmol) in anhydrous DCM (3.1 mL)
at 0°C, trichloroacetyl isocyanate (TCAI) (6.4 ul, 0.053 mmol) was added.

The reaction was stirred at O°C for 30 min and then neutral aluminium



using a mxture of DCM MeOH 50:1. The filtrate was evaporated in vacuo to
gi ve the crude product which was purified by colum 5 chromat ography
(Hexane/ BVQA0091082)61 Conpound 72 (19.1 ny, yield: 76% wa3/EpRaogionsddo as a
white solid. 1H NWR (CDC13, 500 MHz) 6: 8.61 (d, 1H, J = 11.1 Hz), 7.27 (t,
1H, J 11.4 Hz), 6.92-6.78 (m 2H), b}%(d, 1H, J = 9.3 Hz), 6.15 (d,
1H, J 11.4 Hz), 5.69 (d, 1H J = 1114 ), 5.62-5.61 (m 1H), 5.45 (br
s, 2H), 10 5.28 (d, 1H, J= 9.6 Hz), 4.87-4.78 (m 1H), 4.53-4.45 (m 1H),
4.42 (d, pHidg wag agldgs) The mixqupg wag stigyed J054-G, ngA) and drrp Ve (m

of’  exavipekfd eodilpad Gealdmitilm ol the Hibatlics Suds Bhendadul by

Bu3Snl | _ | AdindMP mikdike o©ODCM /AMEOBI 30:30 T PiIQLDeOubls EvdporbIedOinSchene
15 Synthesis of conmpound 73 WD 2009/ 080761 PCT/ EP2008/ 068049 120 MeO OO
\ \ 0 HOo vacuo to give the crude product which was purified by column

5 chromatography (Hexane/EtOAc 1:2). Compound 72 (19.1 mg, yield:
76%) was obtained as a white solid.
'H NMR (CDCls, 500 MHz) é: 8.61 (d, 1H, J= 11.1 Hz), 7.27 (t, 1H, J =
11.4 Hz), 6.92-6.78 (m, 2H), 6.52 (d, 1H, J = 9.3 Hz), 6.15 (d, 1H, J =
11.4 Hz), 5.69 (d, 1H, J = 11.4 Hz), 5.62-5.61 (m, 1H), 5.45 (br s, 2H),

10 5.28 (d, 1H, J = 9.6 Hz), 4.87-4.78 (m, 1H), 4.53-4.45 (m, 1H), 4.42 (d,
1H, J = 9.6 Hz), 4.25-4.20 (m, 1H), 3.64 (s, 3H), 2.87-2.80 (m, 1H),
2.44-2.17 (m, 6H), 1.81 (s, 6H), 1.16 (d, 3H, J= 6.5 Hz), 1.04 (s, 9H).

EXAMPLE 15
15

Scheme 15 provides the synthesis of compound 73.

MeO

=
BugSn O NMP / CuTC
0707 ¢+ XN O~F#
9 30
O N\F
O
73

20 Scheme 15

Svynthesis of compound 73




To a solution of 30 (40nmg, 0.076 mol) and 9 (31 ng, 0.09 mmol) in NW
(0.8 mM) at OOC, Copper thiophenecarboxylate (CuTC, 22 ng, 0.11 5 nmol)
was addedwOTh@/semeti on was stirred at 0 C for 45 m n amdTAP2608(0580a2 r oom
tenperature. Then, the crude m xture was filtered through a plug of
neutral alum na, washing w th EtQAc/Et 50:50 (20 m) and the conbined
filtrates were washed with HO 0.5N (3 m). After drying and
evaporating the solvent under reduced pressure 10 the crude was purified by
col utm chr omat ogr aphy acet at e/ hexanes, 5:1 to 2:1) to afford pure
73 (6 ng, yield:17%. 1H NVRJ(CDC13, 300 MHz) 6: 7.27 (t, 1 H, J=11.46 Hz),
6.90 (t, 1 H J = 11.5 .;6\d,\1H,OJ- 1.7), 6.03 (d, 1H, J= 9.55
Hz), 5.84-5.70 (m 15 1H), 5.6 dr 1H, J = 10.66 Hz),
5.14-5.06 (m 2H), 4.53 (d, 1H, J= 9.41 He 4] 22- 4 10 (m 3H), 3.65 (s,
3H), 2.91-2.81 (m 1H), 2.47-2.34 (m 4H), 1.@4 (s, 3H, 1.16 (d, 3H, J =
6.65Hz), 0.99 (s, 9H). 20 EXAMPLE 16 Schene 16 provi des the synthesis of
several conpounds of this invention. 25 WO 2009/080761 PCT/ EP2008/ 068049
121 OTBDPS Tda=sdlGRidn bRISOIW GG, HLO7Am¥YCGnd $431Ymd, 209 BRnoP @ O H

NMP (0.8 ml) at 0°C, Copper thiophenecarboxylate (CuTC, 22 mg, 0.11

5 mmol) was added. The reaction was stirred at O °C for 45 min and an
hour at room temperature. Then, the crude mixture was filtered
through a plug of neutral alumina, washing with EtOAc/Ether 50:50
(20 ml) and the combined filtrates were washed with HCI 0.5N (3x10
ml). After drying and evaporating the solvent under reduced pressure

10 the <crude was purified by column chromatography (Ethyl
acetate/hexanes, 5:1 to 2:1) to afford pure 73 (6 mg, yield:17%).

IH NMR (CDCls, 300 MHz) &: 7.27 (t, 1H, J=11.46 Hz), 6.90 (t, 1H, J =
11.52Hz), 6.16 (d, 1H, J=11.7), 6.03 (d, 1H, J = 9.55 Hz), 5.84-5.70 (m,

15 1H), 5.67-5.60 (m, 2H), 5.28 (d, 1H, J = 10.66 Hz), 5.14-5.06 (m, 2H),
4.53 (d, 1H, J = 9.41 Hz), 4.22-4.10 (m, 3H), 3.65 (s, 3H), 2.91-2.81 (m,
1H), 2.47-2.34 (m, 4H), 1.84 (s, 3H), 1.16 (d, 3H, J = 6.65Hz), 0.99 (s,
9H).

20 EXAMPLE 16

Scheme 16 provides the synthesis of several compounds of this

invention.

25



N-'r N9 HOy Pd(Ph3P)4 74 R=TBDPS, Y=Cl Cui 75 R=TBDPS, Y=H TBAF 76
R=CH, Y=H ~--]TCAlI, AI203 77 R=OCCONH2, Y=H MO OOOR ONOHHNY 78
R=TBDPS, weehosfBoR+TBDPS, Y=H 80 R=0OH, Y=H 81 R=OCONH2, PEHEPSWisOa446 5
Synt hesi s of conpound 74 OTBDPS OH/AH N// O C WD 2009/080761

PCT/ EP2008/ 068049 122 To a solution of, 40 (2.7 g, 5.12 nmml) and propiolic
acid (0.41 nL, 6.66 mml) in anhydrous1 (51 nm) at 0 C,

N- ( 3-di net hyl am nopropyl )- N -ethyl carbodiim de hydrochl oride EDC (1.23 g,
6.4 mmol) was added. Th acti opTBmRs stirred at OC for 30 min and 2 hours

at room5 tenperature. Theh, the Erude m xture =ascguenched with water and
extracted with dichlorqmy . (Ahg conbi ned filtratas were washed
Z

EDC.HCI
40, Y=CI Y
62, Y=H oo
OR
0
0 ] 9 |
Z N
P
L Y Pd(PhsP),
!
74 R=TBDPS, Y=Cl Cu
75R=TBDPS, Y-H — 1par
76 R=OH, Y=H
77 R=OCONH,, Y=H = TCAl Al2Os
OR
X
Y

78 R=TBDPS, Y=Cl
79 R=TBDPS,Y=H
80 R=OH, Y=H

81 R=OCONH,,Y=H

Scheme 16

5 Svynthesis of compound 74

OTBDPS



with H2O. After drying and evaporating the solvent under reduced pressure
the crude was purified by colum chromatography (EtQAc/hexanes m xture) to
af ford puwe 20omsotend 74 (2.25 g, 85 % 10 yield) as a WRCTEPI@BI063044H NVR
(CDC13, 300 MHz) 8: 7.66 (n1 4H), 7.47-7.36 (m 6H), 6.96 (d, 1 H J =
10.5 FE), 6.66 (d, 1 H J 9.2 Ft) 6 (t, 1 H J =8.9 H), 552 (t, 1
H J=7.4Hz), 4.79 (q, 1 H, J = . 4.27 (d, 1 H, J = 9.4 FE), 3.83
(m 1FD, 2.82 (s, 1H), 2.19-2 1.87 (s, 3H), 05 (s, 15
0.99 (s, 9fp asphatiesiel 40 Pnf & ﬁe@éﬂ@lqﬂ a@dﬂpp&)mhpﬁqxd (@49 mméﬁ ution

of propioli 7 2455 6

anhydr ous Bﬁﬂ%ﬁgﬂ%(aﬁ}ﬁ \/\%glscléo m&a}g tnuﬁd(gr2 1z(aIré d%et}aﬁagungg%gy B)-

N- ( 3- Di met hyletiyheabopyin hyafbdmaﬁa@dmm de. Qlwgr ochlratidlpwasEREd€d 34 N,
0.7 mmol) was added. The reaction mxture was stirred 25 at OC for 10 mn

and then aflhE3cepgtion mﬁr§t1rmé que(?fé?héarmﬁ@hmlwma@d ghdhewrs st s6owi t h

di chl or hane. The |c l.avers were drie hydr ous

Na2S0n) Of I RHTEE Uik et te e TREAEE s el RBGvEIS Bad,
chromat ogr %&'ﬂﬁadtéﬁ%ﬁﬂh@i@lﬂl%rénﬂe@hbﬁe&ﬁﬁe t@mBfded qilﬁétégaﬁef& wetedyi el d)
as a colourless foamsolid. WO 2009/ 080761 PCT/ EP2008/ 068049 123 1H NMR

( CDC13, 30(W1M1-|z}'12@ Afeg- dreing mndgvapprating, 3Be (aplverf undes rqdiicerH, J=

10.2 Hz), 6.67- m2 5.53-5.45 1 35- 5. 26
. 024 bs BRCSTNE 455 Phldq as bdnh Thbocutind pinidinatilligpny (o
1H), 2.26- ZE@@A@Vheﬁﬁles Imfétrd) taHhaffdrl DrfreHedmpoid (754 @5 . 8% ¢,
10 yield) as a white solid.
'H NMR (CDCls, 300 MHz) 8: 7.66 (m, 4H), 7.47-7.36 (m, 6H), 6.96 (d,
1H, J = 10.5 Hz), 6.66 (d, 1H, J = 9.2 Hz), 6.62 (t, 1H, J = 8.9 Hz), 5.52
(t, 1H, J = 7.4 Hz), 4.79 (q, 1H, J = 8.6 Hz), 4.27 (d, 1H, J = 9.4 Hz),
3.83 (m, 1H), 2.82 (s, 1H), 2.19-2.04 (m, 4H), 1.87 (s, 3H), 1.05 (s, 9H),
15 0.99 (s, 9H).

Synthesis of intermediate 75

OTBDPS
Z R
N
= N

20

A solution of propiolic acid (45 uL, 0.726 mmol), amine 62 (275 mg,
0.56 mmol) in anhydrous DCM (5.6 mL) was cooled to O °C under argon
and N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride,
EDC (134 mg, 0.7 mmol) was added. The reaction mixture was stirred

25 at 0°C for 10 min and then at 23°C for 3 hours, was quenched with
water and extracted with dichloromethane. The combined organic layers
were dried (anhydrous Na>SOs4), filtered and concentrated. The residue
was purified by flash chromatography (EtOAc/hexane 1:10 to 3:1) to
afford 75 (260 mg, 85% yield) as a colourless foam solid.



9H). Synthesis of internediate 76 OH OHN N 10/ H O To a solution of 75
(244.3 ng, 0.45 mol) in anhydrous THE (5 nL) under N2 and at 0 C, TBAF 1M
in THE (OWB24000080B154 Mol ) was added. The reacti on wa®CSIEPROSH6NI r oOmM
tenperature for 3 hours and 15 then quenched with a saturated aqueous
solution of NHAClL and extracted with E1 c. The conbi ned organi c phases
were dried over anhydrous Na2SO4, filtéred and concentrated. The residue
was purified by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give

al cohol 76 (94.1 ng, 69%yield) as a pale yellowoil. 20 1H NWR (CDC13,

Th 5 2 o gHBNRAEDCE: soonahid 7 goin ey Ul bl 7 F 7 Jedeiibm St 1y
4.44 (d 1frl;1 i £r310'|2)Hz)36767% (] (&m oM 5. % 874% $m, 1), 5. 25%&2’6&12 (m

4H), 1.61 (d. 3H, J= %1 1. 02 9H). 25 13C NMR (CDCL3, 75
167. 7. 152.1H), 12927 8fr2(61101 124.26 ( obH4 976312)73&937§211m,61H32 4

2 e dogtbed b T RS (RS 2L BB N s o

0.159 mmol pH)) anhydrous DCM (1.6 mnl) 5 at roomterrperature,
trichl oroacetyl isocyanate (TCAl) (23.0 1, 0.19

Synthesis of intermediate 76

OH
= _nn
= | T

To a solution of 75 (244.3 mg, 0.45 mmol) in anhydrous THF (5 mL)
under N2 and at O °C, TBAF 1M in THF (0.54 mL, 0.54 mmol) was

10

added. The reaction was stirred at room temperature for 3 hours and

15 then quenched with a saturated aqueous solution of NH4Cl and
extracted with EtOAc. The combined organic phases were dried over
anhydrous NaxSQg4, filtered and concentrated. The residue was purified
by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give alcohol 76
(94.1 mg, 69% yield) as a pale yellow oil.

20
IH NMR (CDCls, 300 MHz) 6: 9.02 (d, 1H, J = 9.9 Hz), 7.09 (d, 1H, J =
9.3 Hz), 6.74 (t, 1H, J = 9.9 Hz), 5.65-5.57 (m, 1H), 5.43-5.35 (m, 1H),
4.93-4.85 (m, 1H), 4.44 (d, 1H, J = 9.3 Hz), 3.78-3.70 (m, 1H), 2.87 (s,
1H), 2.32-2.12 (m, 4H), 1.61 (d, 3H, J = 6.6 Hz), 1.02 (s, 9H).

25 13C NMR (CDCls, 75 MHz) 6: 167.7, 152.4, 127.7, 126.0, 123.5, 109.4,
77.3,74.9,72.1,61.3, 35.4, 34.7, 33.2, 26.8, 13.83.

Synthesis of intermediate 77




mmol ) was added. The reaction was stirred at roomtenperature for 30 mn
and then neutral alum nium oxi de was added (250 ng). The m xture was
stirred fwo220®/080181and t hen was soaked into a pad of alPamiErRansioesouele. The
product was washed out using a m xture of 10 dichl oronet hane / MeOH 50: 1.
The filtrate was evaporated under redgﬁgp pressure to give the crude
product which was purified by colum omat ogr aphy (hexane/EtOAc 3:1 to
1:100) affording conpound 77 (43 ng, 77%Yyi elgé as a white solid. 15 1H
NMR (CDC13, 300 MHz) 8: 9.02 (d, 1H, J = 10.59%NM27 12 (bs, 1H), 7.04 (d,

1H J = 9.6 Hz), 6.98 (bs, 1H), 658 , 1H 3= 9.7 Hz), 5.63- 5.53 (m
1H), 5.42-5.33 (m 1H), 4.86 (q, [H =18.3|Hz)| 4.48-4.30 (m 1H), 4.39
(d, 1H, J= 9.6 Hz), 2.87 (s, N4 (m , 2.35-2.30 (m 2H),

2.18-2.11 (m 1H), 1.61 (d, 3 J='6.00Hz), 1.00 (s, 9H). 20 Synthesis of
conmpound 78 WD 2009/ 080761 PCT/ EP2008/ 068049 125 OOIBDPS O HHN/ C O
O W To a solution of iodo conmpound 9 (300 ng, 0.86 nmol) in

di i sopropylam ne (4.3 nL) under N2 at roomtenperature, Pd(Ph3P)4 (20 nyg,
0.017 mmol) and Cul (6.4 ng, 0.034 mmvl) were added. Then, 5 conpound 74
(500 ng, O0.®HammBdlijionast ZBAE®.Oahi| ONVSS emainsl) iheinhrEotisoD ON X1 Ub énbRsS
stirred at roomtenperature for 2 hours. The crude was quenched with H20
and ext Pactddreamh teEnpgeaturge t@g}c@éﬂmgcetyl isocyanate (TCAI) (23.0 ul, 0.19

mmol) was added. The reaction was stirred at room temperature for 30
min and then neutral aluminium oxide was added (250 mg). The
mixture was stirred for 60 min and then was soaked into a pad of
aluminium oxide. The product was washed out using a mixture of

10 dichloromethane /MeOH 50:1. The filtrate was evaporated under
reduced pressure to give the crude product which was purified by
column chromatography (hexane/EtOAc 3:1 to 1:100) affording
compound 77 (43 mg, 77% yield) as a white solid.

15 1H NMR (CDCls, 300 MHz) &: 9.02 (d, 1H, J = 10.5 Hz), 7.12 (bs, 1H),
7.04 (d, 1H, J = 9.6 Hz), 6.98 (bs, 1H), 6.80 (t, 1H, J = 9.7 Hz), 5.63-
5.53 (m, 1H), 5.42-5.33 (m, 1H), 4.86 (q, 1H, J = 8.3 Hz), 4.48-4.30 (m,
1H), 4.39 (d, 1H, J = 9.6 Hz), 2.87 (s, 1H), 2.46-2.43 (m, 1H), 2.35-2.30
(m, 2H), 2.18-2.11 (m, 1H), 1.61 (d, 3H, J= 6.0 Hz), 1.00 (s, 9H).

20

Svynthesis of compound 78




phase was dried (anhydrous Na2SO4) and evaporated under reduced pressure.
Purification by colum chronmat ography (Hexane/EtOAc 3:1 10 to 1:1) afford
pure conpe0rdesiBo16580 ng, yiel d:85% as a yellow solid. PCTHPRMROGODCL3, 300
MHz) 8: 7.67 (m 4H), 7.48-7.37 (m 6H), 7.75 (d, 1 H J = 10.5 Hz), 6.65
(t, 1 H J=10.1 Hz), 6.46 (d, 1 HJ =92 Hz), 6.38 (d, 1H, J = 12.0
Hz), 5.64-5.48 (m 3H), 5.43 (d, 1H, J =%12.1 Hz), 4.78 (q, 1H, J= 7.7
Hz), 4.28 (d, 1H, J= 9.3 Hz), 4.20 (m, 1H), 3.82 (m 1H), 15 3.65 (s, 3H),
2.86 (m 1H, 2.40 (m 2H), 2.146 H., 2.8%d% 3H., 1.86 (s, 3H), 1.15
(d, 3H J =6.6 Hz), 1.05 (s, 9H j 0.P9 (s, . Synthesis of conpound 79
MO OO I1ZZZ OTBDPS N O H HN_20N 0 0761 PCT/ EP2008/ 068049 126
To a solution of 9 (113 ny, 5 nitolyp i 1.6 m) at 23 C

Pd(Ph3P)4 (7 ng, 0.006 mmol) Iand Cul (2.5 ng, 0]013 mml) were added. Then

for 3 hours. The crude mixture was quenched with H2O and extracted with

Et OAc. The organi ¢ phase was drigd (anhydrous Na2SO4) and evaporated under
reduced pressure. The residue obpurified by flash chromatography

(Et OAc/ hexane 1:3 to 1:1) to a ford pure 79 (180 nmg, 70 %yield) as a
colourless foamsolid. 10 1H N 13, 300 MHz) 8. 7.67-7.64 (m 4H),
7.60 (d, 1H, J =10.8 Hz), 7.460Me35 (m 6H), 6.66 (t, 1H J = 9.6 Hz),
6.59 (dd, 1H, J 9.9 Hz), 6.31 (d, 1HJ—126Hz),562554ﬂm2H)
5.42-5. 37 (Fm aH)soluaoaz ¢fd, iothe, oeim)omme&) 9 5(HW) 5123, (WBGLHMMY))92iry, 84

(m 1H, cﬁlsoﬁorbpylamme (4.3 mL) under N2 at room temperature, Pd(PhsP)4 (20
mg, 0.017 mmol) and Cul (6.4 mg, 0.034 mmol) were added. Then,
5 compound 74 (500 mg, 0.86 mmol) was added portionwise and the
reaction mixture was stirred at room temperature for 2 hours. The
crude was quenched with HoO and extracted with EtOAc. The organic
phase was dried (anhydrous NazSO4) and evaporated under reduced
pressure. Purification by column chromatography (Hexane/EtOAc 3:1

10 to 1:1) afford pure compound 78 (580 mg, yield:85%) as a yellow solid.
IH NMR (CDClz, 300 MHz) &: 7.67 (m, 4H), 7.48-7.37 (m, 6H), 7.75 (d,
1H, J = 10.5 Hz), 6.65 (t, 1H, J= 10.1 Hz), 6.46 (d, 1H J = 9.2 Hz), 6.38
(d, 1H, J = 12.0 Hz), 5.64-5.48 (m, 3H), 5.43 (d, 1H, J= 12.1 Hz), 4.78
(9, 1H, J= 7.7 Hz), 4.28 (d, 1H, J = 9.3 Hz), 4.20 (m, 1H), 3.82 (m, 1H),
15 3.65 (s, 3H), 2.86 (m, 1H), 2.40 (m, 2H), 2.14 (m, 4H), 2.09 (s, 3H), 1.86

(s, 3H), 1.15 (d, 3H, J= 6.6 Hz), 1.05 (s, 9H), 0.99 (s, 9H).

Svynthesis of compound 79

OTBDPS

20 X



1H, J = 9.6 Hz), 4.23-4.15 (m 1H), 3.86-3.78 (m 1H), 3.63 (s, 3H), 15
2.88-2.80 (m 1H), 2.41-2.36 (m 2H), 2.22-2.11 (m 4H), 2.06 (s, 3H),

1.39 (d, 8b2000/080819 Hz), 1.13 (d, 3H, J = 6.6 Hz), 1.0BCTEP2@8H68089 96 (s,
9H). 13C NWR (CDC13, 75 MHz) 8:167.5, 161.7, 153.3, 148.2, 145.4, 138.2,
136.1, 135.7, 134.4, 129.9, 127.8, 127(%7 126. 5, 126.1, 121. 6, 109. 5, 20
108.5, 103.1, 88.2, 85.1, 81.7, 72.6 68 55.6, 37.2, 35.6, 34.1, 32.6,
27.2, 26.7, 26.6, 19.5, 16.4, 15.5, 13.1. (One Csp2 not located). Synthesis
of conpound 80 MO OOOCH NOH 25 HN WD 2009/ 080761 PCT/ EP2008/ 068049

127 To a s ti 5 )in | .PA .6 358, o
Pd(Ph3P) 4 (15 & 8811&80%6%5 %n@q)?’ hé 8:?’@% l:i?gm o 6\6(P16)P§?1 A2 Gea.
Then, 76 (4fd(§h5719)4 07 Tagmplope nthdt) HndfCHl RA. 3vagoadd e Andmdlhevegact i on
was stirred at 23 C for 120 mn. The crude m xture was 5 quenched with H20

and ext r actegglo e @& (19hengr aiii mymadevaasrddnd ead( ﬁrmy@ﬁc&um NEESO4)

d d h
chr ot or Sy At CanEChRLERRERE ol miFRlSoPa) et §hubH U 0
(59.5 g, Eath Wetdbteaswitt E@KL. esheObkgaﬂQ bHaMYREEDER R d {:‘&ﬁh

8.94 (d, 1H, J = 9.9 Hz), 6.75 (t, 1H J 9.3 Hz), 6.69 (d, J—90

Hz), 6.37 (NR2SfM) andizvepppateds wgle svdpmed BHpssue44The, remduy Wap . 0
o 2.2 17 O oss st Rt [Eeapg/Rests 5310 P i dfdr
(bs, 1H), ZA3-793830mMg2iD, %yidht)%sld doldurtEls foam solid.
10 H NMR (CDCls, 300 MHz) &: 7.67-7.64 (m, 4H), 7.60 (d, 1H, J = 10.8
Hz), 7.46-7.35 (m, 6H), 6.66 (t, 1H, J = 9.6 Hz), 6.59 (dd, 1H, J = 9.9
Hz), 6.31 (d, 1H, J = 12.6 Hz), 5.62-5.54 (m, 2H), 5.42-5.37 (m, 1H),
5.32 (d, 1H, J =12.0 Hz), 5.30-5.23 (m, 1H), 4.92-4.84 (m, 1H), 4.42 (d,
1H, J = 9.6 Hz), 4.23-4.15 (m, 1H), 3.86-3.78 (m, 1H), 3.63 (s, 3H),
15 2.88-2.80 (m, 1H), 2.41-2.36 (m, 2H), 2.22-2.11 (m, 4H), 2.06 (s, 3H),
1.39 (d, 3H, J = 6.9 Hz), 1.13 (d, 3H, J = 6.6 Hz), 1.03 (s, 9H), 0.96 (s,
9H).
13C NMR (CDCls, 75 MHz) 6:167.5, 161.7, 153.3, 148.2, 145.4, 138.2,
136.1, 135.7, 134.4, 129.9, 127.8, 127.8, 126.5, 126.1, 121.6, 109.5,
20 108.5, 103.1, 88.2, 85.1, 81.7, 72.6, 60.8, 55.6, 37.2, 35.6, 34.1, 32.6,
27.2,26.7,26.6, 19.5, 16.4, 15.5, 13.1. (One Csp? not located).

Svynthesis of compound 80

25



15 2.07 (s, 3H), 1.62 (d, 3H J = 6.6 Hz), 1.14 (d, 3H, J = 6.6 Hz), 1.01
(s, 9H). 13C NWR (CDC13, 125 WHz) 8: 167.5, 161.5, 153.2, 147.9, 145.1,
137. 8, N86.2499/0827618, 125.5, 123.6, 109.0, 108. 3, 103. OpC38PR0SH43079 81. 4,
72.0, 61.1, 55.4, 37.0, 35.2, 34.5, 32.8, 26.6, 26.4, 16.2, 15.3, 13.0. 20
M5 (ES) [m z]= 549.2 [ M:Na] +. Synt hesi f conpound 81 MeO O O OCONH2 O
N OHHN 25 WD 2009/080761 PCT/ EP2008/ 8049 128 To a solution of 9 (43
ng, 0.123 gmol) in DIPA (0.6 ) at 23 C__Pd(Ph3P)4 (2.8 0.0025 ol )
and Cul (170 iy sobGos ahd )(5keree, Sdifedmmabnin HRAI0R M. 22324m58) i n

The crude ML ?hvgsmédgsl%éﬁe’“é&)%ﬂ&ﬁﬂc%”aﬁ?l i B Brmmeflvedn " ™
organi ¢ phagklesashel,i 26 (4@1111?1@% Q019 SNaRSeY inand el aMBEedaendeded egiiced

pressure. The resi due was pu ied by flash chronatography
(di chl or omdhRatreactivpONas190rred: st 2P fté fos H2@ aninplhe gp(ifagrllp@ur%w/%s}u el d)

s 2 cokeurl 2, g0 MR CEFELS, ORRAE bt el

12.0 Hz), %rbet %@ﬁy&fﬁus Nd)zSCﬁhé%d( Qvaﬁd”tatéd-urldeﬂré‘&)oecﬁp‘ﬂ@s@@m 1H)
4.90-4.81 (m _ 1H), ~4.40 = 9.3 Hz), 4.40-4 7
4.24-4.17 (rﬁﬁldperwasammﬁed by 8pph @@mn@tmaphy (sﬂH)hlorzomzﬂzalsq MeOBH)

3 ESGZGOazglﬁq}CH%? %@ 19390(61%f0rd1;§u13e|_%0 (jS9 g Il(ld, 7%% yleld) as a c';_izléuﬂ]éss 011( d. 3H

10 !'H NMR (CDClz, 300 MHz) 6: 8.94 (d, 1H, J = 9.9 Hz), 6.75 (t, 1H, J =
9.3 Hz), 6.69 (d, 1H, J= 9.0 Hz), 6.37 (d, 1H, J= 12.0 Hz), 5.68-5.57 (m,
3H), 5.44 (d, 1H, J = 12.0 Hz), 5.43-5.35 (m, 1H), 4.95-4.87 (m, 1H),
4.34 (d, 1H, J = 9.3 Hz), 4.24-4.17 (m, 1H), 3.76 (m, 1H), 3.64 (s, 3H),
2.91-2.78 (m, 1H), 2.63 (bs, 1H), 2.43-2.38 (m, 2H), 2.32-2.11 (m, 4H),

15 2.07 (s, 3H), 1.62 (d, 3H, J = 6.6 Hz), 1.14 (d, 3H, J = 6.6 Hz), 1.01 (s,
9H).
I3C NMR (CDCls, 125 MHz) 6: 167.5, 161.5, 153.2, 147.9, 145.1, 137.8,
135.4, 127.8, 125.5, 123.6, 109.0, 108.3, 103.0, 88.0, 84.7, 81.4, 72.0,
61.1, 55.4, 37.0, 35.2, 34.5, 32.8, 26.6, 26.4, 16.2, 15.3, 13.0.

20
MS (ES) [m/z]= 549.2 [M+Na]*.

Synthesis of compound 81

25



EXAMPLE 17 Schenme 17 provides the synthesis of several conpounds of this

20 invention WD 2009/ 080761 PCT/ EP2008/ 068049 129 MO OTBS O O + Bu3Sn O
H NVP / Gu0CoodsieiH 9 O C 21 a MO O O O OIBS N O TBAF/EPRINS/0680HN 82 Cl
MOOOOOHNpP TCAI DCM HHN 83 d MO OO O OCONH2 N p DIBAL H HN DCM
/| 789C d 84 MONH2 HOOOO-O 128

To a solution of 9 (43 mg, 0.123 mmol) in DIPA (0.6 ml) at 23 °C,
Pd(PhsP)s4 (2.8 mg, 0.0025 mmol) and Cul (1.0 mg, 0.005 mmol) were
added. Then, 77 (43 mg, 0.123 mmol) in 0.4 ml of DIPA was added and
the reaction was stirred at 23 °C for 120 min. The crude mixture was
5 quenched with HoO and extracted with EtOAc. The organic phase was
dried (anhydrous Na>SO4) and evaporated under reduced pressure. The
residue was purified by flash chromatography (dichloromethane /MeOH
100:1 to 20:1) to afford pure 81 (38 mg, 54% yield) as a colourless oil.

10 'H NMR (CDCls, 300 MHz) 8: 9.00 (d, 1H, J = 10.8 Hz), 6.81 (t, 1H, J =
9.6 Hz), 6.73 (d, 1H, J= 9.6 Hz), 6.38 (d, 1H, J= 12.0 Hz), 5.63-5.56 (m,
5H), 5.45 (d, 1H, J = 11.7 Hz), 5.43-5.36 (m, 1H), 4.90-4.81 (m, 1H),
4.40 (d, 1H, J = 9.3 Hz), 4.40-4.33 (m, 1H), 4.24-4.17 (m, 1H), 3.64 (s,
3H), 2.90-2.82 (m, 1H), 2.42-2.31 (m, 5H), 2.18-2.09 (m, 1H), 2.09 (s,

15 3H), 1.62 (d, 3H, J= 6.6 Hz), 1.15 (d, 3H, J= 6.6 Hz), 1.01 (s, 9H).

EXAMPLE 17

Scheme 17 provides the synthesis of several compounds of this

20 invention



ON HHNS85 A Schene 17 5 Synthesis of conpound 82 WD 2009/ 080761

PCT/ EP2008/ 068049 130 MO OO O OTBS N O HHN C To a solution of

al kenyl stworzamwas@ba (1.1 g, 1.47 mmol) and 9 (0. 62 g, PCTEP2008/068019

1-net hyl - 2-pyrrolidinone (NW) (14.7 nmL) at O'C, Copper 5

t hi ophenecar boxylate (CQuTC) (422 ng, 2. del) was added. The reaction was
stirred at 0 Cfor 45 mn and 20 mn at oom tenperature. Then, the crude
m xture was filtered through a plug of neutral alumna, washed with

Et OAc/ Et herM&os nd the conbined filtrates were wgsped with HO 0. 5N
(3x15 nL). TheJor solution was dried and
crude productOwhch™
5:1to 1:1) to give triene 82 (0.66 gyt € oi |7 IH NVR
(CDC13, 300 MHz) 6: 7.89 (d, 1H, J= 10.8 I-Bi) 22 (dd, [1H, J= 12.3, 11.4
Hz), 6.86 (dd, 1 H ¢ = 11.7, 11.4 Hz), 6.70 Odd, 1 H F=9.9, 15 9.3
Hz), 6.35 (d, 1H, J= 9.3 Hz), 6.13 (d, 1H 29+ 11.4 Hz), 5.66 (d, 1H, J =
11.4Hz)560|\£e J = 5.4, 39Hz)555(brt1HJ:78Hz)
5.26 (d, 1H, J'= , 4.84-4.76 (m 1H), 4.3 (d, 1H J = 9.3 Hz),
4.20-4.16 (m 1H),

10 evaporated to gl ve the

phy (H¥ManerE oac

s 9 mlH) 363(sTB§ 2.89-2.77 (m 1H).
2.41-2.33 (m 2HP Y2. 00 H, 1. H, 1.13 (d,
i & CENEE
TCAI/ DCM

DIBAL
DCM / -78°C

Scheme 17

5 Synthesis of compound 82




20 3H, J=6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H), 0.4 (s, 3H), 0.03 (s, 3H).
13C NWR (CDC13, 75 MHz) 6: 168.5, 166.4, 161.8, 145.4, 140.3, 137.3,

134. 4, 1303009180760, 124.3, 124.1, 122.4, 121.2, 108.7, pCO&P4080E8089 71.6,
60.6, 55.6, 37.5, 36.5, 35.1, 33.8, 26.5, 26.0, 21.3, 18.3, 17.4, 16.9,
-4.3, -4.4. 25 Synthesis of conmpound 8? \et) 2009/ 080761 PCT/ EP2008/ 068049
131 MOOOOCOH NO HHNC To a soiition of 82 (275 nmg, 0.41 mmol) in
anhydrous THE (6 mL) wunder N2 and at roomtenperature, TBAF 1Min THE
(0.82 nL, 0.82 5 mmol) ed. The reaction was stirred at room
tenperature for 18 hours and then quenched with a saturated agueous
solution of NHACL and e C
were dried over anhydrous Na2S&A, d ntrated. The residue
was purified by flash chromatography ( xah{e/ 3:1 to 1:2) to give 10
al cohol 83 (175 ny; yield: 76 %9 as a white sdiN (CDC13, 300 MHz)
6: 9.00 (d, 1H, J= 10.2 Hz), 7.25 (dd, 1H, J= 12.0, 1ch Hz), 6.86 (dd, 1
H J=11.7, 11.4 Hz), 6.72 (dd, 1 H J =9.6, 8.7 H),”6.68 (d, 1 H J =
8.7 Hz), 6.13 (d, 1 H J =11.7 Hz), 5.68 (d, 1 H J=11.4 Hz), 5.63-5.58
gm

2H), 5.27 (d, 1H J= 10.2 Hz), 4.85-4.76 (m 15 1H), 4.42 (d, 1H, J=
3Hz) 4. T 4 sptution af-pikenytstanrsmg @lalH) ] 8. 537 mmohHnd 9 «86(20& :

0 12 (s77ahyortih ) -figthete BSiagidys fuify gty ref) o U Gadp
CO”DOU"‘Q'S 84hiophenecarboxylate (CuTC) (422 mg, 2.2 mmol) was added. The

reaction was stirred at O °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 HC] 0.5N (3x15 mL). The organic solution was dried and

10 evaporated to give the crude product which was purified by column
chromatography (Hexane/EtOAc 5:1 to 1:1) to give triene 82 (0.66 g,
yield: 66%) as an oil.
IH NMR (CDCls, 300 MHz) 6: 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,

15 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,

20 3H, J=6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H), 0.4 (s, 3H), 0.03 (s, 3H).
13C NMR (CDCls, 75 MHz) o: 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,
71.6, 60.6, 55.6, 37.5, 36.5, 35.1, 33.8, 26.5, 26.0, 21.3, 18.3, 17.4,
16.9, -4.3, -4.4.

25

Synthesis of compound 83




20 MO 0 0O O OCCONH2Z NOHHNC To a solution of 83 (300 ng, 0.53 mol)
in anhydrous DCM (7.5 nL) at OC, trichloroacetyl isocyanate (TCAl) (76 I,
0. 64 mmolwowas/maed. The reaction was stirred at 0 C PoI/EPQoosiossoand t hen
neutral al um ni um WO 2009/ 080761 PCT/ EP2008/ 068049 132 oxi de was added.
The m xture was stirred for 5-30 mn acr]i%then was soaked into a pad of

al um ni um oxi de. The product was washe using a m xture of DCM MeOH
50:1. The filtrate was evaporated in vacuo to give the crude product which
was purified by colum tography (Hexane/ EtQAc 2:1 to 1:2) to give
conpound 84 (0.26 g, Yyiel as a white|solid. 1H NWR (CDC13, 300
MHz) 6: 8.78 (d, 1H, J= (0. . J= QH.6, 11.6 Hz), 6.91

(dd, 1H, J = 11.6, 11.6 Hz), 6.84 (br HIJ o 1b.8, 9.7 Hz), 6.51 (d,
1H J=9.5H), 617 (d 1H J=11.6 Hp, 5(70[(d)10 1 H J = 11.6
Hz), 5.63 (dd, 1 H J = 6.5 2.6 Hz), 5.61 (brHNyA H'\L = 6.8 Hz), 5.29
(d, 1H J=098"H), 48 (m 1H, 441 (m 1H, 44%(d 1H J= 95
Hz), 4.24 (ddd, 1H'J = 11.5, 7.1, 4.1 Hz), 3.66 (s, 3H 2.85 (ddg, 1H
9.8, 7.1, 6.7 Hz), 2.46 (m 1H) 2.45 (ddd, 1H, J = 17.3, 11.5, 2.6 Hz),
2.37 (ddd, 1H J = 17.3, 6.5, 4. 1 Hz), 2.33 (m 2H), 2.09 (ddd, 15 1H, J =

14.1, 8.4, ® & s@)utuzncmf 82 (27, me, 92.4(1s maid)), in. aBhydrowH THF=(6 enlHz)

140, 2, ' 139t By 40 a0 Lmpchulreg THAR 13 1 or (82, %@82145 >

]1-(;5-10, 331 Amolfwihs H8d8d. Thedreadlioh wdsd: dtirrdd. & r&9n7terﬁ§er7atu¥§ fér 1&1. 0,

hours and then quenched with a saturated aqueous solution of NH4Cl
and extracted with EtOAc. The combined organic phases were dried
over anhydrous NasSO., filtered and concentrated. The residue was
purified by flash chromatography (Hexane/EtOAc 3:1 to 1:2) to give
10 alcohol 83 (175 mg; yield: 76 %) as a white solid.
IH NMR (CDCls, 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,
15 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).

Svnthesis of compound 84

20

Cl
To a solution of 83 (300 mg, 0.53 mmol) in anhydrous DCM (7.5 mL) at
0°C, trichloroacetyl isocyanate (TCAI) (76 ul, 0.64 mmol) was added. The

reaction was stirred at 0 °C for 30 min and then neutral aluminium



20 16.3. Synthesis of conmpound 85 MBONH2 HOOOGO-O NOHHN25 C1L Over
a -78 C cool ed solution of conpound 84 (10 ng, 0.016 mmol) in anhydrous

di chl or ormOlawar8(®13 nl) under argon at nosphere, Dii solpaTiEPadosob80um
hydride (DIBAL) 1Min toluene (0.02 nL, 0.02 nol) WO 2009/ 080761

PCT/ EP2008/ 068049 133 was added and tgg”%] xture was stirred at -78 C
After 2 hours the reaction was quench ith a saturated aqueous sol ution
of NHACL and diluted with dichloromethane (2 nL). This m xture was stirred
for 0.5 h oxide 5o Ledser akhe @Hﬁﬁ@r¢ﬁ’é@$§ﬁé‘f@idaﬁ|5:3pa§l§ﬂ aad dwinitasd. The

S aqueous gl e dias. et ag! s oD AdgLional. dhehl eTagELNnen (2 oud

and the co or ganl ayers were I’I e rous

sol vent wasisiMaperaiedireToe mcw,awe@ﬁrwuflmle b&dtmbuwas etdporitegraphy
(hexane/Et QAc 2:1 to 1:2) to give conpound 85 (5 ny, 50%3” eld) as a
col our | ess VacHo 10 Rivewrhq comids BUBIW )whichs. was( @urified jby polgmmy) |

A 19 (t) 1 6. 82
6 5 o tobashy exfnd7EtQaci gt 165 1t fo e Bpfifodda g0 50 %,
P ) £, $108: 6170 ds WunficRila, 1 H 9 = 10.0 H), 527 (d 1M 3 -
3.1 H), 4.8 21 4468 1, 490 (d K 9 =96 k) 385 (m
1H), 3.57 (‘K NMR (CRCl, 300, Miky) 0383 J(dHi @iz 302(dels 1zH,2d=(m
3H). 2. 14-2.08 ( 0 1 3H,, J= ¢
1 on 2151 ggﬁ)@ 63@%@,% %é{ 1) = }186 (5 63}@), 68981t da 3 IT b
10.8, 9.7 Hz), 6.51 (d, 1H, J= 9.5 Hz), 6.17 (d, 1H, J = 11.6 Hz), 5.70 (d,
10 1H, J = 11.6 Hz), 5.63 (dd, 1H, J = 6.5, 2.6 Hz), 5.61 (br t, 1H, J = 6.8
Hz), 5.29 (d, 1H, J = 9.8 Hz), 4.80 (m, 1H), 4.41 (m, 1H), 4.41 (d, 1H, J =
9.5 Hz), 4.24 (ddd, 1H, J = 11.5, 7.1, 4.1 Hz), 3.66 (s, 3H), 2.85 (ddq,
1H, J = 9.8, 7.1, 6.7 Hz), 2.46 (m, 1H), 2.45 (ddd, 1H, J = 17.3, 11.5,
2.6 Hz), 2.37 (ddd, 1H, J = 17.3, 6.5, 4.1 Hz), 2.33 (m, 2H), 2.09 (ddd,
15 1H, J = 14.1, 8.4, 8.1 Hz), 2.06 (s, 3H), 1.82 (s, 3H), 1.15 (d, 3H, J =
6.7Hz), 1.04 (s, 9H).
13C NMR (CDCls, 75 MHz) 5: 168.2, 166.3, 161.6, 157.2, 145.2, 140.2,
137.6, 134.1, 133.7, 132.0, 124.6, 124.5, 122.4, 120.7, 108.2, 105.0,
81.9, 74.9, 60.8, 55.4, 37.1, 34.7, 33.0, 30.7, 26.7, 26.1, 21.0, 17.1,

20 16.3.

Svynthesis of compound 85

25 Cl

Over a -78 °C cooled solution of compound 84 (10 mg, 0.016 mmol) in
anhydrous dichloromethane (0.3 mL) under argon atmosphere,

Diisobutylaluminum hydride (DIBAL) 1M in toluene (0.02 mL, 0.02 mol)



20 Schene 18 provides the synthesis of several conpounds of this invention
WD 2009/ 080761 PCT/ EP2008/ 068049 134 MO OTBDPS O O Bu3Sn 0 H NWP / CQuTC
~N N H Ow0 26®/08vs©® OTBDPS O O O H TBAF/ THF NN H 0 86TNPD0Rits0® O O H
TCAl / DCM N TNHO 87 MMOO O OCCONH2 NODIBAL HDCM/ -78C HN 88 MO
NH2 HO OO O--~0O 133

was added and the mixture was stirred at -78 °C. After 2 hours the
reaction was quenched with a saturated aqueous solution of NH4Cl and
diluted with dichloromethane (2 mL). This mixture was stirred for 0.5 h
at room temperature and then the organic layer was decanted. The
5 aqueous residue was extracted with additional dichloromethane (2 x 4

mL) and the combined organic layers were dried (anhydrous NaxSOa)
and the solvent was evaporated. The crude was purified by column
chromatography (hexane/EtOAc 2:1 to 1:2) to give compound 85 (5 mg,
50% yield) as a colourless oil.

10
IH NMR (CDCls, 300 MHz) &: 8.57 (d, 1H, J = 10.9 Hz), 7.19 (t, 1H, J =
11.3 Hz), 6.92 (t, 1H, J= 11.4 Hz), 6.82 (t, 1H, J= 9.3 Hz), 6.38 (d, 1H,
J=9.5Hz), 6.18 (d, 1H, J=11.5 Hz), 5.64 (d, 1H, J= 11.2 Hz), 5.60 (m,
1H), 5.35 (d, 1H, J = 10.0 Hz), 5.27 (d, 1H, J = 3.1 Hz), 4.81 (m, 2H),

15 4.46 (m, 1H), 4.40 (d, 1H, J = 9.5 Hz), 3.85 (m, 1H), 3.57 (s, 3H), 3.21
(d, 1H, J = 3.1 Hz), 2.61 (m, 1H), 2.46-2.29 (m, 3H), 2.14-2.08 (m, 3H),
2.06 (s, 3H), 1.81 (s, 3H), 1.08 (d, 3H, J= 6.7 Hz), 1.05 (s, 9H).

EXAMPLE 18

20
Scheme 18 provides the synthesis of several compounds of this

invention



NO HHN 89 Schene 18 5 Synthesis of conpound 86 WD 2009/ 080761

PCT/ EP2008/ 068049 135 MeO OTBDPS 0O~ NN H O To a solution of

al kenyl stworzamwase®1( 780. 4 ng, 0.904 nmol) and 9 (377. 4POG/EP20088680anDI ) in
NVP (9 nL) at 0 C, Copper 5 thiophenecarboxylate (258.5 ng, 1.36 nmol) was
added. The reaction was stirred at O Cf%r 45 min and 20 mn at room
tenperature. Then, the crude m xture vgk;’s filtered through a plug of
neutral aluym na, washed with EtQAc/Ether 50:50 and the conbined filtrates
were wash ; Cl 0.5N (3 x 10 nlL). The organi c sorgp®n was dri ed and
10 evaporat ed ve _t he_crude product whi s purffied by colum

chr omat ogr apiy xane iveytrifene] 86 (49UpP) diBrC
yield: 66% as an oil. 1H NVR ('CDC13, % 66- ,
7.43-7.32 (m 7H), 7.23 (t, 1 H J =11.7 )l 6.85 (t, 1 H J =11.7 Hz),
6.62 (dd, 1 H J =19.5 9.3 15 Hz), 6.41 (d,¥1 H J =9.3 Hz), 6.11 (d, 1
H J=11.7 Hz), 5.66 (d, 1 H J = 11.4 Hz), & 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), 3.6MeQ H, 2.86-2.78 (m 1H), &d(<2.35 (m 2H), 2.20-2.04 (m

4H), 1.81 (s, 3 .40 (d, 3H, J=| 20 6.9 ' °1.13 (d, 3H, J = 6.9 Hz),
1.03 (s, 9H), o _ . ( 5 Miz) 6: 168AR,THEG6.3, 161. 8,
145. 4, 140.2, 137.3, : 136. 8l 1 .3, 129.9,127.8_126. 4,
126.1, 124.4, 121.7, N

TCAI/DCM

DIBAL
N DCM / -78°C

88

89

Scheme 18

5 Synthesis of compound 86




121.2, 108.4, 109.1, 82.0, 72.6, 60.6, 55.6, 37.5, 35.2, 32.7, 31.1, 27.2,
26.8, 26.5, 19.5, 17.4, 16.9, 13.1. 25 Synthesis of conmpound 87 WD

2009/ 080A80 2P@I8EB2008/ 068049 136 MO/ OH O O =\ \ @CHER2008/0680k0 O To a
solution of 86 (586 ng, 0.76 mml) in anhydrous THE (7.5 nL) wunder N2 and
at roomtenperature, TBAF 1Min THE (llgﬁrrL 2 mol) 5 was added. The
reaction was stirred at roomtenperatur 18 hours and then quenched
with a saturated aqueous solution of NHACL and extracted with Et OQAc. The
conbi ned organi ¢ phasé®Qs dried over anhydrous Nagfpsg filtered and
concentrated. The residugf was purlfled by f| ash chr dmat ogr aphy
(Hexane/EtOAc31tol<2 yield: 80% as a
white solid. 1H NVR (CDC13, 308 ) G .2 Hz), 7.25 (t,
1H, J = 12.0 Hz), 6.85 (t, 1 H, J=11.7H1z), 6. 3(t, TH J=9.6H),
6.57 (d, 1 H J=8.7 Hz), 6.12 (d, 1H, J = D1.4 Hz), 5.67 (d, 1H, J =
11.4 Hz), 5.61 (dd, 1H, J= 5.4, 3.9 Hz), 5.63-5.58 (m 1H), 5.44-5.35 (m
1H), 5.26 (d, 15 1H, J= 9.9 Hz), 4.86 (q, 1H, J= 8.1 Hz), 4.38 (d, 1H, J=
9.3 Hz), 4124a éoﬂtﬁti(ﬂrmoﬂbﬂker%llgﬂarﬁqgrle (63 Y@D 43m@4 (09,043|ﬂ)1m02} Wr2 P2 (m
1H), 2.86- 2.79 (m 1H), 41-2.37 (m 2H), raém 1.82 (s,

3H), 1.61 ($d7-BHmMg, = 160%5mmm91)141n(dNMP| (9 n@L)a 01.62 (€OPB#). 13C

134. 3, ONYe. G P9 o 1 y © 280, 9,
134, 5, 27 ObYepatbog el 93808 gy o8y ity %‘4%3%%1@% trpcorgp. o,
55.7, 37.6,wadsbirrettaB,0 33.-18r 45 n%in 26d520 hiatl®cn tédhperateydit ieshs of

conpound 88
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

10 evaporated to give the crude product which was purified by column
chromatography (Hexane/EtOAc 5:1 to 1:1) to give triene 86 (459.7 mg,
yield: 66%) as an oil.

IH NMR (CDCls, 300 MHz) &: 7.66-7.64 (m, 4H), 7.43-7.32 (m, 7H), 7.23
(t, 1H, J=11.7 Hz), 6.85 (t, 1H, J= 11.7 Hz), 6.62 (dd, 1H, J= 10.5, 9.3

15 Hz), 6.41 (d, 1H, J= 9.3 Hz), 6.11 (d, 1H, J= 11.7 Hz), 5.66 (d, 1H, J=
11.4 Hz), 5.60 (dd, 1H, J = 5.7, 5.1 Hz), 5.49-5.41 (m, 1H), 5.32-5.27
(m, 1H), 5.25 (d, 1H, J = 9.9 Hz), 4.83-4.75 (m, 1H), 4.32 (d, 1H, J=9.3
Hz), 4.22-4.15 (m, 1H), 3.83-3.78 (m, 1H), 3.62 (s, 3H), 2.86-2.78 (m,
1H), 2.40-2.35 (m, 2H), 2.20-2.04 (m, 4H), 1.81 (s, 3H), 1.40 (d, 3H, J =

20 6.9 Hz), 1.13 (d, 3H, J= 6.9 Hz), 1.03 (s, 9H), 0.97 (s, 9H).
13C NMR (CDCls, 75 MHz) 4: 168.3, 166.3, 161.8, 145.4, 140.2, 137.3,
136.1, 134.8, 134.4, 134.3, 129.9, 127.8, 126.4, 126.1, 124.4, 121.7,
121.2, 108.4, 109.1, 82.0, 72.6, 60.6, 55.6, 37.5, 35.2, 32.7, 31.1, 27.2,
26.8, 26.5, 19.5, 17.4, 16.9, 13.1.

25

Svnthesis of compound 87




MO 0 0O 0O OCONH2 N OH HN 25 WD 2009/080761 PCT/ EP2008/ 068049 137 To a
solution of 87 (56 ng, 0.105 mmol) in anhydrous DCM (1 nL) at O0C,
trichl or osioevgosimacyanate (15 L, 0.126 mmol) was added PCTHP2008061049 ON was
stirred at 0 Cfor 30 min and then neutral alum nium oxide was added. The
m xture was stirred for 5-30 mn and tgeghmas 5 soaked into a pad of
al um ni um oxi de. The product was washe using a m xture of DCM MeOH
50:1. The filtrate was evaporated in vacuo to give the crude product which
was purified by colu t ography (Hexane/EtOAcgjl to 1:2) to give a
conmpound 88 (57.6 ng, Yyi 1 96% as a whitp foam 30 1H NWR (CDC13, 300
MHz) 6: 8.69 (d, 1H, J=070: 7) Y7 (€d, , . 11.6 Hz), 6.90
(dd, 1H, J= 11.6, 11.6 Hz), 6.82 ( : .9 Hz), 6.53 (d,
1H J=9.6H), 6.15 (d, 1 H J 11.6 Fﬂ) (br d, 1 H J=11.6
Hz), 5.63 (dd, 1H J=6.6, 2.7 Hz), 5.60 (nﬁ)l H, 540 (m 1H), 5.29
(d, 1H, J =9.9 Hz), 4.82 (m 1H, 4.45 (m 1H), 4.44 (d, 15 1H, J= 9.6
Ft) 4.25 (ddd, 1H, J= 11.3, 7.0, 4.0 Hz), 3.66 (s, 3H), 2.85 (ddgq, 1 H J
9.9, 7.0, Tbalsdititior? ABGNE8b H)g, @mrﬁmol)llﬂﬂ)anliyc&%dsml‘l-ﬂF Ky.5 mLB5 (m
ZFD 2.12 (ddd, 1H, J = 14.1, 8.0 % 1.82 (s Fq 1.63 (dd, 3H, J=
6.8, 1.0 Hunder Nsang aBFpogtte@npeﬁe)turMB Als 1My TH@@ NVRNlGrr8mois MHz)

127.1, %243@55 Bt e, Pledn b 73 §6§°§9 t%%? 3“@%4&% S 4
37.1, 34.8andl then3§u8ncBEd 7wit?6 alsatifrated 1gqdeoud SdutidnnbhesisCbiand

conpound 89
extracted with EtOAc. The combined organic phases were dried over

anhydrous NaxSQg4, filtered and concentrated. The residue was purified
by flash chromatography (Hexane/EtOAc 3:1 to 1:2) to give alcohol 87
10 (320 mg, yield: 80%) as a white solid.
TH NMR (CDCls, 300 MHz) ¢: 8.95 (d, 1H, J = 10.2 Hz), 7.25 (t, 1H, J =
12.0 Hz), 6.85 (t, 1H, J= 11.7 Hz), 6.73 (t, 1H, J = 9.6 Hz), 6.57 (d, 1H,
J=8.7 Hz), 6.12 (d, 1H, J = 11.4 Hz), 5.67 (d, 1H, J = 11.4 Hz), 5.61
(dd, 1H, J = 5.4, 3.9 Hz), 5.63-5.58 (m, 1H), 5.44-5.35 (m, 1H), 5.26 (d,
15 1H, J= 9.9 Hz), 4.86 (q, 1H, J = 8.1 Hz), 4.38 (d, 1H, J = 9.3 Hz), 4.24-
4.16 (m, 1H), 3.81-3.71 (m, 1H), 3.64 (s, 3H), 2.96-2.92 (m, 1H), 2.86-
2.79 (m, 1H), 2.41-2.37 (m, 2H), 2.28-2.14 (m, 4H), 1.82 (s, 3H), 1.61
(d, 3H, J= 6.6 Hz), 1.14 (d, 3H, J= 6.6 Hz), 1.02 (s, 9H).
13C NMR (CDCls, 75 MHz) 4: 168.7, 166.6, 161.8, 145.4, 140.3, 137.5,
20 134.4, 134.3, 127.7, 126.0, 124.4, 123.7, 121.1, 108.9, 108.4, 82.0,
72.1, 60.9, 55.7, 37.6, 35.0, 34.8, 33.2, 26.9, 26.5, 17.4, 16.9, 13.3.

Svynthesis of compound 88

25



25 MMONH2 HOOOO--O ON HHN Over a -78 C cool ed sol ution of
conpound 88 (15 ng, 0.0262 mol) in anhydrous dichl oronethane (0.5 nl)
under ar g0 2aevmssher e, WO 2009/ 080761 PCT/ EP2008/ 06804 9CTEP3008/068049

Di i sobutyl al um num hydride (D BAL) 1Min toluene (0.03 nL, 0.034 nol) was
added and the m xture was stirred at - %gp. After 2 hours the reaction was
quenched with a saturated agueous sol ut]i n of NHACL and diluted with

di chl oronet hane (2 nL). This m xture was stirred for 0.5 h 5 at room

t enper at ur doapdalHERT AE 8Fr (Rthiteg) ByEYS vasnalkéarmiydrrive DigMeGusnleat due
vas extracted Wit ihiaddl il ondlodishlier AIELIanG {2 Ko bl8ndaff. P! ned
Il and e was

organi c | ayers were r ous ol'Vén

evapor at ed r%@cﬁbMewagﬁmﬂ@d ae @ 2 rat, 3@0rr%n ¥ihel ehemi ddoirhl falublieium
purification. 10 1H NVR (CDC13, 500 MHz) 6: 8.67 (d, 1H, J = 10.7 Hz), 7.17
(m 1H) exage (was pddegl. I 1’161 mixdiye vgasg stirred for 3139 mis &izyl themavasy, 1H,

= d, 1H 59
(m 1hy 5 sbaklathipla SEh gf Bytydili®) exided Spié prbidel Fad yglshid oty O
(1H ‘I]L;i)8 ?éléé’ﬁ 7a?m$>@t§il_r|)@ oﬂ"ﬂ)CW/M@O(HﬂS%'ﬂ%SlTHe ‘Eltl(die &Hlslzé\(zap&fﬁedi"zﬁi 3. 85
S S, )
2m15 .99 (VeCUgH)to glVfB3t}(% cBHle pravugtd, wmcr(h Jwasapmrﬁqd g]yog of@mrgH, J

;e\?e?ar&) I%:i;lé' ﬁ‘be{tog%falglﬁ?f ( (?Xﬁ& IX t%)r% 03 ‘T’C%‘HF 2}9 oorg?\\zlel da?sc&rﬁﬁoﬁ}éﬁt %%SI s of

(57.6 mg, yield: 96%) as a white foam.

10 'H NMR (CDCls, 300 MHz) é: 8.69 (d, 1H, J = 10.4 Hz), 7.31 (dd, 1H, J=
11.6, 11.6 Hz), 6.90 (dd, 1H, J= 11.6, 11.6 Hz), 6.82 (ddd, 1H, J= 10.4,
9.1, 0.9 Hz), 6.53 (d, 1H, J= 9.6 Hz), 6.15 (d, 1H, J= 11.6 Hz), 5.72 (br
d, 1H, J= 11.6 Hz), 5.63 (dd, 1H, J = 6.6, 2.7 Hz), 5.60 (m, 1H), 5.40
(m, 1H), 5.29 (d, 1H, J = 9.9 Hz), 4.82 (m, 1H), 4.45 (m, 1H), 4.44 (d,

15 1H, J=9.6 Hz), 4.25 (ddd, 1H, J=11.3, 7.0, 4.0 Hz), 3.66 (s, 3H), 2.85
(ddq, 1H, J=9.9, 7.0, 6.7 Hz), 2.46 (m, 1H), 2.44 (m, 1H), 2.39 (m, 1H),
2.35 (m, 2H), 2.12 (ddd, 1H, J = 14.1, 8.0, 8.0 Hz), 1.82 (s, 3H), 1.63
(dd, 3H, J=6.8, 1.0 Hz), 1.15 (d, 3H, J = 6.7Hz), 1.04 (s, 9H).
1I3C NMR (CDCls, 75 MHz) 6: 168.2, 166.3, 161.6, 157.6, 145.2, 140.2,

20 137.5, 134.1, 133.8, 127.1, 124.9, 124.4, 124.2, 120.8, 108.2, 105.8,
81.9, 75.6, 60.7, 55.4, 37.1, 34.8, 31.4, 30.9, 26.7, 26.1, 17.1, 16.4,
13.0.

Svynthesis of compound 89

25
MeO

HO

Over a -78 °C cooled solution of compound 88 (15 mg, 0.0262 mmol) in

anhydrous dichloromethane (0.5 mL) under argon atmosphere,



WO 2009/ 080761 PCT/ EP2008/ 068049 139 OR\~ Il MeO OR H O H N N CO2H H
(7E)-45 2 0 EDC.HCl O NN (72)-27 Y O Y Pd(PPh3)4 62 R=TBDPS, Y=H H 20a
R=TBS, YD 20@20sRsTBDPS, Y=H Cui,' Pr2NH 90b R=TBS, Y=CPCHEP2009004% OR H
TBAF NHN/ \ THE OY (7E 11 E)-91 a, R=TBDPS, Y=H (7E, 11E)-91b, R=TBS,
Y=C (72,11 E)-91c, R=TBDPS, Y=H (7Z,113$_E)-91d, R=TBS, Y=CI MeO 00
(7E 11E)-92a, Y=H | | OH (7E 11E)-92b,"*¥=Cl

Diisobutylaluminum hydride (DIBAL) 1M in toluene (0.03 mL, 0.034
mol) was added and the mixture was stirred at -78 °C. After 2 hours the
reaction was quenched with a saturated aqueous solution of NH4Cl and
diluted with dichloromethane (2 mL). This mixture was stirred for 0.5 h
5 at room temperature and then the organic layer was decanted. The

aqueous residue was extracted with additional dichloromethane (2 x 4
mL) and the combined organic layers were dried (anhydrous NaSOa)
and the solvent was evaporated to give compound 89 (12 mg, 80 %
yield) without further purification.

10 'H NMR (CDClz, 500 MHz) &: 8.67 (d, 1H, J = 10.7 Hz), 7.17 (m, 1H),
6.92 (t, 1H, J= 11.4 Hz), 6.81 (t, 1H, J = 9.6 Hz), 6.44 (d, 1H, J= 9.5
Hz), 6.18 (d, 1H, J = 11.5 Hz), 5.65 (d, 1H, J = 11.4 Hz), 5.59 (m, 1H),
5.40 (m, 1H), 5.35 (d, 1H, J = 10.0 Hz), 5.27 (s, 1H), 4.83 (q, 1H, J= 8.3
Hz), 4.80 (m, 1H), 4.46 (m, 1H), 4.40 (d, 1H, J = 9.6 Hz), 3.85 (m, 1H),

15 3.57 (s, 3H), 3.27 (s, 1H), 2.61 (m, 1H), 2.42 (m, 2H), 2.15-1.99 (m, 4H),
1.83 (s, 3H), 1.63 (d, 3H, J = 6.7 Hz), 1.08 (d, 3H, J = 6.6 Hz), 1.04 (s,
9H).
EXAMPLE 19

20 Scheme 19 provides the synthesis of several compounds of this

invention



(72,11 E)-92c, Y=H (7Z,11 E)-92d, Y=Cl HO NN/ \ HO Schene 19
Synthesis of internmediate 90a OTBDPS H O NN/ HO 5 WO 2009/ 080761

PCT/ EP20080268080761140 A sol uti on of (E)-pent-2-en-4-yneCct/EReeod/o6H29 ny,
0.54 mml ), amne 62 (232 ng, 0.47 mmol) in anhydrous DCM (5 nlL) was
cooled to OC under argon and 9

N- ( 3- Di et hyl am nopropyl ) -N -et hyl car bc}cﬁ I mde hydrochloride, EDC (100 ny,
0.52 mmol) was added. The reaction 5 mixture was stirred at OC for 10 mn

and then at 23C for 90dg n, was quenched with a satur atMe®d ous sol ution
of NHACl and extracted mﬁtﬁ&dichlor nmet hane. The ganbi ned orgdnic | ayers
were dried (ayhy 2SA)==filteaged and conceftrat ed ) a

i oanf soli | ch wagEps®d:wi t hout

(223 ny, 83 Wi | outbgss
further 1d42b'uri i cation. 9-ZB7 (m 4H),
7.44-7.36 (m 61, 7.11 (4, fH'32 Yo. P H)[, -6.60 (Mo 28, 6.42 (d,
1H J= 8.1 Hz)p2 FBTBOP$.=H 1H J = 15.6 Hz), 5954-5.45 (nf 1 ,%§%§§-5.27 (m
1H), 4.89-4. 29aPn{BSY=EH)  4.30 (d, 1H 90a R-TBDRS)Y=H3. 89-3°49 &Ny 1H), 3.25
(bs, 1H), 2.25-2.02 (m 4H), 1.45 (d, 3MPBIBS %=Gly) 1.05 (s, 9H), 0.97
(s, 9H). M5 (ES) [m z]= 593.3 [MtNa] +. 13C NMR (CDC13, 125 MHz) 8: 167.7,
164. 1, 135.8Me®34.4, 134.1, 129.7,

O~ 0O
OR
K(HA/ TBAF
"N THF
0] Y

(7E,11E)-91a, R=TBDPS, Y=H

(7E.11E)-91b, R=TBS, Y=CI

(7Z,11E)-91¢, R=TBDPS, Y=H

(7Z.11E)-81d, R=TBS, Y=Cl

Meoj/‘f/j\/\
0707 YT
(7E,11E)-92a, Y=H l I OH
(7E,11E)-92b, Y=CI
(72,11E)-92¢, Y=H X
(7Z,11E)-92d, Y=CI H
0P N~ N
H o
Scheme 19
Svnthesis of intermediate 90a
I I OTBDPS
N
H
0P \RZ AN
H 6



129.7, 127.6, 127.6, 126.4, 125.8, 121.4, 121.1, 109.2, 84.6, 80.5, 20
72.3, 60.7, 35.3, 33.8, 32.4, 29.7, 27.0, 26.5, 19.3, 12.9. Synthesis of
i nt er medisioeo®diso®@BS H ON NHO C 25 To a sol uti onPofi/Exniosecsdda ( 96. 04
ng, 0.24 mmol) and (E)-pent-2-en-4- ynoic acid (27.4 ng, 0.28 muol) in dry
di chl oronet hane /DVF (10:1, 3.3 nL), é%ﬂgr argon at nosphere and at 0 C
DI PEA (0.049 nL, 0.28 WD 2009/080761 P P2008/ 068049 141 mol ), HOAt
(38.11 ny, 0.28 nmol), and HATU (106. 4 ny, wer e added to the
sol uti on ardsSafutéen 3y (Fmernthe- %demuChawds(SZr @mg)v 4 mveolle paninh 63 xt ure

was stirre [ QO tur satu ueous
sol ution ogQM @p%ﬁ%g n]tn Sgk&g{%ﬁm ‘gMeQ)anaﬂt e%ié O?heda}t/ Qa{ge%rlr@ hane.
The conbi nedgengani c aﬁ&!ases VRE(S- Dﬁﬂn@dh%l\é@ﬁuﬁjﬁwgﬁpbﬁ' -aRAsbddilhRied and
concentr at ed The residue MSQ;S)UH fied by flash chromat ography

(hexane/ Et m&rgghmrld@ hq) (1 gmge arﬁ%emm@l)(W@sgadglednTb@yre@ic@yonas a

white fgam 1H NI\/R d, A1Hs5o

o vase oo bt TGt oARYONH alin fpd i iar gsog 5 U0 fibhvas, 4 o
(m 1H, u‘b&lcﬂﬁd Sl,!\hith Ja -saQu@atéﬂ) a 3167)?1'338531&6& df"'P\IzH4@l2§nﬁdext1rbtbteH = 9.3
Hz), 2.18- nL .01 (s, ﬂ) 1.02 (s, 9H), 0.87 (s, 9H), 0.06 (s,
3H), 0.04 Wléh 3|(a|y loremeib am% Otbmzlgomﬁsnm)or&am@s layersgsware 13ier

131.7, 133. 5 09. 1, 6 35, 4
33.8, 26.8, (@pIFo % i.l\%}Q%JCi”g’. ??fte-rﬁ& édezP Baickii € affo rgo%’% 31t
83 % yield) as a colourless foam solid, Wh1ch was used without further

10 purification.

IH NMR (CDCls, 300 MHz) &: 7.69-7.67 (m, 4H), 7.44-7.36 (m, 6H), 7.11

(d, 1H, J = 10.8 Hz), 6.72-6.60 (m, 2H), 6.42 (d, 1H J = 8.1 Hz), 6.41 (d,

1H J = 15.6 Hz), 5.54-5.45 (m, 1H), 5.36-5.27 (m, 1H), 4.89-4.81 (m,
15 1H), 4.30 (d, 1H, J= 9.3 Hz), 3.89-3.79 (m, 1H), 3.25 (bs, 1H), 2.25-2.02

(m, 4H), 1.45 (d, 3H, J= 6.3 Hz), 1.05 (s, 9H), 0.97 (s, 9H).

MS (ES) [m/z]= 593.3 [M+Na]".

13C NMR (CDCls, 125 MHz) 6: 167.7, 164.1, 135.8, 134.4, 134.1, 129.7,

129.7, 127.6, 127.6, 126.4, 125.8, 121.4, 121.1, 109.2, 84.6, 80.5,
20 72.3,60.7,35.3, 33.8, 32.4, 29.7, 27.0, 26.5, 19.3, 12.9.

Synthesis of intermediate 90b

| oTES

AN
H
0Py Ned &
H o Cl

To a solution of amine 20a (96.04 mg, 0.24 mmol) and (E)-pent-2-en-4-
ynoic acid (27.4 mg, 0.28 mmol) in dry dichloromethane /DMF (10:1,
3.3 mL), under argon atmosphere and at O °C, DIPEA (0.049 mL, 0.28

25



20 OTBDPS MO ONH Oo0,,-, OTo a solution of 45 (56.2 ng, 0.182 mmol)
in DOPA (1.6 m) at 23C, Pd(Ph3P)4 (15.7 ng, 0.014 mmol) and Cul (5.2 ng,
0. 028 mowd 20mv807625 added. Then, 90a (114.6 ny, 0.200 mooO/EP2008/068049 M of

Dl PA was added and the reaction was stirred at 23 C for 90 mn. The crude

m xture was quenched with H20 and extr %_ ted with Et OAc. The organi c phase
was dried (anhydrous Na2SO»4) and evapcil ed under reduced pressure. The WO
2009/ 080761 PCT/ EP2008/ 068049 142 residue was purified by flash

chr omat ogr apmp 1}, @@&é/ﬁ&(éhé@gwﬂ%nn@olm apg HATSE ﬂl%ﬂerr%aO @@snwl) 70%

| d 1 0 8, 6
ey 35 (ritepided® o e SN (AR drer Vo ithy Vit d S ol W™
2.1 Hz), 6r§ﬁldv@dl, THé réactiord niktube %&thlrlﬁscﬁat(rdorrﬂ-kémi)efaﬁn% de’)QhG 25
(d, 1H, J = 15.3 Hz), 6.15 6.32 (dd, 1 H, J = 15.9, 8.4 Hz), 5.74 (d, 1 H,

J = 15.9 HAuergheg wigh a spturated sagueaus sedytion 5)1 NyHsE'l( rﬁOWJH)i into

5.30-5. 27 1 4, 30 28-4. 21

IR 3%%%# didedd Wn rdienigtaithnet g SopitpH) osdafle * 2

(m 2H) s%s%e(’éﬂdr‘ié‘& ovfbr%nhﬁdro@é"Na]zS@;,Gﬁlt@ed bnkB codcendttatdd. 6. 9
0.96 (s, 9H). 13C NWR (CDC13, 125 MHz) 8:167.7, 164.3,

161 3 145 mzmdze was purifia@hyl flash clgomawggaphydhexane 7E6QAL2204,
723, 60. 7. 85]5015?@@“%3%%@% 90, 1. pg, o yicdf sy o Witk (e 6 19 5
15.5, 12.9. Synthesis of conpound 91b OIBS MO / O N
10 'H NMR (CDCls, 300 MHz) 6: 7.91 (d, 1H, J = 10.2 Hz), 6.74-6.63 (m,
3H), 6.48 (d, 1H, J = 15.6 Hz), 5.58-5.53 (m, 1H), 4.89-4.81 (m, 1H),
4.48 (d, 1H, J = 9.3 Hz), 3.77-3.73 (m, 1H), 3.25 (d, 1H, J = 9.3 Hz),
2.18-2.09 (m, 4H), 2.01 (s, 3H), 1.02 (s, 9H), 0.87 (s, 9H), 0.06 (s, 3H),
0.04 (s, 3H).
15 13C NMR (CDCls, 75 MHz) 6: 168.3, 164.4, 134.7, 131.7, 133.9, 122.5,
121.3, 109.1, 84.8, 80.8, 71.6, 61.0, 36.5, 35.4, 33.8, 26.8, 26.0, 21.2,
18.3, -4.3, -4.4.

Synthesis of compound 91a

20
OTBDPS

N
AN
/

To a solution of 45 (56.2 mg, 0.182 mmol) in DIPA (1.6 ml) at 23°C,
Pd(PhsP)4 (15.7 mg, 0.014 mmol) and Cul (5.2 mg, 0.028 mmol) were
25 added. Then, 90a (114.6 mg, 0.200 mmol) in 0.4 ml of DIPA was added
and the reaction was stirred at 23 °C for 90 min. The crude mixture was
quenched with HoO and extracted with EtOAc. The organic phase was

dried (anhydrous Na>S0O4) and evaporated under reduced pressure. The



H OOOC 20 To a solution of 45 (30.2 ng, 0.098 nmol) in D PA (0.5 m)
at 23C, Pd(Ph3P)4 (8 ng, 0.007 mmol) and Cul (3 ng, 0.014 mmol) were
added. TWor009Bh76447.6 ng, 0.098 nmol) in 0.5 nl of DI PATERI0SMc®d9 and t he
reaction was stirred at 23 C for 90 mn. The crude m xture was 25 quenched
with H20 and extracted wth Et OQAc. The ogani c phase was dried (anhydrous
Na2SO4) and evapor ated under reduced pre ure. The residue was purified by
flash chromat ography (Et OAc/hexanes 1:4 to 1:1) to afford pure 91b (41.2
ng, 64 % yirepiglucasvap porrdind &us flosh. clpmetezredrs (E oY Aroxoueeoeats® 143

s ?!\/Rz.(4 ]"3’%), t%%%f%ﬁfﬁ (G4t i%g)/ §%eléga%é‘kg%lﬂu§{f%% dfo H%;-l 5 25 (d,

1H, J = 15.3 Hz), 615(dd 1HJ:159 81HZ) 574(d 1HJ:159
Hz), 5.63 dd 1H, J= . 5. 62- 1H), 4.89-4.81 (m 1H), 5
438 (o, 1 H N)MR (@mluemsommba) 30807 6B Y375 %) -753brkm,16H) 73365 (s,

2 80 Rty s Bl R Yy 3003 b Ty W20 53,

0 05 (s, 3H0.218C3 WA, B3, 115, Miz)o 8: Héﬁ% 25 %f»4116 J61153 Hé;S 615145 4,
132.1, 10 131.2, 1239, 1224, 111.5, 108.9, 2, 95.4, 86.9,°81.0

71.7. 61.06.384dd, 1k, F= B59% 8. %EHZL 5364 &d, 2H, gf 6.8, H2)6526226d11P13113
18.3, 15.7_ 5 430 fif- s%w‘%hfé' HE HBBUESAELC 1R §4 3 BRS¢yl

4.30 (d, 1H, J = 9.3 Hz), 4.28-4.21 (m, 1H), 3.86-3.82 (m, 1H), 3.65 (s,
10 3H), 2.68-2.62 (m, 1H), 2.43-2.36 (m, 2H), 2.22-2.04 (m, 4H), 1.43 (d,
3H, J= 6.6 Hz), 1.18 (d, 3H, J= 6.9 Hz), 1.04 (s, 9H), 0.96 (s, 9H).

13C NMR (CDCls, 125 MHz) 6:167.7, 164.3, 161.3, 145.5, 145.2, 135.2,

134.1, 131.8, 129.8, 129.7, 127.6, 127.6, 126.4, 125.8, 122.2, 121.4,
15 111.3, 109.1, 108.0, 95.1, 86.7, 80.8, 72.3, 60.7, 55.4, 41.5, 35.2, 33.8,

32.4,29.7,27.0, 26.5, 25.9, 19.3, 15.5, 12.9.

Synthesis of compound 91b

OTBS

MeO Z 0 H
M N Z N
0707 YT 0 cl

To a solution of 45 (30.2 mg, 0.098 mmol) in DIPA (0.5 ml) at 23°C,
Pd(PhsP)4 (8 mg, 0.007 mmol) and Cul (3 mg, 0.014 mmol) were added.
Then, 90b (47.6 mg, 0.098 mmol) in 0.5 ml of DIPA was added and the

20

reaction was stirred at 23 °C for 90 min. The crude mixture was

25 quenched with HoO and extracted with EtOAc. The organic phase was
dried (anhydrous Na>S0O4) and evaporated under reduced pressure. The
residue was purified by flash chromatography (EtOAc/hexanes 1:4 to
1:1) to afford pure 91b (41.2 mg, 64 % yield) as a colourless oil.



ON,,::/ 1 TNY HO 15 To a solution of 27 (58 ng, 0.188 mmol) in D PA
(1.6 m) at 23C, Pd(Ph3P)4 (16.3 ng, 0.014 nmol) and Cul (5.3 ng, 0.028
mrol ) werwo 2a@ddsoz61 Then, 90a (118.2 ng, 0.207 mmol) in OCH/EPR008/06EUPA wWas
added and the reaction was stirred at 23C for 90 mn. The crude m xture
was 20 quenched with H20 and extracted @%%h Et OAc. The organi ¢ phase was
dried (anhydrous Na2SO4) and evapor at ec} der reduced pressure The

residue was purified by flash chromatograph Et OAc/ hexanes 1:4 to 6:1) to
aiford pur dFONMRYS TS, B800IyTaI0a)7 49 (8- dbl.olirl Q& B 668 (ckd, Nk ¢CDCL3,

?ﬁg;) Mgzga58(1d5d 6%41}?5 %"%23”%@@)975?5‘%46(259@ AP}’? J2 49 Shopen it

PCT/ EP2008/1(}689449151444{@06515%& HZH,, J6= 38.9d8.11Hz) J5. 24 @d Hz 1, £~395(91 1H,
J= 15.3 Hz), 5.88 J 1H, J = 10.5, 2.1 Hz),

5 69 5.61 (), 2H)3 %@ %BLS’ﬂﬁ 6m3 QHZ) 5. 6%555§®H7( rHh 198944 §6- lmgo H)m

(5 sty > s asatg s, 7 ey, 4365 25 my Ty D05 B E R Se, > °°

2.23-2.04 (3H), 4Hpo- 2.6413(m(d1H H2.4d=063 B (h&)zmi&dQ 1-’3|'ﬂmJZFH§ 9.02)s, 1. 05
(s, 9H), 0.98 (s . 13C CDC13, 300 8: 167. 164.5, 161.7,
145.5, 145.3F), 113,681( 3H4 . B= @362 ), 13020(s, BF), 93 B8Y2(®, 99HL2(?Q§7 (3,28H),
126.1, 1222 ]( 3% 110.7, 109.4, 108.4, 93.2, 91.8, 81.0, 72.6, 61.0,
55.6. 39.6°98. & 350 0 10 32.7. 20.8, 27 2 26.8 235 19.5 158 13 2.

Synt hesi s oﬁcqwmmm@mc%, ¢5I\M®1z) 5: 168.1, 164.6, 161.5, 145.7, 145.4, 132.1,
10 131.2, 123.9, 122.4, 111.5, 108.9, 108.2, 95.4, 86.9, 81.0, 71.7, 61.0,
55.7, 41.7, 36.5, 35.4, 33.8, 29.9, 26.8, 26.2, 26.1, 21.3, 18.3, 15.7, -

4.3, -4.4.

Svynthesis of compound 91c

OTBDPS

15
To a solution of 27 (58 mg, 0.188 mmol) in DIPA (1.6 mL) at 23°C,
Pd(PhsP)4 (16.3 mg, 0.014 mmol) and Cul (5.3 mg, 0.028 mmol) were
added. Then, 90a (118.2 mg, 0.207 mmol) in 0.4 ml of DIPA was added
and the reaction was stirred at 23°C for 90 min. The crude mixture was

20 quenched with HoO and extracted with EtOAc. The organic phase was
dried (anhydrous Na>S0O4) and evaporated under reduced pressure. The
residue was purified by flash chromatography (EtOAc/hexanes 1:4 to
6:1) to afford pure 91c¢ (92 mg, 65 % yield) as a colourless oil.

25 1H NMR (CDCls, 300 MHz) 8: 7.68-7.66 (m, 4H), 7.46-7.35(m, 6H), 7.15
(d, 1H, J = 10.5 Hz), 6.85 (dd, 1H, J = 15.3, 2.1 Hz), 6.64 (dd, 1H, J =



00 OBS HONNHOOC 15 To a solution of 27 (26.2 ng, 0.085 mmol) in
DIPEA (4 mM) at -20 C, Pd(Ph3P)2Cl12 (6 ng, 0.0085 mml) and Cul (5ng,

0. 025 mMowd 20mvms076added. Then, 90b (45 ng, 0.094 nmol) wa3/ERdassdesnd t he
reaction was stirred at 23 C for 90 rrin The crude m xture was quenched
with H20 and extracted wi th Et OAc. rganr c phase was dried (anhydrous
20 Na2SO4) and evapor ated under reduce pressure Purification by col um
chr omat ogr aph éEt OQAc/ hexanes 1:10 to 2:1) to afforded 91d 44.5 g, 79%
yield) as alQ:él ud s 6639 (d,ll-HNMT@(ﬁCI:i%\; 6390 (2¥H.8/ =7138 Ka), 3.88 (1= 11.1

)y O gty S s Y Sty P 300, 2 1tk ?t@?%é?)(an,_l%é (d, 1
Hz), 5. 70 (383- 5_4H , '1'1—11)0583523 40Hm, 151 62 8585478() 86 (da1HI J=

8.1 Hz), 4. 4lér , "3 Hz), WD 200 /080761 P /EP2 08/ 068049 145
4.28-4.18 (nP-AHZ), 3%4319@( HLH. 87336&2((§1, 3@516%331@)6C"(ﬂrfl 3496

2.56-2
1.17 (d%63|<1(rH’J1]ﬁ9 egéér%&i ﬁ({kjﬁ‘ﬂ)% %ésé‘?“ W Q5@ (g ‘{éh) iﬂj}é" 05
(s, 3H. 3dSBHL r3135I6S6(}f1z)cqrrpgtuade,QIZ(y96 9I\HQ @ o5 s, GHP @9‘8)&@ ogg). ut i on of
9la (78.2 0. 104 mmol ) in anhydrous THE (2 nl) 10 under at 0 C,
TBAF 1M i nng@@]w CRCls,0300M ﬁ) 1®s9, 164.5, 161.7, 145.5, 145.4, 136.1,
134.3, 132.4, 130.0, 129.9, 127.9, 127.8, 126.7, 126.1, 122.2, 121.6,
110.7, 109.4, 108.4, 93.2, 91.8, 81.0, 72.6, 61.0, 55.6, 39.6, 35.4, 34.0,
10 32.7,29.8, 27.2, 26.8, 23.5, 19.5, 15.8, 13.2.

Svnthesis of compound 91d

OTBS
N
H = AN
) Cl

15 To a solution of 27 (26.2 mg, 0.085 mmol) in DIPEA (4 ml) at -20 °C,
Pd(PhsP)2Cl2 (6 mg, 0.0085 mmol) and Cul (5mg, 0.025 mmol) were
added. Then, 90b (45 mg, 0.094 mmol) was added and the reaction was

stirred at 23 °C for 90 min. The crude mixture was quenched with H.O
and extracted with EtOAc. The organic phase was dried (anhydrous
20 NaoSO4) and evaporated under reduced pressure. Purification by
column chromatography (EtOAc/hexanes 1:10 to 2:1) to afforded 91d
(44.5 mg, 79% yield) as a colourless oil.
IH NMR (CDCls, 300 MHz) 8: 7.75 (d, 1H, J = 11.1 Hz), 6.81 (dd, 1H, J =
15.6, 2.4 Hz), 6.68 (t, 1H, J= 9.3 Hz), 6.37 (d, 1H, J= 9.3 Hz), 6.34 (d,
25 1H, J=11.7 Hz), 5.87 (t, 1H, J = 10.8 Hz), 5.70 (dd, 1H, J = 10.8, 2.4
Hz), 5.62-5.57 (m, 2H), 4.85 (q, 1H, J= 8.1 Hz), 4.41 (d, 1H, J= 9.3 Hz),



added. The reaction was stirred at roomtenperature for 3 hours and then
quenched with a saturated aqueous solution of NHAClL and extracted with

Et OAc. Thwocoesisomd or gani ¢ phases were dried over anhpdrareooRazod],
filtered and concentrated. The residue was purified 15 by flash

chr omat ogr aphy (hexane/EtOAc 4:1 to 1:2), to give alcohol 92a (17.9 ng, 34
%yield) as a pale yeIIowoiI 1H NI\/R( 13 500 I\/Hz) 8 8 89 (d 1H J=
10.0 Hz), 6.80 (dd, 1H, J= % 0 Hz),
6.50 (d, 1|4 28-4.16 fmyphH), %8283(7@ (mHl b :1{945(%{2§3H),631]é@-(3d@6 (IIH 1111:}, 15. 5,

8.0 Hz), 2 ) s 3.(4dd, 1H
V2 65 2%ops e, e g A00 ik Jgh) BB Sy M B S S

9.0 Hz), 4.12874d23H W = 6t Hz}, 793335539Hm0®?)(s 33}6)5(1@7 @HBH)Z@@SZSGZ (m
1H), 2.47-2.37 (m 2H), 2.34-2.15 (m 4H), 1.64 (d, 3H, J= 7.0 Hz),

(d, 3H J=315 Hz), 1.01 (s, 9H). 25 Synthesis of compound 92b WO

2009/ 08Q76 P /eEPZO 8/ 068049 %46 OH MO/ ONH OOOC To a solution
of 91b 5éL%—@—%ﬁ%—rrﬁzl%\—’l)r‘—q—%—axnhydrous THE (1 nmL) wunder N2 and at 0 C
TBAF 1M |n THE (0.12 niL, 0.122 mmol) was 5 added. The reaction was stirred
at roomtenperature for 18 hours and then quenched with a saturated aqueous
solution of NHACL and extracted with EtQAc. ldd or gani ¢ phases
were dried over anhydrous Na2SO4, filtered ated. The residue
was purified by fladte t ography (hexanefEt :1fto 1:2) to give

al cohol 92b 10 (14.7 ny, .

500 MHz) 8: 8.85 (d, 14

To a solution of 91a (78.2 mg, 0.104 mmol) in anhydrous THF (2 mL)
10 under N2 and at 0 °C, TBAF 1M in THF (0.2 mL, 0.208 mmol) was
added. The reaction was stirred at room temperature for 3 hours and
then quenched with a saturated aqueous solution of NH4Cl and
extracted with EtOAc. The combined organic phases were dried over
anhydrous NaxSQg4, filtered and concentrated. The residue was purified
15 by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give alcohol 92a
(17.9 mg, 34 % yield) as a pale yellow oil.
IH NMR (CDCls, 500 MHz) 6: 8.89 (d, 1H, J= 10.0 Hz), 6.80 (dd, 1H, J=
15.0, 2.0 Hz), 6.75 (dd, 1H, J = 10.0, 9.0 Hz), 6.50 (d, 1H, J = 9.5 Hz),
6.28 (d, 1H, J= 15.5 Hz), 6.14 (dd, 1H, J= 15.5, 8.0 Hz), 5.74 (dd, 1H, J
20 = 16.0, 2.5 Hz), 5.68-65 (m, 1H), 5.63 (dd, 1H, J = 6.5, 2.5 Hz), 5.42-
5.39 (m, 1H), 4.92-4.90 (m, 1H), 4.37 (d, 1H, J = 9.0 Hz), 4.28-4.23 (m,
1H), 3.79-3.73 (m, 1H), 3.65 (s, 3H), 2.67-2.62 (m, 1H), 2.47-2.37 (m,
2H), 2.34-2.15 (m, 4H), 1.64 (d, 3H, J= 7.0 Hz), 1.18 (d, 3H, J= 6.5 Hz),
1.01 (s, 9H).
25 Synthesis of compound 92b




2H), 6.61 (d, 1H, J= 9.3 Hz), 6.27 (d, 1H J= 15.6 Hz), 6.15 (dd, 1H, J=
15.9, 8.4 Hz), 5.75 (d, 1H, J = 15.9 Hz), 5.63-5.60 (m 2H), 4.92-4.84 (m
1H), 4. 41wW0ap0olsp76d= 9.3 Hz), 4.29-4.23 (m 1H), 3.79- 3PCo/EPr08064049 15 3. 65
(s, 3H, 3.10 (bs, 1H), 2.69-2.61 (m 1H), 2.46-2.37 (m 2H), 2.20- 2.14
(m 4H), 2.04 (s, 3H), 1.18 (d, 3H J :4%9 Hz), 1.02 (s, 9H). Synthesis
of conpound 92c M0 OO OH HONN/ 20 HO To a solution of 91c (71.5
ng, 0.095 mmol) in anhydrous THE (2 nL) wunder N2 and at 0 C, TBAF 1Min
THE (0.19 L, 0.19 mmol) was WO 2009/ 080761 P 68049 147 added.
The reaction was stirred at roomtenperatyye and then quenched
wWth a saturated aquds ST ution of NHACL and cted with Et OAc. The
conmbi ned organi c phases : A iltered and
concentrated. The resi ¢t | agh chromat ggr aphy

(hexane/Et QAc 4:1 to 1:2) to gl ve al cohol 92c (18.1 ng, 37%yield) as a
pale yellow oil. 1H NWMR (CDC13, 300 MHz) 8. 8.94 (d, 1H, J = 9.6 Hz), 6.83
(dd, 1H, J = 15.3, 2.1 Hz), 6.75 (t, 1HJ = 9.6 Hz), 6.57 (d, 1H J = 9.6
Hz), 6.32 (% 2 ddfutibn 859311534 n{g @%611%1mbf) 19 o mu% 1“141?55179an
1H),56756210m2 4-5.367(m 4.95-4.8 38 (d

1H, J= 9. 3udrjer N4. 28d4a® (@, TBHF BM??HSFHB‘ (Onl211ﬁL, G 16252 (rnmc3)—|)was

S %, Blde e Gosetion gt et oon Combatarasr 18 Hours ana (¢

then quenched with a saturated aqueous solution of NH4Cl and

»

extracted with EtOAc. The combined organic phases were dried over
anhydrous NaxSQg4, filtered and concentrated. The residue was purified
by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give alcohol 92b
10 (14.7 mg, 65 % yield) as a pale yellow oil.
IH NMR (CDCls, 500 MHz) &: 8.85 (d, 1H, J = 10.2 Hz), 6.84-6.73 (m,
2H), 6.61 (d, 1H, J= 9.3 Hz), 6.27 (d, 1H, J= 15.6 Hz), 6.15 (dd, 1H, J=
15.9, 8.4 Hz), 5.75 (d, 1H, J = 15.9 Hz), 5.63-5.60 (m, 2H), 4.92-4.84
(m, 1H), 4.41 (d, 1H, J = 9.3 Hz), 4.29-4.23 (m, 1H), 3.79-3.76 (m, 1H),
15 3.65 (s, 3H), 3.10 (bs, 1H), 2.69-2.61 (m, 1H), 2.46-2.37 (m, 2H), 2.20-
2.14 (m, 4H), 2.04 (s, 3H), 1.18 (d, 3H, J= 6.9 Hz), 1.02 (s, 9H).

Svynthesis of compound 92c¢

20

To a solution of 91¢ (71.5 mg, 0.095 mmol) in anhydrous THF (2 mL)
under N> and at O °C, TBAF 1M in THF (0.19 mL, 0.19 mmol) was



15 MO/ O)". OH HONNHOOC To a solution of 91d (40 ng, 0.06 mmmol)
in anhydrous THE (0.6 nL) wunder N2 and at roomtenperature, TBAF 1 Min
THE (0. 12woi2p09m80®1 20 mmol ) was added. The reacti on wa®CItHPRO0SH6EHI r oOM
tenperature for 18 hours and then quenched with a saturated aqueous
solution of NHACL and extracted with Elt4 c. The conbi ned organi c phases
were dried over anhydrous Na2SO4, filter'ed and concentrated. The residue
was purified by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give 25

al cohol 92&ddzd. nthe geagtignevasy sfirrgdcat soemesempieratyp fyod/ ogors and

6 8 (dd, 1R Weriditg SMEE SitnydflalienS, sBugfloh s RpES A, L)

J = 9.3 Hz)extfacidd (@ith BH1OAk.=THe3cditbinéd & ghhic Yrhasks wieSdHel, ober’ 1
(dd, 1H, J = 10.8, 2.4 Hz), 5.64-5.59 (m 2H), 4.84 (q, 1H J= 7.8 Hz),
4.40 (d, 1m@nhydrous NgySOs, gltgged apgl cemcapfratgl.7Phemesidye vasspurHiedsH)

3.13-3. 2H), ,2.58-, 2. 47 1 -2,33 1 . 2.31-2. m
a5 6o ) 08 criropgitogydfng Thethhe (B1 0K % 300 Tloy'fd wive SkoBpE o™ |
Scheme 20 prgvi , 372 xRt hesh H0¢ yehiews 6ifll owi ng conpound of the
i nvention. MeO / O/ O0O0O0\
IH NMR (CDCl3, 300 MHz) 6: 8.94 (d, 1H, J= 9.6 Hz), 6.83 (dd, 1H, J =
15.3, 2.1 Hz), 6.75 (t, 1H J = 9.6 Hz), 6.57 (d, 1H, J = 9.6 Hz), 6.32 (d,
1H, J= 15.3 Hz), 5.88 (d, 1H, J= 10.2 Hz), 5.74-5.70 (m, 1H), 5.67-5.62
10 m, 2H), 5.44-5.36 (m, 1H), 4.95-4.86 (m, 1H), 4.38 (d, 1H, J = 9.3 Hz),
4.28-4.23 (m, 1H), 3.77-3.73 (m, 1H), 3.65 (s, 3H), 3.14-3.06 (m, 1H),
2.59-2.11 (m, 6H), 1.63 (d, 3H, J = 6.9 Hz), 1.19 (d, 3H, J = 6.6 Hz),
1.02 (s, 9H).
Synthesis of compound 92d

15

OH

To a solution of 91d (40 mg, 0.06 mmol) in anhydrous THF (0.6 mL)

under N2 and at room temperature, TBAF 1M in THF (0.12 mL, 0.12
20 mmol) was added. The reaction was stirred at room temperature for 18

hours and then quenched with a saturated aqueous solution of NH4Cl

and extracted with EtOAc. The combined organic phases were dried

over anhydrous NaxSOg, filtered and concentrated. The residue was

purified by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give
25 alcohol 92d (20 mg, 61 % yield) as a colourless oil.



[l OH TCAhDCM Il OCONH2 i AI120 NO NN OHOC HOOG 92d 93 15
Schene 20 20 Synthesis of conmpound 93 WO 2009/ 080761 PCT/ EP2008/ 068049
149 MeOWOQI®/W@BCENH2 H O NNHO C To a solution of 92u/EPB0S/068949 0. 012
mmol ) in anhydrous DCM (0.2 nL) at 23 C, trichloroacetyl isocyanate (TCAIl)
(2.7 1, 0.014 mmol) was 5 added. The re tion was stirred at room
tenperature for 30 mn and then neutral um ni um oxi de was added (120 ng).
The m xture was stirred for 30 min and then was soaked into a pad of

al uni ni um dki BMR (@r]iécbr SR MEAD WAL L ol WsT 9 Ak - 82 g 1H J=

di chl or omethape., The fil eviapqr at.e d
pressure toh‘j?é give %g_ig S%e ﬁ céé\?%%é\r%aég (dpﬂ(ri_lﬁ’f T]edgt)@q_?& ‘;ﬂé’?&
chromat ogr aghy J £ @, th@r,mwanelHl\/HGﬂxps Hiz},05 4Q: {ad, aﬁHorﬁhanocsmpoqund 93
(3 ng, 42%yield) as a white solid. 1H NVR (CDC13, 300 M—Iz) 8: 83(d

1H, J = 10 Hyz)Hp)64-0.89-(61,8AH .- 841@1,21+H)I J& &8 Ha), 449 (& HoJo A3 Ha, 32
(d hz? %é54é§ﬁfr}1 3&?% g&s( 5 B E‘H), 3764 {5 03H5) 3. 23-Fobdth, ), 2.5810- 5.
2.47 (m, 1H), 2.41-2.33 (m, 1H), 2.31-2.15 (m, 4H), 2.05 (s, 3H), 1.18
(d, 3H, J = 6.9 Hz), 1.02 (s, 9H).

EXAMPLE 20
10
Scheme 20 provides the synthesis of the following compound of the
invention.
MeO
O
OH TCAI, DCM OCONH,
Al,Os4 y
P ~ 0P N~ x
H
cl 0 Cl
92d 93
15
Scheme 20

20 Synthesis of compound 93




2H), 4.84-4.76 (m 1H), 4.48 (d, 1H, J = 9.3 Hz), 4.40-4.33 (m 1H),
4.28-4.21 (m 1H), 3.66 (s, 3H), 3.19-3.10 (m 1H), 2.58-2.42 (m 3H),

2. 35- 2. 30WOrepo9at7612. 14-2.06 (m 1H), 2.08 (s, 3H), 1.20CCEP288I068)19 6.6 20
Hz), 1.03 (s, 9H). 13C NWMR (CDC13, 125 MHz) 8: 167.9, 164.3, 161.4, 157.6,
145.1, 145.0 132.3, 132.0, 124.5, 122.?4, 121.9, 110.6, 108.3, 104.9, 92.9,
91.7, 80.8, 75.1, 61.2, 55.5, 39.3, 3§(1()9 32.9, 30.9, 26.7, 26.4, 21.0,
15.9. 25 M5 (ES) [mz]= 590.2 [MtH +. EXAMPLE 21 WO 2009/ 080761

PCT/ EP2008/ 068049 150 Sdb@ge-21 provides the synthesis of several
conpounds of the invention. BDPS OTBDPS Meo H HR2C I 1 OH2N N/ \ |\
J~ N/ \ OO= 0 EDC HCl HiKkNg~ 624 56 Pd(PPh3)4 Cul,'Pr2NH Meo OTBDPS
/| TBAF OON/ THE ONHO 95 MOOH OHON

OCONH,
N
H Z N
O Cl

To a solution of 92d (6.5 mg, 0.012 mmol) in anhydrous DCM (0.2 mL)
at 23 °C, trichloroacetyl isocyanate (TCAI) (1.7 ul, 0.014 mmol) was

5 added. The reaction was stirred at room temperature for 30 min and
then neutral aluminium oxide was added (120 mg). The mixture was
stirred for 30 min and then was soaked into a pad of aluminium oxide.
The product was washed out using a mixture of dichloromethane
/MeOH 50:1. The filtrate was evaporated under reduced pressure to

10 give the crude product which was purified by column chromatography
(dichloromethane /MeOH 100:1 to 40:1) affording compound 93 (3 mg,
42% yield) as a white solid.

IH NMR (CDCls, 300 MHz) 6: 8.83 (d, 1H, J = 10.5 Hz), 6.89-6.81 (m,

15 2H), 6.62 (d, 1H, J= 9.9 Hz), 6.32 (d, 1H, J = 15.3 Hz), 5.87 (t, 1H, J =
9.0 Hz), 5.73 (dd, 1H, J = 10.5, 2.4 Hz), 5.65-5.57 (m, 2H), 5.38 (bs,
2H), 4.84-4.76 (m, 1H), 4.48 (d, 1H, J = 9.3 Hz), 4.40-4.33 (m, 1H),
4.28-4.21 (m, 1H), 3.66 (s, 3H), 3.19-3.10 (m, 1H), 2.58-2.42 (m, 3H),
2.35-2.30 (m, 2H), 2.14-2.06 (m, 1H), 2.08 (s, 3H), 1.20 (d, 3H, J = 6.6

20 Hz), 1.03 (s, 9H).
13C NMR (CDCls, 125 MHz) 8: 167.9, 164.3, 161.4, 157.6, 145.1, 145.0
132.3, 132.0, 124.5, 122.3, 121.9, 110.6, 108.3, 104.9, 92.9, 91.7,
80.8, 75.1, 61.2, 55.5, 39.3, 35.0, 32.9, 30.9, 26.7, 26.4, 21.0, 15.9.

25 MS (ES) [m/z]= 590.2 [M+H]*.
EXAMPLE 21




HO 96 5 Schene 21 Synthesis of internmediate 94 10 OTBDPS 1 O HN/ HO
A solution of (Z2)-lodoacrylic acid (365 ng, 1.84 mmol) (prepared as

descri bedwDreolPaise1sehi , R Tanabe, K., Tanaka, S. J. O gPCCTEP200826£039 WO
2009/ 080761 PCT/ EP2008/ 068049 151 65, 1558-1561), amine 62 (700 ng, 1.42
mmol ) in anhydrous DCM (12 nlL) was coaljszf to OC under argon and

N- ( 3- Di net hyl am nopropyl )-N - ethyl car i m de hydrochl oride, EDC (340.8
ng, 1.78 nmmol) was added. The reaction m xture was stirred at 0C for 10
mn and then at 5 23C for 3 hours was quenched wi th a saturated aqueous

Fg;gﬁ |Sonwcen; eh T edaganlfﬁ%&r rous %éezs%&{e%h t 81 ggé‘g‘%g?conc r?t(iﬁ{&) SFI'I'ﬂ{egam :

resi due wagsvenfibhi ed by flash chronat ography (Et OAc/ hexane 1:10 to 1:1) to
afford 94 (675 ng, 71 %yield) as a colourless foamsolid. 10 1H NWR
(CDC13, 300 MHz) 8: 7.69-7.66 (m 4H), 7.44-7.36 (m 6H), 7.24 (d, 1H, J =
9.6 Hz), 7.06 (d, 1H, odggpd-3 Hz), 6.90 (d, 1HJ = 9.0 Hz), 6.68-6.61 (m

2H), 5.55-5.43 (m 1H), 5.35-5.26 (m 1H), 4.89-4. &BPR§ M 4.38 (d, 1H,
J= 9.3 Hz), 3 8-,_3\.2?’7\@1%0 3-2, 06, (R ~4H), 243 15 ( =
Hz), 1.05 (5~ SN OH). 13C |\ (%rlﬁ, 25 (WHz) 8

O

135.8, 134.f, 183.0, 129.7, EDC.HCI

62 94

Pd(PPhs)4
Cul, 'ProNH

OTBDPS
N TBAF
THF

95

OH
MeO/ N
0% 0 \4 H
H oo

96

Scheme 21

Synthesis of intermediate 94

10
OTBDPS

NN H = X
O

A solution of (Z)-lodoacrylic acid (365 mg, 1.84 mmol) (prepared as
described in Takeuchi, R. Tanabe, K., Tanaka, S. J. Org. Chem. 2000,



129.6, 127.6, 127.5, 126.4, 125.8, 121.4, 109.1, 88.3, 72.3, 60.4, 35.1,
33.8, 32.5, 27.0, 26.7, 19.3, 12.9. M5 (ES) [mz]= 695.2 [M:tNa]+. 20

Synt hesi swof2o@aspwsund 95 MeO OTBDPS O O N O N H O 25 PoT&£P3@is0ssoan of 94
(304.4 ng, 0.45 nmmol) in DIPA (5.5 m) at 23C, Pd(Ph3P)4 (39.3 ng, 0.034
mmol ) and Cul (12.9 ng, 0.068 mmol) wer % added. Then, 56 (100 ngy, 0.45
nmol ) was added and the reaction was ]Tred at 23C for 45 mn. The crude

m xture was quenched with H20 and extracted with Et OAc. The organi C£hase
was dried @nhekIudold 200006876 P0PoR; Hr4808ymes dnrnhydragy BOM

chr onat ogr diHy s ERIFRRREE 1h8er A580h T RE I Sth 1A B E NS, o
yield) as i;:jk@@bb@ﬁﬁnﬂ@amyﬂ@btldlorﬁielHEfﬂD@ «@D@:SS H@Qmm)n&novj §2aq d,

1H, J= 9.3 , 7.68-7.65 (m 4H), 7.46-7.29 (m_7H), 6.62 (dd, 1H, J=
10.2, 9.3 eds The teaction mixtupe vagsfirrgl @ Q°&b for 1Q, mjn-ang tbengals Hz)

6 05 d- 1 2., 5.60 = 5

£, 20 or STndutl) wal Aetdied with, o saefdted’aquifly stigfigh J
4 24 4 23 (NaCllahii, eﬁr@&e& ‘&ﬁh( chhloi'@meﬂl@aﬁe Glihéi:»or@lbi)necﬁo cﬂ&yéf@ 1H)
2.54-2.34 (m 2H), 4 (m 4H), 1.92 (s 142%

Hz), 1.13 (eere3dried (ﬂné%irpﬂzl)s N@%@zﬂ( diltergd) angd. g@n esntrgﬁ)d Tils@rmmdqecmls
125 1) 0O R d AR e B RO S 40,
81.6, 72.6,affef}dW4 36775 mg872, %3dehl) a¥la ColaZrléss Loard, solid.
10
IH NMR (CDCls, 300 MHz) &: 7.69-7.66 (m, 4H), 7.44-7.36 (m, 6H), 7.24
(d, 1H, J = 9.6 Hz), 7.06 (d, 1H, J = 9.3 Hz), 6.90 (d, 1H J = 9.0 Hz),
6.68-6.61 (m, 2H), 5.55-5.43 (m, 1H), 5.35-5.26 (m, 1H), 4.89-4.81 (m,
1H), 4.38 (d, 1H, J = 9.3 Hz), 3.88-3.80 (m, 1H), 2.23-2.06 (m, 4H), 1.43
15 (d, 3H, J= 6.9 Hz), 1.05 (s, 9H), 1.01 (s, 9H).
13C NMR (CDCls, 125 MHz) 6: 167.4, 164.3, 135.8, 134.1, 133.0, 129.7,
129.6, 127.6, 127.5, 126.4, 125.8, 121.4, 109.1, 88.3, 72.3, 60.4, 35.1,
33.8, 32.5, 27.0, 26.7, 19.3, 12.9.
MS (ES) [m/z]= 695.2 [M+Na]*.
20
Synthesis of compound 95

OTBDPS

X
0~ "0 A 7
: o)

ZT

N
H

25 To a solution of 94 (304.4 mg, 0.45 mmol) in DIPA (5.5 ml) at 23°C,
Pd(PhsP)s4 (39.3 mg, 0.034 mmol) and Cul (12.9 mg, 0.068 mmol) were
added. Then, 56 (100 mg, 0.45 mmol) was added and the reaction was
stirred at 23°C for 45 min. The crude mixture was quenched with H>O

and extracted with EtOAc. The organic phase was dried (anhydrous



26.9, 26.5, 19.5, 17.3, 16.5, 13.1. Synthesis of conpound 96 20 MO OH O
ONON HOTo a solution of 95 (250 ng, 0.326 mmol) in THE (3.3 nL) under
N2 and awoQ@)y/0BBAF 1M in THE (0.65 nL, 0.65 mol) was &duag2008l0esonreact i on
25 was stirred at roomtenperature for 3 hours and then quenched with a
saturated aqueous sol ution of NH4CL anﬂ%r acted with Et CAc. The conbi ned
organi ¢ phases were dried over anhydro 2504, filtered and
concentrated. The residue was purified by flash chromat ography WO

2009/ 08076i\laa@'@ﬁpaeda/eaeagn@tedlsmqeﬁemd@pedonéesmret oTﬁe3)“e$ldugu veas

oy 5. o sty Bast YhEhira8 i PERIALAGkERE 1 3TN Ragond™
J= 9.3 Hz) pfield5 (8004hg, 87 %yifldias a @olduBed9 fddm solld., 6.07 (d, 1H J=

12.0 Hz), 574560(m 1H, 5.61 (dd, 1H J=6.3, 3.0 Hz), 5.44-5.37 (m
1H), 4.94-4.85 (m 4.41 (d, 1H, J = 9.3 Hz), 4.25-4.17 (m 1H), 3.76

(m 1H 5 ? (m 5 1, 93H§_ﬁ 3H),
162 (U ﬁwm%?% 305 ﬁlﬁ et %a]éw B0 o
EXAMPLE 22 75¢B8eme 92 | des2 (he, sIthesi3.2010. 86y o?r@ 1¢qapqwd$ﬂi2@e 15
i nvention. WO 2009/ 8076 PCT/ P2008/ 068049 154 OTBDPS Me
Hz), 6.08 (dd, 1H, J = 10.5, 9.3 Hz), 6.05 (d, 1H, J = 12. 3 Hz), 5.60 (dd,
1H, J = 6.3, 3.0 Hz), 5.52-5.43 (m, 1H), 5.33-5.25 (m, 1H), 4.85-4.77
(m, 1H), 4.44 (d, 1H, J = 9.3 Hz), 4.24-4.23 (m, 1H), 3.88-3.80 (m, 1H),
10 3.64 (s, 3H), 2.91-2.79 (m, 1H), 2.54-2.34 (m, 2H), 2.23-2.04 (m, 4H),
1.92 (s, 3H), 1.42 (d, 3H, J = 6.9 Hz), 1.13 (d, 3H, J = 6.6 Hz), 1.04 (s,

9H), 0.99 (s, 9H).

13C NMR (CDCls, 125 MHz) 6: 167.9, 164.6, 161.7, 145.5, 136.1, 134.3,

15 132.5, 129.9, 127.8, 126.7, 126.1, 121.7, 118.9, 116.4, 108.9, 108.4,
104.5, 98.8, 82.8, 81.6, 72.6, 60.9, 55.7, 38.0, 35.5, 34.0, 32.7, 27.2,
26.9, 26.5, 19.5, 17.3, 16.5, 13.1.

Svynthesis of compound 96

20

OH
H\h\/
H = NS
O

To a solution of 95 (250 mg, 0.326 mmol) in THF (3.3 mL) under N2 and
at 0°C, TBAF 1M in THF (0.65 mL, 0.65 mmol) was added. The reaction
25 was stirred at room temperature for 3 hours and then quenched with a
saturated aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phases were dried over anhydrous NasSOs, filtered

and concentrated. The residue was purified by flash chromatography



OrBDPS CO2ZHIO HOONN/ =1 HNY N/ \ EDCHCI HC OC Cul 97 DW
/" Pr2NH 40 Pd(Ph3P)4 0 OH 0 OTBDPS DI N OH HN H HN C CI TBAF / THE TCA
DCM 0 9wW020®/@Boele OV 0 0 O-NH2 O HHN/ C 100 OrOr/EPrmsScivene 22 5
Synthesis of internediate 97 OTBDPS O HH N O Cl To a solution of 40 (200
ng, 0.38 nmmol) and 4-pentynoic acid (4815739,

(hexane/EtOAc 4:1 to 1:3) to give alcohol 96 (150 mg, 87 % yield) as a

colourless oil.

IH NMR (CDCls, 300 MHz) &: 8.76 (d, 1H, J = 9.9 Hz), 7.83 (d, 1H, J =
5 9.0 Hz), 6.74 (t, 1H, J= 9.3 Hz), 6.17 (d, 1H, J= 12.0 Hz), 6.15-6.09 (m,

1H), 6.07 (d, 1H, J = 12.0 Hz), 5.74-5.60 (m, 1H), 5.61 (dd, 1H, J = 6.3,

3.0 Hz), 5.44-5.37 (m, 1H), 4.94-4.85 (m, 1H), 4.41 (d, 1H, J = 9.3 Hz),

4.25-4.17 (m, 1H), 3.76 (m, 1H), 3.65 (s, 3H), 2.92-2.80 (m, 1H), 2.55-

2.11 (m, 6H), 1.93 (s, 3H), 1.62 (d, 3H, J = 6.6 Hz), 1.14 (d, 3H, J = 6.6
10 Hz), 1.01 (s, 9H).

EXAMPLE 22

Scheme 22 provides the synthesis of several compounds of the
15 invention.



10 0.49 mol ) in anhydrous DCM (3.8 m) at 0 C, EDC (91 ng, 0.47 nmmol) was

added. The reaction was stirred at OOC for 30 mn and 2 hours at room

t enper at Wwe.20sm761t he crude m xture was hydrolized WO PO0PO@B/N6ED49

PCT/ EP2008/ 068049 155 with water and extracted with dichl oronethane (3 x 5

m.). After drying and evaporating the | vent under reduced pressure the

crude was purified by colum chronat og}j&phy (hexane/ EtOAc, 6:1) to afford

pure conpound 97 (105 ny, 47 %yield) as a col o¥11 §§

(CDC13, 300 MHz) 8: 7.688:m 4H), 7.43 (m 6H) fd

6.65 (t, 1H Jf 9.3 . 6, Oz*iHJa:.mz 52(t

Hz), 4.75 (q, |—|,1J 7. 6 Hz2)> 4. ,N

263240(% : 1. B6 3H) o5g 99I—l) 098(s
10 Synt eS|os of co pund 98 O OTBDPS OH HN / CI 0@ Vé To a

sol ution of iodo conpound 9 (52 ngy, 0.148 ol) in 15 @MF&BP¥bpyl am ne

(0.75 L) under ‘N2 at roomtenperature, Pd(Ph3P)4 (2.3 PafhsA 002 mmol ) and

Cul (1.0 ng, 0.005 mml) were added. Then, conpound 97 (90 ny, 0.148 mmol)

was added portionwi se and the reaction mxture was, stirred at room

I1H),

tenperature for 2 hours. The crude was quenchedow H2®Qrand extracted
with Et OAc. The orggnig~20 phapeswas dri ed (anh r olis_MNa24) and
evapor at ed under reglucéd o N
HN. _~ NN
HN._~ X Cl
Cl TBAF/THF TCAI/DCM
" 99
98
0~ ~NH,
0
HN._~# N
cl
100
Scheme 22

5 Svynthesis of intermediate 97

OTBDPS

¥z
i N
0] Cl

To a solution of 40 (200 mg, 0.38 mmol) and 4-pentynoic acid (48 mg,
10 0.49 mmol) in anhydrous DCM (3.8 ml) at O °C, EDC (91 mg, 0.47
mmol) was added. The reaction was stirred at 0°C for 30 min and 2

hours at room temperature. Then, the crude mixture was hydrolized



pressure. Purification by colum chromatography (hexane/EtOAc 3:1 to 1:2)
afford pure conpound 98 (105 ny, 86%yield) as a white solid. 1H NWR
(CDC13, WO02M9780B1 7.66 (m 4H), 7.41 (m 6H), 7.26 (dPCTHP2a08/068029.6 Hz),
6.64 (t, 1 H J=10.1 Hz), 6.42 (d, 1 HJ = 9 3 Hz), 6.06 (d, 25 1H, J =
12.0 Hz), 5.61 (m 1H), 5.48 (m 2H) 451[ 1H J = 11.8 Hz), WO

2009/ 080761 PCT/ EP2008/ 068049 156 4.7 d, 1 H J=28.3 Hz) 4 28 (d, 1 H,
J=9.2 H), 416 (m 1 3.81 (m 3.64 (s, F% (m_ 1H, 2.66
(m 2H), 2m1zhzv@,@r(andm)tracztedwtb @@héwomﬂ)harﬂe 3 x( méH)Aft@r gsymg 3H),

1.12 (d, 3 4

compound 08" GiRvirifibiythd Scent e r8udq, Blesitsr b TR 2% 00
mml) in a @Dy Tbiﬁlﬁﬁn&ﬁﬂo}nat?@bhﬁﬂh@ﬁdn@?Eltgié\lafl teempes afferd, pUBAF 1 M
in THE (0.18 nmi, 0.18 nmol ded. The reaction was stirred at room

tenperatur@Oﬂ@POWndﬁﬁﬁﬂboéﬁﬂg{ﬁ@ﬁ%qu@hhhéﬂaﬁpkﬂﬂée%h@drated agqueous

ver e dr red Tot o0 B LIS, b v SR B 21 EAR B e

was puri flﬁedotzszJ a@hSS?t‘tr ARt 9 QB hexan EI@AQ3911 %5382 Q Wye
al cohol 99 (35 %yield as a white so 1H NVR 00 N%E) 8:

8.92 (d, 1 J72 III@) 14 ) (a,61 4 J t,7-0H1z) 4=299d5 }H)Jﬁ%i e, 381 0=, 9.1
Hz), 6.06 (1‘141),5*.63-2.496? (m,FZI)-I), 3.2 A8 @) sH), 1.86 (s, 3H), 1.05 (s, 9H),
0.98 (s, 9H).
10

Svynthesis of compound 98

OTBDPS
0
HN. ~ X
Cl

OMe

To a solution of iodo compound 9 (52 mg, 0.148 mmol) in
15 diisopropylamine (0.75 mL) under N2 at room temperature, Pd(PhsP)4
(2.3 mg, 0.002 mmol) and Cul (1.0 mg, 0.005 mmol) were added. Then,
compound 97 (90 mg, 0.148 mmol) was added portionwise and the
reaction mixture was stirred at room temperature for 2 hours. The
crude was quenched with HoO and extracted with EtOAc. The organic
20 phase was dried (anhydrous Na>SO4) and evaporated under reduced
pressure. Purification by column chromatography (hexane/EtOAc 3:1 to
1:2) afford pure compound 98 (105 mg, 86% yield) as a white solid.
IH NMR (CDCls, 300 MHz) 6: 7.66 (m, 4H), 7.41 (m, 6H), 7.26 (d, 1H, J
= 10.6 Hz), 6.64 (t, 1H, J = 10.1 Hz), 6.42 (d, 1H J = 9.3 Hz), 6.06 (d,
25 1H, J= 12.0 Hz), 5.61 (m, 1H), 5.48 (m, 2H), 5.35 (d, 1H, J= 11.8 Hz),



20 5.47 (d, 1H J = 9.8 Hz), 5 34 (d, 1H, J = 11.9 Hz), 4.84 (g, 1H, J =
8.5 Hz), 4.32 (d, 1H, J = 9.1 Hz), 4.18 (m 1ro, 3.73 (m 1H), 3.64 (s,
3H), 3. 20800d/dbis1J= 4.0 Hz), 2.82 (m 1H), 2 66 (M 2PLCT/EP20I8AR%036 (M
4H), 2.24-2.14 (m 4H), 2.05 (s, 3H), 2.02 (s, 3H), 1.12 (d, 3H, J = 6.6
171.3, 168.4, 161.7,

Hz), 1.00 (s, 9H). 25 13C NVR(CDCL3, 7§%§+t :
145.1, 142.1, 135.5, 134.4, 131.7, 12398 123.4, 108.4, 108.2, 106. 1,
94.3, 81.8, 80.2, 71.4, WD 2009/ 080761 PCT/EP2008/ 068049 157 60.9, 36.7,
36.1, 35.34.34.(3, 135.4= 33 H2),2628 (helH, J1 92 Ha, 4.164m, 1HL53.81 (m,

Synt he5| S C u 0 I ution
of 99 (30 ;ig ) %g @fmq]’% i n%anhyﬂro sl%%?/l?{%’ ?Eb’m%) 7at2038 Sk f%ﬁrpera ure,
trichl or oacedy! (m,seEy,amae(s| BE),)1.86 (5, 3 20@ 1pd ) SH1Y was 6adged..0Fhs,
reaction was stirred at roomtenperature for 30 mn and then neutral

al um ni um SHd®.-A8dsalBbléd (375 ng). The nixture was stirred for 1 h and
then was. soaked into a pad of alum nium oxide. The product was washed out
using a m xture of dichloronethane /MOCH 50:1. The filtrate was evaporated
under reduBththeeRsoll €ompolmdP9e t he crude product which was purified by
col um chr omat ogr aphy (hexane/ Et QAc) affordi ng conpound 100 (26 ng, 82 %
yield) as a white

OH

10 To a solution of 98 (75 mg, 0.09 mmol) in anhydrous THF (1.5 mL)
under N2 and at room temperature, TBAF 1M in THF (0.18 mL, 0.18
mmol) was added. The reaction was stirred at room temperature for 4
hours and then quenched with a saturated aqueous solution of NH4Cl
and extracted with EtOAc. The combined organic phases were dried

15 over anhydrous NaxSO4, filtered and concentrated. The residue was
purified by flash chromatography (hexane/EtOAc 3:1 to 1:3) to give
alcohol 99 (35 mg, 67 % yield) as a white solid.

TH NMR (CDCls, 300 MHz) &: 8.92 (d, 1H, J = 10.1 Hz), 6.74 (t, 1H, J =
9.5 Hz), 6.67 (d, 1H, J=9.1 Hz), 6.06 (d, 1H, J= 12.0 Hz), 5.62 (m, 2H),

20 5.47 (d, 1H, J = 9.8 Hz), 5.34 (d, 1H, J= 11.9 Hz), 4.84 (q, 1H, J= 8.5
Hz), 4.32 (d, 1H, J = 9.1 Hz), 4.18 (m, 1H), 3.73 (m, 1H), 3.64 (s, 3H),
3.20 (d, 1H, J = 4.0 Hz), 2.82 (m, 1H), 2.66 (m, 2H), 2.49-2.36 (m, 4H),
2.24-2.14 (m, 4H), 2.05 (s, 3H), 2.02 (s, 3H), 1.12 (d, 3H, J = 6.6 Hz),
1.00 (s, 9H).

25 1I3C NMR(CDCls, 75 MHz) &6: 171.3, 168.4, 161.7, 145.1, 142.1, 135.5,
134.4, 131.7, 123.6, 123.4, 108.4, 108.2, 106.1, 94.3, 81.8, 80.2, 71.4,



solid. 1H NVR (CDC13, 300 MHz) 8: 8.87 (d, 1H, J = 10.7 Hz), 6.81 (t,

= 9.8 Hz)

2H), 20 ®oewuwsp762H), 5.45 (d, 1H, J= 10.1 Hz), 5.35 (@CTHEH200306819 9

H J=84H), 437 (m 1H, 433(d, 1H J=29.3H), 418

3.64 (s, 3H), 2.83 (m 1H),§§766 (m 2H), 2.50-2.27 (m 8H),
3

4.80 (q, 1
(m 1H),

2.05 (s, 3H), 2.03 (s, 3H), 1.12 (d,

1H, J

, 6.62 (d, 1H, J= 9.5 Hz), 6.06 (d, 1H, J= 12.0 Hz), 5.75 (bs,

Hz) ,

= 6.6 Hz), 0.99 (s, 9H). 25

EXAVPLE 23 WD 2009/ 080761 PCT/ EP2008/ 068049 158 Scheme 23 provides the
synthesi s &0-8eviral Xohpdmds 3Ot B8-0i APeht i26n>, 26SFBBRSD, Mkot/ 16-H
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"Schenme 23 10 Synthesis of conpound 101 To a sol ution of
i odo conpound 51 (70 ng, 0.217 mmol) in

Synthesis of compound 100

To a solution of 99 (30 mg, 0.05 mmol) in anhydrous DCM (3.15 mL) at
room temperature, trichloroacetyl isocyanate (TCAI) (6 ul, 0.06 mmol)
was added. The reaction was stirred at room temperature for 30 min
and then neutral aluminium oxide was added (375 mg). The mixture
was stirred for 1 h and then was soaked into a pad of aluminium oxide.
The product was washed out using a mixture of dichloromethane
/MeOH 50:1. The filtrate was evaporated under reduced pressure to
give the crude product which was purified by column chromatography
(hexane/EtOAc) affording compound 100 (26 mg, 82 % yield) as a white
solid.

IH NMR (CDCls, 300 MHz) 6: 8.87 (d, 1H, J = 10.7 Hz), 6.81 (t, 1H, J =
9.8 Hz), 6.62 (d, 1H, J= 9.5 Hz), 6.06 (d, 1H, J= 12.0 Hz), 5.75 (bs, 2H),
5.61 (m, 2H), 5.45 (d, 1H, J = 10.1 Hz), 5.35 (d, 1H, J= 11.9 Hz), 4.80
(9, 1H, J = 8.4 Hz), 4.37 (m, 1H), 4.33 (d, 1H, J = 9.3 Hz), 4.18 (m, 1H),
3.64 (s, 3H), 2.83 (m, 1H), 2.66 (m, 2H), 2.50-2.27 (m, 8H), 2.05 (s, 3H),
2.03 (s, 3H), 1.12 (d, 3H, J= 6.6 Hz), 0.99 (s, 9H).

EXAMPLE 23




diisopropylamne (1.1 nL) under N2 at room tenperature, Pd(Ph3P)4 (5 15
ng, 0.004 mmol) and Cul (1.7 ng, 0.008 nmol) were added. Then, conpound 97
(132 ny, Wo2rM/asnwlt) was added portionwi se and the rea®CrmP20080680€ was
stirred at roomtenperature for 2 hours. The crude was quenched with H2O
and extracted with Et OAc. The organic 1g.>téase was dried (anhydrous Na2SO4)
and evapor ated under reduced 20 pressure.” Purification by colum
chromat ogr aphy (hexane/EtOAc 3:1 to 1:2) afforded pure conpound 101 (80
ng, 50 %yi%hf)m%52§> viriovédesp| the sympthass (eboasversbocompowdsy. 66 thy 4H) ,
7.41 (m 6HhyerTtigs. (d, 1H, J = 10.6 Hz), 6.65 (t, 1H, J= 10.1 Hz), 6.44
(d, 1HJ= 9.3 Hz), 5.63- 5.48 (m 3H), 4.78 (q, 1 H J = 8.3 Hz), 4.32 (d,
1H J=92H), 414 (m 1 H, 253.81 (m 1H, 3.64 (s, 3H, 2.81 (m
1H), 2.62 (m 2H), 2.46-2.33 (m WD 2009/080761 PCT/ EP2008/ 068049 159 4H),
2.18-2.05 (m 4H), 2.02 (s, 3H), 1.85 (s, 3H), 1.12yfghps3H, J = 6.6 Hz),
1.04 (s, 9H)MeO. 98 (s, 9H). 5 EXAWMPLE 24:£SSAYS FOR THE DETECTI ON OF

s t

r

ANTI TUMOR  ACTI The ai mof this ass@y ©Q eval
_ | ay sor arres ¢ ) or—eytetex
(ability to kill tunox 0 cell s)%ctivi tly ofl the sanplles bei ngQuest ed.

cytostatic (abg
CELL LINES Nanme N ATCC Species Tissue CharacPeristics CA549 MF AB&NHunan
| ung | ung carci nomas{NSCLC) HT29 HTB- 38 hungn col on col orect al
adenocar ci nonra  MDA- MB HTB- 26 human breast breast adenocarci noma 231 15
EVALUATI ON OF CYTOTOXI C ACTI VITY USI NG THE SBR COLORI METRI C ASSAY A
colorinetric type of assay, using_sulforhodam ne B (SRB) reaction

O

MeO OTBDPS
N o)
S ENRZ N
101 al
Scheme 23

10

Synthesis of compound 101

To a solution of iodo compound 51 (70 mg, 0.217 mmol) in
diisopropylamine (1.1 mL) under N2 at room temperature, Pd(PhsP)s4 (S
15 mg, 0.004 mmol) and Cul (1.7 mg, 0.008 mmol) were added. Then,
compound 97 (132 mg, 0.217 mmol) was added portionwise and the
reaction mixture was stirred at room temperature for 2 hours. The
crude was quenched with HoO and extracted with EtOAc. The organic
phase was dried (anhydrous NazSO4) and evaporated under reduced
20 pressure. Purification by column chromatography (hexane/EtOAc 3:1 to
1:2) afforded pure compound 101 (80 mg, 50 % yield) as a white solid.
IH NMR (CDClsz, 300 MHz) §: 7.66 (m, 4H), 7.41 (m, 6H), 7.25 (d, 1H, J
= 10.6 Hz), 6.65 (t, 1H, J= 10.1 Hz), 6.44 (d, 1H J = 9.3 Hz), 5.63- 5.48
(m, 3H), 4.78 (q, 1H, J= 8.3 Hz), 4.32 (d, 1H, J = 9.2 Hz), 4.14 (m, 1H),
25 3.81 (m, 1H), 3.64 (s, 3H), 2.81 (m, 1H), 2.62 (m, 2H), 2.46-2.33 (m,



has been adapted for a quantitative neasurenent of cell growth and
viability (follow ng the techni que described by Skehan P et al. J. Natl.
Cancer | n§0.200998076182, 1107-1112). 20 This form of assapPCeEmpPR@BH68049
SBS- st andard 96-well cell culture mcroplates (Faircloth et al. Methods in
cell science, 1988, 11(4), 201-205; I\/tiynn et al, Journal of

| mmunol ogi cal . Met hods, 1983, 65(1-2) 63). Al the cell lines used in
this study, derived from different types of 25 human cancer, were obt ai ned

fromthe Afed c?aAST%JsS o i 2-08! (secitbnl BATEE)SHMO 26061 03b761= 6

PCT/ EP2008/.068 mai nt ai ned i n Dul becco's Mdified Eagl e
Medi um (Dﬁgﬁa qd@‘ ﬁf‘%g%ﬁ?%%% Fetal Bovine Serum (FBS), 2nM L-

gl utam ne, 100 U/m_ peni cillin and 100 U niL streptonycin at 37C, 5% CQ2
and 98% hum dity. For the experinents, cells were harvested 5 from

subconfl uent cultures u5| ng trypsinization and resuspended in fresh nedi um
bef ore couBXAl JASBAYSs KeRe T8HEdEETHRCIEONe|QF nANTITIMOR)| at es
at 5 x 103 é@ﬁ wel | in aliquots of 150 L, and allowed to attach to
the plate for 10 18 hours in drug free nedium One control
(untreated) plate of each cell line was fixed (as descri bed bel ow) and used

for tinme zero reference vaj ue. Afjtervvards, t est earrpl es were -addec_l_to t he
cul tures in tenTder ah ofdihigtassay, is to avalpwatesthsf rb@itro ctyamjiam fabality10 to

0. 00262 gg/ nL, After 48 hgurs sure,. the antjitu ffect est i mat ed
by the. SRB SEISIaY H¥u 2T erIOr &l S OB RRSHEtaNS deblityiopisdl TS T or
15 m nqign &mghgﬁaﬁeldﬁ%%rﬁmé@tb&ﬁg telspsed twice in PBS, and stained in
0.4% SRB solution for 30 mn at roomtenperature. Cells were then rinsed

several tines with 1% acetic acid solution and air-dried. SRB was then

extracted i(pEL% INEtsri zma base solution and the absorbance neasured
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

15 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).
20
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
25 human cancer, were obtained from the American Type Culture

Collection (ATCC).



20 in an automat ed spectrophotonetric plate reader at 490 nm Cell

survival was expressed as percentage of control cell growth. The final

ef fect ofwOhleossmnplie bei ng tested was estimated by appl PCHEPRIDS/0bE0H9

al gorithm (Boyd MR and Paul | KD. Drug Dev. Res. 1995, 34, 91-104). 25 Using
the nean SD of triplicate cultures, a [Jose-response curve was
automatically generated using nonlinear tegression analysis. Three
reference paraneters were calculated (NG algorithm by automatic

i nterpol ation: &l ﬂ’%@nd@ﬁmt@#m% tfhap%bm%sl\@mﬁgﬁoﬁtaﬁlq nMiegigiron;
TA = tot h trat
30 that pr SRAUERH S PRIPhE AR WiKh OROR EE S HERhe A 3’&’{“%5&\%)2%@@8‘636'10”

PCT/ EP2008/ ﬁi}ﬂﬁqe 1§@OT6¢hﬁ, deri1J:1l1l1$1t1 rah@ sl Gy @il thepbbelyeah cal 3aecj vity
of conpounds t he present I nvention. Table 1. totoxicity assay -

Activity Dai%\ Qtalaamql %ﬁpbunu dggmgtumn thCexpstirac ledwepa 1aeygsBra 64b

A 50 4. E-.06 3.5 0 E- 33E-06, NDA E- 05

7 eE 0P iraespecopAusyt ‘ulllirds 15HE° s Mdhizakion, bl sediaBeddsd i o
A 50 4. 44ER8BnmdfEudd b3fcxt &nbstife 80k Yatl 49 TG > 1.48E-05 6. 24E- 06
3.97E-07 3.33E-06 LC50 > 1.48E-05 .gl 18E- 05 > 1. 66E-05 >1.51E-05 d50

2.22E-06 1.78E-06 1.21E-08 4.23E-07 HT29 TA 4.29E-06 3.03E-06 5. 13E-08
6. 50E- 07 LCoo >é]'elldé8\|7%/e(1)(i5 séeéed 1n0§6 Wgﬁ' rr%cggti%e'rA%Edtgg at55 'I;(ali\bg c]é'lls(f):é)rnt )
well in aliquots of 150 uL, and allowed to attach to the plate surface for
10 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 ug/mL. After
48 hours exposure, the antitumor effect was estimated by the SRB
15 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
20 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).

25 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: Glso = concentration that produces 50% growth inhibition;
TGI = total growth inhibition (cytostatic effect) and LCso = concentration

30 that produces 50% net cell killing (cytotoxic effect).



Conmpound Conpound Conpound Conpound 65b 66b 67 68 G 50 5.48E-07 2.71 E-08
9. 10E-07 7.84E-07 MDA TA >1.83E-05 3.73E-07 1.04E-06 1.49E-06 MB-231
LC50 >1. 388-201/080B8E- 06 1. 21E-06 6. 50E-06 G 50 3. 11 E- @CTAP2eBOGH49. 57E- 06

(cont.)

06

1.47E-06 A549 TA 1.81E-06 8. 13E-08 2.82E-06 4.21 E-06 LC50 > 1.83E-05 >
1. 69E-05 4.86E-06 > 1.91E-05 d50 1. 83%-%07 2. 20E-08 1. 88E-06 4.59E-07
HT29 TA 4. 94E-07 2.88E-08 2. 35E-06 7. -07 LC50 > 1.83E-05 4. 24E-08
3.14E-06 > 1.91E-05 V\D 2009/ 080761 PCT/ EP2008/ 068049 162 Table 1.
Conpound OOrrpouH@b@) e ongidneybiotagiral agtiggy3ofzemnppundroet
2. 09E- 07 .63E-06 2.48E-06 2.85E-06 1.93E-09 MB-231 LC50
8. 13E- 06 tégg)r%geg]:\%%g ' > 1.76E-07 d 50 2.30E-07 2.09E-06 2. 66E-07
1. 76E-10 A549 TA > 1.77E-05 2.61 E-06 1.84E-06 2.81 E-09 LC50 > 1.77E-05
3.27E-06 8.54E-06 > 1.76E-07 d50 1.73E-07 1.96E-06 5.89E-08 5. 79E-11
HT29 TA 4T231Eed7 CZ"EMIEKIGGYPLSF@E MCHV%E}@@ (Mslgrk 1. 77E- 05 4. 05E- 06 >
1. 90E-05 e o I(‘fompo‘u ’Compound Compound | Compound
64a 65a 66a 64b
MDA Glso | 4.89E-06 3.56E-06 4.47E-08 1.33E-06
TGI | >1.48E-05 9.98E-06 7.78E-07 >1.51E-05
MB-231
LCso| >1.48E-05 >1.78E-05 >1.66E-05 >1.51E-05
Glso | 4.44E-06 3.39E-06 3.31E-08 6.80E-07
A549 |TGI | >1.48E-05 6.24E-06 3.97E-07 3.33E-06
LCso| >1.48E-05 1.18E-05 > 1.66E-05 | >1.51E-05
Glso | 2.22E-06 1.78E-06 1.21E-08 4.23E-07
HT29 |TGI 4.29E-06 3.03E-06 5.13E-08 6.50E-07
LCso| >1.48E-05 7.31E-06 2.81E-06 2.42E-06
5
Table 1. (cont.)
Compound | Compound | Compound | Compound
65b 66b 67 68
MDA Glso 5.48E-07 2.71E-08 9.10E-07 7.84E-07
TGI | >1.83E-05 3.73E-07 1.04E-06 1.49E-06
MB-231
LCso| >1.83E-05 4.58E-06 1.21E-06 6.50E-06
Glso | 3.11E-07 2.54E-08 1.57E-06 1.47E-06
A549 |TGI 1.81E-06 8.13E-08 2.82E-06 4.21E-06
LCso| > 1.83E-05 | > 1.69E-05 4.86E-06 > 1.91E-05
Glso 1.83E-07 2.20E-08 1.88E-06 4.59E-07
HT29 |TGI 4.94E-07 2.88E-08 2.35E-06 7.07E-07
LCso| > 1.83E-05 4.24E-08 3.14E-06 > 1.91E-05




Conmpound Conpound Conpound Conpound Conpound 78 79 80 81 85 NMNDA-
>1.25E-5 >1. 31E-5 1.52E-7 2.98E-6 1.02E-9 MB-

G 50
TA >1.25E-5 >1.31E-5 >

1. 90E-5 W0260/B07181E-9 231 LC50 >1.25E-5 >1. 31E-5 > PCYOP268HE3046E- 5
>1.64E-8 G50 >1.25E-5 >1.31E-5 9. 30E-8 2. 28E-6 7.23E-10 A549 TA >1.25E-5

>1.31E-5 3. 04E-7 8.43E-6 1. 64E-9 LC50 az
>1.64E-8 G50 >1.25E-5 5. 10E-6 4. 94E- 8
>1. 31E-5 9. 49E-8

2.98E-6 6.25E-10 LC50 >1.25E-5 >1.31E-5 > 1.90E-5

25E-5 >1. 31E-5 > 1.90E-5 >1. 76E-5
26E-6 3.45E-10 HT29 TA >1.25E-5

>1. 76E-5 1. Toe d. (somip 2009/ 080761 PCT/ EP2008/ 068049 163 Table 1. (cont.)
A A S et B e I M T e g
>1. 74E-9 3 1. 90E-5|>1. 21E-5 1g2E-5| Gl5@(pl. 38H-10 7 {8E-6|1.117B-7 3.|06E-6
A549 TA 2.79E-10 » 1.9(0E-5 4 95E-7]|6.62E-6 LCH0 8. 19E-10 » 1.90E-5
>1.21E-5 1. 22E-5 (G3608. OQB@H(H 89E 1676E3Q&- § 92@91‘3 07 H_I'ZQ F6l- 1027E— 10
Ceont ) &‘%ﬁﬁgéf bIETe 10248606 | 288E06 | 183820971 ¢ *
LC50| 8.13E-06 3.53E-06 > 1.90E-05 | > 1.76E-07
GISO | 2.30E-07 2.09E-06 2.66E-07 1.76E-10
A549 |TGI | > 1.77E-05 2.61E-06 1.84E-06 2.81E-09
LC50| > 1.77E-05 3.27E-06 8.54E-06 > 1.76E-07
GISO | 1.73E-07 1.96E-06 5.89E-08 5.79E-11
HT29 |TGI 4.24E-07 2.74E-06 1.75E-07 1.25E-10
LC50| > 1.77E-05 4.05E-06 > 1.90E-05 | > 1.76E-07
Table 1. (cont.)
Compound | Compound | Compound | Compound | Compound
78 79 80 81 85
MDA- |Glso | >1.25E-5 | >1.31E-5 1.52E-7 2.98E-6 1.02E-9
MB- |TGI | >1.25E-5 | >1.31E-5 | >1.90E-5 | >1.76E-5 | 1.81E-9
231 |LCso| >1.25E-5 | >1.31E-5 | >1.90E-5 | >1.76E-5 | >1.64E-8
Glso | >1.25E-5 | >1.31E-5 | 9.30E-8 2.28E-6 | 7.23E-10
A549 |TGI | >1.25E-5 | >1.31E-5 | 3.04E-7 8.43E-6 1.64E-9
LCso| >1.25E-5 | >1.31E-5 | >1.90E-5 | >1.76E-5 | >1.64E-8
Glso | >1.25E-5 | 5.10E-6 4.94E-8 1.26E-6 | 3.45E-10
HT29 |[TGI | >1.25E-5 | >1.31E-5 | 9.49E-8 2.98E-6 | 6.25E-10
LCso| >1.25E-5 | >1.31E-5 | >1.90E-5 | >1.76E-5 | 1.97E-9




G50 3.48E-7 MDA TG >1.58E-5 MB-231 LC50 >1.58E-5 G50 3.95E-7 A549
TA 2.21E-6 LC50 >1.58E-5 d50 5.38E-8 HI29 TG 3.01E-7 LC50 7.59E-6 WO
2009/ 080As0D 2PEISERB2008/ 068049 164 CLAIMS 1. A conpoun@CofEPg@sassls f or mul a
| R R4 O W AW R6 RL R3 0 R5 (I) 5 wherein Y is selected from-CHRay-,

- CHRay- CHRby-, -CRay=CRby-, -C=C, - - CHRby- CHRcy-, - CHRay- CRby=CRcy-,
and - CHRay- C=C-; each Ray, Rby, and Rc i ndependently sel ected from
hydrogen, 10 substituted or unsubstituted Cl-Cl2 al kyl, substituted or

unsubst i t utledple @2{¢camt.-hl kenyl , and substituted or unsubstituted C2-Cl12
al kynyl; each R1, R2, R3, R4, and R5 is independently selected from
hydr ogen, substituted or unsubstituted Cl-Cl2 al kyl, substituted or

unsubstityted C2-CIZ2 al KehpodhH $UBSHigHERS [0CIHRpHERH! L@@Hlﬁ;ﬁirqz
al kynyl; 15 R6 is sel ectled from NR8R9, and ORlq;
89 96 98 99
MDA GISO | 2.96E-10 1.31E-5 1.04E-7 2.72E-6
TGI >1.74E-9 >1.90E-5 1.81E-7 6.11E-6
MB-231
LC50| >1.74E-9 >1.90E-5 >1.21E-5 1.32E-5
GISO | 1.38E-10 7.78E-6 1.11E-7 3.06E-6
A549 | TGI 2.79E-10 >1.90E-5 4.95E-7 6.62E-6
LC50| 8.19E-10 >1.90E-5 >1.21E-5 1.22E-5
GISO | 8.02E-11 5.89E-6 5.32E-8 9.00E-7
HT29 |TGI 1.27E-10 8.92E-6 7.01E-8 2.21E-6
LC50| 2.27E-10 >1.90E-5 1.69E-7 5.77E-6
5 Table 1. (cont.)
Compound 100
Glso 3.48E-7
MDA-
TGI >1.58E-5
MB-231
LCso >1.58E-5
Glso 3.95E-7
A549 |TGI 2.21E-6
LCso >1.58E-5
Glso 5.38E-8
HT29 |TGI 3.01E-7
LCso 7.59E-6




Ais selected fromR18 R1I8 R17 si Rl7 OO0 R16 R16 20 O and OR19 Wis
selected fromO and NR7; WD 2009/ 080761 PCT/ EP2008/ 068049 165 R7 is

sel ect ed woamdngarewgen, CORa, COORa, substituted or unabgPRecsesd4Ci - Ci 2
al kyl, substituted or unsubstituted C2-Cl2 al kenyl, and substituted or
unsubstituted C2-Cl12 al kynyl, or R7 ani@? together with the correspondi ng
N atomand C atomto which they are 5 ached may form a substituted or
unsubstituted heterocyclic group; R8 is selected from hydrogen, CORa,
COORa, substituted or unsubstituted CLABM® al kyl, substituted or
unsubstituted C2-C 2 al kenyl, substituted or unsubstituted C2-C 2 al kynyl,
and substituted or 10 unsubstituted C4-Cl2 al kenynyl; R o is selected from
hydrogen, substbiipath®bof yesebstt forbhed IC1- C12  al kyl, substituted or
unsubstituted C2-Cl2 al kenyl, and substituted or unsubstituted C2-Cl2

al kynyl; 15 each dotted |ine represBnats dm optional @dditional bond, but
when a triple bond exists between fhe C htons to whilch R and R2 are
attached, R and R2 are ahsen r 7 t e exi sts between the
C atons to which R3 and R} are aftachgd, and R4 areRabsent; and 20 when

Ais R18 R17
RR Ry O Rs O

wherein Y is selected from —CHRay-, -CHRay-CHRpy-, -CRay=CRypy-, -C=C-,
_CHRay‘CHRby‘CHRcy‘, _CHRay—CRby=CRcy—, al’ld _CHRay‘CEC‘;

each Ray, Rpny, and R¢y is independently selected from hydrogen,
10 substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl,

each Ri, Ro, R3, R4, and Rs is independently selected from hydrogen,

substituted or unsubstituted C;-C;o alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl,

15
Rs is selected from NRgRg, and ORjg;
A is selected from
Rys Ris
R17 ‘z_L/ R17 ‘ZL/
| |
R16 R16
20 O and OR19

>

W is selected from O and NRy;



0O R16 0, then RO is selected from hydrogen, CORa, COORa, substituted or
25 unsubstituted Cl1-G 2 al kyl, substituted or unsubstituted C2-Cl2

al kenyl , wohsavasoteed or unsubstituted C2-Cl2 al kynyl, amdTaEpbasiosssued or
unsubstituted C4-Cl2 al kenynyl, with the proviso that when Y is WO

2009/ 080761 PCT/ EP2008/ 068049 166 CHREly- Rby- CHRcy- or - CHRay- CRby=CRcy-
and a single or a double bond exists (9 en the C atons to which R3 and

R4 are attached then Rg is substituted or_ unsubstituted C4-Cl2 al kenynyl ;
and 5 whenBx i &8 Rrefected ' frauri diydrogen, REEPRasel( @O, f rohstitgtedenot CORa,

COORa, subst.| [ suybstit d C,- G Ky it or,

unsubst it u'ﬁieﬂas%&wedlbe 5;6113% nyﬁﬂ,& gubsg%]?%tt%étgaor&u ngé%?ﬁalsglﬁbgegi ety

al kynyl , ar@dkélgplstaiﬁdltseltﬂ)s@imutems)mhsﬁémbmﬁu@d- ClZ gl XegyRy| or BaCinRIS; R17
and R18 are independently selected fromhydrogen, ORa, OCORa, OCOCRa,
NRaRb, NRatogetheandithRHTY eRResIRaRbNE Nisgom arsdC aBoror toymdiips eyt ae
Cl-C12 Kyl ubstituted or unsubsti,tuted -2 kenvl and substituted
or unsunst L AGHRESL b5l BLsuPSaREl ¢ B AR e DRERT Y R TR
COORa, CONRaRb, S(ORa, SCRRa, P(O) (Ra)ORb, SiRaRbRc, substituted or
unsubstituted Cl1-C12 al kyl 20 substituted or unsubstituted C2-C12 al kenyl
and substi tRe eds orselegiedbstrput dwdrpgen? LRyl CAPR-eacvirditured o1l Re

are independent. v.sel ected from rogen,... substituted or_ unsubstituted
o PR L o R R R R B HORAP l
alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or

10 unsubstituted C4-Ci2 alkenynyl,;

Rio is selected from hydrogen, substituted or unsubstituted Ci-Ciz
alkyl, substituted or unsubstituted C2-Ci2 alkenyl, and substituted or
unsubstituted Co-Ci2 alkynyl,;

15
each dotted line represents an optional additional bond, but when a
triple bond exists between the C atoms to which R; and Rz are attached,
R; and Ry are absent, and when a triple bond exists between the C
atoms to which Rz and R4 are attached, Rz and R4 are absent; and

20

when A is

O , then

Ry is selected from hydrogen, COR., COOR., substituted or
25 unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Co-Ci2
alkenyl, substituted or unsubstituted Co-Ci2 alkynyl, and substituted or
unsubstituted C4-Ci2 alkenynyl, with the proviso that when Y is -



25 C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, substituted
or unsubstituted aryl and substituted or unsubstituted heterocyclic group;
or WO 2008008®718176PCT/ EP2008/ 068049 167 a phar naceut i c2CTEPa@saptoadb| e
salt, tautomer, prodrug or stereoisoner thereof. 2. A conpound accordi ng

to cIa|m1 V\,herelnAls 5 RI18 i : (90 and R16, R17 and R18 are as
defined in claiml. 10 3. Acorrpound aclt,6 ding to claim1l, wherein Ais
R18 R17 ~i. ' 0 R16 OR19 and R16, R17, R18 and Rig are as defined in claim

1. 15 4. AHBapbdHReactedi 9§ t6HR-aiRe,~Glher @1l R pingles oreat dauplom
T Qe L RR BRSNS Bty b A U AR R e B S Ryl s o

according Ry el ﬁnmtﬂtutwaﬁeuﬁsﬁbgtlt@tdaydmg@ralkény Kg@rﬁmund accordl ng to
any preceding claim wherein R16 is selected fromhydrogen, OR, and

OCORa, mhereln Ra is selected from hydrogen and substituted or
unsubst i5t ut eg % C6 al kyl. WD 2009/ 080761 PCT/ EP2008/ 068049

ORyg , then
Ry is selected from hydrogen, COR,, COOR,, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted Cz-Cio
10 alkenyl, substituted or unsubstituted C,-Ci2 alkynyl, and substituted or
unsubstituted C4-Cio alkenynyl,

each Ris, Ri7 and Ris are independently selected from hydrogen, OR,,
OCOR4, OCOOR,, NRaRp, NR.CORy,, and NR.C(=NRy)NR.Ry, substituted

15 or unsubstituted Ci-Cio alkyl, substituted or unsubstituted C2-Cio
alkenyl and substituted or unsubstituted Co-Ci2 alkynyl;

Ri9 is selected from hydrogen, CORa, COORa, CONRaRb, S(O)Ra, SO2Ra,
P(O)(Ra)ORb, SiRaRuRc, substituted or unsubstituted Ci-Ci2 alkyl,

20 substituted or unsubstituted Co-Ci2 alkenyl and substituted or
unsubstituted C2-Ci2 alkynyl; and

each Ra,, Rpn, and Rc are independently selected from hydrogen,
substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted
25 C2-Cig alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted
or unsubstituted aryl and substituted or unsubstituted heterocyclic

group; or



168 7. A conpound according to claim®6, wherein R16 is selected from

hydr ogen, OH and nethoxy. 5 8. A conpound according to any preceding claim
wher ei n owe 20@dditeéional bond is present between the C aPCWmEPR@sbE0eh R16
and R17 are attached. 9. A conmpound according to any preceding claim
wherein R17 and R18 10 are hydrogen. ?Jr 7A conmpound according to any
preceding claim wherein Rl, R2, R3 a R4 are independently selected from
hydrogen and a substituted or unsubstituted Cl1-C6 al kyl. 15 11. A conpound
accor di ng téoPERaMAcCEtigedlyepecaptabip sal3 takdomeraisodRyd rafgeteregisomer
conpound ag&g;g' g to any preceding claim wherein Y is selected 20 from

- CHRay-, - y= y- and - CHRay- CRby=CRcy-, and wherein Ray, Rby and Rcy
are independently selected from hydrogen and substituted or unsubstituted
Cl-C6 al kyl. 13. A conpound according to claim 12, wherein Ray, Rby and Rcy
are 25 i ndeperEEMIYNG eiceerdiangs tooetehydt oybgreindAiet hyl . 14. A conpound
accor di to any preceding claim wherein R5 is selected from hydrogen and
a substituted or unsubstituted Cl1-C6 alkyl. 30 15. A conpound according to
claim14, whereinRRp is selected from nethyl, isopropyl and tert-butyl. WO
2009/ 080761 PCT/ ER2008/ 068049 169 16. A conpound according to any

precedi ng cRai yn Wis NR7 and wherein R7 is as defined in claim 1.
17. A conpound ing to claim 16, wherein R7 is hydrogen. 5

and Ris, R17 and Ris are as defined in claim 1.

10 3. A compound according to claim 1, wherein A is

ORyg

and Rie, R17, R1s and Ri9 are as defined in claim 1.

15
4. A compound according to claim 3, wherein Rig is selected from
hydrogen, substituted or unsubstituted C;-Cs alkyl and COR,, and

wherein Rq is a substituted or unsubstituted Ci-Ce alkyl.
20 5. A compound according to claim 4, wherein Ri9 is hydrogen.
6. A compound according to any preceding claim, wherein Ris is

selected from hydrogen, OR. and OCOR,, wherein R. is selected from
hydrogen and substituted or unsubstituted Ci-Ce alkyl.



18. A compound according to any of clains 1 to 13, wherein Wis NR7 and
wherein R7 and R5 together with the corresponding N atomand C atomto
whi ch t heyoan®/@oteached form a substituted or unsubstit BCEEP2@g06849 di ne
group. 10 19. A conpound according to any preceding claim wherein R6 is
NR8BR9 and wherein R8 is hydrogen and g’s sel ected from hydrogen,
substituted or unsubstituted Cl1-Cl2 al , Substituted or unsubstituted
C2-Cl2 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, and 15
substituted or unsubstituted C4- 012 al kenynyl . 20. A conpound according to

claim19, enpei.n sglect syb . dCZ 1 Y nd a
substi t ut e:?hc‘& &93‘%9? ecrlly%”/ lg ar erglglsr{ljbét ﬁ%h%%dﬁl none 1§ ée%mltgrcg flﬁ%%ll tions
wi t h hal ogeiydr%en P a@CRiethB OCONHR , OCONR R, CONHR , CONR R and

prot ect ed erein each of the R groups is independently selected from
hydr ogen, substl tuted or unsubsti tuted Cl1-Cl12 al kyl, substituted or

unsubstlb,st 2 r%12 ad:t rdS1UbS |tl£ted Q. nsy subst a'EllrJr'EedW reC:12 al kynyl
and sti ut ed R bfal aryI 5 BY° %r’rﬁound accorar ngor%o any

pr ecedi ng %d%hﬁbnﬂh@fo@idh@@ﬁes@@@'bbt@é@h thend hforpkegetthibetReeantihr, C
atons to which R1 and R2 are attached and one o two additi onal bonds are

present betaieéitadteedc atons to which R3 and R4 are attached. 30 22. A
conmpound according to claim1, having the follow ng formula: W 2009/ 080761
PCT/ EP2008/ 068049 170 0 OTBS 0 H HN

9. A compound according to any preceding claim, wherein Ri7 and Ris

10 are hydrogen.

10. A compound according to any preceding claim, wherein Ri, Ro, Rs
and R4 are independently selected from hydrogen and a substituted or
unsubstituted C:-Ce alkyl.

15
11. A compound according to claim 10 wherein Ri1, Ry, Rz and R4 are

hydrogen.

12. A compound according to any preceding claim, wherein Y is selected
20 fI'Ol’l’l _CHRay—, _CRay=CRby‘ al’ld _CHRay—CRby=CRcy—, al’ld Whereil’l Ray,
Ruy and Rey are independently selected from hydrogen and substituted

or unsubstituted C;-Cs alkyl.

13. A compound according to claim 12, wherein Ray, Ryy and Rey are

25 independently selected from hydrogen and methyl.

14. A compound according to any preceding claim, wherein Rs is

selected from hydrogen and a substituted or unsubstituted C;-Ce alkyl.

30 15. A compound according to claim 14, wherein Rs is selected from

methyl, isopropyl and tert-butyl.



CC OO0 OB O0OOBS NHOHNC 00 OB OOH H(s) 0 (R HN/ (2

(E) O (E) olO (S) (S) 0

171 0 OHvolgphoshidl, Cl PCT/EP2008/068049
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16. A compound according to any preceding claim, wherein W is NR7

and wherein Ry is as defined in claim 1.

17. A compound according to claim 16, wherein R7 is hydrogen.

18. A compound according to any of claims 1 to 13, wherein W is NR7
and wherein Ry and Rs together with the corresponding N atom and C
atom to which they are attached form a substituted or unsubstituted

pyrrolidine group.

19. A compound according to any preceding claim, wherein Re is NRgRg
and wherein Rs is hydrogen and Ry is selected from hydrogen,
substituted or unsubstituted C1-Cio alkyl, substituted or unsubstituted
C2-Ci12 alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and
substituted or unsubstituted C4-Ci2 alkenynyl.

20. A compound according to claim 19, wherein Ro is selected from a
substituted Co-Ci2 alkenyl and a substituted C4-Ci2 alkenynyl that are
substituted in one or more positions with halogen, OR’, =0, OCOR’,
OCONHR’, OCONR'R’, CONHR’, CONR'R’ and protected OH, wherein
each of the R’ groups is independently selected from hydrogen,
substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted
C2-Ci12 alkenyl, substituted or unsubstituted Co-Ci2 alkynyl and

substituted or unsusbtituted aryl.

21. A compound according to any preceding claim, wherein one
additional bond is present between the C atoms to which R; and R; are
attached and one o two additional bonds are present between the C

atoms to which Rz and R4 are attached.

22. A compound according to claim 1, having the following formula:

(E) 0 5 Owe WO 2009/080761 PCT/ EP2008/ 068049

(2)



00 O 0O OOANH2 H(s) 0O (R HN(2 (B) (z) I A (B (s) (s) 0 (B
O Ov 0 OCCONH2 NH ~ryo HNCI 00 Ov MO 000 OIBS NOHHNS5 C WO
2009/ 080°A80 2PTsERB2008/ 068049 172 MO O OO H PCT/EP2008/068049
170
OTBS
™
Cl
OTBS
N
Cl
OH
NS (R)
HN_~ x
2) (E)
Cl




N HHNC MOOOOOCCONHZ NOHHNC MOOON~- --- OOIBDPS N H
HN/ MO OOOOH NO HHN/ 5, MOOOOGOGCONHZ N HHN/ W
2009/ 080A80 2POIBERB2008/ 068049 173 MO/ O O ON H O POTEPBIBS680MY O

171

(R)
N
(E)
Gl

OCONH,

Cl




HHNC O\ O O MOOOOBDPS NOH 5 HN MOO~11 OH N O H HN
MO OO\ \ OCCONHZ N OHHN/ \ W 2009/080761 PCT/ EP2008/ 068049 174 MeO
NH2 HO vO2»9080M10 H HN Cl , or MO NHHO O 0-1--0 O RCODEP2008/068049

172

OTBDPS




HHN 5 or a pharmaceutically acceptable salt, tautomer, prodrug or

stereoi soner thereof. 10 23. A pharnmaceutical conposition conprising a
conpound wocordisntyit o anyprecedi ng claim or a phar macedarieradispesuse ept abl e
salt, tautomer, prodrug or stereoisoner thereof, and a pharnaceutically
acceptable diluent or carrier. 15 24.1 onpound according to any of
clains 1 to 22, or a pharnmaceutically ceptable salt, tautoner, prodrug
or stereoisoner thereof, for use as a nedicanent. 25. A conpound accordi ng
to any of clains 1 to 24e0 20 pharnmaceutically acceptable salt,

taut omer, prodrug or stereqj sofer thereof, for use as nedi canent for
treating cancer. 26. Use Of ® cor dNpccordiyig to any of clains 1 to 22,
or pharmaceutically acceptable saltls, ta s,oprodrygs or WO

2009/ 080761 PCT/ EP2008/ 068049 175 stereoisoHer thereof, in the
preparation of a medicanent for the treatment & cancer., 27. A nethod of
treating any mammal, notably a human, affected by 5 cancer which conprises
adm nistering to the affected individual a therapeutically effective
anount of a conpound according to agy/of «clains 1 to 22, or a

phar maceutically acceptable salt,Qta Tgr,OTﬁpgﬁrug or stereoisoner

t her eof .

HN. _~ X
Cl

OTBDPS
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or a pharmaceutically acceptable salt, tautomer, prodrug or

stereoisomer thereof.

23. A pharmaceutical composition comprising a compound according to
anypreceding claim, or a pharmaceutically acceptable salt, tautomer,
prodrug or stereoisomer thereof, and a pharmaceutically acceptable

diluent or carrier.

24. A compound according to any of claims 1 to 22, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer

thereof, for use as a medicament.

25. A compound according to any of claims 1 to 22, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer

thereof, for use as medicament for treating cancer.

26. Use of a compound according to any of claims 1 to 22, or

pharmaceutically  acceptable salts, tautomers, prodrugs or



WO 2009/080761 PCT/EP2008/068049

175

stereoisomers thereof, in the preparation of a medicament for the

treatment of cancer.

27. A method of treating any mammal, notably a human, affected by
cancer which comprises administering to the affected individual a
therapeutically effective amount of a compound according to any of
claims 1 to 22, or a pharmaceutically acceptable salt, tautomer,

prodrug or stereoisomer thereof.-



