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The present invention relates to new antitumoral compounds,
pharmaceutical compositions containing them and their use as

antitumoral agents.
BACKGROUND OF THE INVENTION

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

2.1 nM, respectively).
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2 On the other hand, sonme unusual |inear dipeptides containing a
N-acyl enam de functionality have been isolated froma nyxobacteria

bel ongi ng to the Chondromyces genus (Kunze B et al. J. Antibiot. 1994, 47,
881-886 and Jansen Ret al. J. Og. Chem 1999, 1085-1089). 5 Specifically,
t hese conpounds are crocacins A, B, C and D and are a group of electron
transport inhibitors. [err[ [err] Crocacins A-D noderately inhibit the
growh of a few Gam 10 positive bacteria and are potent inhibitors of
animal cell cult reg_‘ anﬂ_éésre ergl S_é/trenasts ang giuggi .diThet@DSst aé:t.i ve IS
crocacin D whi ch~&hoted ¢or S Hﬁ}lﬁ}f 5 SRS RHE fhnﬁﬂ% B3 ar onyces
cerevi si ae adcyt enagid®XuactipnaliGdbadt Beddb isilated fiwmard rhiébanuse
fibroblast cell culture. 15 Gudasheva et al. (Russian Journal of Bioorganic

Cheni stry, Dgipngingfa)the ghondromyges gomnasnerire Bt @ndniatibiol dftal |
2006, 40(1) 473%g 2886 LAROULALeATR £e3hal, dhydl eiﬂ.d?gggm@%%?g%ﬁed on
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Cratacin R

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



properties. Two of the dipeptide conmpounds disclosed by Gudasheva et al.
are the foll ow ng: and the foll ow ng conpounds were discl osed as
internediates in the synthesis of conpounds R and U 5 Cancer is a

| eadi ng cause of death in animals and humans. Huge efforts have been and
are still being undertaken in order to obtain an antitunor agent active .and
safe to be admnistered to patientsvsuf%gring froma cancer. The problemto
be solved by the present invention is to 10 provi de conpounds that are

useful in the treat t of.cancer... SUVWARY COF, THE | NVENTI I n one
nepect, ¢ ne HEPREERETTNALAL 155 ARG EP R s RpsIiE BY Crdashegpat | O
formul a | o phay tRCRUbLWE@Y:| Y acceptabl e salts, tautoners, prodrugs or
stereoi soners thereof 5 ) wherein Y is selected from -CHRay-,
- CHRay- CHRby-, -CRay=CRby-, -CHRay- CHRby-CHRcy- - CHI Ray- CRby=Cl Rcy-, and
-CHRay-CC-; 5 each Ray, Rby, and Rcy is independently selected from
hydr ogen, substituted or unsubstituted & & al kyl , substituted or

(

NH,

unsubstituted C2-Cl2 al kenyl, and subst or unsubstituted C2-C12
H
© © Compound R

al kynyl ;

Cdmpound U

and the following compounds were disclosed as intermediates in the

synthesis of compounds R and U:
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10 each R, R2, R3, R4, and R5 is independently sel ected from hydrogen,
substituted or unsubstituted G -Cl2 al kyl, substituted or unsubstituted
C2-Cl12 al kenyl, and substituted or unsubstituted C2- C 12 alkynyl; R6 is
selected from NRBR9, and ORio; 15 Ais selected fromR1I8 and 20 Wis
selected fromO and NR7; R7 is selected from hydrogen, COR , COOR
substituted or unsubstituted Cl-Cl2 al kyl, substituted or unsubstituted
C2-Cl12 al kenyl, and substituted or unsubstituted C2-Cl2 al kynyl, or R7 and
R5 6 together wth the correspondi atomand C atomto which they are
attached may form a substituted or Yynsubstituted heterocyclic group; R8 is
of5):"e ) stituted or 5 unsubstituted C -C12
al kyl, substi tute g 2 al kenyl, substituted or
unsubstituted C2- al kynyl, and substituted or_unsubstituted C4-Cl2

al kenynyl ; Rio is selected from hydifNqgen, sup {uted or unsubstituted C
i-Cl2 10 al kyl, substituted or unsubsti al kenyl , and
substituted or unsubstituted C2-Cl2 akR 2 dotted line represents an
optional additional bond, but when a othHiﬁ

Compound V
N
HN
A8
OH "N\
H Compound W

0

H\)I\
N
Compound Y
N
ShhR AT

HOOC Compound Z.

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



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

which R3 and R4 are attached, R3 and R4 are absent; and 20 when A is R18

then RO is selected from hydrogen, CORa, COOR , substituted or
unsubstituted C -C12 al kyl, substituted or unsubstituted C2-Cl2 25 al kenyl,
substituted or unsubstituted C2-Cl2 al kgnyl, and substituted or
unsubstituted C4-Cl2 al kenynyl, with the proviso that when Y is -

CHRay- CHRby- CHRcy- or - CHRay- CRby=C12,y-
exi sts between the C atons to which'R3 a
substituted or unsubstitut ed/§;4

10

15

20

nd a sing or a double 7 bond
R4 are agtached then RI is
nyl ,yyand en Ais 5 R18

Rs

_9]’

A

R1 R3 O - R5 ()

wherein Y is selected from —CHRay-, “-CHRay-CHRpy-, “CRay=CRuy-, -C=C-,
—CHRay-CHRby‘CHRcy', —CHRay'CRby=CRcy', and "CHRay‘CEC';

each Ray, Rpy, and R is independently selected from hydrogeﬁ,
substituted or unsubstituted C:-Ci2 alkyl, substituted or unsubstituted

C2-Ci12 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl;

each Ri;, Rz, R3, R4, and Rs is independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted

C,-Ci2 alkenyl, and substituted or unsubstituted C»-Ci2 alkynyl;
Rs is selected from NRsRg, and ORjo;

A is selected from

R18 R18
Ruy o RiTa A\
I 0 0O

O and OR19

W is selected from O and NRy;

Rz is selected from hydrogen, COR., COOR,, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-C12
alkenyl, and substituted or unsubstituted C,-Ci2 alkynyl, or R7 and Rs



OR19 , then RO is selected from hydrogen, CORa, COORa, substituted or
unsubstituted Cl-Cl2 al kyl, substituted or unsubstituted C2-Cl2 10 al kenyl,
substituted or unsubstituted C2-Cl2 al kynyl, and substituted or
unsubstituted C4-Cl2 al kenynyl; each R16, R17 and Ri s are independently

sel ected from hydrogen, ORa, OCORa, OCOORa, NRaRb, NRaCCRb, and

NRaC( =NRa) NRaRb, substituted 15 or unsugsti tuted Ci-Cl2 al kyl, substituted
or unsubstituted C2-Cl2 al kenyl and subStituted or unsubstituted C2-Cl2

al kynyl; R19 is selected from hyd CORa, - 0) Ra,
SO2Ra, P(0) tegeflegsp Wi F&%ﬂ&fgsgéﬁégr?&e Ert a@%aﬁﬁ%@@%@ -“c%%?’ )ﬁirfiyl , 20
substi t ut ed,phL HBGYRSEY :férll'ﬁ %Fs@gtﬁﬁge&hk%ﬁaﬁu%@ﬁu%&ﬁbiérééﬁgi roup;

unsubstituted C2-Cl2 al kynyl; and eac , , and Rc are independently
sel ected from hydrogen, substituted or unsubstituted C 1-C 12 al kyl,

substitutedor .unsuhstit.uted 25 12 al |, it

unsubsti tutgd o4 -@'f%t.egl k@ﬁw, hgz@lf-ﬁg%?r%’ut égﬁ%ﬁ’ uéhg%i ;é&%gg‘?g‘gey 8hd

subst i t usedy@isubRsitlsdd t Gt €T, hellkylgc wulbisCitgtedipor Binsubstituted C2-Ciz
alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and substituted or
unsubstituted Cs-Ci2 alkenynyl;

Rio is selected from hydrogen, substituted or unsubstituted Ci-Ci2
10 alkyl, substituted or unsubstituted Cz-C12 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 R; are attached,
15 R; and Rz 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 C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2
25 alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and substituted of
unsubstituted C4-Ci12 alkenynyl, with the proviso that when Y is -
CHRay-CHRpy-CHRey- or —CHRay-CRiyy=CRcy- and a single or a double



I n anot her aspect, the present invention is also directed to a conmpound of

formula I, or a pharnaceutically acceptable salt, 5 tautoner, prodrug or
st ereoi somer thereof, for use as medi canent I n anot her aspect, the
present invention is also directed to a conpound of formula I, or a
pharmaceutically acceptable salt, tautonmer, prodrug or stereoisoner
thereof, for use as medicament for 10 treating cancer. In a further

aspect, the present invention is also directed to the use of conpounds of
formula I, or pharmaceutical] cceptable.salts, t Ooner s rodrugs or

st er eoi soneggnﬁrfé?%tﬁfc?é{lwﬁeph@et &e%?%?o Wl%%a‘ﬁ%@ﬂ%“ e ?ﬁagh‘égﬁﬁg aration
of a nmedi capgns sLipktithed sreahsepstiaiteaancer, aegnysdirtt s of the invention
are nmethods of treatnment, and conpounds for use in these methods.

Therefore, the present invention further provides a nethod of treating any
mammal , notggh%lg-gunan, affected by cancer which conprises adm nistering
to the affecte d°i ndi vi dual a therapeutically effective anmount of a
compoundsof formula I, or a pharmaceutically acceptable salt, tautoner,
prodrug or stereoi soner thereof. In a yet further aspect, the present
invention is also (i'fected to a 25 conpound of formula I, or a
pharnaceutiqa#ly a cepgfble salt, tautoner, prodrug or stereoisoner

t hereof, for us cancer agent. 9 pharnaceutically acceptable salt,

t aut omer, prodru tereoi soner thereof, together with a pharnmaceutically
accept abl e carrpi oOdi |l uent. 5 DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS Ris THe present invention relates  .to conpounds of general
fornmula | as defin above. 10l n these compounds the groups can be sel ected
in.accordance with THE folthewi ng gui dance: Al kyl groups may be branched or
unbranched, and preferably have from 1l to about 12 carbon atons. One nore
preferred class of 15 alkyl groups has from1 to about 6 carbon atons. Even
nmore prefermgd Bresélkbidd gfrowps Hialtbgen,l, COR.3 OCOORAr arbsaitated Met hyl ,

ethyl, propyl, isopropyl and butyl, 1ncluding tert-butyl,. sec-but and
iso)l:/)ut y|p aP%;nsubstiE[)ute@/ Ci1-Ci2 all\éyl, substituted or = unsubstituted az—yém

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

unsubstituted C4-Cia alkenynyl;

each Ris, Ri7 and Ris are independently selected from hydrogen, ORa,
OCORa, OCOOR,, NRaRy, NR.CORp, and NR.C(=NRa)NRaR»p, substituted

15 or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl and substituted or unsubstituted C-Ci2 alkynyl;

Ris is selected from hydrogen, CORa, COORa, CONR4Rs, S(O)Ra, SO2Ra,
P(O)(Ra)ORsb, SiRaRoR., substituted or unsubstituted C;-Ciz2 alkyl,

20 substituted or unsubstituted C2-Ci2 alkenyl and substifuted or
unsubstituted C,-C;2 alkynyl; and

each Ra, Rp, and R:. are independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
25 C»-Ci2 alkenyl, substituted or unsubstituted C2-Ci2 'alkynyl, substituted
or unsubstituted aryl and substituted or unsubstituted heterocyclic

group.



- particularly preferred al kyl groups in the conpounds of the present

-~ invention. Another preferred class of alkyl groups has from6 to about 20
10 carbon atons; and even nore preferably 7, 8 or 9 carbon atons. Heptyl,
octyl and nonyl are the nost preferred al kyl groups of this class.
Preferred al kenyl and al kynyl groups in the conpounds of the present

i nvention may be branched or unbranchedg have one or nore 25 unsaturated

| i nkages and from2 to about 12 carbon atons. One nore preferred class of
al kenyl and al kynyl groups has from2 to about 6 carbon atons. Even nore
preferred are al kenyl and al kynyl groups having 2, 3 or 4 carbon atons.
Anot her preferred class of al kenyl and al kynyl groups has from4 to about
10 carbon atons, still nore 30 preferably 6 to about 10 carbon atons; and
even nore prefergplahofhned d¥pelt,CHdPred8éRMBnverdon is ald® defecht’l abkgnynyl
group as an al kyl group containing one or nore double bonds and one or nore
tripl e bondspmapotngt eblerfosthulakdnynyl agrphgranagantidadye acoepapler oald to
about 12 _carbon_at ons, e A oups has
from 6 t8 aboierie’ Sredrbgal SHsBIentt SEF0tTn Sie B R Minet oV RS
conmpounds of the present invention include single and nmultiple ring
conpounds, including nultiple ring conpounds that contain separate and/or

fused aryl groups. Typjcal ar 0 groups, contai.n from1l to 3 separated or
flised rings and i GRABRED aspett: tae BiPBBR dRNGUcrs AspepGedist 1A, 5
groups cont ahfhgoiRd ot OfcrRAUL ¥0 62r BONpldriHadh aidallySpesdeptaileprsiigr r ed
aryl groups include substituted or unsubstituted phenyl, substituted or
unsubst i t ut éLeaReR HYIodryg n stareeigoier iheneel ifoTuse % prediprmentnor t ut ed
or.unsuq%}iEH£1H¥%§aﬂgg§nanthryl and substituted or unsubstituted anthryl.
Sui t abl € "het'er oC I'C groups include heteroaromatic and heteroalicyclic
groups containing from1l to 3 separated or fused rings and from5 to about
18 ring atons. Preferably heteroaromatic and 20 heteroalicyclic groups

contain from5 tpo abput, 10 rin ons, nost_preferably 5.. [ ri.ng
atons. Suitable ﬁbﬁeﬁ’c@’%ﬁ??‘a&gibﬁp%felsﬁnfﬁ% % e‘h%bﬁ%é‘isooplﬁ%ﬁgedpz%géﬁt

i nvention certadMcOMmPounds of fdrhiela Nebemiriraimeneically edbdepoabld), sdtr S
atons and include, e.g.,_ coumari n€/I i hcl udi n&8- cgumari nyl , qtgpilnol yl

i ncludi ng 81#iaTBFSH, , PBiUEsqOF nalefroispiiaray thetsphan nihe  tratmenyof
pyrim diygyl e hey! or RUM il ;ﬂzre}:)%{!itﬁﬂ'y!of L hinda@lathent SO thaZ@kdtmeht igtz0l y1

tetrazolyl, 1soxazolyl, oxazo , I'mdazolyl, indolyl, isoindolyl,
i ndazol yl , icadoér. zOtydr, agirtdial afzihey invepttion direyhethodsi efy freatngot,aaotyl |

t hi adi azol yl, furazanyl, ridazinyl, triazinyl, cinnolinyl, . .
benzi ni dazoCYMPRBEITOIAT Ure i tHERs sreiestsa et elhree Hi Py dRyFation
benzot hi azolfyttheb&ito0urs04 Yhethidi BATMaltityg any qubAaxKal, i mytablynaphtiner,di nyl

and furopyridyl. Suitable heteroalicyclic groups.in the conpoungs of the
present i nvaffertssd donhteanresnahichpcomprises” 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



11 three heteroatons selected fromN, O or S atons and include, e.qg.,
pyrrolidinyl., tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,

t et rahydr ot hiopyranyl, piperidyl, norpholinyl, thionorpholinyl, thioxanyl,
pi perazinyl, azetidinyl, oxetanyl, thietanyl, honopiperidyl, oxepanyl,

t hi epanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6- tetrahydropyridyl,
2-pyrrolinyl, 3-pyrrolinyl, indolinyl, gH pyranyl, 4Hpyranyl, dioxanyl,

1, 3-di oxol anyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,

di hydr ot hi enyl , di hydraf ur anyl razol i di nyl .

i m dazol i nyP,%Pﬁ'in&&E%PF 'BhﬁC,%PEa}%i %%@I 6?%{.]‘%./{‘.‘%5’ hBYRATUg. 0f gstereoisomer

azabi cycl o[ fadreBBRENHer wikh I2NERAMhac@MEcAN AdepzhBigl carrier or HiR1egitoups
above nmentioned nay be substituted at one or nore avail abl e positions by
one or nore suitable groups such as OR, =0, SR, SOR, SO2R, NO2, NHR,
NRR, =NNR, NHCOR , N(CON2, NHSO2R , 15 NR C(=NR )NR R, CN, hal ogen
COR, COOR, OCOR, OCONHR , OCONR R, CONHR, CONR R, protected OH

subst i t used DETAILEPUDESCRIRTION G PREFPERRE EMBODDMENTSIt ed or unsubstituted
C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic 20 group,
wherei n each of 1ThHe pResé@itoiR@ntidn RISRANELBbMposRIGRCHPEehdramibiaul Qup
consi sting of hydrogen, OH NO2, NH2, SH, CN, hal ogen, COH, CQal kyl, CO2H,
subst i t ut edasdefimedhaveut ed C i -C12 al kyl, substituted or unsubstituted
C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, substituted or
unsubstituted aryl, and substituted or 25 unsubstituted heterocyclic group.
Where saoh groupk: ahesd lemsdweds shbsgrotysedant e seldesed tineatsondaycbe
chosen fron1tq§ fo&ggghng ILat. ) Sui t abl e hal ogen substituents in the
conpounds ofVithEh¢ PEigWeALFon include F, A, Br and |. 30 12

chem stry is provided by Wits, PGM and G eene TWin Protecting Goups in
Organic Synthesis, 4th Ed. Wl ey-Interscience, and by Kocienski PJ in
Protecting G oupdlky3rgropgs st peThranehedkdraynbraeeked.cpafenteferglpvi de
sections on t i g, gr r e 5 e
incorporate5£%§:$§ e?eﬁgg%ﬁﬁﬁtf%f%ggh?f%%¥ég é%gnpcgé %géﬁgﬂqgggﬁégted CH
i ncl ude 16t halisgl golipk leihfos lest absut Sutdrboat oms Evanat@e prederred

sul finates, carbhonates and carbanmates. In the case t her he pr tecting
group for tREE &INELHOPRS Having édg?r?’o% HEPRYPT aﬁ%‘?‘ﬁo%@'ﬂﬁt,ﬁﬁ’ proByﬁ
met hyl t hi omgtdawbpy( r&%ﬂﬁﬂ%ﬁ%ﬂ%&ﬁﬂgﬂém&%ya@é-m 1 hedbesbiltox ret hyl

p- met hoxybenzyl oxymet hyl, 1(3, 4- di met hoxybénzyl ) oxy neth¥l,
p- ni t r obenz peotiguiarhy iprefsrrad edigdngydungy et the copyprunds] of the present

-ni trophenyl.) et hoxy] I - et h Y, Y

guai acol net H%/Yen[qtopr}/ p%rgﬁ%%l‘%rﬁéé)rggy %%‘%/ﬁg?n& rtggl;)g rrljé%%fﬁorﬁ() to about

pent enyloxy met bythdii la@xygetand edemahbex peefeoxhlye?hy@ po2-9 arbon atoms.
cyanoet hoxynet hyl , bi s(2-chl oy oet hoxy)nethyl, 2,62 2-tichl orpet.hoxynet hyl,
22 (1 et hy PRt PEEHAFBORYI ?r%ﬂnﬂ 9%%/11@#6,261 11 grovips of this cldss.

0- bi s(2- acet oxyet hoxy) net hyl , tetrahydropyranyl, fluorous
t et rahydr opyranyl, 3-bronotetrahydropyranyl, tetrahydrothiopyran¥l,
1- met hoxycycl oheRyeferrgdnetiemy) tand aiyyinypgreund in4the compounds of the

met hoxyt et r Ay dr QI RRYLE Yay B TRhARKYA S ARKALAOPHEAN bhe Sorontli@X! de:
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 atdms, still more
30 preferably 6 to about 10 carbon atoms; and even more preferably 7, 8 or

O carbon atoms.



20 1-[ (2-chl oro-4-net hyl ) phenyl] - 4- met hoxypi peri di n-4-yl,

1- (2-fl uorophenyl)-4- nethoxypi peridin-4-yl,

1- (4-chl or ophenyl) - 4- net hoxypi peri din-4-yl, 1,4- dioxan-2-yl,
tetrahrirofuranyl, tetrahydrothiofuranyl, '
2,3,3a,4,5,6,7, 7aoct ahydro-7, 8, 8-tri net hyl-4, 7- net hanobenzof ur an- 2-yl ,
1- et hoxyet hyl, 1-(2- chloroethoxy)ethyl()Z-hydroxyethyl, 2- br onoet hyl ,
1-[2- 25 (trinethylsilyl)ethoxy]ethyl, H-nethyl- 1- net hoxyet hyl, 1-nethyl-1
- benzyl oxyethyl . 1-nethyl:-1 -benzyl oxy-2 -fl.uoroethyl =nmethyl - 1
_phenoxyet hyl , 2W8 dgﬁn? A ERPEP e BIRHP 2p an 1a1f(3{ &hY's ld-ofjt?lfl?g dne or
-trichl oroethrle, dbubld bonds 3ah@Xahé USF Omdre PHEsE! beaBREOMMAd preferred

1- (2-cyanoet hoxy)ethyl, 2-trinethylsilylethyl, 2- (benzylthjo)ethyl,

2- pheny! sel efkanyshgroups paneythoseybavimgxipm £ fpafpput| 12 cagbon atoms.

cycl opropyl et I P I 1 I o) |,

o et hoyph o se Beisrd KIFSY of bR eroBipaPREGHom G tbUAAN=1Y

t et raf | usr ocdrlfdr bfdmer onet hyl ) phenyl , benzyl, p-nethoxybenzyl, 3,4- 13
"~ climethoxybenzyl, 2, 6-ol i met hoxybenzyl, o-ni trobenzyl, p-nitrobenzyl,

pent adi enyl ni t robenzyl , pent adi enyl ni tropi peronyl , hal obenzyl , 2, 6-

di chl orobenzyl, ZufnBichi-pr RAPY In tBebedthbbunassmasd Préke@fiﬁh@@ﬁﬂéﬁ' ;L

fl uorous benzyl, 4-fluorousal koxybenzyl, trinmethylsilylxylyl

p- phenyl beniy¢lude- pingisy lands mulsitpyiing Lareperanfino beryding snubirlsnengy!
4-azi do- 3- C:@%)ﬁ{]ﬂ%lﬂbwglﬁt%onttég{ %%%@@EHW/BF PEYd %@%‘R{Zlbg?ﬁ‘%ﬁﬁhwenzyl ,

p= (et hyl su enz psSi enzy 4-ace

4- (2-trivget gybsps yonetihdxyme? hoBydmraryted @r fussphtings meidhfrbm @-tpiaboiut! |
4-picolyl, 3-nmethyl-2-picolyl N oxido, 2:- quinolinylnmethyl

6- et hoxy - 2. B/AATBPRy BRGNS PR/ FUPY AENLETRHPS qontpgn oM 6 to about 10
pyrenyl met hyh -5lh:p Reiy biShRY IspéciBlyhprefeiref el bk ificlude substituted
phenyl di phenyl met hyl", p, p' -clinitrobenzhydryl,5-di benzosuberyl,

t ri phenyl neoyunsutistityted bphenph e sybptibated ,ora-uaﬁﬁbﬁty'uapﬁ%érﬁnhfbyhyI . p-

met hoxyphenyl di | net - { A e | net (0=
met hoxyphenélu) r?gl?ﬁ%& g‘? (QML %Pg{%%ﬁgﬁgwg) %ﬁ%&%ﬁhgﬁyﬁﬁé}lﬁ%t&%g
4, 4' | 4" -13 i phenanthollardphbétitited doplesybstitet ¢ andh#yl, 4" -
tris(levulinoyl oxyphenyl)methyl, 4,4',4"-tris(benzoyl oxyphenyl) net hyl ,
4,4' - climethoxy-3"-[N-(irnidazolylnmethyl)]trityl,

4, 4" - di met hoxy- 35yfifNpidn W@H@Iyﬁlibw %ﬁﬁfjﬂamﬁéﬂﬂi@ t Weteroaromatic and
bi s(4- met hoxyphenyl)-1'-pyrenylmet hyl', 4- (17- tetrabenzo [ ]
c, g, i ] fl uor dreyeneadiny¢lic graups gontaingxg framyl to 3-sgparater oo fugel rings -

phenyl ) xant henyl - phenyl.t hi.oxant.hyl - (9 - vl , 3-
benzod: t hi oFEE ?foyrg, 8a§°dyai’,og{tb?f§( o o%cgrﬁrgbgﬁ;Q/%%t’?}gﬁe?ﬁ%g%ng?‘?Fi,
benzi sotd) azeltertoaficelib @gxodps donthire fease Sofo siorlt @Oheing atempy obextt i ng.
group for the OH can_be selected fromtrinethylsilyl, triethylsilyl,
triisopropylRSFfeyRbLYGP bt Oy I ’§8§r"’l§6§nssié“}llt‘j‘blﬁih%‘?tﬁ&?%/r§6‘b‘?tb‘bﬂ%¥1’§/I“,'lyt%’g

di met hyl hexybs¥bdinds NeF betenypAisert Mttt t ettt dofiet Mt i by thiree

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



but yl di phenyl silyl,tribenzylsilyl,tri-p-xylylsilyl,triphenylsilyl,

di phenyl net hyl'silyl, di-t-butyl methylsilyl,

bi s(t-butyl)-1-pyrenyl methoxysilyl, -

tris(trinmethylsilyl)silyl, (2-hydroxystyryl)dinethylsilyl, (2-

hydr oxystyryl ) diisopropylsilyl,t-butyl met hoxyphenylsilyl,t- 30

but oxydi phenyl si | yl, 1,1,3,3-tetraisoprfpy1-3-[2- :

(triphenyl met hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl. In the case
of esters the protecting gro fqr_the can he selected .fr formate, 14
benzoy! f or miREEe Es&qraa&mghﬁf‘gggsaefrapé,l‘g:ﬂ ORI gr%té’é%? e lflﬂo »or-Bacet at e,
trichlor OaC?kﬁ@ﬁ%ﬁ’,t et 410F BRESERTYE, nﬁiiﬁﬂ&b’(ﬂ’ﬁ?&l@l‘?, tetrahydrothienyl,

tri phenyl nme oxg}?cet at e, phernioxyacet at e, p- chl or ophenoxyacet at e, )
phenyl acet atetrabiygiothidpycensh e, Bipshidall pr spirohaliaylbi sthigerasphobinzghn type

5. propanoyl ., 4-penf enoat e, . 410X t apo 4- nedi t hi. anoat e,
5p- bi s(4- rreft]ﬂlc%gﬁﬁ nymeﬁy & 8’>1<’yﬁ“%?ﬁ‘g}nﬁ%ﬁ%‘%?‘é%ﬁq‘?%%‘é’? %&%‘%ﬁ%ﬁw %
adamant o e oxepanynattbiephriyel hoxygspinghat diazbginyhat thiapeginghy| b2nigate, 2
,4,6-trinmethyl benzoate

., .4-bronohenzoate, 2, -dj f] uorqbenzoat e,
pni t _robenzoé?fé?hlé@%Rﬂﬁ?Hiéﬁle?‘Wréﬁlcl HatPY Er-"?’é‘é’?’dlﬂ‘ijé’tlﬁ?’ﬁ)’l gg‘ﬁ?&%’t‘%’,’ 4H-
4- azi dobuty E&mﬁ}odioxan 1, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl,
(2-azi donet hyl ) phenyl acetate, 2-fRtri tyit ﬁl 0) OX Iyrret hyl}benzoate, 2_4?7(4-
met hoxyt ri t dibhydropyramylet hydlibyemeddenyR- dihydrofuranyl, pyrazolidinyl,

fimethyl (tritylthi.o)am no | 1. oat e, - 4-

met hoxytri t)ll %ﬁocl) n)P(Z't hyl L%ﬁ%&%&pﬁ@ﬁ%i I ben%’é%%‘lét,ﬁ%ql?g'Exﬂlgﬁﬁlbhenyly’écet at e,
2- (preny oxyabichylo|danmjbebeyl, 3H-indolyl, and quinolizinyl.

6- (1 evul i nyl oxynet hyl ) - 3- net hoxy- 2-ni t robenzoate, 15

6- (1 evul i nyl oxymet hyl ) - 3- met hoxy- 4- ni trobenzoate, 4-benzyl oxybutyrate, 4-
trialkylsilyl Oxy@HEy%rgg?&ﬁjﬁ%eﬁ%fo%edzma§" H@%@)ﬂs@i@ﬁt@[}cﬁh@ oné or more

a
, 2-di met hyl-4- pente e, 2-1 odobenzoat e, 4-ni tr o- 4- net hyl pent anoat e, o-
available positions by one or more suitable groups such as OR’, =O, SR,

SOR’, SO2R’, NO2, NHR’, NR’R’, =N-R’, NHCOR’, N(COR’)2, NHSO2R/,
15 NR’C(=NR)NR'R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR/
OCONR’R’, CONHR’, CONRR’, protected OH, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C»-Ci2 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, NH2, SH, CN, halogen, COH,
COalkyl, CO-H, substituted or unsubstituted C;-Ci2 alkyl, substituted
or unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted C2-Ciz
alkynyl, substituted or unsubstituted aryl, and substituted or
25 unsubstitu‘;ed 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 I.
30
Suitable protecting groups for OH are well known for the skilled

person.in the art. A general review of protecting groups in organic
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chemistry is provided by Wuts, PGM and Greene TW in Protecting
Groups in Organic Synthesis, 4% Ed. Wiley-Interscience, and by
Kocienski PJ in Protecting Groups, 37 Ed. Georg Thieme Verlag. These
references provide sections on protecting groups for OH.Examples of
such protected OH include ethers, silyl ethers, esters, sulfonates,
sulfenates and sulﬁﬁates, carbonates and carbamates. In the case of
ethers the protecting group for the OH can be selected from methyl,
methoxymethyl, methylthiémeﬂlyl, (phenyldimethylsilylymethoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, [(3,4-
dimethoxybenzyl)oxy]methyl, p-nitrobenzyloxymethyl, o-nitrobenzyloxymethyl,
[(R)-1-(2-nitrophenyl)ethoxy]methyl, (4-methoxyphenoxyjmethyl,
guaiacolmethyl, [(»-phenylphenyljoxy]methyl, t-butoxymethyl, 4-
pentenyloxymethyl, siloxymethyl, Z—methoxyetl'xowmeﬂ‘lyl,/ 2-
qranoeﬂloxyﬁmeﬂayl, bis(2-chloroethoxy)methyl, 2,2,2-trichloroethoxymethyl,
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,
1-[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, ~ 1-(2-fluorophenyl}-4-
methoxypiperidin-4-yl, 1-(4—chloropheny1)-4—methoxypiperidin—4—y1, 1,4-
dioxan-2-yl, tetrahydrofuranyl, tetrahydrothiofuranyl, 2,3,3¢,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-
(trimethylsilyl)ethoxyjethyl, 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-hexafluorc-2-
phenylisopropyl, 1-(2-cyanoethoxy)ethyl, 2-trimethylsilylethyl, 2-
(benzylthiojethyl, 2-phenylselenyljethyl, tbutyl, cyclohexyl, 1-methyl-1>-
cyclopropyimethyl, allyl, prenyl, cinnamyl, 2-phenallyl, propargyl, p-
chlorophenyl, p-methoxyphenyl, p-nitrophenyl, 2,4-dinitrophenyl, 2,3,5,6-
tetrafluoro-4-(trifftuoromethyljphenyl, benzyl, pmethoxybenzyl, 3,4-



However, it wll be appreciated that non-pharnmaceutically acceptable salts
also fall within the scope of the invention since those may be useful in

t he preparation of pharnmaceutically acceptable salts. The preparation of
salts and prodrugs can be carried out by nethods known 5 in the art.

For instance, pharmaceutically acceptable salts of conpounds provided
herein are-synthesized fromthe parent gpnpound, which contains a basic or
acidic noiety, by conventional chem cal nethods 10 GEneraIIy, such salts

comhounds. we iR GoslaFRR omer b EERToRBebt: o SifPbih o RSt o

water or i npahtadicdFmhitobehgnt %nta{méhym&bp{;%r@iylt he Halsberizgher ap|6y,
nonaqueous nedia |ike ether, ethyl acetate, ethanol, isopropangl or
acet oni t ri | gickiroperaybr, @@C@@bﬁl‘@é Hp- %u@wbewlmamqheaﬁylsawrauﬁnc| ude

m neral aci ki S

hydr obr om dg?ﬁﬂg’dro%é&ggaﬁﬁoﬁpgw mrﬁlé’ﬂf'h Z&mgﬁop_%atgg%ﬁg’ 2 é]aeﬁyc aci d
addi tion Ssal2tp;rosy|lch zaacylémnn@eamil e,p-amémlmrzyl t r4- ﬁZldOfaaclalombmeyl nﬂ e ate,
fumar at e, c ate ate, sy nat e, rtrate,

met hanesul f T‘gog’r‘?ghﬁ!’?rlﬁyhene OSR%IF@Y% lf:’ulfﬁﬁlé'ﬂg addi tion
sal ts i ncl udBethAPIbEARAILC 4Sadetkybrtsy] aar(ztmﬂﬂmlﬁm@@ﬁummmswm

cal ci um and ammponi um salts, and organic alkali salts such as, for exanple,
et hyl enedi a@iaﬁbthYéftﬂﬁEhYél ard- H@OlYN NAIERly | edupetaibPaieohd, IFPEEPanG-am ne

and basi c a 2 0 |on may be
in crystall | ne m 5] ?4‘|er as ree colr%ﬁouﬂgg o([r:}gglts4 ém]ﬁ-xﬁg?%rg ( L . hlydrat es)
and it 19 i pymmyhdet&iyht botdipthenyimethyd wi t m-me.‘th@(}dcphmlybheﬁwb pr egent

i nventi on. oI ion are r the a t.,30 17
used in thi® ﬁ 81‘ altdefl né’d’%@?@§ gﬁﬁng ac f¥bund
havi ng underugpmlyam@ﬂ@nn ctab(zldabutyqsheam)ﬁféq@laax ﬁéllbﬁﬂiyldi;bh@iyhﬁéﬂ@d,dl p-ion of

a further chemcal group to ¢ ange( or pharmaceutical use) any of its

physi co- chemethexmhspridiphenylneidnl.as drBetheyprhyngiphsngimetivhbi 11, e. g.

ester and e of an iy Qﬂétgzﬂc r%,ﬂg ive
conpound petrntpegdrel %ﬁ{er9§1ﬂggﬂ§?st r at |%ﬁ4t\é&aﬁgﬁaj ect @@46%1@6 we Iknown
nmet hods 1& gyddiidrisg, Eadmhhﬂoplglmhnad@hmyl)methyh,g corrpound are kaguh™t o
‘those skill he .art an e fo . in Kro et al.
Text book of %ﬁ(kﬂﬁ&?ﬁm govgrly GpzoyloxyR ‘%BY %’%’0

Any conpoungirhefHRiert- Nquﬂiaaablwme&hylntrﬁpned to repre&emtdm&ho;@ps’cﬁl c

conmpound as vveII as certaln variations or forns. In particular

conmpounds r éﬂ@d@@@l@t@y]r)@#rbﬁmoﬁﬁm‘@‘lav @I%W#@Pme@@rtlréﬁr C@NHHQ%} ef‘or e

gi(leffao: gczjrr{efke{ o g‘r%fggﬁjdjsg edr}d;gdé‘ltl’)’(%p‘%el n£ t%gnﬁ‘lj%ﬁir}g? t%greof

i
géﬁpgﬁﬂfrgﬁﬁ? e e Wmnd;ﬂfﬁ S%r"é}?ﬁ? e S o1 3 ven
racemat e, “@ﬁ%&@“;%tl on@hd ¢ forﬂ% IS&%% aﬁlﬂ“@ﬂg?(’ao’ggﬂ’%g’ﬁeélyﬁ f or s,

one or mreb@hh@&ﬂrﬁawlssfaaﬁao R dtHE xadk esf (el eqherdPatlel prbREting t he
conpounds of the presént ‘invention represented by the above descri bed

fornul a | meyounciferdethen@H cae sbelepelagtiedy fsem: Heimethysinetriethydsilyl,

di astereois oi soner doubl e

possi bl e, t%g?r%éﬁmlpgﬁgpsone cagggé%ﬁg&%owe%u% could é%qg?h%o? @@rys’oner or
(2)-isoms. dhrhet}iyﬁlamlsgﬁ]!,ll e Qmﬁrhomgrkhem&u;&éﬂyﬂioubltémﬂddneﬂagmyl doubl e bond
wi |l have i e i sonmer.i. t could be t sane dlffe nt than
the stereoi i’b’ﬁég Xlirs%t’ he ot I’?é erﬂ"é’[?aa]e bond&" Fb’f‘ylé'{% lm)I ec Bh BV ngl e
30 isoners ashdHykhite&i9f dEeBREANeahIsiiL! Mgt blis/l)S topferBimbitRxpsiggent

bt

i nv ent i on.
tris(trimethylsilyl)silyl, (2-hydroxystyryl)dimethylsilyl, (2-
hydroxystyryl)diisopropylsilyl, t-butylmethoxyphenylsilyl, t
30 Dbutoxydiphenylsilyl, - 1,1,3,3-tetraisopropyl-3-[2-

(triphenylrnethoxy)ethoxy]disildxane—1—y1, and fluorous silyl. In the case of

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



18 Furthernore, conpounds referred to herein may exist as geonetric
isoners (i.e., cis and trans isoners), as tautoners, or as atropi soners.
Specifically, the termtautonmer refers to one of two or nore structural

i somers of a conpound, that exist in equilibriumand 5 are readily
converted fromone isoneric formto another. Common tautoneric pairs are .
am ne-imne, amde-imde, keto-enol, lagtam actim etc. Additionally, any
conmpound referred to herein is intended to represent hydrates, solvates,

and pol ynor phs nd m xtures thereof when sych. for Xi St 41 di um
In additi on&%ﬁﬁ%‘ﬁ%’ r ?eg‘??eed C[i‘g)f?%ceﬁ%%i ﬁ‘cﬁié’ﬁ"ae‘%rgﬁ%t?’ i ‘r?{lldh&"w&a@

i sot opi cal | yidhakehédmidites. Al | gearBtisdoacetamyer s, taut nreicyacetate,

at ropi soners, hydrates, solvates, polynorphs, and isotopically |abelled

forms of thERhsmybushoxyasEteed t oPHEIBYACCAlSd mi x e oPhen@gpcetgice

consi dered w.thin QR [}%&Qi ' ' vide a
nor e conci s@h%fli};é}%?e}t%t%igﬁ, Sg?ﬂ%e‘(%f@,tﬁ qu t??%??@ééqglﬁ%ﬁgg?oc%&gi%ﬁ herein
are not @Guapidpamdyli Bperitendate, m4-aekmpentandate,i ,4Hetbylsthedithio)pantanahte; her t he
term "about® js. used expljcit or _not. .ever uant i given herein is
meant to re?@r‘g’ﬁg"fﬂr’?éhorigpbﬁﬁlyl (s StV %X’gﬂﬁ"@f"a‘g' al R Ent {i o refer
to the appradamBhidafe,t erdivsdtegidaiethalydtotbhate, isezoates g5 phedyler@ata)f er r ed

based on the ordinary skill in the art including equi val ents and
appr oxi mat i rsb-drimetylbenzoateper i frbroEObERORl: medSutiBREFPERERIEL | 0d% f or

such given LN S)Im)agg 1 44 ¥
preferred Yﬂﬁlédb%néiﬁg&nﬁ, - g;g}g‘%%aﬁg’e? ancf ‘ﬁ%ﬂg%%/é‘é[&%tfg& yqb%l,uwvr\,{%eer’ei n
Ray, Rbyp , (hafdfeyttsiphasyldeftateed b2{{irigyitiRa)okyjmethylbenpeateer r ét{Ray, Rby,
and Rey are_ hydroge nd 30 substituted or unsUbstituted Cl-Cl2 al kyl. More
preferred Rgﬁh%g“&étﬁboqﬁ??eﬁ}@gw fgen and substituted or unsub?tyi t ut ed
G -Cb al kyl grreish1 i @ketylBenioatd)ydr ogen, substituted oR-{f4-

{ ﬂ*iyﬁf;@m]iq&wl, : gyl 4l

unsubstituted net substituted or unsubstituted ethyl, substituted

or unsubst i mateerprishshiolnetheleminometyheriests, i 3-(AlElexyebsrvpgstateartd

substituted | - ta hevdiiX iﬁ?{ﬂg ' 26 HOSiasd i tuted
tgrt-lbu'tjyl , %@?ﬁ%@%@i)g&r&%%%b%p?tut gi so%&tﬁ)\t}j?—,%%t:f]lg&igbrgﬁot ut ed§%lr -
unsubst iltsut édlcvutiagobphgthyl)B-afethosed-nitbehdnzoatet s debersglakyguiyngts, arde OR'
=0, SR, SOR,, R, , . NHR NR R =N- R H N ) 2., NHSO2R'
NR C(=NR ) N@@%‘&”Qﬂ%%@éﬁ dﬁc?m@bgﬁ‘wu%m(%ﬁf@ﬁd?
CONHR |, CONBefenoRfedt ect eslidddbemztasd,i t ut edQfrounsidisflpénthfidate]- 012 @l kyl

substituted or unsubstituted 02-012 10 al ken)(l, subst|tuted or '
unsubst i t ut ébcmanethyiikengpate, subst i t utErayihenzepesulfonated aryl, afd

bsti d i i UReth gyﬁgg i ]%P f R
;lrjoztplst?tsei &%é%ﬁ%ﬁ%@hggﬁgg?%ﬂ ?o@/ﬁﬂl tglyglﬁ%up co S|§1t1?lr)1g 0 at%ﬁ/d£ I(’)Qgen, OH,
NO2, NH20 SkthiéiNacdtekyrgetinyl)kEktoateOnl k3H/(2-dBlbbhacetog¢thylbveatoate, unsdist i t ut ed

01-.012 al kyl(lienszyu o:%f)le lif&]ggnzoate, 2-[2-(4-methoxybenzyloxy)ethyl|benzoate,  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, tbsylate, 2-[(4—nitropheny1)ethy1]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



15 or unsubstituted 02-012 al kenyl, substituted or unsubstituted C2-Cl12

al kynyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heterocyclic group. Were such groups are thensel ves
substituted, the substituents may be chosen fromthe foregoing list. Even
nore preferred substituents of the above nentioned groups are 20 OH, SCH3,
SH, NH2, NHC(=NH) NH2, CONH2, COCOH, pheq*j, p-, m or ohy dr oxyphenyl,

i ndolyl, including 1-, 2-, and 3-indolyl, and imdazolyl, including 4- and

5-im dazol yl_. rogen _and nmethyl..are the nost eferre and Rcy
oroups. SpeBTIHPRSERAR Toll e Qe et e ARTMoRl et HieRRY callbar R Y
met hyl , whemethdsmdétRaly <aRbohate henflddrepainhdtbyl asakborpitefl ettiyid cRiyoniate,

hydr ogen and parti cul arlg preferred Rb¥/ is nethyl, and when Y is
- CHRay - CRby Brgmoethiley GaPenate) ard-{mpthy W@ew hy<RtBeRaCor Myl |

articular pt I dr It 4 r el 8% IS
get hyl . 30Pglﬁ°'??§llrjol%g‘g’ll5%%@5%%9’%@“@@%?’2@ ,méﬁgé%gpare h%ger%égR% and

subst i t utted (toimathplsiiEiettyat ed cabobate, al k 2Hdirmvkthgl(@mebbtindoettlyl)sijdletind, R4,
and R5 are hydrogen substitufed,or unsubsti ed 01-06 al kyl, ..and 20
cven more proRt 20ShaiSitonh SRl iR, chEthsd i teBhoten
subst i t ut ed cafbonasd/bst i t ut gg{e{[FNethogybisiljsulferyl]oRy]tethaulbiuiran Sdylpxopy | |

substituted or unsubstituted i sopropyl and substituted or unsubstituted

butyl, i ncl Garhegatibisobbbile gagongts uikduiblucartbanate, - iRy | canboatest aliylt ed or

bstit ut egd tyk ' d bstj
EPZ:‘J e?rledlusu sﬂt()?lt(‘gl %n?ém%%%ggrﬁé%}l%g are p%@}il i(%':rﬁ(%éqﬁ’g, %%%ﬁlyl NC2,
EH:?‘ , NROR cartkinRte, p\iﬂ@@@hsnyq(c@er)Raae, Nus%m-naphmmb)ég\lmsagbmo— |
al ogen, ; ) F rgtecte
Gy " Subst i ¢ QraFOR PR DA CPOTRIenl Ry S ety dtobeRit
unsubst i t ut egrifefratel2 phkeshnzyls Ubsibohiitegd PmettiGitybehiyl Uteebérrt&1 23a-kynyl

substituted or unsubstituted aryl, and substituted or unsubstituted
het er ocycl i dirgethopybansl ei ¢arbopdeof upbraguigpr?pEmethylydcaehrnaiel y el ect ed

fromthe gr { sti ydr N, H2, habggen, COH,
15 CQal kyl ,W?Lbst%?ﬁ%%}g’or %ggu%lsngiﬁhgt - Cl%ﬂioﬁ%ﬂ?’ suggtgi%t uted or
unsubst ilttut dihit@phar?yljettye matbormsitdy S2-(2-nitexphenylprepipk carbonatd, yC2A34-kynyl |
substituted or, unsubhstituted aryl, and substituted Oof unsubstitufed
het er ocycl i EnedPg]ﬁB? W@f%'emgﬂeﬁe%‘fl@ﬁw ar eCEFILIPQHE@I’ ves ‘§1‘5%r§(f'?f eé’éée%i“ﬂe

substituent gafBthake ch idylReRihb e -pREAGHYID barbonai) BveRmeRe-p2ef erred
substituents of the.abﬁgﬁjneyrﬂllti oned groups Zre OH, SCH3, [SH, NI-}Ig-, ,(’
NHC( =NH) NH2 P pearbepatgy  oRhermasyl pheashonatedol30-

) 1h% )
i ncluding 1 =1n nd i 5 gaz j in - :
5-1m dazol yld.lmg@-‘gr gen, ldmet y ,ne}tgop%églyﬂ, %%%%a?@angnéen%%ngle t he
nost pr &0er tleidcdtibonie, ARG, inRthe eaxtt dfocagbamptes e [@ptedcting grbyp fparthecul arl y
preferred R,  R2, R3, d R4 are hydrogen. And particyl ar referred RS
e et byl - GH Gt A SERRIFS dmpae B Dty Mt el ke s TR 7
wherei n R7 ingetB§l- N§5HnMe6h E&bamble. The nitidrC bt @Hiés)él ge)lafa@r&@mﬁ%eand R8

yl .

are hydrogen and substituted or unsubstituted C1-Cl2 alkyl. Mre preferred
R7 and R8 amet lijigrrgted ame lynitation of dae seonenefuthst inventian, cinastheyiiave and

even nore p lﬁ}g&? rrﬁ,%feliroitn?d @édar %F@mugﬁgﬁ& of sl‘(ﬂ&tmgoérgﬁﬁé !forj SAPLHAP Mthl?e@d

butyl, including
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.



5 butyl. Hydrogen is the nost preferred. I n anot her enbodinent, it is
particularly preferred that R7 and R5 together with the correspondi ng N
atomand C atomto which they are attached forma substituted or
unsubstituted heterocyclic group. In this 10 regard, preferred heterocyclic
group is a heteroalicyclic group containing one, two or three heteroatons
selected fromN, O or S atons, npDst preﬁfrably one N atom and having from
5 to about 10 ring atons, nost preferably 5 6 or 7 ring atons. A

li di is th t ferred. 15 Particul arl f di
PYe" o esencERbBrL S WaR 98 g kB, gt e phorkieb LAY hsPRELEE o1 s
dotted |inesal¥brasprriilewigdni thd eope esetiee intettion agddte i ivak Baydbbet ween

the C atonms to which R and R2 are attached, and the presence of one or two
addi tional M&RBE D the: MEepRtationC oht BharmacepieHRacapBtaMe otaltsat Thehed. I n

addi tion. t g5 atRACHRUIIN ki ProRils AONULHN: SBY bEHhnARS kidwar ().

The single ners and mxtures o I somer hin the scope of the
present idSnvamthenart.251 n conpounds wherein A is R18 22 \Wen Y is a)

- CHRay-, -CHRay-CHRby-, -CRay=CRby-,or - CHRay-CC-; or hb)

- CHRay- CHRby- CHRey- or -CHRay-CRby=ClRcy-, and a triple bond exists between
the C atons to whAbrhinBtrare] pHamneceuticediyedccepablpasdlisc wif acdmppnafisrred RO

i s hydrogen, suhstifuted or unsupstituted 5 Ci-Cl 2 al kyl, substituted or
unsubst i t ut Qﬁoﬂggélée%ﬁlﬁeﬂw ,SY%BE?I?? t Bnbrtgﬁngﬁﬁ%‘?ti tcﬂ%lré%o Leyhighynyl |
and substit gbghiRE 4ibEdRs brtatier %‘ietg', (J)kgy abkeayiyhal MRéBidd ahefradds is

hydr ogen, substituted or unsubstitute Cl2 al kenyl, substituted or
unsubst il0ut &enepalty,2such salts are, for example, prepared by reacting the free

acid or base forms of these compounds with a stoichiometric amount of
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
solvatioh 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



al kynyl, and substituted or unsubstituted C4-Cl2 al kenynyl. The 10

preferred substituted al kyl, substituted al kenyl, substituted al kynyl,

substi t ut ed

al kenynyl may present not only one but two or nore

and

substituents. Mre. preferred al kyl groups are those having from6 to about

10 carbon atons;

and even nore preferably 7, 8 or 9 carbon atons. Heptyl,

octyl and nonyl are the nost preferred g kyl groups. On 15 the other hand,

nore preferred aIkenyI
atons; and eve
octa-1, 5- dlgﬁ§

nona-

nona- 1, 6- di eaﬁipomﬁha-hb.viagl anydlergaﬁaa 4, 4ehcdnﬁjayl derdnetioh 3-sdlc<hnybs
hept a- 1, 5-di enyl, hepta-1, 4-di eny]| Egﬂ%g 1,3- 20 _di enyl are t he 3?
Tgr oups

preferred alskl@ﬁ?tu’ij?%u?fs adéﬁtl?’ﬁe"fotah

are those h
7, 8 or

oct-3-ynﬁ,
non- 5-ynyl ,
hept - 6-ynyl €

10

15

20

25

30

RdChemBical pgrover e (changm o

n atons. Cc -6-ynyl, oct ynyl, oct-4-ynyl,
sohibility ny Ihlowlldbﬂﬂyyle g. ncﬁteﬁaymiytthemdmr‘wastmels Ofn@lme@tlyﬁyl

groups are those havi ng from6 to about 10 carbon

jq l%c 8 ag%gl‘l%g#]%p ggﬁﬁg%cﬁ ere ﬁatI?lgg.nln t 'éhgr'n‘fu[aﬂ”y"

%ﬁbo&a&ﬁf‘ﬂcgl td%e?bag‘yn olr”oit§ Wc@%ﬁ@ﬁnc@lngr@;y@r@le@rs%cw gkerably

non 4- no non n n-Jd n

fibstind Ve HERL e 28uH0KompIS oIt andfhdraitilention vg |
1-ynyl are tar@myest Wxtahplosest \aélkmsobvrgnmmsds@ﬂ;irbeucmea maamg pbae
preferred al kenynyl groups are

given acCting compound are known to those skilled in the art and can be
found e.g. in Krogsgaard-Larsen et al.,, Textbook of Drugdesign and

Discovery, Taylor & Francis (April 2002).

Any compound referred to herein is intended to represent such
specific compound as well as certain variations or forms. In particular,
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
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
about the double bond is also possible, therefore in some cases the
molecule could exist as (E)-isomer or (Z)-isomer. If the molecule
contains several double bonds, each double bond will have its own
stereoisomerism, that could be the same or different than the
stereoisomerism of the other double bonds of the molecule. The single
isomers and mixtures of isomers fall within the scope of the present

invention.



those having from6 to about 10 carbon atons; and even nore preferably 7, 8
or 9 carbon atons. COct- 1-en-7-ynyl, oct-l-en-6-ynyl, oct- 30 1l-en-5-ynyl,
oct-1-en-4-ynyl, oct-Il-en-3-ynyl, non-Il-en-8-ynyl, non-1- en-7-ynyl, :
non-1|-en-6-ynyl, non-|-en-5-ynyl, non-I-en-4-ynyl, non-1- en-3-ynyl,
hept-I-en-6-ynyl, hept-l-en-5-ynyl, hept-l-en-4-ynyl, and 23
hept-1-en-3-ynyl, are the nost preferre\d%(al kenynyl groups. Preferred
substituents for said al kyl, alkenyl, alkynyl and al kenynyl groups are OR ,

=0, SR, SOR, <( N2, NHR ., NR ,_=N-R,, .NH N( COR12,. NHSC?R' |
B OB YN R TR o COBBRUR eI B D RGNS BHENRES
CONHR' , CONBeBmetfit Ofsbiced @d., TDSnid Width SordBA)PSls tali®andérl; @2 agl Kyl ,
substituted or unsubstituted C2-Cl2 al ken substituted or unsubstituted

) : .,
C2-C12 al kyﬁﬂqpl%QIBﬁS-tﬁP@@ﬁé?ﬂXbﬁ%é@Tmu{%&O&?‘Sﬂ refgre teupae iaf utve ar
unsubsti t ut e i r ' f . Lhe: RS
i ndependent thorts%e%tg-([:l? g"yd&fl rlg%glte ﬁ%%%?@?ﬁ%ﬁﬁﬂgg ieﬁ%&gyﬁﬁgg?ogen{ﬂ %Efi NO2,
NH2, SH, CNarbéateagldly, c@rtrt@Dafrky ,or@OBkmsribsfartut tod amothers uGstimoned

G -Cl2 al kyl ubst.ituted or unsubstituted C2:Cl2. al kenyl, substituted or
Unsubst i t ut SAMEIREES BRI ngre - AUBBE TN ey BRmEiE | Katstgh y Fectafiy
substituted lz%tiﬂﬂmétd?%dditibﬁdll@,%ﬂ%@@ﬁi—‘ﬂd@cgfﬁ‘éﬂtedWéelﬁ@reﬁlﬂ@él irlendpd tar e

t henmsel ves 15 substituted, the substituents may be chosen fromthe

f or egoi ng | Fepresgpi ehystretes.r salvatasst and epelymaphsh aangd gnixtnees i theeept

aLkenyl , al [ I . = é;ﬁ?\g FCONHR'
OCO\IRyR , C%&@ sa%%ﬁ%lrﬂg%&g%dn%%%ﬁgggg%ﬁ 03?1 %@gﬁ?@g?&&l& t he Ilge gr oups
i s prefdlablty heetiecineg dxisninhisdtamjeally-dalrdtead: forecs. oAll 2@ometribdsometrsd

G -Cl12 al kyl ubstituted or unsubstituted ngll% al kenyl, s bstituhed or
insubst i t ut SHUEIREES AR RORTOMERA SHEAESH o §ODRTEms uBODTEtRRF ar 97d Even

nmor e pref er [estopidasly (deMed fornd ESeabbipoudidee pvferred ky Mydreafnldagbikenynyl
groups are halogen, OR, =0, OCONHR, OCONR R, CONHR, CONR R, and
protected Ornieresi therrofpragce onsiglersd gmatipns dhet ReoH ofs theepeesaity

sel ected fr@méﬂtﬁd’{gt hylsilyl, triethylsilyl, triisopropylsilyl,
di met hyl i sopropylsilyl, diethylisopropylsilyl, dinethylhexylsilyl,
2- nor borldyl di met hyl silyl, t-butyldi nmethylsilyl, tbutyldi phenylsilyl,

trienzyl syl eispeeyd syl ot peni s o S PBPIHLTEL Y

pyr enyl met hexpsidsidng bivent hbrh iteshbty bhaiifivd wigh the term “about”. It is
hydr oxystyryl)di met hyl'silyl, (2- hydroxystygyl )dl”l.soprgi)yl silyl, t-
but yl met hoxystteagtosd yhat,  whathety theherm| Shout” is used Fxpdicitly ssppepyl - 24
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", and _CHRay'CRby=CRCy‘, Whel‘ein Ray, Rby, and Rcy

are as defined before.

Particularly preferred Ray, Ry, and Rcy are hydrogen and
30 substituted or unsubstituted C:-Ci2 alkyl. More preferred Ray, Ruy, and
Rey are hydrogen and substituted or unsubstituted Ci-Ces alkyl, and

even more preferred is hydrogen, substituted or unsubstituted methyl,



3-[2-(triphenyl net hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl, and
wherein each of the R groups is nore preferably selected from hydrogen,
unsubstituted Cl1-C6 al kyl, and substituted or unsubstituted aryl, O, OH
=0, OCONH2, OCONHPhenyl, and protected OH wherein 5 the protecting group
“for the OHis preferably selected fromtrinmethylsilyl, triethylsilyl,
-triisopropylsilyl, dimethylisopropylsily, diethylisopropylsilyl,

di met hyl hexyl silyl, 2-norbornyldimethylsilyl, tbutyld.imethylsilyl,

t - but yl di phenyl sj lyl,, trib lsilyl, tri-p-xylylsilyl, tri | silyl,
i e oy FORSERYE o CERRA RN shhyh STERhlY o GhRIGAREY
pyrenyl met hexysyll Ydubdtitatéd | ot hpbsabstituted | Woprepylhydhaxyabyfitlteddiofre thyl s

ilyl, (2 -hydroxystyryl)diisopro pyls ilyl, tbutylmethoxyphenylsilyl,
t - but oxydi pHesibstityted p‘g}{lg}rylpémgﬁggﬁégbvg_ or unsubstituted tert-butyl,

3-[2-(triph ) jsShl: - ' re the
e B e T

al kenynyls gsecHbsityMRrefeYréd subsRayer@sRifysaGiipypupsrare @RYy=CRBRSGOR:, and a
single or a_doubl e hond st s Qef,wee he l,ch d_R4 are
attached, t§gﬁﬁﬁg NgESU Puﬁ%@%%T Gﬁé%bsﬁ§?g%gg?chﬂgﬁg#§rk§ﬁ§§§FR’20 The
preferred. SW(E/{)JNRWRH’,keCN)Wha{T&gerW eSeR’, NCDOR] Y COERAULOCTNKR’, NOr €
substituents. re preferred al kg&/n | grou&;tare t hose having from®6 to
about 10 cafSSANERNs; CAMNHRYenC ?%¥breﬂép ¢d 7, OBl,or sybstiEd asns.
Cct-1-en-7- -1+ ep- 6-yny ct-h-en-5-ynyl, |7 -4-

oct - -en- 3- iél% ,’"Sﬁg%tf{d- e@’1 -%ny%ll,(ylgotr?}]lb-sgiﬁ]h} dyyn% u%%%ljbf?tg%dgn¢gj-dylayl ,
non- | - en0b- pikdnylneobistitntett yoylinsnbstituted- SoyOiypl allkyel - Isubstitétegnir,

hept - 1- en- 5- , ..hept-|-en-4- I nd_ hept - | -en-3-ynyl, th t
oot orrod aPBAPRYTSEHoED M oruaiiaund! or ubRRUBRlRteS FdeiaRelo:
groups are %Ig,:@he%,ea%%f SR &dﬂ@;}s isNAdepehBeftly seléctéll frddiCRR |

N(COW 2, NH NR C(=NR)NR R, al ogen, COR , 30 COOR , OCCR ,
OCONHR' ,  OCeryeR consiyiHrg of doimogen, bt B&e Ny, SH, CN, halogen, COH,

COalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted

15 or unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted C2-Ci2

alkynyl, substituted or wunsubstituted 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, 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 and methyl are the most
preferred Ray, Ruy, and Rey groups. Specifically, when Y is -CHRay- then
particularly preferred Ray is methyl, when Y is —CRay=CRpy- then
. 25 particularly preferred Ray is hydrogen and particularly preferred Rpy is
- methyl, and when Y is ~CHRay-CRyy=CRey- then particularly preferred
Ray is hydrogen or methyl, particular preferred Rwy is hydrogen, and

particularly preferred Rqy is methyl.

30 Particularly preferred Ri, R2, Rs, R4, and Rs are hydrogen and
substituted or unsubstituted Ci1-Ci2 alkyl. More preferred Ri, Rz, Rs, R4,
and Rs are hydrogen and substituted or unsubstituted Ci-Ce alkyl, and



substituted or unsubstituted C -Cl2 al kyl, substituted or unsubstituted
C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, substituted
25 or unsubstituted aryl, and substituted or unsubstituted heterocyclic
group, wherein each of the R groups is independently selected fromthe
group consi sting of hydrogen, OH NO2, NH2, SH, CN, hal ogen, COH, CQal kyl,
COOH, substituted or unsubstituted G -Gk al kyl, substituted 5 or
unsubstituted C2-Cl2 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl,

bsti d bsti d. d i i
erer ooyl s v SISHOREAEHER s Kl R SHURRRUH: S B NARNORY KD

subst i t uent substituredc has emndusstituhed f etlegoi sgbkiititedMure whefisstiteded
substituents for, the above nention al kenynyl groiJBef 0 are. hal ggen, OR ,

e
=0, OCOR', BXERR SUlyieR Or CBRpRDSt REOPTRRY eBRRFIGEdWRES ei n

each of the i e ) f $tibut ed or
unsubsti t ut 85 SE‘%E %li{gt%gl %}B{l’ isrg(ggtaw t§ gg@gﬁlﬁ%ﬁsﬁﬁ%@iﬁ% Eeléﬁ%g %{g%gttlényl ,

subst i t ubedsubstinstedsun vnsedstiited sabulyy myld sabstigitbd tartwnsebstituted

unsubst o e Sl TRURN PSR e bR S S oy

]E)rot ected CEOQRe,l _lrelixlcbgt thI-p]EQ]t_ e%_l:llkinl’l,g gNoRp) roH()le Z|CJf<l|('Cti)RJr2;af NHRSOYRSel ect ed
romtrimethylsi triet si , trijsopropylsily , ,

di et hyl | SoPICRUINRINRR gi €y ey ORMy | CORR neGPRexPSANFIR,

2- nor bor nyl gyame-si | SbNHR’, 20cei Rl ”ﬁﬁpbs@lci%:‘ﬁ yl oH, - bubyL@hrBanyLsi 1 yl,

tribenzylsilyl, tri-p-xylylsilyl, tripheny , di phenyl net hyl si lyl,
di -t - bufl@l nenisybstityied bCs@i2 bwllnil) - Substitered net hoxpubkiityted C2-Ci2

tris(trinmethylsilyl)silyl, (2- hydroxys tyryl).di t hyl si . (2
yar oxyst yPoirun shistifuted ) REOBRGHRE Nalgandlipigh Shb¥tiniea or

t - but oxydi pheryibstitiled lardl,3,ahd esuilbstHREDPYE - uASUbstituted heterocyclic
3-[2-(triphenyl met hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl, and

wher ei n eacBr@iptWheringashnal the Rogwunscisdnasprendenty sslected fiomy dhegen,

unsubsti t ut i - t pipyt (o] safistatu Ve , OH,
=0, OCONH2, gg&}%\lﬁgﬁgnil é grﬂ prrgggz’t (géﬂ O%@\ﬁhg}g%]ngﬁheclg’r gtggbcg[%?lhgcgﬁéup for
the OH 1§ pCOadkuh|GOOH , entteatitiiteinodOunsuibsditpediCGiyCi2 aikybt srybstitured :

i | silyl, di i | silyl, . .di | | | si Lyl
df et gt noxd SigHoS RS G ROT itk st RERER e Gi-co
t - but yl di phanghsil) ykubstitiieazydssi inkubbtitutedx yamil,si Axll, sulfstituigheny! silyl,

di phenyl nethyl'silyl, di-t-butylnpethylsilyl, bis(t-butyl)-1-
pyr enyl net hngubsiimm betarpayelisy gEPuR Veherg) sych groups’ are themselves

Bt y1 et hoxyBRET TSy FEpUFalbs oa, e by PRy e erfiolog sk
20 Even more preferred substituents of the above mentioned groups are
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, methyl, isopropyl, tert-butyl,
and benzyl are the most preferred R;, Rz, R3, R4, and Rs groups.
25 Specifically, particularly preferred Ri, Ro, R, and R4 are hydrogen. And

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

30 Particularly preferred Re is NRsR9 and ORi0 wherein Rs, Ry, and

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



5 3- [2-(triphenyl met hoxy) et hoxy] di sil oxane-1-yl, and fluorous silyl, are
the nost preferred substituents for these al kenynyl groups. ‘
Particularly preferred RL6 is hydrogen, OR and OCOR , wherein R is

sel ected from hydrogen and substituted or unsubstituted C -Cl2 10 al kyl .
Particularly preferred R is hydrogen and substituted or unsubstituted

G -C6 alkyl; and even nore preferred isyjhydrogen, nethyl, ethyl, propyl,

i sopropyl and butyl, including tert-butyl. Hydrogen, OH and net hoxy are the

nost preferred 6 grqups. 15Partigcul arl referred R17.and Ri.s are

hydr ogen and su%?ﬁtm%ﬂycﬁre%gﬁ‘%g{%i %‘ilé%; %e- %Xér%ﬁel&?pdl\ﬁ}’r tﬁ}lé‘?éevofed R17
and R18 areyhydbetemiednd, -4 kiU sk eOprefis @RI AU L &e RHdAldenl anand even
nore preferred are hydrogen. 200n the other hand, in conpounds wherein Ais

Parti cul ar | yupstituedear RNSubsiifutesh&h-Cs @bkyl; tancb@ven moTemeksted dsed
Ci-Cl2 alk ti it i d
ansubst |t uf AR g P, e To NP, ULt St BT ncl BB el 00 ©f

al kenynyls, aodylrbiyelrpgedt és &d ynoss prefbrogkn, 27 substituted or
unsubstituted C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl,
and substituted or unsubstituted C4-Cl2 al kenynyl. The preferred
substituted al Kyln afibisdr dribBdirabKE€NY s partisilatlyt Séfairkyd niht Rpchrad/Rst i t ut ed

al kenynyl may present not only one 5 but two or nore substituients. Mre
preferred ategdathgr sifs the sorrrspending Ay aterons (& aggvuto whiekatbey ag€ons;

and even nor Y4 9 : slf%‘% : :qonyl
are the nost ﬁﬁ%? é?{;fé}@ %Fﬁwﬁ‘b%&p%r.c%@%%ﬁﬁgﬁg atﬁg!:h?rg?%d%rlg?g}lrged

. al kenyl 1@r ouegards; e prefeseedatiengrocyolic 6 groupbdst 40 leaetvaticatliers grand even
nore preferably .7, 8 10 or 9 carbon atons. COcta-1,.6:di eqyl

oot a- 1. 5 i ERYTaInRg 94, IQuPEEHTCE HEleroaomeSeRpicd Femaa Croatgms

nona- 1, 6- di enydt, pra@iably 6ndiNeBYdm, BARGhAViIAzGt@AYS to RBBEt 13ritkbetbins,

hept a- 1, 5-di enyl, hepta-1, 4-di enyf_, hept a- % 3-dienyl are the nost preferred
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30 OCCONHR', OCCONR R, CONHR, CONR R, protected OH, substituted or
unsubstituted G -Cl2 al kyl, substituted or unsubstituted C2-Cl2 al kenyl,
substituted or unsubstituted C2-Cl2 al kynyl, substituted or 28
unsubstituted aryl, and substituted or unsubstituted heterocyclic group,
wherein each of the R groups is independently selected fromthe group
consi sting of hydrogen, OH NO2, NH2, CN, hal ogen, COH, CQal kyl, COOCH,
substi-tuted or unsubstituted C -Cl2 al Kyl, substituted 5 or unsubstituted
C2-C12 al kenyl , bst | tuted nsub al kynyl bstituted or
unsubsti t ut ed ar@H’ kdlssﬁ)os&'{]g%’ @ﬁh@hﬁﬂ%‘m’tu & #ﬁ’éro&?l’c 9T oup.
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chosen fromthe foregm ng list. "Mor e preferred substituents for the above
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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, ocf-4—yny1, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl,
non-8-ynyl, non-7-ynyl, non-6-ynyl, non—S-yﬁyl, 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 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-en-4-ynyl, and



5 butyl met hoxyphenyl silyl, t-butoxydi phenylsilyl, 1, 1

, 3, 3-tetrai sopropyl 3- [2 -(triphenyl met hoxy) et hoxy] disiloxane- 1 -yl, and
fluorous silyl, are the nost preferred substituents for these al kyl,

al kenyl, al kynyl and al kenynyl groups. 10Particular preferred R16 is
hydrogen, ORa and OCOR, wherein Ra is selected from hydrogen and
substituted or unsubstituted G -Cl12 algx§. Particularly preferred Ra is
hydrogen and substituted or unsubstitut'ed Cl-C6 al kyl; and even nore

preferred is hydrogen, t hyl , ethyl r |, isopropyl and butyl,
i ncl udi ng tEIFPE/'gG‘F 19° Wnﬁr%%eﬁ}}e Cﬂ%ifs &ﬁ%%ﬂ %ﬁ?‘gﬂ?ﬂyﬁ@%sﬁr‘%‘?r&?@r red
R16 groups. sRaktiteetidr oy fiaf QkyedaiRbAyBnikhs]l aha Akdnoaen subhetituted

or unsubstituted Cl-Cl12 al kyl and particularly preferred RL9 is CQ\{drogen,
subst it ut ed O3, afs iRt SQR e S@R,AIQ2aNHR’, CoRER'WNEKEDR’, R(GQR 3, 20

substituted UDSE L 7ol 2 gL Kyl, e err 7 JrHpL8 are
hydr ogen anﬁ%@%’??tﬁ%yoﬁ Ql%u 5t icﬁl’u’te al‘?%%és z;tf(gyl’ a(ggd?ér{b’re .pregtlérred

\Tk119 are gyadOmNH}ﬁumeDNRgR’d GﬂNHmﬁ,udﬂNR’Rge%rdféeﬁéﬂl ?l—llgyslutm‘lttu&ﬂl?orl
erein IS a_substituted, or substitute 1-C6 a .. Particularly
preferred RATSYDsEERIAd Grifyr, ag y[Substigytesh,y pr aHdi’Sb%ls futesls &ﬁ' Bdi n
g

tert-butyl. By MG Bl 'BduBidbstideand, Rt Q ang Mdisesefitufed brcul arly
preferred is thé presence of one or nore additional "bonds in the pl aces

i ndi cat ed wugisudstittitesd driyhe arvbr substifuded edri sinshidsgoufsdesheiceoayclione
g {onel BRAd, SELVEAR, 415 & MOl o B cali} syl pshed and
and R4 aige gtdws hwahsidtingdditiydrogehh©H, NO2, NH2, SH, CN, halogen, COH,
COalkyl, COOH, substituted or un'substituted C1-Ci2 alkyl, substituted
or unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted Cz-Ci2
alkynyl, substituted or unsubstituted aryl, and substituted 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 unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted Cé-Cm alkynyl, and substituted or
unsubstituted aryl. Even more preferred substituents for these alkyl,
alkenyl, alkyny! 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, t¢butyldimethylsilyl, ¢
butyldiphenylsilyl, tribenzylsilyl, .tri-p-xylylsilyl, triphenylsilyl,

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

butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
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tPl%#ﬁ?fé?l?fLi t %I iet ylsﬁ elr Oct¥ﬁ|s<i)1)Cro%grPsli|87i, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, tbutyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl}silyl, (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, are
the most preferred substituents for these alkyl, alkenyl, alkynyl and
alkenynyl groups. - '

When Y is —CHRa4y-CHRpy-CHRey- or —CHRay-CRpy=CRcy- and a
single or a double bond exists between the C atoms to which R; and R4
are attached, then Ry is substituted or unsubstituted Cq-Ci2 alkenynyl.
The preferred.substituted alkenynyl may present not only one but two
or m‘ore 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-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-l-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’,
COOR’, OCOR’, OCONHR’, OCONR'R’, CONHR’, CONR'R’, protected OH,
substituted or unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted

C2-Ci12 alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, substituted



5 each R8 and R9 are independently selected from hydrogen, CORa, COORa,
substituted or unsubstituted C -Cl2 al kyl, substituted or unsubstituted
C2-Cl12 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl, and
substituted or unsubstituted C4-Cl2 al kenynyl, with the proviso that when Y
I s - CHRay- CHRby- CHRcy- or -CHRay-CRby=CRey- and 10 a single or a double
bond exists between C3 and C4, then R94s$ substituted or unsubstituted

C4- C12 al kenynyl ; Ri o is selected from hydrogen, substituted or

unsubstituted Cl- al k ubstitu r_,unsubst it yt nyI
and substit Of S4F S.L Féu { Fﬁfleauhigaq‘fdaﬂy%rﬁl;ﬁ#{l%g?&é c‘%&dgfrom
hydr ogen, OBgsug)GRareifXedoRanf ﬂﬁaﬁbgrdmmepeﬂdéﬁﬂﬂsemédﬂﬁaﬁb the
substituted or unsubstituted Cl-Cl2 al kyl, substituted or unsubstituted

C2- C12 al keByPuP geasistgg iof d%séﬂdos‘?n,z@ﬂ,uwazbé‘{fh’u@’éd @ badogenymPH: and
each Ra and §]g§§1 qgl)éfg% rege or
unsubsti t ut g?’aéﬁ& %ﬁéﬁi E%%%??Ete orgtlfjt%g%f%)scﬂl ?%QWQQ%%%&H#EQWI
substi t utsed oorummhskistutedlt@ﬁOG:Q -akeny, Ie}l’thl,tumdasm uosebsotuted Co-Ci2
unsubstitute substituted or tituted heter c,group; and
each dottedaﬁ‘pﬁ@){’re ggé‘ﬂf §dan°ropPP8HBFP§13LJ&8§I|%W’I ﬁd %ﬁu $pSlinds of
general for Iiﬁlﬂis@thﬁtuté@r hbﬁétb@yélib RE@hpr MEter¥ s6ch g%a@)s are CheyseRly-, and
- CHRay - CRby CReéf wherein Roy, , and Rey are as defined befgre. 32

Particul arl ?ubﬁ @eﬁietha‘;Ub%SPentﬁn@aRepe arosepdfroge thenfpregpivg sk ed or
s e s M1 e kTt ol oger
10 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 unsubstituted Ci:-Ci2 alkyl, substituted
or unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted C2-Ci2
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, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, 'diphenylmethylsilyl, di-t-butylmethylsilyl, bis(tbutyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
“hydroxystyryl)jdimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
25 3-[2—(triphenylmethoxy)ethoxy]disiloxané-l—yl, and fluorous silyl, and
wherein each of the R’ groups is more preferably selected from
hydrogen, unsubstituted Ci-Cs alkyl, and substituted or unsubstituted
aryl. Cl, OH, =O, OCONH2, 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, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,



5 even nore preferred is hydrogen, substituted or unsubstituted nethyl,
substituted or unsubstituted ethyl, substituted or unsubstituted propyl,
substituted or unsubstituted isopropyl, and substituted or unsubstituted

butyl, including substituted or unsubstituted teft-butyl, substituted or
unsubstituted isobutyl, and substituted or unsubstituted 10 sec-butyl.
Preferred substituents of said groups OR, =0, SR, SOR, SR, N2,

NHR , NR R, =N-R, NHCOR, N(CON2, NHSCRR, NR C(=NR )NR R, CN, hal ogen,

o oo S e G S B R By O o
C2-C12 15 ak)&ﬁé}g‘lme‘éhbﬁﬁsiily'll,t ed or unsulid(irimead/1§ylfsiB1,al kynyl, substituted
te

or unsubstitu aryl, and substituted or unsubstituted heteraqcyclic group,

wher ei n eachydroxtstyml) dimetipdsilyl, i ndefehierpteeldisepranydsiilne grioup
cubst ;¢ ut e s HREERE R chsE: (ifaripnthyiclol PaTTe SaftralRESN | Citen
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Where such GRS ERTFRaaPoetStisder Hitue ehinEUgRtRuent s rmmy be
chosen fromthe foregoing |ist. : :
Particularly preferred Ris is hydrogen, OR. and OCORa, wherein |
Ra is selected from hydrogen and substituted or unsubstituted Ci-Ci2
10 alkyl. Particularly preferred Ra is hydrogen and substituted or
unsubstituted Ci1-Cs alkyl; and even more preferred is hydrogen, methyll,
ethyl, propyl, isopropyl and butyl, inchiding tert-butyl. Hydrogen, OH

and methoxy are the most preferred Ris groups.

15 Particularly preferred Ri7 and Ris are hydrogen and substituted
or unsubstituted Ci-Ci2 alkyl. More preferred R17 and Ris are hydrogen
and substituted or unsubstituted Ci-Cs alkyl, and even more preferred

are hydrogen.

20 On the other hand, in corﬁpounds ‘wherein A is
R1s
R17 Es./
|
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Particularly preferred Ro¢ is hydrogen, substituted or

25 unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 al@nyl, and substituted or
unsubstituted Cs4-Ci2 alkenynyl, and more preferably is hydrogen,



- Even nore preferred substituents of the above nentioned groups are 25 OH,
SCH3, SH, NH2, NHC(=NH) NH2, CONH2, COOH, phenyl, p-, m or o-

hydr oxyphenyl, indolyl, including 1-, 2-, and 3-indolyl, and i m dazolyl,

i ncluding 4- and 5-im dazolyl. Hydrogen and nethyl are the nost preferred
Ray, Rby , and Rey groups. Specifically, when Y is -CHRay- then
particularly preferred Ray is nethyl, wien Y is - CRay=CRby- then 30
particularly preferred Ray is hydrogen and particularly preferred Rby is

met hyl , and en_ Y i,S -CHRa y- n pariicul arl eferred 33 Ray
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bsti tuted,, tigut HQ%; tyt ed
Sg Sllz ;I Een%{’m%gﬁggfl th)?%ﬁ | il%%é% g%ﬁ{{ﬁngzlég@ %Jfgl 31%[28 Pfé% s??u?ed or

unsubst i10ut ed @rgdrboandtemls t(Dd:traP tb-dienyhs wbt- |11;5|{demy1et(mta>dyé+dlenglr oup,

wher ei n each of t grou i S i.nde endentl Jec ed fro h roup
consi sting 8fehy d?gﬁgﬁd Z@O%Q’iikﬁ 2, ngﬁa' Lgeﬂon%glﬁ*ﬁfﬁ ﬁ
COCH, subst hbuker 408iew F Uldriat Wididhki0 ]-lge;ﬁlakl/ |5,-dfebh9$ t |Hd-1!)tt§dl grdienyl,

unsubstituted 02-012 a enyI substituted or unsubsiituted -012 aIkynyI
subst i t ut edheptarisdrisdenyluazed the ynostapaefenmsst pikansd gfpuﬁﬁs&B’Stth? etdgr

het or 00l | B0 YRord R ELBUCIILONBRAE oL DSBEL ¥E3y T ih (6/te dbolie

substituents oregoing li1st. nore preferred
substi t uent SOoéaJtle abavis; el ewedngre)lppefeaablyc}zl, 8S6HY cakhompms.

NH NH) NFI 2 H2 ro henyl doI
mgl(ule)ng 1 Octz7-ynyl, o8t ﬁnsa%rlyrgctawwrn P N LR A

5-im dazol ylet- lrlyﬂr @Bn-8BiRY| nohsil?h?p)ﬂon-%ej?ﬁylbkhb)‘ll-sf?,ﬁ'ﬁrl beegW-yayE the
nost 30 preferred R gr oups, ‘and even” nost pref erred net hyI , isopropyl, and
tert-butyl . non-3-ynyl, non- -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-i—en-3-yny1, 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-1l-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’, SO,R’, NO,, NHR’, NRR’, =N-R’, NHCOR’, N(COR)),
NHSO.R’, NR’C(=NR)NR’R’, CN, halogen, COR’, COOR’, . OCOR/,

30 OCONHR’, OCONR'R’, C_ONHR’, CONR'R’, protected OH, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2

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



34 Particularly preferred Wis NR7 wherein R7 is as defined before.
Particularly preferred R6 is NR8RO, wherein R8 and RO are as defined
before. 5 Particularly preferred R7 and R8 are hydrogen and
substituted or unsubstituted G -Cl2 alkyl. Mre preferred R7 and R8 are
“hydrogen and substituted or unsubstituted G -C6 al kyl; and even nore
preferred are hydrogen, nethyl, ethyl,:$%opyl, | sopropyl and butyl,
including tert- 1 0 butyl. Hydrogen is e nost preferred. I n anot her

enbodi ment, it is particularl referre hat R7 and,(R5 together w.th the
cor respondi Hg'S ﬁflg‘r‘r{eéi]noaréiat t%uwt&ﬁei&h&] -Hf’@ug’tsflél_&?gdgrl’%?ﬁ?cé’c 1

subst i t ut ed gpsup NwHBAdihtddc@doM@ieeROgM dsCistineiépentBntifiiselebbed E@th dhe
preferred heterocyclic group is a heteroalicyc |ﬁ§lg[roup cont ai ni ng one, two

or three hegerwRtwmsigingof dwdrespmNOW, BO2s NilnnsH, ket hategeas £6PYone N
atom and h ;[lﬁyf ' t Quiidked Ol tRtfed TH3E PREVE! ¥@te§ or 7
pyrrori en Yl

ring atons. i e group I's the nost preferred. s a)
- CHRay- , 5 CoRayn$ihdtytuted CRa=Rkenyl, suliStRayedCorCansabstijuted C2-Cio

- CHRay- CHRby- CHR, y- o - CHRay- CRby= -.and a triple_ bon xi sts between
G5 and O FHGHr SRBRIEHEY pior breBaeHeTRe Mpblopend StRItTEa o6
unsubsti t ut eghsGbsthdtedl kéterosydIsd | ‘9'&?'0' Whergd stfls UbslipsUbRd themséRedl kenyl ,
substituted or unsubstituted C2-CI2 al kynyl, and substituted or

unsubst i t ut eubssit@ed, dihkenyhytituaws emgyeberaibisgni frony dheglaregeimgstist-ut ed or
et S, BT O P R R, G
subst i t UDed aaldk ydlkeRPnglubhgbiupst edealHodogdn, RSt FOYt @GC@RKY nQCONIR’,
substituted Oa(jféﬁwb,/ lCdﬁ%R’, CONR’R’, and protected OH, wherein each of the R’
groups is preferably selected from hydrogen, substituted or
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and substituted or
15 unsubstituted aryl. Even more preferred substituents for these alkyl,
alkenyl, alkynyl and 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, diethylisopfopylsilyl,
20 dimethylhekylsilyl, 2-norbornyldimethylsilyl, t-butyldimethylsilyl, t-
butyldiphenylsilyl, tribénzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

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

25 butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxane-1-yl, and fluorous silyl, and

| wherein each of the R’ groups is more preferably selected from
hydrogen, unsubstituted Ci-Ce alkyl, and substituted or unsubstituted
aryl, Cl, OH, =0, OCONH2, OCONHPhenyl, and protected_OH wherein

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



present not only one but two or nore substituients. Mre preferred al kyl
groups are those having from6 to about 10 carbon atons; and 35 even nore
preferably 7, 8 or 9 carbon atons. Heptyl, octyl and nonyl are the nost
preferred al kyl groups. On the other hand, nore preferred al kenyl groups
are those having from6 to about 10 carbon atons; and even nore preferably
7, 8 or 9 carbon atonms. Ccta-1,6-dienylygocta-1,5- 5 dienyl,

octa-1, 4-di enyl, octa-1, 3-dienyl, nona-21, 7-di enyl, nona-1, 6- dienyl,

-1, 5-di enyl.,.. -1 4-dienyl, .. -1 3-dienyl -1, 5-_di ,

nopt a- 1. 4 aPBiRRERan, S HRABEPRT B ricenreRTvh o PR bups.

On the ot hemﬁﬁeﬂylsiwr,edfﬁgﬁe&@um%ﬁgﬁymmi-gbarm%&hglsglgp,sgisnabhﬂjg)-hr-om 6 to
an ,

about 10 carbon atons; and even nore preferably 7, 10 or 9 carbon atons.
Cct - 7- ynyl , pyrengmethpxysibl- 5- ynyl |, octrisitiymgthylsidylsilylynyl | oct - 22ynyl ,

oct-1-ynyl, - 8- o - A |, nen.6: 9= +Jjon- 4-ynyl |
non- 3-ynyl , h&ggqﬁwl),d@%ﬂ}}ﬁ_s%' , hQ%P?gyé)}éjﬁy%gﬁl?og%{}#ﬁﬂﬁhept -%-ynyl ,
hept - 3- yidy| bultglmtetProxpphengsiyhepbuteyydibhanglsilyy psi3, prtefraisopaopykyny|
groups. On th ther hand,. no referred 15 al kenypy roups .are those
having fr on%Bﬁ'&r’?g‘SW ?@ﬁt}’c%?’ﬁ)%ﬁgﬁi’e@ﬁ%l,[oxé‘ﬁ‘&' Lvdn ar%?eﬁlb&é’f‘@r a?dﬁ';f 78 or 9
carbon at onghe Gaibst PRBfefrad ¥ubsOehdn@N{d Yiede algfl; lailedhyd; ¥lynyl -and
oct-1-en-4-ynyl, oct-Il-en-3-ynyl, non-1- en-8-ynyl, non-l-en-7-ynyl,

non- | - en- 6- WkANYYbgraues- 5-ynyl , en-4-ynyl, non-1-en-3-ynyl,
hept-I-en-6-ynyl, hept-l-en-5-ynyl, hept-1- 20 en-4-ynyl, and

hept - 1-en-3-ynyl, are the nost preferred al kenynyl groups. Preferred
substituénts forPastichlat pyefersddk By is hatikogeyl, GlRdaalke@@PR4, wghaoepsRare OR ,

=0, SR, SOR, SOPR,,.NO2, NHR , NWR., =NR.. NHCOR . N(.OOR) 2. .NHSCPR ,
NR C(=NR ) Ni& pelecird ﬁafrbq‘@mi’oé’éﬁ ?n@:(ﬁ%zy,&%é& or d@'&)\l&%‘@”@fb\@s 12
CONHR , CONRIR1, PhPEQEbes PlefedPedUB! iiEUtIBRArBEen NSRSt Silibdt@ehtéd - ©F2

al kyl, substituted or unsubstituted C2-Cl2 al kenyl, substituted or
unsubst i t ut dasobstintest Ryt alkelygad everemose prgicnrest js hydwpggny methyh

oroups. |51 SOsTedRThy SRR BHG | Bl OHR SERAT B0l AT o
NO2, NH2,5 SHndGNethertyogentheCaldst PoefebrddkRhe gfidl@d. substituted or

unsubstituted Cl1-Cl12 al kyl, substituted or unsubstituted C2-Cl2 al kenyl,
substituted or urisubstituted C2-Cl2 al kynyl, substituted or unsubstituted

aryl, and substi puiediarly Refdrrsdirgt hhitRd d1eligfdreYeh anDE@bRitbeloe such
groups are thensel ves sugstltut ed, the substituents nay be chosen fromthe

f or egoi ng | versubstitatest €ne¢ redlkyliissrd pastieglaryr preferrgdolie ifehydoeran,

al kenyl , al . . _are o] , - i HR' ,
5 OOONR R, gé%hﬂg&qc%wéatﬁg%‘?o leétlzeélhg—]l, S50 COR.s witkref R e
groups 29 preabetiaglited sehashddtitnted 0YdC pgelkyl. shgti prefaded R ynsud R st ut ed

C -Cl2 al kyl, substituted or _unsubsiituted C2-Cl12 al kenyl ubstituted or
unsubst i t ut e G AEPEER| AYhyFUDSEIHL Hgtww%rlweﬁnéu ﬁlkﬁféaldamr.e Even

more prefer r;ﬁéfe?f&ﬁtﬁl%‘”&@t By s eqfodtitittd JdOudlsk®RYituted kynyd aﬁ%\l
al kenynyl groups are hal ogen, (%'\" , =0, OCONHR , OCONR R, CONHR , R R,
and pr ot ect ethdOdQiRerehardineRpristae stibstitgresu pr fursubstitoted <Cplefalkabl y
selected fr L l.sd [yl otrie il t 1 1L.SPp: il

di met hyl | sogi%{ﬁﬂlg‘?w#g&l%tdh%iléo%%ljl rs#ﬁl‘?]r ,5118#&&#?%%@;}%‘{“? e

2-nor borwy| dheteidyg sédtybutyl.-Dudry htbregsrefdreéd Ris, Ris athl R are hydrogen.

butyl di phenyl silyl,tribenzylsilyl,tri-p-xylylsilyl,triphenylsilyl,

di phenyl nethyl silyl,di- t-butylnmethylsilyl,bis( t-butyl)- 1 -

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 R1 and
R2 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



pyrenyl met hoxysilyl,tris (trinmethylsilyl)silyl, (2-

hydr oxystyryl)di nethylsilyl, (2 -hydroxystyryl)diisopropylsilyl,t-

but yl met hoxyphenyl silyl, t-butoxydi phenylsilyl, 1,1,3,3-tetraisopropyl- 20
3-[2-(triphenyl met hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl, and
wherein each of the R groups is nore preferably sel ected fron1hydrogen
unsubstituted C-C6 al kyl, and substitumgpd or unsubstituted aryl, d, OH,
=0, OCONH2, CEENHPhenyI and protected OH wherein the protectlng group for

the OH is preferabl ted f neth |.si Lyl ty ik

e Sopr opyFETEORCRISHEY Ry FREBAITRYE R TR Rl A oy o The e

di met hyl hexyddihéns an&-rﬂﬁdtﬁfﬁ’sn(yff ﬂierrisbh)drslfhulwithrn the ytepperef ﬁ)/el prd:an,t

t- butyldlphenyIS|IyI tribenzylsilyl, tfi-p-xylylsilyl, triphenylsilyl,

di phenyl net BYERtUGH- di- t-butyl nethylsilyl, bis(t-butyl)-1-
pyrenyl met hoxysilyl,tris(trimethylsilyl)silyl,(2- 30
hydroxystyryl)dinethylsilyl,(2-hydroxystyry|)diisopropylsiIyI,t-

but yl met KBoXyphenMosr’eIgdrticulétnly,opyﬁfephdnmrspbyhds 1of, ge]nqral, Sormevleal supr opy 1-
3-[2-(triph di.si.l oxane and f | Uor oys si are

The st PR IO A MR R P A s A HBRaH] fcebtan® 3

-al kenynyl grsaltﬁﬁtautomers, prodrugs or stereoisomers thereof

(1A)

10
wherein Y is selected from —~CHRay-, -CHRay-CHRby-, “CRay=CRby-, -C=C-,
—CHR.y-CHRby-CHRcy-, “CHRay-CRby=CRcy-, and ~CHRay-C=C-;

each Ray, Ruy, and Rcy is independently selected from hydrogen,
15 substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
C,-Ci2 alkenyl, and substituted or unsubstituted C2-C12 alkynyl;

Rs is selected from hydrogen, substituted or unsubstituted C;-Ci2 alkyl,
substituted or unsubstituted C:-C;2 alkenyl, and substituted or

20 unsubstituted C2-Ci2 alkynyl;
Re is selected from NRgRg, and ORo;

W is selected from O and NRy;

25 _
R; is selected from hydrogen, CORa., COOR., substituted - or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2



When Y i s -CHRay- CHRby- CHRcy- or -CHRay- CRby=CRcy- and a 5 single or a
doubl e bond exists between 03 and C4, then RO is substituted or
unsubstituted C4-Cl2 al kenynyl. The preferred substituted al kenynyl may
present not only one but two or nore substituents. Mre preferred al kenynyl
groups are those having from®6 to about 10 carbon atons; and even nore
preferably 7, 8 or 9 carbon at ons. Cbt1iren 7-ynyl, oct- 1 0 1 -en-6-ynyl,
oct- 1 -en-5-ynyl, oct- -en-4-ynyl, oct- -en-3-ynyl, non-1 - en 8 ynyI,

282:1 :gz g%yl ?113 tsutzﬁ?ﬂgﬁ % gﬁmsuoq?égytef'&gégy%?w re% arfl'] 4-ynyl,

en-4-ynyl, gsubthePiwifts €Re Toyfedpondiy NatdsAn®Chesmhetd %K&Mh&j' ageoups.
Preferred substituents for said al kenynyl groups are OR, =0, 15 SR,

SOR , SCPR attached mppy fonrarsubstiiped ooy bstuEzIAN o terRFkRREroup;

NR‘C( =NR )NR R, CN, halogen, COR, COOR, OCOR, OCONHR, OCCONR R,

CONHR , CONR R, protected OH, subst I tut ed or unsubst ituted Ci-Cl2 al kyl,
subst i t uttedeach uRsuhsdi Ryt ede GRd€péndenatik englectesufsimt hiyddogem, uﬁiﬂmst i tuted

e
IS ude%%?dﬁgf ll);hsﬁ%lsﬁ@&ﬁé@l fepm s helkehup se@RSitstddn brofurkytisdieted QBp-AYGR, NH2,
nyl and substituted or unsubstituted Cs-Ci2 alkenynyl, with the
proviso that when Y is ~-CHRay-CHRby-CHRcy- or -CHRay-CRby=CRcy- and
10 a single or a double bond exists between Csz and Ci, then Ro is

substituted or unsubstituted Cs-Ci2 alkenynyl;

Rio is selected from hydrogen, substituted or unsubstituted C;-Ci2
alkyl, substituted or unsubstituted C2-Ci12 alkenyl, and substituted or
15 unsubstituted C,-Ci2 alkynyl;

Rie is selected from hydrogen, ORa, OCORa, OCOORa, NRaRp, NRaCORb,

and NRa.C(=NRa)NRaRp, substituted or unsubstituted C;-Ciz alkyl,

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

each Ra and Ry are independently selected from hydrogen, substituted
or uhsubstituted C1-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C»-Ci2 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‘, and —CHRay‘CRby=CRcy‘, wherein Ray, Rby, and Rcy

are as defined before.



CQal kyl , COOH, substituted or unsubstituted G -Cl2 al kyl, substituted or
unsubstltuted C2-Cl2 al kenyl, substituted or unsubstituted 02-012 25

al kynyl, substituted or unsubst i t ut ed aryl, and substituted or
unsubstituted het er ocycl i c group. Were such groups are thensel ves
substituted, the substituents may be chosen fromthe foregoing list. Mre
preferred substituents for the above i oned al kenynyl groups are

hal ogen, OR, =0, OCOR', OCONHR , OCON , CONHR , CONR R, 30 and
protected OH wherein each of the R groups is preferably selected from
hydrogen, substituted or unsubstituted Cl-Cl2 alkyl, substituted or
unsubstituted CZPA#ZoahNgNWrefertdrdt RLyt &, 0 rankms tmst et 8fdBekedl 2and8

al kynyl, and substituted or unsubstituted ary Even nore E@sferred

substit uent §ut>§t1t1tt¢és@r HRERy HiALtegy Guﬁ%z&lbytqd\rlweﬁrefme

OCONR R @]ﬁ d d 13{%3&? t

for the O—| 1S prefe a %ﬂ gc%ng ﬁgttﬁqat?llgr;f'le Ssﬂtpt‘%&.'%})?rgléﬁlyrglll?roup
triisopr&pyksen yhored preftinedi solpydmmgesi Is;alb,stlﬂut'eﬂhw rusmpubtspyu‘sadl plethyl, -
di et hyl h b | .d h II | di th i1yl

- butyl di pheHPPEPRG. Oh | BenYPanToR. R 5 sk rede)| o nbniery

di phenyl net bybgyll Ydubstitutéd but Yuﬁgﬁbyﬂlﬁitbw 1sd§ir§f)$rl- bahyl )Suﬁstltuted or

pyrenyl met hoxysilyl, tri s (trinme_ thylsi E

hydr oxyst yr Jristibsitwiads briyl, ntcziudmﬁjéubﬁyilt 1 uirtsybs %‘bﬁﬂdsrqr%bu'ﬁyl

t butyl nmeth 1-
3- l[J2y( [rre [ pﬁéﬁg tlgrﬁteﬂty eg;é/ry%?ﬁ%gg?%ﬂé%{ﬁé oxane- ({l)éh éh#eéo%oﬁgg%%éﬁ#wpy

wher ei n 1€acseobuthk Refagred sabsttmonts qfr@érgxbhps&a‘ledaRé&@,r SR, H:‘;@Rbgen

unsubstl m&% C%QP ﬂ@,ﬁa”g}k@'ﬁ?’f% - ed @C\L{é}%‘ﬁgﬂ{b@ﬂ%’ﬁgr é\fl@%@yhé grbup

for the CH M’Q(ﬂkﬁﬁkfﬂf se:txtecttﬁedoéérom comet CYGR1 YIOCORY, etd)tctmlmf
triisopropylsi lKJ di met hyl i sopropyl si |yl , di et hyl ] sopropyl si |
di et hyl hexP@GONRR’, 2- & Ayl R sifrgtectedut OFHI st §t1§1t11691|

Ao el s gyt 11

pyr enyl &t hagesily Isubstitates| tori uashlatststtlttybki) §]2+C)‘li2, a(lgﬁnyl substltuted or
bt yI et hox PERGTTETIaR | SbLb sk S BREROFd] Pyl Sneupeytafefl, hefrossilipy 1

group, wherein each of the R’ groups is independently selected from the

group consisting of hydrogen, OH, NO2, NHy, SH, CN, halogen, COH,

COalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted

20 or unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted Cz—C@

alkynyl, substituted or wunsubstituted 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, NH2, NHC(=NH)NH,, CONH,, COOH, phenyl, p-, m- or o-

hydroxyphenyl, indolyl, including 1-, 2-, and 3-indolyl, and imidazolyl,

including 4- and 5-imidazolyl. Hydrogen and methyl are the most

preferred Ray, Rby, and Rey groups. Specifically, when Y is —CHRay- then

particularly preferred Ray is methyl, when Y is —CRay=CRuy- then

30 particularly preferred Ray is hydrogen and particularly preferred Ruby is

methyl, and when Y is ~CHRay-CRby=CRcy- then particularly preferred



3-[2-(triphenyl net hoxy) et hoxy] di si | oxane-1-yl, and fluorous silyl, are 25
the nost preferred substituents for these al kenynyl groups. Particul ar
preferred R16 is hydrogen, OR and OCOR , wherein R is selected from
hydrogen and substituted or unsubstituted G -Cl2 alkyl. Particularly
preferred R is hydrogen and substituted or 30 unsubstituted G -C6 al kyl;
and even nore preferred is hydrogen, yl, ethyl, propyl, isopropyl and
butyl, including tert-butyl. Hydrogen, and net hoxy are the nost

preferred RL6 grqQups. 39 Particul arly preferred js.the presence of
one or nor eRa!dg§ ﬁ?ﬁ&ge%ﬁd??tﬁyﬁh@ﬁl‘%@% I?llro?&‘?r(r,ﬁcil_ Pyt F?Yar e ne.
Mor e preferEggﬁ&@a}@epmﬁggaqugn@mypddi tional bond between G and C2,
and/ or the presence of one or two additional bonds between C3 and C4,

and/ or the presence of one additional bond between C5 and C6. In addition,

the ster eocher shi ofi g, deuble hondi ey, it a5 AP B Fleq The Si nol e

i soners and m xtures o I 'SONers Ta e scope o e present
inventi ol L@substitdtedt her-Qaar aligrl aMape efpeefeeted ORpo I dhiydfogeeneand
formula | are_those having gDen_eraI fornul a I B or, pharmaceutic Ilé/ .
accept abl e Sdppdtuted, porarel S;S‘rtBEFr%gfg]‘G? @d?%(?ﬁ’é?smtoﬁ%r%rﬁ?err d is

150R19(1 B) %ﬁf%éﬁ,\/ dphstRuREd ebr I ARk ubtaMed Qé“f%\il CHRstitutdeRayr CRoy -
- CHRay- CHRbyZCHR y-", - CHRay- CRoy=CRcy-, and - CHRay- C=C-; 20 each Ray, Rby,
and Ray is umseetitiered ptlud] sxtbstithreshnonyarsgestituded spriopyt, esubstituted

unsubstituted Cl- .al. kvl i tut [y i - 2 nyl ,
and substi t 3t e‘dng‘%éﬁgﬁﬁét H‘%’? gﬁlc%?’é%u%lsﬁlywn%&?%& %ﬁﬂg%ﬁéﬁbﬁﬁ grgm
hydr gge_rl,o suhdtiding edubstititedbsir tuheab&itu@dad atkybuty?5 sulstituited edror
PSRy R R e

Preferred substituents of said groups are OR’, =0, SR’, SOR’, SO2R’,
NO2, NHR’, NR'R’, =N-R’, NHCOR’, N(COR’j'g'; NHSO2R’, 'NR’C(=NR’)NR’R’,
CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONR'R’, CONHR’,
15 CONRR’, protected OH, substituted or unsubstituted C;-Ci2 alkyl,
substituted or unsubstituted C»-Ci2 alkenyl, substituted or
unsubstituted C2-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, NO;, NH2, SH, CN, halogen, COH, COalkyl, COOH, substituted or
' unsubstituted Ci;-Ciz alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 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, NHy, NHC(=NH)NH2,
CONH_, 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
30 preferred Rs groups, and even most preferred methyl, isopropyl, and

tert-butyl.



40 Wis selected fromO and NR7; R7 is selected from hydrogen, CORa, COORa,
substituted or 5 unsubstituted C 1-Cl12 al kyl, substituted or unsubstituted
C2-Cl12 al kenyl, and substituted or unsubstituted C2-Cl2 al kynyl, or R7 and
R5 together with the corresponding N atomand C atomto which they are
attached may form a substituted or unsubstituted heterocyclic group; 10
each R8 and RO are independently sel ect from hydrogen, CORa, COOR.,
substituted or unsubstituted G -Cl2 al kKyl, substituted or unsubstituted .
C2-Cl12 al kenyl, substituted or u bsiituted C2-C12 al |, d
substituted o | ubdurl ry s e R NR RS 15 e S 3PE 1 om

hydr ogen, substituted or unsubstituted Cl1-Cl2 al kyl, substituted or
unsubstituted C2-Cl12 al kenyl, and substituted or unsubstituted C2-Cl2

al kynyl; R16 is Bertiataddys pesferipdr Hgeis NfeRo, ovhreeindBoaed RrATE RRaCORD,
20 and NRaC(;z , Substituted or unsubstituted Cl1-Cl12 al kyl,

substi t ut egﬁgir\lﬁgzr{]slﬂl?%sﬁ?itut ed C2-Cl12 al kenyl, and substituted ory_
unsubstituted C 2-C 12 al kynyl; R19 is selected from hydrogen, CORa, COCRa,

CONRaRb, S(0)Ra, _S02R3, .25 P(0 ORDb, i RaRbRc, bsti.t ut.ed. or
T ot P PSS bbb d M r ot B Srh D OLosdi, bl SitSted Eny! and
substi t ut ed @isubRsitled tyied CMord gﬁ’éﬁ‘ﬁréd@ﬂaﬁé% Ree hbBredih Bndar e

i ndependently sel ected from hydrogen, 30 substituted or unsubstituted
Cl- C12 al kysubstibated: ox saspybstitistass Citen atkyboamd evgnkmoye prefprsed taseed or

bsti t ut - C 12 .al k it bsi i | and
unsubst Ut St C ARBbIO G, BIOBY, WhBhoyt bl IpiOsLed @ryl an
repr esenils butppHyaragemdsihe onzdt grefedred I n conpounds of general

formula IB, particularly preferred Y is - CHRay-, -CRay=CRby-, and
- CHRay- CRby=Cl Rcy-, wherein Ray, Rby, and Rcy are as defined before.

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 S 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=CRpy-, -C=C-, or —
CHRay-C=C-; or b) ~CHRay-CHRpby-CHRcy- or —~CHRay-CRby=CRey- and a
triple bond exists between C3 and Cs, then particularly preferred Ry is
hydrogen, substituted or unsubstituted C;-C;2 alkyl, substituted or
25 unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted C>-Ci2
alkynyl, and substituted or unsubstituted Cs4-Ci2 alkenynyl. More
preferably is hydrogen, substituted or unsubstituted C-Cio alkenyl,
substituted or unsubstituted C>-Ci2 alkynyl, and substituted or
unsubstituted C4-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



10Particularly preferred Ray, Rby, and Rey are hydrogen and substituted or
unsubstituted G -Cl2 al kyl. Mre preferred Ray, Rby, and Rcy are hydrogen
and substituted or unsubstituted Cl-C6 al kyl, and even nore preferred is
hydr ogen, substituted or unsubstituted methyl, substituted or unsubstituted
ethyl, substituted or unsubstituted 15 propyl, substituted or unsubstituted
| sopropyl, and substituted or unsubstityted butyl, including substituted or
unsubstituted tert-butyl, substituted or unsubstituted isobutyl, and

substituted or unsubstituted sec-butyl. Preferred, substituents, of id

groups are EfeN mere BF?f?r%gﬁ’ ?’ é(% YCEPHB?,H RgEns- R%Rgﬁ’ 9R|tj3§€ a}n%@?i

N(COR )2, NHROAR m Co\}ﬁ‘f%f&@é&'gﬂ}%%ﬁups%n fR¢ @88E: hoRR m efer®e@R |
HR, CONRR, p

OCONHR' , OCONR' R, . protected OH, substituted or
unsubst i t ut etke@yl @reuns leye theab draving &wrard thebbyt ilOucadomaoms;afRény|

Subst oty WA 105 608 LR prie T Mo Ve
of the R5 g8, i sctantepeangsit | octael Sodiedyt,r atorida, Tdderpylconshat 1,69 of
UnSUbSt Tt ut BiFrel e K oSl b SH T el T n U 1 P e SR Reny .
substi t ut ed g@mynEEHEL | 4HRGYE2hEPR-1,3-dienyl are the most preferred alkenyl
o 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

10 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 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-1l-en-6-ynyl, non-1-en-S-ynyl, non-1-
en-4-ynyl, non-1-en-3-ynyl, hept-1-en-6-ynyl, hept-1-en-5-ynyl, hépt—l-

20 en—4-yny1, 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/, NOz, 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
C»-C)2 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, OH, NO; NH2, SH, CN, halogen, COH,

30 CoOalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted
or unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted C2-Ciz

alkynyl, substituted or unsubstituted aryl, and substituted or



al kynyl, substituted or unsubstituted aryl, and substituted or 30
unsubstituted heterocyclic group. Were such groups are thensel ves
substituted, the substituents may be chosen fromthe foregoing list. Even
nore preferred substituents of the above nmentioned groups are 42 OH, SCH3,
SH, NH2, NHC(=NH) NH2, CONH2, COCH, phenyl, p-, m or ohydroxyphenyl,

I ndolyl, including 1-, 2-, and 3-indol 6 and i m dazolyl, including 4- and
5-im dazol yl. Hydrogen and net hyl are the nost preferred Ray, Rby, and Ray

groups. Specifl aII en Y i hen 5 particul arl f d Ra
Dyl DRt REFroREc B p IR Pal B Bp ey e

hydr ogen anguB@ﬁEﬂlt‘éHl ahkYsRb&iRIcnRd MRay bé sty fro?ri‘dch\é'hﬁﬁeé(mh list.
- CHRay - CRby=CRcy- héen particularly preferred Ray is e@/ rogen or nethyl,
B

particul ar M@Eepreédrradysubstﬁwm@gefnr thaceheye rrmntwn Hegraily adomsy i s

met hyl . 10 Parti f dr d tlt
unsubsti t ut 88dcfﬁ%i ré}?llk rou qBre efgly fs ﬁgdrO(Q%kgn ’'and ?(% i’tut ed
or unsubsti DCENRR @)MJ!—IRWCOMURQ\&@@ ﬁﬂ)’tecttHde(DE]r rvetteriein badtﬁ ofehe R’

substituted or unsubstituted net : tituted or 15 unsubstijtuted ethyl,
subst i t ut ed 85PURMs UBst PSSP }Srcﬁf‘i‘Fce ub¥em uthlrgreins § W‘&’ieé]d °Zopr opyl

and substity g&ﬁb‘éht feaubéﬁ 'é gt efiPut WubstitGtdddi B8 SREbsHULRA OC,-Ci2

unsubstituted tert uty , stitufed or unsubstituted isobutyl and
substi t ut ed a&emﬂsmmtutnuefé oragssuhstitutedCef@rraly sy smic siebatetuded 9ai d

groups are Sg"ﬂf@cﬁ”—"ﬁ% %&e pg&ell\}%% sObRitucdifs For RS aPOR

N(COR ) 2, N
10 alkenyl, alkynyl and 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, ¢butyldimethylsilyl, ¢-
15 butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

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

butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 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;-Cs 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, t-
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
30 hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy]disiloxané—1-yl, and fluorous silyl, are



ON, hal ogen, COR, COOR, OCOR, OCONHR, OCONR R, CONHR, CONR R ,
protected OH, substituted or unsubstituted Cl1-Cl2 al kyl, substituted or
unsubstituted 02-012 al kenyl, substituted or unsubstituted C2-Cl2 al kynyl,
substituted or unsubstituted aryl, and 25 substituted or unsubstituted

het erocyclic group, wherein each of the R groups is independently selected
fromthe group consisting of hydrogen, , NO2, NH2, SH, ON, hal ogen, COH,
CQal kyl, COOH, substituted or unsubstituted C -Cl2 al kyl, substituted or

unsubstituted C2-Cl12 al kenyl,  substitufed or unsubstituted Q2-Cl2 al kynyl,
SUbst ¢ Ut ed {8 TBOSLACESSY GHEAMAGRS HidtStnssao0: eOD LuALIESH ¢of ed
het erocycl i gng 1 gWhepe such groups are thensel ves substituted, the

substituents may be chosen fromthe foregoing |ist. Even nore preferred
substituents 43 of the above nentioned groups are OH, SCH3, SH, NH2,

NHC( =- - NH) NH2, H2, ,gcpi N o P- e OF O- oxypheny! . jndolyl,

i ncl udi ng 1-, Z%éeﬁld -?nd%ﬁ?%g’,' Y%%] P G of¥1 &ﬁ%{ l%%ﬁge%fy a%fgg :

5-im gaz gl ]ylsinglt%dr ag@u bleesdnd gxiisss)bém&}dn Ck %F"d’ @ufjtyienanﬁdliéowhgﬂitmeel t he
nost preferred R5 groups, an ven npst preferr thyl, .isopro , and
tert-butyl. OP&QﬁLBIﬂtgPF%FP pridt @r%%nwyls N PrlerreRs Ry Lt aleAnsid
before. 10Paidy pHRitndtr @i19TdiRILEE tws J¥RRIBPe sBRLIGhEN RS MKte Hikférred as

defi ned before.
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-

10 1-en-6-ynyl, oct-1-en-5-ynyl, oct—l—en-4—yriyl, oct-1-en-3-ynyl, non-1-
en-8-ynyl, non-1-en-7-ynyl, non-1l-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,

15 * SR, SOR’, SO2R’, NOg, NHR’, NR'R’, =N-R’, NHCOR’, N(COR")2, NHSO2R’,
| NR’C(=NR’)NR'R’, CN, halogen, COR’, COOR’, OCOR’, OCONHR’,
OCONR’R,, CONHR’, CONRR’, protected OH, substituted or
ﬁnsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 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, NO2, NH2, SH, CN, halogen, COH,
COalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted

or unsubstituted C;-Ci2 alkenyl, substituted or unsubstituted Cp-Ciz

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’, =0, OCOR’, OCONHR’, OCONR'R’, CONHR’, CONRR’,

30 and protected OH, wherein each of the R’ groups is preferably selected
from hydrogen, substituted or unsubstituted C;-Ci2 alkyl, substituted

or unsubstituted C;-Ci2 alkenyl, substituted or unsubstituted C>-Ci2



Particularly preferred R7 and R8 are hydrogen and substituted or
unsubstituted G -Cl12 alkyl. Mre preferred R7 and R8 are hydrogen and 15
substituted or unsubstituted C -C6 al kyl; and even nore preferred are
hydr ogen, nethyl, ethyl, propyl, isopropyl and butyl, including tertbutyl.
Hydrogen is the nost preferred. In another enbodinent, it is particularly
preferred that R7 and R5 20 toget her vm§é1 the corresponding N atomand C
atomto which they are attached form a substituted or unsubstituted

het erocyclic_group. In this reqgard, preferred, heterocyclic group is,a

het er oal i cy@-]']%é"y r 808 E‘dﬂ?ﬂ?"rﬁeagobr}é‘?s"re%?‘ ed rﬁréfg ﬁggﬁr%’é’trgn%re dredt ed
fromN, 0 oguBs@hiThs MBSt tRERS eARRhYngNePth O MréNHaltéhNg oMb, to
about 10 ring atonms, 25 nost preferably 5 6 or 7 ring atons. A pyrrolidine

group i s th@GRNHR CONBR', PONHRUIGYPNR By andrpregeqgdi@Hnylesie the
2 BRI IR Bl S o
substit usedtgethyisibist i t ut ed €4isCpromikigylynyl, and dimeehylissipeopysilyl, s _
hydrogen, SubSl LS Ol nsybeh Lo G O3 alhenyl bRty ed or 44
al kenynyl . Thevipiataiyietyis URthityidipHeAY N1, Sedehiziued arkpnMiylsilyl,
substituted aljﬁynyl and substituted alkenynyl may present not “only one but
tvo or o etenbenylsilght diphusimpthurlenyleciat kytylmes pisilahe bistbbatalAavi ng
(rom o Lo R ALRANLR o a0 SRR BRERERIRIRRY T O or B.coroen
ot her hand, hydrexystefididimdtiaylkidyly| gr (Q+hgdesestigddiisopropylsilyl, - t-
butylmethoxyphenylsilyl, tbutoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2-(triphenylmethoxy)ethoxy|disiloxane-1-yl, and fluorous silyl, and
wherein each of the R’ groups is more preferably selected from
hydrogen, unsubstituted Ci-Cs alkyl, and substituted or unsubstituted

15 aryl, Cl, OH, =O,' 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, tbutyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,

20 triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t—butyl)—I—
pyrenylmethoxysilyl, . tris(trimethylsilyl}silyl, : - (2-
hydr.oxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 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-Ciz
alkyl. Particularly preferred Ra is hydrogen and substituted or

30 unsubstituted Ci1-Cs alkyl; and even more preferred is hydrogen, methyl,
ethyl, propyl, isopropyl and butyl, including tert-butyl. Hydrogen, OH

and methoxy are the most preferred Rie groups.



having from 6 to about 10 carbon atoms; and even nore preferably 7, 8 or 9
carbon atons. Ccta-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, 10
octa-1, 3-di enyl, nona-1, 7-dienyl, nona-1, 6-dienyl, nona-1, 5- dlenyl,

nona- 1, 4- di enyl , nona-1,3-dienyl,-hepta-1,5-dienyl, hept a- 1, 4- di enyl ,
hepta-1, 3-dienyl are the nost preferred al kenyl groups. On the other hand,
nor e preferred al kynyl groups are those3 aving from6 to about 10 carbon
atons; and even nore preferably 7, 8 o 9 carbon atons. 15 Cct-7-ynyl,
oct-6-ynyl, oct-5-ynyl, oct-4- ynyI oct-3-ynyl, oct-2-ynyl, oct-1- ynyI
non-8-yny|, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl, non-3- ynyI,

non-2-ynyl, non- ﬁaﬂﬂ&dlaﬂf’eﬁﬁe‘f&ﬂ!&)ﬁls tH'éGBE'esr%‘r%@)’bf oRePér ﬂnoﬂénéididltlonal '
hept - 3- ynyI hept - 2-ynyl | hept-1-ynyl are the nost preferred al kynyl
groups. On bhedetlnerhehamw rmdecqéc@fvelrth@l dattednimng| Mgreupsiesred 9 thaose

1V Ol R 030, SRR 8B, B RIPCOERDER! S The O 9

oct -1 -ens4- pﬂryéenoeodf dneEﬁr Swyradditionat beﬂds &beywyd:n (h;ozmd&e lana/ym)the
non-1| -en-6-ynyl non | - en- nyl . _non en-4-ynyl e

hept -1 - en- 6P§‘?F5ﬂnceh g %‘sfi% Ibo%%‘Ft‘f’eeerh (SP ?H?I Gaﬁ"d aégi “01‘\{ )H"e
hept - 1- en- 3st/é}¥bch@fhﬁstbhef eash RABSIETHR ﬁldseem@ylasqmwsrz? Preé eingd

substituents for said al kyl, alkenyl, alk and al kenynyl groups are
isomers and mixtures of the isomers fall w1th1n the scope of the present

invention.
10
Another particular preferred compounds of general formula I are
those having general formula IB or pharmaceutically acceptable salts,

tautomers, prodrugs or stereoisomers thereof

15 ORyg (IB)

wherein Y is selected from —CHRay-, -CHRay-CHRpy-, “CRay=CRypy-, -C=C-,
_CHRay'CHRby‘CHRcy', —CHRay"CRby:CRcy‘, and —CHRay‘CEC';

20 each Ray, Rpy, and R¢ 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 C2-Ci2 alkenyl, and substituted or

unsubstituted C2-Ci2 alkynyl;

Re is selected from NRgRg, and ORjo;



OR, =0, SR, SOR, SO2R, N2, NHR, NR R, =NR, NHCOR, N(COR12,
NHSO2R , NR C(=NR)NR R, CN, hal ogen, COR, COOR , OCOR', OCONHR ,

OCONR R, CONHR.,, CONR R, protected OH, substituted or 30 unsubstituted
Cl-C12 al kyl, substituted or unsubstituted C2-Cl2 al kenyl, substituted or
unsubstituted C2-C 2 al kynyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heterocyclj ¢ 45 group, wherei n each of the R
groups is independently selected fromthe group consisting of hydrogen, OH,
NOG2, NH2, SH, CN, hal ogen, COH, CQal kyl, COOH, substituted or unsubstituted
G -Cl2 aIkyI substituted or unsubstituted C2-Cl12 al kenyl, substituted or

unsubst i tUtWIQélgél%deréﬂl’k@%d Nybstituted or unsubstituted aryl, and
substituted or unsubstituted heterocycllc group. Wiere such groups are

t hensel ves substituted, the substltuents may be chosen fromthe foregoing
list. More eferre st nt he ve IkynyI
and al kenyn%’ glrsou%gie(thg hgﬁ’ggen rtl C% @B%Hﬁ%b%&%ﬁ%&?
CONHR , GONRnRBubséabdtedr oCedtied alkyl, Wh;eubrstllnumlc hoof utrﬂsab@tlttgtetdu p€21Gi2
preferably sel ected from hydroge sti.t |tu ed 0 012

al kyl , subs@ifsivédag %’:Eﬁﬁéyt?cg af éHl%g’Séﬁg%‘f %é @l Bé’ 1 F

unsubst i t ut ek dBe LAtk kY Mokrespohdstd N bidthesh@'C uRSMDES iwhitiedhay dre Even

nmore preferred substituents for these alkyl, 15 al kenyl, al kynyl and

al kenynyl grbiashedmaay &mgensulostituted or TRt tuETDRRIGROCY GINERUD; CONR' R
and protected OH wherein the protecting group for the OHis preferably
selected fromtrinethylsilyl, triethylsilyl, triisopropylsilyl,

di met hylliosopaclpyRsi by, Rdi atétyllrideppndmtlyi ‘sgfllectedi fedrhy hiydxggexi,| YIQR,,

2-nor bornyl di methyl silyl, t-butyldi meth SI I

but yl di phenHQRPRyl  sHRsEichsd o1 y‘Imt‘tﬂPS Wyﬁd @w aﬁ%’bhéﬁ??@?‘ttﬁfi or

di phenyl net DyssitsYitutlia ¢ s-eyt ymtaéhlswl %uuétuﬁ'lceﬂ( dr hustibstithted Co-Crz

pyrenyl nmet hoxysilyl,tris(trimethyls ) sil (2

hydr oxyst yr yﬂkxnyhsahgllsemsylltu(@i hlydn@)d Stlwﬁﬁﬂ)‘a‘l Csmaﬂfmwnéfll,l yl, t-

but yl met hoxyphenyl silyl, t-butoxydi phenylsilyl, 1,1, 3, 3- tetralsopropyl- 25
3[2-(tripheny|nethoxy)ethoxyldisionane-l-yl, and quorous silyl, and

wher ei n 18acIR,pfist BeleBtedyrfestps hiyer@gmf, pﬁbé‘&ttabdyosellmcmbstin‘utem Byt gen,
unsubstituted G - CGaIk%/ and s tltci)%d\,\ﬁ substit te]_g&r Ié a, o+,
=0, OOONH2, adednsPReH{RtedaAr Yt tB&e & ny a’B dt ttx‘é 4%up for
the CHis pﬁﬁfs?ft%?ﬂt%te%?b%@&%l XD 30 trinethylsilyl, triethylsilyl,
triisopropylsilyl i met hyl'i sopr opyl silyl, d|ethyI|sopropyIS|IyI

di met hyl hexyl silyl, 2- norbornyldlnethyIS|IyI tbutyIdlnethyIS|IyI
t-butyldiphenyls hWted Hohe -8l oRLS b‘d%}@f'dbé‘dﬁi, NRaRb, NRaCORG,
20 and NR.C(=NR.)NR.Rp, substituted or unsubstituted Ci-Ci2 alkyl,
substituted or unsubstituted C2-Ci2 alkenyl, and substituted or

unsubstituted C2-Ci2 alkynyl;

Ry is selected from hydrogen, COR,, COOR,, CONRaRb, S(O)Ra, SO2Ra,
25 P(O)(Ra)ORp, SiRaRpRc, substituted or unsubstituted C;-Ci» alkyl,
substituted or unsubstituted C»-Ci2 alkenyl and - substituted or

unsubstituted Cz-Ci2 alkynyl; and

each R., Ry and R. are independently selected from hydrogen,
30 substituted or unsubstituted C;-C12 alkyl, substituted or unsubstituted
Co-Ci2 alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, substituted



46 triphenylsilyl, diphenylnmethylsilyl, di- t-butylnmethylsilyl, bis(
t-butyl)-1- pyrenyl nmethoxysilyl,tris(trinmethylsilyl)silyl, (2-

hydr oxystyryl)di met hyl silyl, (2-hydroxystyryl)diisopropylsilyl,t-

but yl met hoxyphenyl silyl, t-butoxydi phenylsilyl, 1,1,3,3-tetraisopropyl- 5
3- [2- (triphenyl net hoxy) et hoxy] di sil oxane-1-yl, and fluorous silyl, are
the nost preferred substituents for the al kyl , al kenyl, al kynyl and

al kenynyl groups. Particular preferred 6 is hydrogen, ORa and OCOR.,
wherein Ra 10 is sel ected from hydrogen and substituted or unsubsti tuted
G Cr2 "l ky P PRPRPRGIIFy ABHoREY  BaDRA Ean s Sl AR B o
unsubstitut%gogb 6@l kyl ; and even nore preferred i s hydrogen, nethyl,
ethyl, propyl, 1sopropyl and butyl, including tert-butyl. Hydrogen, OH and
nmet hoxy are the nost preferred R16 groups 15 Particularly preferred

Rig is hydr , Yt kyl and COR.

wherein Ra %gglgdsoflg%fﬁ?%géﬁ%ggﬁunsu%ﬁ} agl(a&%lang I?i More preferred
R19 is hydrogen, substituted or unsubstltut ed Cl C6 al kyI and CORa, wherein
R is a substitujed or bstituted k Parti uIarI referred
R is nethyl, et Porrm%ﬁﬁ'so g@p@f@g%r%ﬁf %t ry?lﬁerww@ exgt? Byl
Even nore prcqm;teﬂcﬁ;&cl@o Ny PIEHR PR ee@rlmwrei‘rpka,e%, ahBerpr esence
of one or nore additional 25 bonds in the places indicated wth a dotted
line. Mre prepsrdefmmedsbefhee.presence of one additional bond between Cl and
C2, and/or the presence of one or two additional bonds between C3 and 4,
and/ or the presence of one additional bond between C5 and 06. In addition,
t he steri@chemni sPam@ilaﬂch‘prdmrbda@ mﬂd Rpy andstRas af€) hydrégon &hd singl e

30 isoners and mxtures of the isoners fal] within the sco t he present
Cvention. cwpstiniicd GnansHRRGHES B GREAIH, MPTORTUER e o it nead

syntheti cal IRy, bytel Hy&fdg@nd'aﬁﬁeEﬁﬁéufdt%&méf‘t&nﬁ?bét&@ﬂt@&t@Fidsnaltk*&ﬁ §ﬁaem9 A

| even more preferred is hydrogen, substituted or unsubstituted methyl,
substituted or wunsubstituted 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’, =O, SR’, SOR’,

SO2R’, NO;, NHR, NRR’, =N-R’, NHCOR’, N(COR’)z, NHSO:R,

20 NR’C(=NR)NRR’, CN, halogen, COR’, COOR’, OCOR’, OCONHR,
OCONR’R’, CONHR’, CONR'R’, protected OH, substituted or-
unsubstituted Ci-Ciz alkyl,' substituted or unsubstituted C2-Ci2

alkenyl, substituted or unsubstituted C,-Ci2 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, NO2, NH2, SH, CN, halogen, COH,

COalkyl, COOH, substituted or unsubstituted C;-Ci2 alkyl, substituted

or unsubstituted C»-Ci2 alkenyl, substituted or unsubstituted Cz-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



\./ R Fragment C - Fragnment D Schenme A where R, R2, R3, R4, R5,
" R6, A, Y and Ware the desired groups or an 10 appropriate protecting group
as needed, and J, K, L, and Mare appropriate reacting or |eaving groups.
The compounds of the invention can be obtained by either of the follow ng
strategies: 15 1) Fragnents A and B can be coupled foll ow ng standard
procedures in organic chemstry (i.e. Bg%anszky M and Bodanszky A, The
Practice of Peptide Synthesis, Springer-Verlag, 1993). 202) Fragnments C

cher sty (DY SEHE: SH Nt 8RS SR S OO LS £ o o
Transition Mptad:sphedl, EdolyWiheldifiava2Yoakd 3984dlyl, and imidazolyl,
including 4- and S5-imidazolyl. Hydrogen and methyl are the most
preferred Ray, Ruy, and Rey groups. Specifically, when Y is -CHRay- then -
5 particularly preferred Ray is methyl, when Y is —CRay=CRpy- then
pﬁrticularly preférred Ray is hydrogen and particularly preferred Ruy is
methyl, and when Y is -CHRay-CRpy=CRcy- then particularly preferred
-Ray is hydrogen or methyl, particular preferred Rey is hydrogen, and
particularly preferred Rey is methyl. |
10
| Particularly pfefer_red Rs is hydrogen and substituted or
‘unsubstituted C;-Ci2 alkyl. More preferred Rs is hydrogen and
substituted or unsubstituted C;-Cs alkyl, and even more preferred is
hydrogen, substituted or unsubstituted fnefhyl, substituted or
15 wunsubstituted ethyl, substituted or unsubstituted propyl, substituted
or unsubstituted isopropyl and substituted or unsubstituted butyl,
including substituted or unsubstituted tert-butyl, substituted or
unsubstitﬁted 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, NHSO2R’, NR’C(=NR)NR'R’,
CN, halogen, COR’, COOR’, OCOR’, OCONHR’, OCONRR’, CONHR,,
CONR'R’, protected OH, substituted or unsubstituted C;-Ci2 alkyl,
substituted or unsubstituted Cz-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 grbup consisting of hydrogeri,
OH, NO,, NHj, SH, CN, halogen, COH, COalkyl, COOH, substituted or
unsubstituted C;-Ci2 alkyl, substituted or wunsubstituted Cz-Ci2
alkenyl, substituted or unsubstituted C»-Ci2 alkynyl, substituted or
30 wunsubstituted 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



48 Fragnments A, B, C and D can be independently prepared follow ng
standard procedures in organic synthesis. 5Deprotection of the protecting
groups can be achi eved according to known procedures in organic synthesis
(Greene and Wits, Protective Goups in Organic Synthesis, 3rd ed.

W ey-Interscience; Burke and Danhei ser, Handbook of Reagents for Organic
Synt hesis: Oxidi zi ng and Reduci ng Agent‘f:3 Wley; Pla Det al. J. Og. Chem
2005, 70, 8231). 10 “When necessary, appropriate protecting groups can
be used on the substituents to ensure t ti u g

offocted.  ThO tas ABRuS ESRIReE R8Ty det 18- byt SEG S1CER I Ren: s
whi ch can bemeayecoes abhéig, pPPHORE Ah§dE::a9Rehg],andBFiS i@ﬁl&&ﬁh? it uent.
15 Saturation or unsaturation in the ring-structure can be introduced or

renoved as Bartangd Btadelmit hard simigtagolilngingliedingalds @l redgddazolyhn be

nmodi fied as j t ur esj ! he, i nt d

addi ti on, aﬁgﬁ%btgg égﬁ IS&ggéxgéath%%??@ghf%g#?tﬁggﬁgt%?%Bg%goﬁ%%ﬂnds by
usual pr 6ceguéfesredn Rsygrogls), carad @@Bhcnole preferyedvirnethy2 isomropphvwandy a
person skilled . in the art. The synthetic routes above nmentioned can be
modi fi ed as'efHYFY to give stereospecific compounds as well as mixtures of -
stereoisoners. It 'is possible to synthesize specific stereoi soners or
specific m xtures by 25 various nethods including the use of stereospecific
reagents or by iRarteleilmgprefarred W énN&r vhenein Rids esrpdinedsbefare.ng t he
synthesis. It is possible to introduce one or nore stereocenters during
synthesis and al so invert existing stereocenters. In addition, it is

possi bl a0t 0 sepaPattecudhdyepreforfreds Renize NReRo¢ owhetsid RasatdeRy sytet hesi zed
by standard 3? rgigkution techni ques known to the skilled reader. 49 An

i nportant f 8&H0F Oihe above described conpounds of formula | is their

bi oactivity and in particular their cytotoxic activity. Wth this invention

we provide novel pharnmaceutical conpositions 5 of conpounds of general
fornmula | that pBagésdavytpreferred &t andiRe arel hydeegerusad spbgiitutednor

agents. Thus _th Nk ifvent | r i h jca
conposi tion n@&%ﬁ%@feﬁg&gd&&@g%@gy (I))l!fyé ﬁ)ﬂeﬁérr?ﬁ%%glﬁgnﬁs %‘tegﬁgg% eglu nd i y
accept alilse sabbtitltedt enenmsubstitiuteg 0n-CG4 elikgdi sndetvehheiozofprefdriied are

G 1 ot . ac UUEET CRITBY et 1B PEPPE dSOPEIPYLLh PHEL AL bE IR gFER ont | o
adm ni st er egh,¢ gﬁﬁ}ggeﬁ@m@ﬁ%gﬂpﬁ@ferpﬂ.ri ers are described in
"Rem ngton's arrmaceut1 cal Sciences” by EE W Martin, 1995.
In another embodiment, it is particularly preferred that R7 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.

Particulaﬂy preferred Ro¢ is hydrogen, - substituted or
unsubstituted C;-Ci2 alkyl, substituted or wunsubstituted C2-Ci2 -

30 alkenyl, substituted or unsubstituted C2-Cj2 alkynyl, and substituted or
unsubstituted Cs-Ci2 alkenynyl, and more preferably is hydrogen,

substituted or unsubstituted C2-Ci2 alkenyl, substituted or



15Exanpl es of pharmaceutical conpositions include any solid (tablets,

pills, capsules, granules, etc.) or liquid (solutions, suspensions or _
enul si ons) conpositions for oral, topical or parenteral. adm nistration.
20Admi ni stration of the conpounds or ccinpositions of the present invention
may be by any suitable nethod, such as intravenous infusion, oral
preparations, and intraperitoneal and igyravenous adm nistration. W prefer
that infusion times of up to 24 hours are used, nore preferably 1-12 hours,

Ureat ment & BoLbSarFREGCT S ikTRg: 2 SUBRATYRE & HPRCHENsR Gt e
especi al | y gpginyail.e. ThHoWgHeferrédf woibafiiniRy balkd?, t SuBdifavas dkefykn

longer if requifred. Infusion may be carried out at suitable intervals of
say 1 to 4 webrbtuteHalkueeland substifpes alkspynyomesi pricsgnt 8RpOOHHSNS! t he

. . del | ; Lation, i
Sust ai ned r BPsaS’ P HEFE S bautciPRRC Mopt SISARAP ARG Brflie0Rsy Abken, 1"
The corr éct hdorggfroaf 6ttivealomutpddrdsbaomn lattomal wndoeendmoge tpyefenablyar t 8 cul ar

formul ation, the de of application, and th articul ar situs,,hgst and
tunour bei n§F O SAHOR a@‘ﬂ%’rﬁFB oPSH ’éﬁ@,% %&d@“%@oﬁﬁtgre&&%d aﬁ%' . tinme
- of adm ni st pakkEd, Ohatge thhé%ﬁfﬁd,oﬂwr@gﬂ@féﬂrém aﬁfceﬁﬁeﬁhﬁg_ﬁs adlé Uthose

S e di

conbi nations, reaction sensitivities and severity of. t sease shall be
taken into hermgfromplriiomaawntal ) earken atemsa andeyesumose prefenably |, dr

peri odi cal | hthi h [ t ol e 2.4 d 0S4 €

conposi ti on}sér\(,)\? %Ijl%é)hl %\t/&é’%%él gﬁﬁg@ﬁag’féﬁkﬁ’d%?gae\}\i%ﬁ%%t er ggglggacpgn%lr’ ovi de a
conbi natlionotted dphdierftie oiomer 1 F+-dinylpy nbaanl padiengi, t henganB-dienphsi ti on,
or be provided as a, separate c sition for m.ni stration .he sanme
Cime of ot AonRardrdieryie nona: T B-atensi rgiio ot iy b HeREe- bi-difgxt
conmpounds Iﬁebk&q,smié@rsrmﬁe JRost éi@ﬂrédoalwgl BGRE. CwPlthe Gdeeer, and
breast cancer. EXAMPLES EXAMPLE 1: SYNTHESI S OF GVENT 9 20 Schene 1

provi des anhexdnphereoprefaeredyaliyoy] granps nagrbase havirg fromg@® 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, oét-3—y‘nyl, 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 alken_ynyl 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—l-eh-8-yny1, 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-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’, NO,, NHR’, NR'R’, =N-R’, NHCOR’, N(COR’)2,
NHSO;R’, NR’C(=NR)NR'R’, CN, halogen, COR’, COOR’, OCOR,
OCONHR’, OCONR’R’, CONHR’, CONR’R’, protected OH, substituted or
30 wunsubstituted C;i-Ci2 ‘alkyl, substituted or unsubstituted Cz-Ci2
alkenyl, substituted or unsubstituted C>-Ci2 alkynyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heterocyclic



OH S03. Pyr TBSCco2Et TBSOTBSO 1 89 Scheme 1 5 Synthesis of
internediate 1 TBSO '
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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;-Ciz alkyl, substituted
or unsubstituted C»-Ci2 alkenyl, substituted or unsubstituted C2-Ci2
alkynyl, substituted or unsubétituted aryl, and substituted or
unsubstituted hetérocyclic group. Where such groups are themselves
substituted, the substituents may be chosen from the forégoing 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
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and substituted or
unsubstituted aryl. Even more preferred substituents for these alkyl,
alkenyl, alkynyl and alkenynyl groups are halbgen, 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, ¢butyldimethylsilyl, t-

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

diphenylmethyisilyl, di-tbutylmethylsilyl, bis(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, . - (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-

" butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tétraisopropy1-_

3-[2-(triphenylmethoxy)ethoxy|disiloxane-1-yl, and fluorous silyl, and
wherein each of the R’ groups is more preferably selected from
hydrogen, unsubstituted Ci-Ce alkyl, and substituted or unsubstituted
aryl, Cl, OH, =0, OCONH;, OCONHPhenyl, and protected OH wherein
the protecting group for the OH is preferably selected from
trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,



TBSO 10 To a 0 C sol ution of
(2S,3,9-3,5-Bis([(tert-butyl)dinethylsilyl]oxy}-2- methyl pentan-1-ol (P.
Phukan, S. Sasmal and ME. Miier Eur. J. Og. Chem 2003, 1733-1740) (50 g,
0.14 nol) in a mxture of 52 Dichl oronethane/ DVMSO (331nml/ 149 nl), Et3N
(96.1 nL, 0.69 nol) was added via addition funnel. After 10 m n, S03.Pyr
(54.8 g, 0.34 nol) was added portionw s4e6and the solution was stirred for
another 2h at 0 C Then, it was diluted W th dichloronmethane (800 m) and

enched 5 wi.th HGL. (0.5N, 80 o . ig | . d . dried
‘(“h Nélsm tibhearizuk s diinsime Bbiaib i B EPBkmaHE5NEr B BRIRIe oor aphy
exane/ Et 0 ' : Q,q;g; fforded VA - f al deh _1.
1H NMVR (coc?g,réggg{éﬁﬂgz)o:ly%). 78 (gr ik{)&giggg%%}%}lgl}w?% 85 ?m ezﬁl)d(? 10 2.51
(m 1H), 1.6gdterystryl)dimethyldilyBH, JE-bydrexystyryddiigoprpnsilylgH),

0.03-0.07 ( 2 : .4, 169, 7,

37.5, 26.1, %@gt%g&%@%ﬁﬁ? é%“tiw)ig%ls@ b 3',1,‘%.53- gﬁ?ﬁsgg,’f i

[ n]c er rredi(sc'élt2 3-[2-(trignggzlrgH&roﬁ)e&hbﬁy]:dmglcﬁa‘arm ﬁgrﬂ,yda&}cﬂ. fldbroms Gili2, rw@k) in

t ol uene 5 nmL oef hoxyet i dene-triphenyl phosphorane (1113 g, 0.31
mol ) was adf8® A Preterisd &P@S\trb’é‘églﬁ a?‘gdﬂé‘is%ﬁﬁﬁxt)\?@fe‘%g’ ﬁi"l’l‘?g n?Pehe

sol vent was gf reduced pressure and the resulting oil was

purified by col dm (f:;hrorra't ography (hexane/ Et0Ac 100:0 to 10:1) affording
53.3 g (yield: 96% of ester compound 2. 25 1H NMR (CDC13, 300 MHz)S: 6.71

(m' 11 1. 85 (areai s Preatgi Rile Bitreetn Ok Thad Beokpitidheid By 71 1

0. 98 (d,108Hijs GsePedtied , frond thydrogdBHind OsGbstitated 2bl . uASEbMFRtELDCI-ET 1275
- MHz)3: 168.3, 145.4, 126.7, 72.2, 0.4, 59.7, .4, .0, .25.9, .2,
18. )1 14. 3, allg{lg, ngt_iq}} arly @refqgg& Ry 41_29 hydrggen a%?i 338u193t1t%5ce 0%8 2

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.
15
Particularly preferred R19. is  hydrogen, substituted or
unsubstituted C;-Ci2 alkyl and CORa, wherein R, is a substituted or
unsubstituted Ci-Ci2 alkyl. More preferred Ris is hydrogen, substituted
or unsubstituted C;-Cs alkyl and CORa, wherein Ra is a substituted or
20 unsubstituted C;-Ce alkyl. Particularly preferred R. is methyl, ethyl,
propyl, isopropyl and butyl, including tert-butyl. Even more preferred
Rig is hydrogen. '

Particularly preferred is the preseﬁce 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 Cs and Ca, and/or the
presence of one additional bond between Cs and Cs. 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 preéent

-invention.



53 Synthesis of internediate 3 TBSO 5 Over a -78 C cool ed sol ution of
ester 2 (46.7 g, 0.105 nol) in anhydrous THF (525 nlL) under argon

at nrosphere, Diisobutyl al um num hydride (DIBAL) 1Min toluene (231 nL, 0.231
nol ) was added over a period of 10 min and the m xture was stirred at -78
C. After 4 hours the reaction 10 was quenched with MeOH (10 nlL) and a
saturated sol ution of sodi um pot assi umjartrate was added (800 nL) and
diluted with Et0Ac (1000 nlL). This mxture was stirred for 2 h and then the

organi ¢ | ayer wasg, decanted.  Th gueous .resi due .extracted with

2ddi i onal £t 0ACTRS CONRRNIAY OLHAC UREELD FABAPYLHPES SPUPEARIE LY | ed
over anhydr uis;ide Mot fraidehdrit8 a0indecitewan tteaRMHeahe€d. The resulting oil
was purified by colum chromatography (hexane/ Et0OAc 20:1 to 10:1) affording

32.5 g (yield: 779% of al cohol 3. 1H NMR (CDC13, 300 MHz)o: 5.31 (d,
1H, J= 9.6 Hz), 3..98 rin 2H), ;3.66 (m 3H), 2.4‘8 (gy 1H), 1.67 (s,0o3H),

1.70-1.62 (m 2H),/°0 (d, 3§ J= 20 6.9 k), 10.88 (m 18H), Q.03[[(m
12H). 13C NMRGRE .Rgszﬁla&\’ ARE 91, 59. 97 37.8g, 37.5,
25.9, 18.3, .18.11, .90 1319, -4.47—74.4, -5.3. ISyntlhesis of infernediate
4 25 TBSO TBSO® R O R i~ Rg” O 5

U Fragment A Fragment B
RZ R4 (@]
|
N M_ w
Ry Rs O Rs
Fragment C Fragment D
5 .
Scheme A

where Ri, Ry, R3, R4, Rs, Re, 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).



54 m xture was stirred at roomtenperature for 2 hours. This m xture was
filtrated over a silica gel colum eluting wwth Et0OAc (3L) and the
resulting solution was dried under reduced pressure to afford 29.1 ¢
(yield: 949% of aldehyde 4. 5 1H NWR (CDC13, 300 WMHz): 9.37 (s, 1H), 6.44
(d, 1H, J= 9.6 Hz), 3.82 (dd, 1H, J = 6.3, 10.8 Hz), 3.65 (m 2H), 2.82 (m
1H, 1.74 (s, 3H, 1.67 (m 2H, 1.02 3H, J=6.9 Hz), 0.86 (s, 18H),
0.04-0.01 (m 12H). 13C NWMR (CDC13, 75 )S: 195.4, 157.8, 138.3, 72.0,
59.5, 38.7, 37.5, 25.8, 18.2, 18.0, 14.3, 9.4, -4.4, -4.5, -5.4. 10
Synthesis of internediate 5 TBSO 15 To a suspension of iodonethyl

tri phenyl phosphopdpihé Q@ Aj,eBg@' AheD p&l%ekmdlééenaehﬂ??ﬁéggfbd Rillowisg1989, .
30(17), 2173) (96.3 g, 181. 7 mmol) in anhydrous THF (727 nL) at 0 C, a 1M
sol uti on of stadiant procedvres/inipedarde shathiesdVDS) (181.7 ni, 181.7 mol) was
slowy added, via addition funnel, over a period of 10 mn. After stirring
for an 20 additional 5 mn, the solution was cooled to -78 C and

1, 3[? netshy%- 3, ?gﬁr(ﬁebﬁbﬁaffytheOpEdtiab{)ingygrbubdicrmné;e(iﬂﬁbﬁed 438c@rdihg 363. 4
mmol ) was then added via cannula, followed b he addi {i.on of al] dehyde 4
(29.1 g, 72t kmwsm pge f&%d“i‘}{gaﬂ}fy@f’\g@vfs*%ﬁér(eﬁ?_%ﬂ_‘% W‘i‘ﬁefp{%#&g‘?’éture
was kept at Gri@ps Whidgahie SeanksRN 3% X aviep Istdricietlced Budke2ahaur s.

Hexane (1L) was added and the resulting slurry was filtrated over celite
and washed Wartheiskti tHardhodkeabReaganls. foTHargeainie Syndhegis: Oxidising agdunder

reduced pre . K S ale ol it L ed

chr omat ogra%&ﬁh@gﬁéﬁﬁ'ﬁgg’&}g??ga&??%ﬁ%éﬁi %gbggqu???é?'d: 84% of
i odide 50 55 1H NWMR (CDC13, 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), 1.90s nesgpsary, APPFAPTIalg Proteging grouqlg can .&SEQHHZ),

0.88 (s, 18khe QiMitliBhts 2b)ensurd3adiMRACEREIZoufr ME et difebtdd. 188 1,
131.8, 74.6, /2.9, 59.8, 38.1,

synthesis can be designed to employ precursor substituents which can
be converted at the appropriéte 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
sterecisomers .once the compound has been synthesized by standard

30 resolution techniques known to the skilled reader.



37.9, 26.0, 18.3, 18.2, 15.7, 15.7, -4.4, -5.2, -5.2. Synthesis of
internmedi ate 6 TBSO To a solution of iodide 5 (12 g, 22.9 mmol) in
(114 nlL) pyridinium p-toluenesul fonate (PPTS) (2.01 g, 8.0 mmol) was

‘and the reaction mxture was stirred at roomtenperature for 25 hours.

15 the sol vent was renoved under reduced pressure and the resulting o
purified by columm chromat ography (hexqgf/EtOAc 10:1) affording 8.7 ¢

(yield: 9399 of alcohol 6. 1H NVR (CDC
Hz), 6.12 (d, 1H J= 8.4 Hz), 5.47

300 MHz)5: 6.69 (d, 1H, J=
67-3. 87

2.71 (m 1H). 1.88 Q@PPEtaféH)feat.‘r‘r?ng %’63 (%ROVEH)d%S?E%Ed(S"mQQunPS &fo

0.91 (s,

132.6, 75. g} o?gu%&?laso@lg%l 610,(""%" ?andlﬁpp%ﬁ@%rc mg‘“ﬂ“ﬁ 4,

4, 26 18. 2, -4,

Synthesis of internediate 7 TBSO 56
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With this invention we provide novel pharmaceutical compositions
of compounds of general formula I that possess cytotoxic activity and

their use as antitumor agents. Thus the present invention further

provides pharmaceutical compositions comprising a compound of this

invention, a pharmaceutically acceptable salt, tautomer, prodrug or

stereoisomer thereof with a pharmaceutically acceptable carrier.

The term “carrier” refers to a diluent, adjuvant, excipient or
vehicle with which the active ingredient is administered. Suitable
pharmace_utical carriers are described in "‘Remington’s Pharmaceutical
Sciences” by E. W. Martin, 1995.

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

administration.

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

other standard delivery means.

Et OH
added
Then
il was

8.4
4H)
Hz),
136. 4,
2. 25



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
via addition funnel. After 10 min, S03-Pyr (8.43 g, 53.0 nol) was added
~portionw se and the solution was stirred for another 2h at 0 5 C. Then, it-
was diluted with D chl oromet hane (800 nlL) and quenched with HCL (0.5N, 50
m.). The organic | ayer was decanted, drs d over MgSX4 and concentrated in
vacuo. Purification by colum chrorrat odgraphy (hexane/ Et 0Ac 10 1) afforded
6.9 g (yield: 800 of alde de 7. 1HNI\/R(dCDCGf 300 Mz 191

J= 1.5 Hz), 6.671g corfget dosges @fz} e gompquyids will jrary acqqy mgst%é €d,

é _61az)2 Hé) %gt(lcgﬁa('%orilrhhlatlgn59th%l_b§§o&én0f3|éjl)p11éai1_il)§5n(%ncf’"ﬂhe éDgtlclﬂl‘ar 3H J—
MHz) . 5: 201s81,1s,14mos9 a1135t12mom33b®ng76r®te 1 Qthet 5fagtors, liBe. age,2body 18. 0,
16.7, 15.9, nthe |s r medi

a soI ution 01“31525l tsﬁyt ?r%s [orreat%o&nyl tra 8nylrf%e$f1yﬁre?185phondgt%sr(lé)f 70.1°

14. 45 mgl ) tlaethob8; amgvrtcﬁnlélhhtﬁng, réacﬁén ng@eisitivitiea iyl rseverifhtbf (B0 m_)
stirred under argon atnosphere at -78 C, a_0.5 M Pot assi um

bi s(tri met h{fssesgshal e t%Fﬁt‘P&‘?\ aCRANDS) Admunisiration sanohe garnigsh O tyas
added dr opwpgRtinfiblgly dP ghadféhﬁywlqﬁm7tﬂe5rr%g&mu¥& +6RrM8 dode? anhydrous

THF was added dropw se over a period of 30 mn and stirred at -78 C for 90
m n. Then, the reaction was quenched wth

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

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

, Antitumoral activities of these compounds include, but are not

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

EXAMPLE 1: SYNTHESIS OF FRAGMENT 9

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



a saturated NH4Cl solution (200 nlL), warnmed to roomtenperature and dil uted
with Dichl oronet hane (1000 nl). The organic phase was dried 30 over
anhydrous Na2S0 4 and evaporated at reduced pressure. 57 Purification by
col um chr omat ogr aphy (hexane/ Et 20 20: 1) afforded pure 4.2 g (59% of _
(E)-8. 1H NWR (CDC13, 300 MHz)o: 6.70 (d, 1H, J 8.4 Hz), 6.08 (d, 1H J ="
8.4 Hz), 5.47 (d, 1H J = 9.9 Hz), 5.37% 1H, J =.7.2 Hz), 3.78 (s, 3H),
5 3.60 (s, 3H, 3.60 (m 1H, 2.79 (m ]H) 2.52-2.67 (m 2H) 1.83 (s,
3H), 0.99 (d, 3HJ—66H2)089(s 9H), 0.05 (s, - 0.04 (s, 3H.

13C NWR (CDC13 75 163.7, 145.9, 142.1, 137 3Ph3E 1 110. 4,
OH  8O4Pyr TBSO COz
TBSO TBSO
1

CO,Et
TBSO . TBSO

TBSO Z DIBAL TBSO\/\'/k/k/OH MnO,

TBSO\/ﬁ/k/L;O PhsPCH,l, | TBSO N
TBSO NaHMDS TBSO

PPTS HO P a SO;Pyr  Os A
TBSO T8SO

O RIOEY, COMe ! MeO

MeO O M O J

Scheme 1

Svnthesis of intermediate 1

TBSO 20
TBSO

10 To a O °C solution of (28,33)-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



75.4, 74.8, 55.4, 51.9, 38.1, 32.3, 25.9, 18.1, 16.5, '15.7, -4.3, -4.5. 10
Synthesis of internediate 9 To a solution of ester 8 (4.15 g, 8.39
mmol) in MeOH (125 nlL) at room 15 tenperature, HClL 37% (1.04 nlL) was added
and the reaction mxture was stirred for 6 hours. Then the m xture was
neutralized with a saturated aqueous solution of NaHCO3 (pH 7-8) and the
organi ¢ sol vent was evaporated under r ced pressure. The resulting
suspensi on was extracted vvith Di chloro hane (3 x 200 L), dried and

2/ 1) o f or dBtchloerg g elIANSGR oA Sor Hlbriee Bk (e ( 500 WD Tookiz) o

d, . . m
g 38 Hg 5 észgé(a?c?e&)viaZAddﬁm%Pf&&ellhlfte% o %ué 's«ﬁs%ﬁ Q%% é%o 34, 65(2 5,

1H) 2.55 (maslaﬁde@pdﬁltérdmsel&nd Jhe 3omt1®5 Mags Stirred. fOr amtheIHZ)l at1087 (s,
1 41 81 ]1-2 4(% ‘igsn‘] Tt s_%lélg rgﬁ\),lted with M%l'{l(])&zoSme dnec%o?')rgl) an (il‘ quencﬁ
5 with HCI (0.5N, 800 mL). The organic layer was decanted, dried over
~MgSO4 and co.ncentrated ih vacub. Purification by column
chromatography (hexane/EtOAc 100:0 to 10:1) afforded 45 g (yield:
90%) of aldehyde 1.
'H NMR (CDCls, 300 MHz)6: 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)é: 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 ANco,t

TBSO

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

20 Carboethoxyethylidene-triphenylphosf)horane (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 1051) affording
53.3 g (yield: 96%) of ester compound 2.

25 1H NMR (CDCls, 300 MHz)3: 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)3: 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.



81.7, 77.4, 55.4, 37.1, 26.6, 16.5, 16.1. 58 EXAMPLE 2: SYNTHESI S OF
FRAGVENTS 21 AND 22 Schene 2 provides an exanple of the synthesis of
fragnents 21 and 22. i)nC PBA, DCMii) (R, Ry Co-sal enBuLi, BF30Et2, THF

10AcOH, H2011 1 ==co2H HATU HOAt, DIP EADCM DMF OIBS 0O R Ar H

53

Synthesis of intermediate 3

TBSO Z OH
TBSO

Over a -78 °C cooled solution of ester 2 (46.7 g, 0.105 mol) in anhydrous
- THF (525 mL) under argon atmosphere, Diisobutylaluminum hydride
(DIBAL) 1M in toluene (231 mL, 0.231 mol) was added over a period of
10 min and the mixture was stirred at -78 °C. After 4 hours the reaction
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 NasSO4 and the solveht 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)3: 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)8: 133.9, 129.8, 73.1, 69.1, 59.9, 37.8, 37.5,
25.9, 18.3, 18.1, 15.9, 13.9, -4.4, -4.4, -5.3.

- Synthesis of intermediate 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



N HO 22a R=tBu 22b R='Pr 59 Schene 2 Synthesis of internediate 11 10TBS
5 To a solution of internediate 10 (72.3 g, 0.39 nol)) in anhydrous

di chl oronet hane (D CM (918 nlL) at roomtenperature 3- Chl oroperbenzoic
acid (mCPBA) (100 g, 0.58 nol) was added portionw se, and the m xture was"
stirred at roomtenperature for 18 h. 10 The white precipitate was quenched
w th saturated aqueous sol ution of NaHGB, extract ed with DCM (3 x 250 nlL)
and washed again with. saturated aqueous sol ution of NaHCCB (3 x 250 m.) .
The organic Iaﬁfrs wer i ned, ver an dr ous

T oo R w el LGt frnbereliEs SO HG s hoE Pt s

(Hexane- Et Oftradedl bvetSat §ilibA O¥éld@oRAAK RutRSg awﬁﬁ' PHOARS $3D) |anQi64h5
82% . To a solution of racem c epoxide (30 g, 0.15 nol) in anhydrous THF

(7.5 nl) (Rreyulting sqlution pias dgedsunder seduers pressueyto @diosy-29.12¢8
- cycl ohexan MJKQL0, (R RCo(ll) conplex] (448 ng, 0.74 mmol) was
added, foll @ g&@ @l%hﬁé LI' The solution was cooled to 0 C and wat er

(1.2 nlL) 5nasH2OMRI (D O, GO0 MEHz)EhQ 3?@@11@}) evag (dl Ilm&ﬂ =t® 6ovHEZ)N3.82r oom
tenperature and stirred for ter that tinme the volatile materials

wer e concen@cbtb‘d Vi Gadul- §n‘dz)t I‘?’e6%r(ﬁ’d@%§ R (WetiR) Lokhén YA d-671i ca
gel col um. 5| asl) suDEERLr SR oL, be XA 00e (161 Jnf Ak 1) as

el uent, prOV|ded chiral ’epoxi de (+) yield as a 25
col ourl ess &C NNR](ODGls;+73MHZ)§: cl 95. 4CH-I6,I$ 138 3, 7214 HSME @8X137.3300

MHz) 6: 3. 74 (t = 6 3 01 L 2.74 (t, 1H J = 4.6 H2),
2.4%3 (dd, 1%(5-%’ @Q.’%?-%. I;L‘EﬁzHQJf’lﬁg’ (471@’ 2#2) 0.87 (g, 30 9H), 0.04 (s?

6H) . 13GoNMR (CDC1l3, 75 MHz)S: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5.2.

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 0 °C, a 1M solution of sodium
hexamethyldisilazane (NaHMDS) (181.7 mL, 181.7 mmol) was slowly
added, via addition funnel, over a period of 10 min. After stirring for an

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 ov'er 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 S5



60 Synthesis of internediate 12 OrBS Propyne (10 nL, 0.176 nol) was
condensed at -78C and di ssolved in anhydrous THF (165 niL). n-Butyllithium
(75.1 nmL, 0.188 nol) was added dropw se under N2 over 30 min, and the
resul tant white suspension was stirred for an additional 30 mn at -78C. A
solution of 10 (+) (R -2- [21 tert-butyldinmethylsilyloxy)ethyl] oxirane 11
(23.7 g, 0.117 nol)) in anhydrous THF (25 nlL) was then added dropw se
foll owed by addition of BF3.0Et2 (22.1 , 0.176 nol). The m xture was

stlrredforlhat r.a n our _at 0. C. Th eaction
m xture was Hu@%é@D@%’t@Mﬁ%}@eg’ %gg‘é-o&g‘ SIOT&HCH%OP W@I ?ﬁ'rS mL) and
15 extracte 1 L.q Eh i Regh.ar e dried
over Na28_04(é L}M }?eir-:%)zos Sa(}&goﬁg{egr a? -egdq I%q?gh rgn’gtpgﬂélfg}ﬁygﬁeﬁg{le/ Et OAc
10:1 to 1: 11H)y 6\9Qé¢sl 3HEohaO (b2, 2B 0.9% (dd,eBH; JS0%.6a3.2a Hzpl 088 b5s oi | .
FadD = +5.6 0 C 20 1H NWMR (500 MHz, CDC13) 8: 3.75-3.90 (m
3H), 3.47 (&%%QFPJOJ'FH ﬁﬁ% 2. 34((m oH). 1.79, )(t 3H, J= 2. 4(Hz)
1.75 (m 52H)13C(Nl‘8ﬁ (CS)CI%HTS IQHQYS (1542. @H)138113Q3\1V8 7425, 1o, 5@@@8 16: 77.8,
75.8, 70.7, 62.4 27.6, 26.1, 18.3, 5.3, -5.4. MS (ES) nfz
243.2 [ MrHLBY.- 9369, [1@%}&259@%55 o bdrdiate 13 OTBS b

Synthesis of intermediate 6

HO AN

10 TBSO

To a solution of iodide § (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.
IH NMR (CDCls, 300 MHz)5: 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 (CDCl3, 75 MHz)6: 142.4, 136.4, 132.6, 75.8, 75.2, 60.0, 38.1,
36.4,26.1, 18.2, 17.1, 16.0, -4.1, -4.2.

25 Svynthesis of intermediate 7

Ox AN

TBSO



Over a solution of 12 (41.8 g, 0.173 nol) and 18-crown-6 ether (50.27 g,
-0.190 nol) in anhydrous THF (1190 niL) at -78 C under N2 atnosphere, a 0.5N
solution of KHVDS in toluene (380 ni, 0.190 nol) was added via adittion
funnel over a period of 30 min. The m xture was 5 stirred at this
tenperature for 45 mn, followed by adittion of a solution of

4- met hoxybenzyl chloride (PMBC1) (23'89569’ 0.176 nol) in anhydrous THF (100
m.). After 2 h at -78 C,.the m xture was quenched with saturated aqueous
sol ution of ,NH4C 00.nm.). The. o i c.l.ayer separated and the .aqueous
phase was eQJf\?Iaﬁs i@l?%&%?a%?@&o&ﬁ%?h% ﬂé'F?Et‘?()A%Y\%IQH’%goltha) TS SHbi ned
or gani ¢ | aygyishMebfetBeheDMSD (55@191&&/@@.961199%31\5@141.@ fiL, ofod\aésol)dr i ed
over anhydrous Na2 SO4, filtered, and concentrated to afford 13 as yel |l ow

oi |, which Wes addef vip afditipay furpelp Aftgr Hy gring FQHRYT (uf B8 cat-Porobel. 3 g,

yield: 99% 1- " . , = .90 (d,
2H, J = 15 @fa% iéc}%"g%%ez%?g tgt‘?(?@?tégn%é g@.”%? ?%arﬁﬁ?zr ?%%t m 2H) .
1.82 (m RH)C. ThéA, (tt wasHliluted2wdhH2jchlordde(lmnedtd00 thi)Sarid queldched

Synt hesi s of .j.nt iate.14 ClOIB. .S 20 To a solutjon of 13 (61.3 g,
0! 160 mor ) A ETG . CaP m (e OTgEnit dader RS EibpEplieh «Hsd AiTo
Schwart z-s ﬂ\@@lﬂt 41l s (&oredepiordtbadi anyl vadhdd: onpypificMioah! ofi deohiahi de,
Cp2Zr HC1) (130.3 25 g, 0.507 rmlé(vvas added and the reaction was stirred-5
mn at roomcheompategraply hexansdEtOde dOnbepffotded a8 Bnbiddse?0%b ®0 C
over a perigﬂ%ecﬁ fOzmin and stirred at 50 C for 2.5 h. During this tinme the
reaction solu i'on 't urned of orange colour. The reaction was cooled to 0 C
and N- chlOor GHUEBIR (CDGE:, GB8 K #)S: D.884@, bHL )J asS &klesl 67n(donél,30=@4t i on.
Stirring was_continued for 30 mn at_rogomtenperature and the

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). |

13C 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 mlL) stirred under argon atmosphere at -78 °C, a
0.5 M Potassium bis(trimethylsilyl)amide solution (KHMDS) (43.34 mlL,

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 brganic phase was dried

30 over anhydrous NazSOs4 and evaporated at reduced pressure.



62 reaction was diluted wth Hexane/ Et 0Ac (95:5; 500 nlL). Renoving of the
solid by filtration and evaporation of volatiles provided 14 as yell ow oil
whi ch was used without further purification (15.1 g, yield: 86 % . La]D=
+20.5 (c 1, CHC13). 5 1H NWR (CDC13, 300 MHz)6: 7.25 (d, 2H, J = 8.7 Hz),
'6.87 (d, 2H, J = 8.7 Hz), 5.64 (td, 1H, J= 7.8, 0.9 Hz), 4.45 (g, 2H, J=
11.1 Hz), 3.80 (s, 3H, 3.70 (m 2H), %762 (m 1H), 2.27 (t, 2H J =6.9
Hz), 2.03 (s, 3H) 170(m 2H), 0.89 0.05 (s, 6H). 13C NWR
(CbC13, 75

M—IZ 4, 130.9, 130. 124. 14. 0, 1Q.75.2, 71.4,
59.8, 55.5, P47 ﬁPatlﬁﬁl "By Selimn HdhEH A AT, @exgg}ﬁfﬁ@i? 280 iR at e
15 GoPMB CH %ﬁrgq@ gbb}g)ldm,;?r’g_ 14 (23 g, 0.058 nol)) in anhydrous THF (288
m_) under and a 0 C'a solution of Tetrabutyl anmoni um fl uori de (TBAF)

(115.3 n, GHINBIRnCPClas3C@ Azl dpWdsd, drbrJ & §e4=indl 6f020d,mH, ¢t he

Cemper at ur 65 b7 KT 1Hor kD dTinonid (i dat 0rafEe Sq0obus ol uti on

of NHAC1 5( 28060s,. SHY) S.6QY#Y, smweeww@rm)m mudz Mmm}ﬁous&ph@,ﬂ{y\as

exhaustively extracted with Et 0Ac (3 X e conbi ned organic |ayers

were dried v} (haH$0d = 66 Hak &89dﬁ:d9]ébr%95t(§a§@b 0. Prsh3Ehr onat ogr aphy

(hexane [/ Et 1 1 o] S
Vied 7an - ARGk T T YRR T2 1R % G S ESS 192 HR A (o
2H, J = 8.7782, 75886354, 516, 331 7323HZZ)5 941&5 (1®.52Hp.7,343) -@s5. 3H), 3.70
(m 3H, 2.35 (m 2H), 2.03 (s, 3H), 1.75(m 2H). 63 OPMB
(Di acet oxyi odo) benzene (BAIB) (11.5 g, 35.7 mml) was added to a

10 Synthesis of intermediate 9

To a solution of ester 8 (4.15 g, 8.39 mmol) in MeOH (125 mL) at room
15 temperature, HCl 37% (1.04 mL) was added and the reaction mixture
was stirred for 6 hours. Then the mixture was neutralized with a
saturated aqueous solution of NaHCO3 (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 Fiitration by column chromatography (hexane/EtOAc 10:1 to 2:1)
" afforded 2.76 g (yield: 94%) of lactone 9.
IH NMR (500 MHz, CDCl3)é: 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. |



5 solution of alcohol 15 (9.2 g, 32. 4 mvol) and 2, 2, 6, 6-

Tet ranet hyl pi peri di ne 1-oxyl (TEI\/PO) (515 ng, 3.3 mml) i n anhydrous

di chl oronet hane (92 nL). The reaction m xture was stirred at . room
tenperature for 20 h until the al cohol was no | onger detectable (TLC), and
then it was quenched with a saturated aqueous sol ution of NH4Cl1 10 and
extracted with DCM (3 x 100 nL). The c ined organic phases were dried
over anhydrous Na2SO4, filtered and concentrat ed The residue was purifi ed
by flash ch PEP e / 19 : .. afford 16 as

col ourl ess . , F—] 2 56. MHz) 6: 9. 78 (s, 1H),
7.25 (d, 2H_ J= 8 )68515(d 2HJ-87 I)564"[ J=17.8
Hz), 4.45 (§cheme %,@rqwdfsmexazme eintheisynthesisp fgagt@ﬁﬁlts%fl@@lct%% 2H)
2.35 (m 2H), 2.03 (s, 3H).. 13C NWR (CDC13, 75 MHz) 6: 201, 159.6, 132.1,
130.1, 129.7, 1228, 114.1, T7TBCEBA PEMS, %\5/\48 3, 3375-21.3. 20

Synthesi s of inté& nsdi 81 1 mcl [ "To a suQBEésnm Qull‘_‘l o) Py

.J

i odomet hyl tri phenyl ghosphoni u bade (16.6 .9, 31 mof) ‘i n anhydrous THF
(126 nlL), at room tenperature, M sol ution of NaHI\/DS i n anhydrous THF
(31.27 M, 31.27_nol) s slowy added. Aftebp,gélrrlng for 2 mn, the

yel l ow m xture wasycod ed to - 78PMecand axgol n of DErLHCIToy, 22 mol) in.
anhydrous THF (82 ni S “ofesn added. The T ac | BRI X e was stirred at
-78 Cfor 2 h, and at room 64 tenperature for 5 nmin, dlluted wi t h hexane
and filtered through ®# plug of Celite(r). Thel3plug was rinsed with hexane,
the conbined filtrates were evaporated under reduced pressure and the
resulting oil was purlcbm\ml by colum chronat ogsmphy (Hexane/ EtOAc 12:1 to

8:1) affordin ; TBAF BAIB / TEMPO
) g & oTBS ——= ClWOH —_—
THF CH5Cls

14 15
OPMB ’ OPMB .
PPhsCHl.| o z i) DDQ, DCM:H,O
NaHMDS /THF | ii) NaBH,
780G iii) TBSOTf / DCM
16 17
oTBS l.:er\ll\n,r«m2 oTeS |
Cl Z x o} Cl Z A N R 200 ¢C
M Cul / K>CO4 \m T
NN-DMEDA NHB
18 DMF /90°C \(f)(\ oc
19aR="Bu
19b R=Pr :
OTBS
Q ——
Bussi o BWSY O R,
M I\)LN&(N 2z . N
NH HATU ' H
\g/\ 2 HOAt, DIPEA o Cl
20a R="Bu DCM, DMF 21a R='Bu
20b R=Pr - 21b R=Pr
HATU :
— HOAt, DIPEA
=CO2H| DCM, DMF:
OTBS
O R H
///“\N/'\n/ S A
H oo Cl
22a R='Bu

5 22b R=Pr



ellowoil (5.6 g, yield: 62%. 1H NWR (CDC13, 300 MHz)3: 7.25 (d, 2H, J
.7 Hz), 6.85 (d, 2H, J =8.7 Hz), 6.25 (m 2H) 5.64 (t, 1H, J= 7.8 Hz),
2 (m 2H), 3.80 (s, 3H), 3.55(m 1H), 2.40 (m 2H), 2.25 (m 2H), 2.03
(s, 3H). 10 Synthesis of internediate 18 OIBS Cl

2, 3-Di chl oro-5, 6-di cyano- p- benzoqui none (DDQ (3.6g, 16 mml) was 15 added
to a solution of 17 (5 g, 12 nmmol) in H20 (20:1, 98 nL) under N2

at nosphere at roomtenperature. After 1.5 h (TLC Hexane/ Et0Ac 4:1 showed no
starting material) the reaction was § enchﬁd by pouring into Et20 (200 nL)
and washing with 1M NaCH (3 x 50 nL) é?ﬁinﬁ ine (50 nL). The organic phase

was dried ogzhtg&igg@yg{e%dmgsg, filtered and concentrated. .

Chr omat ogr aphi ¢ Sseparat 1 on of p- nmet hoxybenzal dehyde was facilitated by

reducti on to pnethoxybenzyl al cohol. Towards this end, a solution of the

obtai ned residue in MeOH (98 nL) wdh NaBH4 (0.60g, 16 nmol) under N2

at nosphere was nai nt ai ned at roothéhﬂp@mbz%i for 1,h. The reaction 25
0

m xture was then quenched by pouring into (100 nL) and washing with 1
MHCL (4 nL) and brine (40 nmL). The organi c phase was dried over anhydrous

gol (Hexane 1P Bt SRRTIRG, P BrgrpRaiae pi8, [t ko & BRoRHAD, PhidhErods =
gel (Hexane t 1t . prov t Re Seco y al 0

col ourl ess @idhlofdm8tihne/i §DEMBOYD18 6P @tSOlyémoOn teinpeesandar B-al cohol
(2.8 g; 10 mml) in anhydrous DCM (38 nL), under N2 atnosphere and at 0 C

2, 6-1 ut i di n€hloraerhenzalo meid) (MaSPBAdedl@P o &58f dnPhweHahy 2466t i on of
tertButyl di i i t T@%ﬁ} ' h 12 5
nmol ) . ¥he ?&g@%{#%#%la%%tﬁeé V\H/gfs(ﬂﬁl ‘??gﬁ%?g%&ggh.&%t t éslja;g](g)llgentﬁ% t he h(ir ude
was gquencéhedhei white. fvcigitaté tasrjieacded xtitlashadrated lgDEbus sotutdenmf) . The
conbi ned or i ¢ layers were was iL,th atuyrat ed aqueous sol ution of
NaHCO3 and g‘%%é@“%éé“&%%i\i‘@%hﬁ?& sxdé?émeﬁncﬂaﬁ%éfdjﬁgﬁ%r‘@ﬁg and
concent r at edg A6 aGilco BRI ASA B (NEHER (3% LEDAAL). T a,rthahia@aﬁe)rs
provided 18 as a colourless oil (3.14 g, yield: 80%. 1H NMR (CDC13, 300
MHz) 6: 6.25Ware oeinbiney dried) qyen-ahgingss New9s( apdippncentsgted inpH  J=

6.0 Hz), 2. , 4, . _ 0: (s,

6H). 15 130%%R)|(925'( Eﬁ@f&?‘l‘?ﬁ%ﬁ%@s f@ﬂt};d( ?’%os?g%a fgﬁﬁg‘?’gﬁf %Hb/% ’. 613?"5132. 5,

36.6, 259, t3lpdvidsdepoxide. ds Sypihaidss ofl (Ert B rgyeti2%).eTd % sORBson of
racemic epoxide (30 g, 0.15 mol) in anhydrous THF (7.5 mlL) (R,R)-(-)—

Sy
=8
4.4

N,N’-Bis(3,5-di-tert-butylsalicylidene)-1,2-cyclohexanediaminocobalt(Il)
[(R,RCo(Il) complex] (448 mg, 0.74 mmol) was‘added, followed by AcOH
(0.14 mL). The solution was cooled to 0 °C and water (1.2 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]o = +14.1 (c 1, CHCla). |

IH NMR (CDCls, 300 MHz)$: 3.74 (t, 2H, J = 6.3 Hz), 3.01 (m, 1H), 2.74

(t, 1H, J = 4.6 Hz), 2.48 (dd, 1H, J = 5.1, 3.1 Hz), 1.70 (m, 2H), 0.87 (s,
30 9H), 0.04 (s, 6H). |

13C NMR (CDCls, 75 MHz)3: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5.2.



200C1 A reseal abl e Schl enk tube was charged with copper (1) iodide (148 ng,
0.78 mmol ), potassium carbonate (1.076 g, 7.78 mmol) and Boc-tert- LeuCONH2
(prepared foll owi ng the procedure described in Pozdnev, V. 25 F., '
Tetrahedron Letters 1995, 36, 7115-7118) (0.96 g, 4.15 mml), evacuated and
filled wth N2. N, N-Di net hyl et hyl enedi am ne (DVEDA) (0.166 ni, 1.55 nmmol), .
vinyl iodide 18 (1.04g, 2.59 nmmol) and q%ﬁhydrous DVMF (15 nL) were added
under N2. The Schl enk tube was seal ed, heated at 90 C for 18h and cooled to
‘roomtenperature. The 66 resultant m xture was diluted with Et0Ac and
guenched with water. The organic |ayer was washed with water and dried over
anhydrous NaZaHesid B¢ it@rMRAiateas renoved under reduced pressure and the
residue was purifie y t1Tash chromat ography on silica gel (Hexane/ EtOAc,
20:1 to 15:1). Internediate 19a (670 ng, yield:53% was obtained as an oil.
1H NWVR (CDC13, 300 MHz)6: 7.72 ( 1H, Q%= 9.9 Hz), 6.70 (t, 1H, J= 9.6 Hz),
5.54 (t, 1H, J= 7.8 Hz), 5.35 (dM lé%), 4.76 (q, 1H, J= 7.8 Hz),
3.89 (d, 1H, J= 9.0 Hz), 3.73-3.68 (m 1H), 3592 (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, 123.9,6 122 A, 108.2,.79.9, 71.6,
62.5, 36.5, PEapye ég(?g{l 28 117&2’8919,“’2%99{1‘1?1? : aig.%é, 8-%‘?%,“@“4‘.’?9 5
Synthesi s ohnhHesu® ARt €153 ntljBSh-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 * (+) (R)-2-[2-(tert-butyldimethylsilyloxy)ethylloxirane 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 Et2O (3 x 150 mL). The combined organic layers were
dried over NaSOs, 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]Jp=+5.6 (c 0.1, CHCl3). \

20 'H NMR (500 MHz, CDCl3) 8: 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, CDCly) &: 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+Nal*

Synthesis of intermediate 13

_ OPMB
\/:\/\
OTBS -

30



0Cl A reseal abl e Schl enk tube was charged with copper (1) iodide (40.4 nyg,

20 0.213 mmol ), potassium carbonate (294 ng, 2.13 mml) and Boc- Val - CONH2
(prepared follow ng the procedure described in Pozdnev, V. F., Tetrahedron

Letters 1995, 36, 7115-7118) (230 ng, 1.06 mmol ), evacuated and filled with
N2. N, N-D net hyl et hyl enedi am ne (45 111., 0.426 mmol), vinyl iodide 18 (283
ng, 0.71 nmol) and anhydrous DVMF 25 (35 .,m) were added under N2. The Schl enk
tube was seal ed, heated at 90 C for 18h "and cooled to roomtenperature. The

resultant mxture s dilute Lth \C d guenched wth wa The
organi c | aySVenasSafRine #ih2 ﬁ4f\l\%t%ld£;2€ ’HSﬁ@ﬁ‘%ogg'FrQWﬂy%reg]ﬁ? @%&’ The
sol vent wasor giipVvafhunderadigpiteed Prgssyf po@nehit)heatr eggdwe wasdesr Nbi ed by
67 flash chromat ography on silica gel (Hexane/ EtOAc, 7:1

| nt er medi at etmogplierey g 0.§Nescdutignonf KHAMDDinitahtenges(380 @lith?.og-)i%{)) NvR) ( CDCL3,
290 119" Gy it adasih Syt ofer 08 oo Wy, Ehytlreliyel 75
3. 80- 3. 73 ( stirtkd) at thid Zeip2Zafune OHKS 2if2fdlbwesHpy atlition of a Hdluti@n 98 (d,
o 3hy . Oyl fuedi Qi tenizel patarideo0a8aCT 23588 2, 02176 el % hrrodt? - 0°
THF (100 mL). After 2 h at -78 °C, the mixture was quenched with
saturated aquéous solution of NH4Cl (600 mL). The organic layer was
separated and.the aqueous phase was exhaustively extracted with
10 EtOAc (3 x 500 mL). The combined organic layers were washed with
saturated aqueous solution of NaCl, dried over anhydrous Naz SOas,
filtered, and concentrated to afford 13 as yellow oil, which was used in
the next steps without further pufiﬁcation (61.3 g, yield: 99%).
'H NMR (CDCls, 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 mdl) in anhydrous toluene (2.1 L),
~under N atmosphere and at O °C Schwartz's reagent'
(Bis(cyclopentadienyl)zirconium(IV) chloride hydride, Cp2ZrHC]) (130.3

25 g, 0.507 mol) was added and the reaction was stirred 5 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



10 OTBS )1\ H2NThrN. O0Cl A solution of am no protected derivative 19a (670
nmg, 1.33 nmmol) in_ethylenglycol (30 nL) was heated at 200 C for 15 mn. The
reaction 15 m xture was then cooled at roomtenperature, diluted with 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 combined organi c phases e dried over anhydrous Na2SO4,
filtrated and concentrated in vacuo toV@;ford t he 20 prlrrary am ne 20a (510

, el d: 959 I h t t h .
'ggrl ?‘/: cati oft? }‘?%S\N%S)(/%%%\;é g’bﬁl : ngxﬁe@ \345 til’ﬁa gkﬁg{%'}ng 871 (t,
1H, J= 9.6 kg9 soﬁdﬁﬁf fiftratiéh aﬁﬂ gveﬁodf'&hon‘bﬁ\ﬂol:ﬁmeslﬂ‘ﬁ)x/lc&d?24(a(§ diidw 3. 14

(s, 1H), 2.14 (m 1. 3H), 0.97 9 .02
6H). 25 13com|\v§thl(:bD|@_:Dasus¢g vm(th()@ p&ﬂhegpuz yauortbﬂéﬂ hg, mizd 586H%7 1, 7(155

?ﬁtgrrrgg zzat EOb 2@% @T]B?H%l 26.0, 21.2, 18.2, -4.4, -4.5. Synt hesis of
5 !H NMR (CDCls, 300 MHz)8: 7.25 (d, 2H, J = 8.7 Hz), 6.87 (d, 2H, J =
8.7 Hz), 5.64 (td, 1H, J = 7.8, 0.9 Hz), 4.45 (q, 2H, J = 11.1 Hz), 3.80 (s,
3H), 3.70 (m, 2H), 3.62 (m, 1H), 2.27 (t, 2H, J = 6.9 Hz), 2.03 (s, 3H),
1.70 (m, 2H), 0.89 (s, 9H), 0.05 (s, 6H).
13C NMR (CDCls, 75 MHz)s: 159.4, 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, 21.2, 18.5, -5.1.

Synthesis of intermediate 15

OPMB
CiY\N\OH
15

" 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)
(115.3 mL, 0.115 mol) was added dropwise over a period of 20 min (the
solution turned red). The reaction mixtufe was stirred at room

20 temperature for 2 h, and _thén was qﬁenched 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>SO4, filtered, and
concentrated. Flash chromatography (hexane /EtOAc 4:1 to 1:1)

25 provided 15 as a colourless oil (11.9 g, yield: 73%).
1H NMR (CDCls, 300 MHz)8: 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



0 A solution of am no protected derivative 19b (255 ng, 0.52 mmol) in
et hyl engl ycol (15 nL) was heated at 200 C for 15 mn. The reaction 5

m xture was then cooled at roomtenperature, diluted with DCM quenched
with brine and poured into water. A few drops of 3M NaOH were added unti |
the solution reached pH 14 and then was extracted thoroughly with DCM The
conbi ned organi c phases were dried over.anhydrous Na2SO4, filtrated and
concentrated in vacuo to afford the 10 primary am ne 20b (170 ng, yield
85% as a yellow ail which was used without further purification. 1H NMVR
(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, 1H, J= 7.8 Hz), 4.80-4.72 pplH), 3.81-3.73 (m 1H), 3.31

(d, 1H, J= 3.6 Hz) 2.44-2.33 (m gH),.2.20-2 16 (m 4H), 2.03 15 (s, 3H),
1.59 (br s, 2H), 1.00 (d, 3H, J =679 P),~0.99 (s, 9H), 0.82 (d, 3H J=
6.9 Hz), 0.05 (s, 6H). 13C NMR (CDCI3, 75 MHz)S: 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 internediate 2la OTBS To a solution of am ne
20a (918 ny(Dircefoxyinsio)berzenenyBANRL (25-SDav M7 mmol) Vg gdderl ta 2ol ution

of (2)- 35t r Egﬂftydr?t %@nyz;lgBﬂBlenqiSC 9.2 g 32. 4 mmol) and 2,2,6,6-

Tetramethylpiperidine 1-oxyl (TEMPO) (515 mg, 3.3 mmol) in anhydrous
dichloromethane (92 mL). The reaction mixture was stirred at room
temperature for 20 h until the alcohol was no longer .detectable (TLC),
and then it was quenched With a saturated aqueous solution of NH4Cl

10 and extracted with DCM (3 x 100 mL). The combined organic phases
were dried over anhydrous Na;SOs, 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%)
1H NMR (CDCls, 300.MHz)3: 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 Svynthesis of intermediate 17

OPMB

Clm
: |

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 M], 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



acid (1028 ng, 2.84 mmol) in anhydrous DCM was added, under N2 at nosphere,
and then was cooled at 0 C. Diisopropylethylamne 69 (DIPEA) (0.6 nL, 3.4
mol ), 1-Hydroxy-7-azabenzotriazole (HOAt) (310 ng, 2.27 nmol), and

N, NN N, N -Tetramet hyl-0-(7-azabenzotriazol -1- yl)uronium

hexaf | uor ophosphate (HATU) (860 ng, 2.27 mmol) were added to the solution
and after 30 mn the cold bath was re d. The 5 reaction m xture was
stirred at roomtenperature for 2h, quenched with a saturated aqueous

sol ution of NHACLl, po into te nd extract d. i onbi ned
organi c phag%'é‘pﬁ%té‘rﬁl:}l‘?re %rd’\iﬂﬁj&?"b hfgargzn ﬁllt?‘@:&e%j\/lﬁﬁ?gc%r?g‘éﬁt Irate ed.
The resi dueopaglipy, e aﬁ'lu%Yw&é 3ir{s W R PR SEH A e (ddexisimed HileAGe 2 Yeket O

15:1) to give am de 21 11 10 g; vyield: 66% as an oil. 1H NWR (CDC13,
300 MHz) 8: evm)r@aed mdeyfeducai prgssugegmd the resulting vil wasypurifgedy Y(d 1H,

J=12.3 Hz 9.5 . Hz 5
1H, J= 6.'6) Fﬁﬁl . OPbatbﬂ"f‘p}by% ’EF}‘%%&@P‘; ?2 11!{'0 ﬁLT) %ffogdlgé)rﬂ%f %6 (m
ét?)’ g-ég ( llékH)oﬂ(&@fg fReld36R%).1. 45 (m 6H), 15 1h25 (mf8_H) 1. Od(s

S nt I at
21b' 20 orssﬁ)mxb?lé;ncms,g?s%ﬂ\'ﬂtz&q 702545}7@@12@5%177@16% 7 h T 0
anhydr ous t f
(Z)-3-tributyl ?\éznnyl p:l'%pgﬁglscr:%% E’g}?%% -égnH% 4%%fémr’mzol_ll)5 3| 8nO ésnhSde)r’ous DCM
was added, GunsfE(m,NPH), 2.40 (m, 2H), 2.25 (m 2H), 2. 03 (s, 3H).

10 Synthesis of intermediate 18

oTBS

C'M
|

2,3-Dichloro-5,6-dicyano-p-benzoquinone (DDQ) (3.6g, 16 mmol) was

15 added fo a solution of 17 (5 g, 12 mmol) in DCM-H20 (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 Etz0 (200 mL) and washing with 1M NaOH (3
x 50 mL). and brine (50 mL). The organic phase was dried over

20 anhydrous NaxSO4, 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 mL) with NaBHs4 (0.60g, 16 mmol) under N2
atmosphere was maintained at room temperature for 1 h The reaction

25 mixture was then quenched by pouring into Et2O (100 mL) and washing
with 1 M HCI (40 mL) and brine (40 mL). The organic phase was dried
over anhydrous NazSOy4, 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%).



at nosphere, and then was cooled at 0 C. DI PEA (0.11 ni, 0.655 25 mml)

HOAt (59.4 ng, 0.437 mml ), and HATU (166 ng, 0.437 mmol) were added to the
solution and after 30 min the cold bath was renoved. The reaction m xture
was stirred at roomtenperature for 2h, quenched with a saturated aqueous
sol ution of NH4C1l, poured into water and extracted wwth DCM The conbi ned
organi ¢ phases were dried over 70 anh)ég)rous Na2SO4, filtered, and
concentrated. The residue was purified by flash chromat ography

&E??Z”?é??no’*éﬁzo Rejoengh acdonspasoRtt € 2 gl AifollTn SRt BEMS 2,
1H J =5 %;8311}1@ mﬁie?5N% (étnijdéphére Ja%dBaHZG °06 278-1itididd1(2.28 ﬁﬂﬁ 24), 6.50
lHJ 1H), 4,83 (q, 1H, J= 9.0 Hz), 4.41

(t 1H, J= mrﬁolle)was 7eddad myopwxsr? (ﬁqnllomq;i Py01 adglitiampy) °f1 48Tt m 7H),

ity 160, Ductgifgtisilh wifiliotlndfebudulg (st B35 MG (B3 70

52 g 3252 mdolf. hTﬁé réa?tZ@n hv&ﬂr@wa&ﬁstﬂrxe& To82 H.9A6thisSdEnt 1He @md&lgo
- - t ’
030 mroi ) Al GG itk PNACHIES S0yt aeiea i el b0

(4.2 m) at C T, : NMevitR- 30 sBt@tatednd
DI PEA (0. 78“91 %@4&&%#%%r Qgggéw%ewge@;tc“ﬁ%%dmsﬂsu rred at 0 C for

30 min and aqhetmms selutionmft BabéiQt and. brinen Thenerganieehinse wiee gt r eat ed

with a 20 satur sol ut Cl12.
The conbi ne8V¥ ﬂ?géci?é’% C%ntqﬁ ‘%ﬁélﬁ%%? ﬁgﬁﬁ%ﬁghﬁ” g\%a%oi?at ing
the sol vent /mpdac 1educes 30: e$§dtbeldbﬂe18ralsie1 wekupiesisf 0B d3bi4 @l yiekd:

chr omat ograghx (Ethyl acetate/hexanes mixture) to afford pure conpound 22a
(50 ngy, yiePl %)40% . 25 1H NWVR (CDC13, 300 MHz) 6: 8.20 (d 1H, J= 10.2

gg: 2 gg ggﬂ I%MR f]cogna? :*igcg Mﬁz)§26§%5 (1%1:2}51)—5%43(#1}; p- 558§F-Iz H‘B’ZJE 809

(s, 1H), 2. 1m, (1H), 2:38 (8.2, (ss 63M)Hz)1 2020 (&5,2BH) = 6:8H2052 @Hs, 5 (s,
3H. 0.04 (3681 om), 0.05 (s, 61).

15 13C NMR (CDCls, 75 MHz)o: 137.7, 130.9, 124.3, 84.6, 70.6, 42.5, 36.6,
25.9, 21.3, 18.2, -4.4.

Svynthesis of intermediate 19a

OTBS
H :
BocHN Z N

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 Na. N,N-Dimethylethylenediamine (DMEDA)
(0.166 mL, 1.55 mmol), vinyl iodide 18 (1.04g, 2.59 mmol) and
anhydrous DMF (15 mlL) were édded under N2. The Schlenk tube was

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



71 13C NWR (CDC13, 75 MHz) 6: 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 Synthesis of internmediate 22b OTBS To a solution of 20b (200 ngy,
0.51 mml) and propiolic acid (39 -pL, 0.64 mol) in anhydrous DCM DWVF 10:1
(8 nb) at 0 C, HATU (194 10 ng, 0.51 mmol ), HOAt (69 ngy, 0.51 nmol) and

DI PEA (133 pL,-0.76 mmol ) were added. % reaction was stirred at 0 C for
30 min and 2 hours at roomtenperature he the crude m xture was treated
with a saturat

conbi ned fi %Y aégtqueo S’iﬁgg’lﬁggaﬁ}qf% ﬁ%lghm%tf(?g? aglxt_r %hgﬂﬁa\ne‘%/’gpg?é Mg '{ge

the sol vent THBd@:Fgth%illQﬁéi' RS SuasB el @ity memdoulrrieﬁl etleh yntyideous
chromatogragI Eth acet at e/ hexanes X re) o afford pure conpound 22b
(150 ny, paS 67@5"6 SPIVRRR W@BC‘.’LGS“O ‘-Wi'%r sedycesh rgssugg apd they )

6.75 (dd, 1 d
J= 9. ((), 7.8 311,16421‘9 %%%%}ﬁ ‘ﬁ SI}‘ §ﬁﬁ)zr§“d‘t° %ghi d& %ﬂgcah?d (g[engn(éyi 3 I—é;-l
3.84-3. 76 ( BtOBH) , 2@ 183:0(515 1)H) Ineraediatel 198 (6D, mg,0¥idldesB%m was), 0. 99

(d, 6H, J= 6 0.08 (s, 3H), 0.06 (s, 3H). 25 EXAVPLE 3:
SYNTHESI S Cﬁbgﬁiﬂ@%ﬁﬁ'ﬁ@?l Scherre 3 provides an exanpl e of the synthesis of

fragment 27:y NGaREED 815 300 MIPE$6:57.90 (dntier,nedicad ei836.70 (t, 1H, J= 9.6
Hz), 5.54 (t, 1H, J = 7.8 Hz), 5.35 (d, 1H, J = 9.0 Hz), 4.76 (g, 1H, J =
7.8 Hz), 3.89 (d, 1H, J = 9.0 Hz), 3.73-3.68 (m, 1H), 2.12 (m, 4H), 1.98
10 (s, 3H), 1.40 (s, 9H), 0.97 (s, 9H), 0.84 (s, 9H), 0.02 (s, 3H), 0.01 (s, 3H).
13C NMR (CDCls, 75 MHz)$: 168.9, 156.0 131.1; 123.9, 122.6, 108.2,
79.9, 71.6, 62.5, 36.5, 34.8, 33.8, 28.1, 26.7, 25.9, 21.2, 18.3, -4.3, -
4.4,

15 | Svynthesis of_ intermediate 19b

OTBS

H
BocHNj;(N Z 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 Noa. N,N‘—Dimethylefhylenediamine (45 uL,
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 NaSO4. The solvent

was removed under reduced pressure and the residue was purified by



TBSO To a suspensi on of iodonethyl triphenyl phosphoniumiodide (G 1lbert 10
Stork, KZ. Tetrahedron letters 1989, 30(17), 2173) (6.6 g, 12.47 mml) in
anhydrous THF (50 nlL) at OC, a 1M solution of sodi um hexanet hyl di sil azane
(NaHVDS) (12.5 mL, 12.47 mmol) was slowly added, via addition funnel, over
a period of 10 min. After stirring for an additional 5 mn, the solution
was cooled to -78C and 1, 3-Di net hyl -

1
3,4,5, 6-tetrahydro-2(1H)-pyrim di none %&\/PU) (3.02 nmL, 24.95 nmol) was then
added vi.a cgnnula, followed by the additi f ald de 1 0 4, 99
mmol ) di ssoﬁ@%]a CRIQRRFEROYTIHN (& C?rL)ge ’faé’fﬁ@l;%‘stfr 7\(N<isll % %tl)at -

while the reaetinRaidfeX@ol 278, Feld: ' EMof Masobiited asanasie (200 ) was
added and the resulting slurry was 20 filtrated over Cellteér) and washed

Wi t h-addi t i SddVMRe(CIDE1s, 300 MHz)5:Th80 (@3 1iH, d Ff-8 Ivlé)s 697/%@ atled Ider

chr omat ogr angP FnataiLr cr oAk 00 Bt PEP 7B oy HIE AT 4P 6s0y o

igogi7d(e 232H)5H Bi4 %Hﬁp@m 3309 (M;12)H)62. B2-D32B (1&9 s(Hn 220 (s, BHY 1(45 1H)
m

307 (m 2K G ool oty - on: & B A e OO s h o, Sl
0.07 (s, 3H), 0.06 (s, 3H).

Synthesis of intermediate 20a
10

OTBS
N
HoN y X
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 thé solution reached pH 14 and then was extracted
thoroughly with DCM. The combined organic phases were dried over
anhydrous NaSOs, 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 (CDCl; , 300 MHz)é: 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 13C NMR (CDCls, 75 MHz)5: 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



HO TBSO To a solution of iodide 23 (520 ng, 1.07 mmol) in EtOH (5.3 nlL)
pyridi ni um p-tol uenesul fonate (PPTS) (94.4 ny, 0.38 mmol) was added 15 and
the reaction mxture was stirred at roomtenperature for 25 hours. Then the
sol vent was renpved under reduced pressure and the resulting oil was
purified by col um chromatography (hexane/ Et0Ac 4:1) affording 380 ng
(yield: 87% of alcohol 24. NVR ( 13 300 MHz) 6: 6.20 (d, 1H J =
7.5 Hz), 6.08 (m 1H), 20 3.87-3.72 (m 2.69 (m 1H), 1.85-1.80 (m
1H), 1.71-1.65 (m 1H), 0.99 (d, 3H, J= 6. %1]'5%) 0.90 (m 9H), 0.09 (m 6H
Synthesis of internediate 25 TBSO 74 Aft h; a saturated aqueous

sol ution of NaHCO3 (50 nlL) was ad d organi c | ayer was decanted,
dried over anhydrous MySO4 and con enqﬁra} d i acuo. Purification by

col utm chr omat ogr aphy (hexane/ Ef$Mc J[: 1)” aff orfled 350 ng (yield: 93% of

al dehyde 25. 5 1H NMR (CDC13, 300 M—@) 6: 9.82C(t, 1H, J = 2.1 Hz), 6.26
(dd, 1H, J = 0.6, 7.5 Hz), 6.05 (dd, 1H, J= 1.5, 9.0 Hz), 4.14 (m 1H),
2.68 (m 1H, 2.58 (m 2H), 1.01(d, 3H, J= 6.6Hz), 0.87 (m 9H), 0.07 (s,
3H), 0.03 (9 sald)tionl@,f%tﬂhhnepirstecfed diceivetide a1 b 2855 mEBOBTomanaplint i on of

Di et hyl (et hoﬁ( IL{{E ycof(¥1c £ E)n%visngtegt}gd) BPSR98%E 15 min. The reaction

5 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 NasSOs, 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)3: 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)6: 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
Bu;Sn O H
K/U\N N._ = x>
H 5 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 N2

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



15 (362 ng, 1.42 mol) and 18-crown-6 (754 ng, 2.85 mmol) in anhydrous THF
(27 mL) stirred under argon atnosphere at -78C, a 0.5 M Potassi um

bi s(trinmethylsilyl)am de solution (KHVDS) (2.85 nL, 1.42 mmol) was added
dropwi se. After 15 m n al dehyde 25 (350 ng, 0.95 nmol) in anhydrous THF
(14nmL) was added dropw se over a period of 20 30 mn and stirred at -78C
for 90 mn. Then, the reaction was quegsqjhed with a saturated NHACLl sol ution
(20 mL), warnmed to roomtenperature and diluted with Dichl oromet hane (50

etiuced pr eLatiEe Bob bezd SRS doPRRoR oA AR Tk k) B ¥ 20: 1)

25 afforded r 0 8 of -Telfi p1-6.12
£ A SR 557 Ol i IO LG et -,

3.77-3. 70 (m)uxr_cn;lur@ b@%émr@ﬁ}msphe@ ((I(ﬂ.A (860 5®g( rR-27THmmEowere, 3H,
J= 6. 6Hz), 0, ol it e 6 (95
ng, 0.21 mr%flae‘ii ﬁco ::%d(l ‘égﬁg récf azfattgl_i)g Or Bn(%m th errpogcrla l}ﬁe""gﬂ‘i%?ﬁ/gé*z@h%L) (vvas
added and t headtactrivturne wasistirmgisatstoom edniperaturdedor 2h, 'ﬁlulenchbé withit ur e
was neutralized wt sat urated aq ol utiqn of NaHCO3 q)1 and
the organi casHAt Vé%ﬁegv@@l%%ﬁ ytieg ‘Efenlgéﬁ » RARE 15‘?%??&%""“‘# aé% ting
suspensi on vag, §xtractrd d@rﬁlﬁn@dcbf SAREEINRRE (vire dikdTlever drtSMirand

evaporated. 10 Filtration col um chrorrat ogr aphy (hexane/ Et 0Ac 10:1 to
2:1) af f or dd&280e, rﬁéte@dsi nzenratecdc Tbaeresidue was puwi md?bc/c@@m 300

MHz) 8: 6. 32 ) 5.62
(dd, 1H, J= Q‘Waéoggaﬂ%y “’P"%@e( E?O%QO% 1 %dﬂ tfsg“’esﬁl%degz&% ?Qim 1H) |

2. 54 (m10lHg; yRl@46696) adtdn oil. 13 (d, 3H, J= 6.6Hz). EXAMPLE 4: SYNTHESI S OF
- FRAGMVENT 30 20 Schene 4 provides an exanpl e of t he sI_yInt hesi s of fragrrent
30. Schefd NMR CDCls, 300 MH2z)3: 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

Bu3Sn X( ﬂ/
20

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 N
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)
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



Synthesis of internediate 28 0 5 To a m xture of L-Boc-tert-1|eucine (300
ng, 1.3 mmol) in anhydrous DCM (13 nL) and Di cycl ohexyl carbodii m de (DCC)"
(295 ng, 1.43 mmol) at 0C, under N2, the 3-butenol (0.3 m, 3.9 nmol) and
t he Di net hyl am nopyridine (DVAP) (15.9 ng, 0.13 nmmol) were added. The 10
reaction mxture was stirred for 5 mnutes at 0C and 4 hours at room
tenperature. The organic solvent was evgporated under reduced pressure and
the resulting solid was purified by colum chromat ography (hexane/ Et OAc

0: ffordi . ' 8199 .
5825 71 ( APoaefeRENaSeh cBefl, APeinbinbatel® th BHERER purRl ) >
9.8 Hz), 2.#% fiash %ﬁroﬂqao@rabHyZ]Heiaﬂé’yBﬁt@A&lﬂn 1 0965(H, tdve 2thiGgnt hesi s

of internediate 29 H2N 0 25 The sol utlon of the ester 28 (180 ny,
0. 63mmol ) i RIBAZS0EDR, Yiold:37 81 ps\iaWhilei IPABY at room tenperature for 24

hours. The t@Qd Lq upgr apd the
resul ting s%%ﬁlggé%brut eg\?ﬁq% 3 Had 'sﬁgd’?vm't ' HZ@? wggs@eggll tqung
or Iganl c phade.3 Hz) we.y 5did, edi,ov er 1 28hKdy, Gug2 g 29@4.J =f 915 Hegpdh.5ar(d, ke
sol vent was evap e fford| ( 0% L : - 1H
NMVR ( CDCL3, Il Cﬁ/% %5% tgd 75t %z‘ll(n?ﬁi% 855‘%%%“6% ({11*?73%6‘4 ACT I NCH
2Ht J =d6 t7JH2)9 032537 (thHH) 42447 fm34H)2.BH)s, 3HRG .45, (mdHHSYINRBesi s of
i nternedi ate

(m, 8H), 0.88 (s, 9H), 0.84 (m, 19H), 0.06 (s, 6H).

13C NMR (CDCls," 75 MHz)5: 169.2, 166.8, 153.8, 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._.= x™x
%N
Z H 5 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. ’fhe 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 CH2Cly. 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) 6: 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).



10 DI PEA (0.24nt, 1.4rmmol), HOAt (123.3 ng, 0.9 mmol ), and HATU (345 ng,
0.9 mol) were added to a solution of 29 (168 ng, 0.9 mml), and
(Z2)-3-tributyl stannyl propenoic acid (393ng, 1.2 muol) in anhydrous DCM DV
(10:1, 14 m) at O C under argon. After 2 hours, the cold 15 bath was
removed and the reaction m xture was stirred at roomtenperature for 1
hour, quenched wi th saturated aqueous s701I ution of NH4Cl, poured into water
and extract ed with DCM The conbi ned organi c phases were dried over

Fl'ath ohr omeCoSBIHF LA e ML B oi B515% b 18105 1) Je2sh 1096 g,

yield: 72%: 711"%'1\/'8 (ﬁDﬁléo 9"-"0@6“59"2356 38.9126%, dél1, 21721283 ,Ha).3, 6. 75 (d,
1H, J—123Hz) 3°(d,” IH J= 9.73 Hz), 5.84-5.69 (m 1H), 5.14-5.05 (m

2H), 4.60 (&41H J— 9.76 Hz), 4. 19 4.14 (m 2H), 2.40 (g, 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: SYNTHESI S OF FRAGVENT 37. 78 Schene 5 provides the synthesis
of the fagsentheékls of interBielmtB\ARthesi s of internediate 31 10 '

- OTBS
/ N
7 H 4 Cl

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 0 °C for 30 min and 2
hours at room temperature. T hen, the crude mixture was treated with a
saturated aqueous solution of NH4Cl and extracted with CH2Clz. The
combined filtrates were washed with H20. 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‘Vo).

1H 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 (g, 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 exan{ple of the synthesis of fragment 27.



OrBDPS = OIBS A solution of alcohol 12 (2.88 g, 11.9 mol),
tert-butyl di phenylsilyl chloride (4.39 nm., 16.89 mmol), and

4- (di met hyl am no) pyridine (43.6 ng) in DV (14 nL) was stirred overni ght at
roomtenperature. The 15 m xture was diluted with water and extracted with
Et 20, and the organi c phase was washed with brine, dried over anhydrous
Na2SO4, 79 filtered and concentrated.éé%ash chr omat ogr aphy (Hex/ Et OAc,
95:1) gave the silyl eter 31 (5.3 g, 9 as a colourless liquid. 1H NWR
(300 MHz, CDC13) 8:.7.70-7.66 (m 4H), 7.40-7.34 (m 6H), 3.99-3.95 (m

1H),3.70-3.62 (m 2H), 2.13-2.22 ,.1.84-1.8% (n} 2H), 1.69 (t, 3H, J
( ¥ \ (sph(ag 3’%.6%3%,/3#%30 KPMR@CDClg, 75

= 2.7 Hz), 1.05 (BSO
MHz) 8: 136.1, 134.86, .7, 127N84MIT. 8, 76.2p89.9, 60.1, 39.6, 27.5,

27.2, 26.2, 19.6, 18.5, 3.7, -5.1. 10 Synthesis of internediate 32  OIBDPS

1 23
| [ " Osp(0EY),
HO = DMP O : > Meo)\COzMe
TBSO TBSO
29 25
CO,Me [ MeO
2 HCI Z
MeO X Z —_—"
MeOH 07 70" Y
TBSO : E
26 27
Scheme 3

5 Synthesis of intermediate 23

TBSO =
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



OH PPTS (837.7 ng, 3.33 mol ) was added in one portion to a solution of 15
31 (4 g, 8.33 mmol) in ethanol (80 nlL). The reaction m xture was stirred at .
roomtenperature for 7 h and then was concentrated. The residue was dil uted
in DCM and washed with a saturated aqueous sol ution of NaHCO3. The organic
| ayer was extracted, dried over anhydrous Na2SO4, filtered and
concentrated. Flash chromat ography 20 (ﬁx/ Et OAc, 95:1) gave the silyl eter
32 (2 12 g, yield: 69% as a colourless *oil. 1H NMR (500 M—Iz CDC13)

| 5051 5 Rbile b pvanoreicd e Tedtcost Pressurs afd g restibing o) (1’ 5

9 S ;
0, L i g A R oy s e

5.46 mol) afferi,ng,BﬁGg (ieid:mohpf widide R&. ne 1-oxyl (TEMPO (85 ny, 0.55
mmol ) i n anhydrous dichl oronmethane (27 nL). The reaction m xture was
stirred at room5 tenperature for 18 h until the al cohol was no | onger

delt ect abbef Q%MLI@/LF (9(013014)6300 Mram)sa a3 DD Wt lzgg, rsrizm(% ad{)awteﬁl :
solution o and extracted w e _Cco organic
phases wer e2&Hi 8P o{r 1 5%9&%&%&%@4*%&?@45 gHanlj KAk E)bégzmﬁhe
resi due was jRy)i Hicpd rﬁ?lﬁi—l gsh chromat ography (Hexane/ EtOAc 20:1 to 10 10: 1)
to afford 33 ag col 0{1 ess oil (1.64g; yield: 82%. 1H NVR (CDC13, 300 Miz)
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 R .2 n1.70 .S, , 1.04 (s, 9H). 15 Synthesis of

i nt er medi at & n of i odonethyltriphenyl phosphoni um

- iodide (18 14 g; 6.04 mml) in anhydrous THF (60 nL), at roomtenperature, a
- 1M solution of NaHVDS in THF (6.0 nmL) was slowy added. After stirring for

2 mn, the yellow mxture was cooled to -78 and a solution of 33 (1.57 g,
4.31 nmol ) in anhydrous THF (35 rrL‘)’ added. The

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 réduced pressure and the
resulting oil was purified by column chromatography (hexane/EtOAc
4:1) affording 380 mg:(yield: 87%) of alcohol 24.
'H NMR (CDCls, 300 MHz) &: 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

Td a 0 °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.



25 reaction mxture was stirred at -78 Cfor 2 h, and at room tenperature
for 5 mn, diluted wwth hexane and filtered through a plug of Celite(r).
The plug was rinsed with hexane and the conbined filtrates were evaporated
under reduced pressure and the resulting oil was purified by colum

chr omat ogr aphy (Hexane/ Et 0Ac 50:1) affording 34 as yellow oil 30 (1.31 g,
yield 62%. 81 1H NVR (500 MHz, CDC13), 5: 7.70-7.66 (m 4H), 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

2H, 1.7 t,.3H J= 2.7 .Hz), 1.07. ( 9 i f int di at
S8 orob ps ARRHELE. & satsaled AaPeods RPbkion MNECOEEOTR ads afifder () ©
odi de (85. AnATinel frrAb Taf@ins MRRISH RS SRRkt R obLSMESTH. 44d ol )

and Boc-tertLeuCONHZ (prepared follow ng the procedure described in
Pozdnev, V. cencertaategheift ovacuet ePyrifiza§on3eby 7 rebimm gghyamstogrgphy 23

mmol ), evacyat ed fal l]. | N Di { am ne (DNEDA)'
('0.095 m_, k}.legﬁnr?zt@#s),[\cvi'ﬁgﬁmo%%%éggzh§g&%g@}frﬁg&%?9%'and anhydr ous
DVF (11 ©l) iMeNBR(TD A1) B8 M) B33.9.3Dgt,StH| enk 2t LibEz) was26dad e dH, heat ed at
90C for 18h and cooled to roomtenperature. The resultant m xture was

dil uted wit R-&t OAcHghP-§aefdhdE v thlwat®P Hané bt damildh /8% {as!Hhshed
Wi th water angg grlﬁ}if2@130!%15311WH[9®6.%96;87T%, 991'),@.{@7 A3 H)eowyR (s, under

reduced 20 pres hd t residue was purified by flash chromatography on
silica gel QHgxane/ EtOAc, 20:1 to 15:1). Internediate 35 (388 ng, yield:
449% was obtained as an oil. 1H NWMR (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), 6.73 (t, 1H, J= 9.6 Hz),

5.29 (m10lHBynfhddls OMintbined3at®326. 81 (m 2H), 2.39-2.30 (m 1H), 2.27-2.21
(m 3H), 1.8% (s, 3H), 1.43 (s, 9H), 1.06 (s, 9H), 0.97 (s, 9H). Synthesis
of internediate 36 HN O

CO,Me |
N P4

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 mlL) stirred under argon atmosphere at -78°C, a 0.5
M Potassium bis(trimethylsilyl)Jamide 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 NazSOs4) and evaporated at reduced
pressure. Purification by column chromatography (hexane/Et20 20:1)
25 afforded pure 370 mg (86%) of (E}26.
'H 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




A solution of am no protected derivative 35 (288 ng, 0.487 mmol) in

et hyl engl ycol (17 nL) was heated at 200 C for 15 mn. The reaction 5

m xture was then cooled at roomtenperature, diluted with DCM quenched
with brine and poured into water. A few drops of 3M NaOH were added unti |
t he solution reached pH 14 and then was extracted thoroughly with DCM The
conbi ned organi c phases were dried over75anhydrous Na2SO4, filtrated and
concentrated in vacuo to afford the 10 primary amne 36 (165 ng, yield: 69
% as a yellow oil which was used wi thout further purification. 1H NVR
(CDC13, 300 MHz) 6: 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) Med. 74 (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 interned; . To a solution of am ne 36
(221 nmg, 0.450 mmol) in anhydrous DMF £4:1, 5 nL), a solution of
(Z2)-3-tributyl stannyl propenoic acid (195 ng, 0.54 mmol) in anhydrous DCM
was added, under argon 25 atnosphere, and then was cooled at 0 C. DI PEA

(0094 L §o°2 JoiRkibn S edtet "6 3080me) 031 HRndn A" MedH Ha! P a0 >4

mol )

5 room temperature, HCl 37% (26 uL) was added and the reaction mixture
was stirred for 6 hours. Then the mixture was neutralized with a
saturated aqueous solution of NaHCO3 (pH 7-8) and the organic solvent
was evaporated under reduced pressure. The resulting suspension was
extracted with Dichloromethane (4 x 20 mL), dried and evaporated.

10 Filtration by column chromatography (hexane/EtOAc 10:1 to 2:1)
afforded 210 mg (yield: 84%) of lactone 27.

1H NMR (CDCls, 300 MHz) & 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.

) HC! / MeOH
. BocHN OH > Butene. ; BocHN O A =
DCC / DMAP
0]
' 28
/—\ 0O

BU3SI‘I CO2H O /
Oy ——— N NN

H2N HATU . L H g

O HOAt, DIPEA SnBu,
DCM, DMF
29 ' 30
Scheme 4

25



were added to the solution and after 30 nmthe cold bath was renoved. The
reaction mxture was stirred at roomtenperature for 2h, quenched wt
sat urated aqueous sol ution of NH4CLl, poured into water and extracted with
DCM The conbi ned organi c phases were dried over 5 anhydrous Na2SO4,
filtered, and concentrated. The residue was purified by flash

chromat ogr aphy (Hexane/ Et0Ac 20:1 to 15,'6E13) to give amde 37 (288 ngy,

779% as an

oil. 1H NMR (300 MHz, CDC13)''B.: 7.70-7.66 (m 4H), 7.61 (

J =10.2 10 Hz), 7.42-7.38 (m 6H), 7.02 (d, 1H J = 12.0 Hz), 6.77-6

(m 2H), 6.
9.6 Hz), 3.

h a

yi el d:
d, 1H,
-70

28 (d, 1H. J= 9.6 Hz) 0 4.82 (q, 1H J= 8.4Hz), 4.36 (d, 1H J=

n s piintermedin .24 (m 4H), 1.94 (s, 3H), 1.50-1.4

1 (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:

SYNTHESI S OF FRAGVENT 40. Schene 6 provides the synthesis

the fragnent 40. OPMBOTBDPS Cl 1. 2. NaBH4 3 TBDPSCI, 171 m dazol e
Schene 6 Synthesis of internediate 38y 84 OIBDPS

BocHN OF
O

To a mixture of L-Boc-tert-leucine (300 mg, 1.3 mmol) in anhydrous
DCM (13 mL) and Dicyclohexylcarbodiimide (DCC) (295 mg, 1.43 mmol)
at 0°C, under N;, the 3-butenol (0.3 ml, 3.9 mmol) and the

| Dimethylaminopyridine (DMAP) (15.9 mg, 0.13 mmol) were added. The

10

15

20

25

reaction mixture was stirred for 5 minutes at 0°C and 4 hours at room
terhperature. 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%).

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 (g, 2H, J = 6.7 Hz),

1.43 (s, 9H), 0.96 (s, 9H).

Synthesis of intermediate 29

H2N ON
O

The solution of the ester 28 (180 mg, 0.63mmol) in HCI-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

of



2, 3-Di chl oro-5, 6-di cyano- p- benzoqui none (DDQ (8.70 g, 38 mml) was added
to a solution of 17 (12 g; 30 mmol) in dichloronethane-H20 5 (20:-1) (236
mL) under Ar atnosphere at roomtenperature. After 1:30 h (TLC Hexane/ Et OAc
4:1 showed no starting material) the reaction was quenched by pouring into
Et 20 (400 nL) and washing with agqueous 1M NaCOH (3 x 200 nL) and brine (200
m.). The organi c phase was dried over ydrous Na2SO4, filtered and
concentrat ed. Chronmatographic 10 separation of p-nethoxybenzal dehyde was

facilitated by reduction to pret hoxybenzyl _al cohol. Towards this end, a

sol uti on of Weke dricg; Qyer o%’{ﬂa}’ﬁll‘&iﬁ H\Yﬁé&z—‘l’(ﬁgﬁr%) aff hvt\ﬁﬁBﬁﬂl"F?fSW&S 38

mol ) under ¢ Lp&lfa@afahsfﬁn\gaﬁmggyﬁmerb@m pPeYl tenperature for 1 h. The
r

reacti on mxture was then quenchéd by pouring into Et20 (400 nL) and
washing 15 with aqueous 1 M HCL (200 nL) and brine (200 nL). The organic

phase was dr] Y hydr o 2 Lhter a { d., The

resul ting o?lli{e[g%% gﬁ?%’ é’g)oo I)\ll%l‘ ?%%_5'17% Iiglxglggf E’?bﬁé%nqﬁgﬁ{’%ﬁh&iggt 0
provi de the(tseepndara7 #£oBals g5 160)| aurd-@s37 ¢, 2H)F0M6 &3 FH)yi el d). To a
sol ution of secondary al cohol (6 g; 21 mml) in anhydrous DWF (25 20 nl),
under Ar atnosphere and at room tenperature, imdazole (3.3 g, 48.6 mol)
was added i $d;918 infePhleopd 4ty addition of tertButyldiphenylsilyl

chl ori de (Tgﬁg%%mml) and DVAP (77 nmg, 0.63 muol). The

m xture was stirred overnight and at this point the crude was quenched with
water (30 nmL) and extracted with Et20 (3 25 x 30 nL). The conbi ned organic
| ayers were washed thoroughly wth ga and -brine. The organi c phase was

dried over anhydrous Na2SO4, filter d.cancentrated. Flash
i :Mi ded 38 (9.6 g,' 92% as a

d, lan
chr omat ogr aphy (Hexane /Et 0Ac 100
colourless oil. 85 1H NWR (CDC13 é;,‘g Nz) .3: 7.67 (m 4H), 7.45-7.37 (m

.8°Hz), 3.89 (m 1H), 2.30 (t, 2H, J=

6H), 6.25 (m 2H), 5.51 (t, 1H, J= :
5.5 Hz) yo2. 14 (t, 2H, J= 6.4 Hz), 1.85 (s, 3H), 1.07 (s, 9H) . 5 Synthesis
of internediate 39 HN ClI A reseal able Schl enk tube was charged w th_copper

(1) iodide DIPB §.24md4lframpol), FHPAS 61 28m3cameh Oramemed, 63nd HAEU {34Rp] ) and
Boc-tert- 1 f.ol ' ihed.,i o
pozdnev, V. TS 0T B MR 8.2 YHyn 4F 29 PEREHIEE FORREIAE4bA

mmol ), evacy@t@dribndyfstahevdprdpénaic gacid (BPBDEgnet.By henbl)| enedilgrdmes( DVEDA)
1.18 nmL, 11. 1), Vi i odj de 3 9. 18. 5 d hyd DMF
(92 L) wer DOMabiMbabi TabaaRt! 880 Eehmdsromi e nid IPE AL o
90C for 1Ehapd GRQl e8mioded ORRN! ERPEFaicHs: mb@uteSwhé agtirrdtiX atl fodkas
diluted with Et 0Ac and quenched with water. The or%anl c layer was shed

with water aerpgratedeofpsr 1bewsdaraerchesd soth spiEraisiy aaveqids seBHdR Plunder
reduced pre r e.resi pPULifi cof | C apRy on
silica gel W@égﬂé#%tléﬁcﬁ%q@ﬁ% %ﬂ:r%&glf %rt i%?i/([:'onpoun 3%1 ?g 8 g,
yield 51% asganichigleasesl iwkre dried over anhydrous Na2SOa, filtered and
concentrated. The residue was purified by ﬂgsh 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 (g, 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.




1H NVR (CDC13, 300 MHz) 6: 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). Synthesis of conpound 40
86 Cl A solution of amno protected derivative 39 (4.75 g, 7.6 mol) in

et hyl ene-glycol (140 nL) was heated at ,200 C for 15 mn. The reaction

m xture was then cool ed at roomtenperdture, diluted with 5 dichl oronetane,
guenched with brine and poured into water. A few drops of 3M NaCH were
added unti | SEhemsod prevdes dae s¥athesia of fhe ffagstMad” ext ract ed t hor oughl y

wi th di chl or onet hane. The conbi ned organi ¢ phases were washed with water,
dried over anhydrogf| Na2SO4, filtrated and gopgehtrated under resduced
pressure to akg rdzthe 10 primPECﬁth}?\&/B\& 95%mikel d) as a yel |l ow
"oil which was U bops forther=puri f MatyonOTBI - (CDC13, 300 MHz)
6: 8.66 (d, 1H, J = 10.5 Hz), 7.66 (m 4H), 7.47-7.33% 6H), 6.71 (t, 1H,
J= 9.3 Hz), 5.53 (t121H, J= 8.3 Hz), 4.72 (q?1 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) . EXAMPL 7\\ S\@fﬁﬂﬁg S O:BAITEBA%N' 45\/923£FiS PPh3CHal,|
OH CH,Cly S Xp  NaHMDS/THF

2 - 33

OTBDPS BocHﬁ““e OTBDPS .
\/:\/\' ° % A ———»200 C
Cul/ KQCO3

= ~
| NN-DMEDA HN\n/'\NHBOc
34 DMF / 90°C 35 5
_ OTBDPS
« OTEDPS o
Ao BuSi  CO,H BugSn O H
H k§VJL N. =
. HN\[(\NH HATU N l
36 N > HOAt, DIPEA o)
_ DCM, DMF 37
5 Scheme 5

Synthesis of intermediate 31

OTBDPS
\\$Sk\/;\v/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 mlL) was stirred 6vernight 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 Na2SOa,



Scheme 7 provides an exanple of the synthesis of fragnent 45. 20 87
CrCl2, CH13TBSO TBSO 41 DMPO  p(OEl)2 MeQAC 02Me TBSO 42 TBSO

10

- 15

20

25

30

79

filtered and concentrated. Flash chromatography (Hex/EtOAc, 95:1)
gave the silyl eter 31 (5.3 g, 93%) as a colourless liquid.

IH NMR (300 MHz, CDCls) &: 7.70-7.66 (m, 4H), 7.40-7.34 (m, 6H),
3.99-3.95 (m, 1H),3.70-3.62 (m, 2H), 2.23-2.22 (m, 2H), 1.84-1.81 (m,
2H), 1.69 (t, 3H, J = 2.7 Hz), 1.05 (s, 9H), 0.84 (s, 9H), 0.01 (s, 6H).

13C NMR (CDCls, 75 MHz) &: 136.1, 134.6, 129.7, 127.8, 77.8, 76.2,

. 69.9, 60.1, 39.6, 27.5, 27.2, 26.2, 19.6, 18.5, 3.7, -5.1.

Synthesis of intermediate 32

QOTBDPS
\/:\/\
OH

PPTS (837.7 mg, 3.33 mmol) was added in one portion to a solution of
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 NaHCOs. The organic layer was extracted, dried over

anhydrous Na2SOs, filtered and concentrated. Flash chromatography

(Hex/EtOAc, 95:1) gave the silyl eter 32 (2.12 g, yield: 69%) as a

colourless oil.

JH NMR (500 MHz, CDCls) &: 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,
2H), 1.79 (t, 3H, J = 2.4 Hz), 1.07 (s, 9H).

Synthesis of intermediate 33

OTBDPS .
\/f\/§
@]



43 Scheme 7 5 Synthesis of internediate 41 TBSO To a solution of
anhydrous CrCl2 (2.03 g, 16.55 mmol) in anhydrous THF (30 nL) at OC was
added a solution of the aldehyde 1 (0.995 g, 10 2.76 mmol ) and i odoform
(2.17 g, 5.52 mmol) in anhydrous THF (10 nL). After 4 hours of stirring at .
23C, the m xture was diluted with Et20 and filtered through Celite(r). The
filtrated was concentrated to afford a sidue which was purified by flash
chromat ography on silica (hexane/di chl 5{ met hane from50:1 to 5:1) to give

vinyl iodide 41 (0.79 15 g, 57%yield) as a slightl ello 1H NMR
(cot1s, 300(%%1@@9@% WS U 80 ot Suas Gelecitp 85 14, 5
1.3 Hz ), o0 dfm o 3. 3 ( 2 2. 3

1.62-1. 53 (mﬁfﬁ O(f ?”?}m%H, 3329 H% ‘504'6 I?}]%‘O%}smzar(dn %’%%6(

12H) . Tetramethylp1per1dine 1-oxyl (TEMPO) (85 mg, O 55 mmol) in anhydrous

dichloromethane (27 mL). The reaction mixture was stirred at room
5 temperature for 18 h until the alcohol was no longer detectable (TLC),
and then it was quenched with a saturated aqueous solution of NH4Cl
and extracted with DCM (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%).

1H NMR (CDCls, 300 MHz) &: 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

OTBDPS
N
N

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 mixtﬁre was stirred at -78 °C for 2 h, and at rodm 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%).



88 Synthesis of internedi ate 42 TBSO 5 To a solution of iodide 41 (786
nmg, 1.58 nmmol) in EtOH (15 nlL) pyridinium p-toluenesul fonate (PPTS) (139
~ng, 0.55 mml) was added and the reaction m xture was stirred at room
tenperature for 25 hours. Then the sol vent was renoved under reduced
pressure and the 10 resulting oil was purified by colum chromat ography
(hexane/ Et 0Ac 4:1) affording 379.7 ny 3% yi el d) of alcohol 42 as
colourless oil. 1H NWR (CDC13, 300 NPE) : 6.56 (dd, 1H, J = 14.5, 6.7 Hz),

6.01 (dd, 1H = 14.5, 1.3 HZ 9 .A45-2. 39 1H), .
1.87- 1.83 (W N.MJB (5907 MHz,5§ )g 7§ %ég Hg H)7 4§'é%ﬁz d&g)]@ i
9H), 15 0.0 7 Y a1 phepepdh BSO 20
To a OC sol §té| on’ {D(ml 820 6I3(§% §g|§9(n§ i‘ﬁi}%h& 94I (Hl Qgﬁ‘n rrlggs D&I-:ﬁll(

m.), Dess- Nﬁfn;h7ﬂeﬁiaﬂimhﬂé’16ﬁ% h@7($ 9kl ol ) mas added After 1 hour
stirring at OC and 30 mn at 23C the reaction m xture was quenched with a
sat ur at eg agueaus solfutlon %f. \ The organic 25 | ayer was decanted,
dried ov p : ol iplegmedials Yhncentrat ed under reduced pressure.

Purification by colunn chromat ogr aphy (hexane/ Et0Ac 20:1 to 2:1) afforded
349. 3 ng (9096y|eld) of al dehyde 430mBDascoIourless oi

X SN
HN\n/\NHBoc
o)

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 NazSO4. 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



89 1H NMR (CDC13, 300 MHz) 8: 9.77 (t, 1H, J= 2.1 Hz), 6.52 (dd, 1.H, J=
14.7, 7.5 Hz), 6.05 (dd, 1H, J=14.7, 1.2 Hz), 4.12-4.07 (m 1H), 2.52-
2.47 (m 2H), 2.2.43-2.36 (m 1H), 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 To a
solution of D ethyl (nmethoxy[ methoxycarbonyl ] et hyl ) phosphonate 10 (348. 4
ng, 1.37 nmmol) and 18-crown-6 (722.3 2.73 mmol) in anhydrous THF (13
m.) stirred under argon atnosphere at C, a 0.5 M Potassium
bi s(trinethylsilyl)am de (KHVDS) sol @B |n toluene (2.74 nm, 1.37 nmol)
was added dropw se. After 15 m ﬁ 49.4 ng, 0.91 mmol) in
anhydrous THF (9 nL) was added dro 15 period of 30 mm and
stirred at -78C for 90 nm Then, the reaq;N on was quenched with a saturated
aqueous sol ution of NH4Cl1 (20 rrL), war nmed \;(\(b'd)*mterrper ature and dil uted
wi th dichl oronet hane (50 nL). The organic pfBase was dried (anhydrous
Na2SO4) and evapor ated under reduced pressure. Purification by colum
chromat ography 20 (hexane/ Et0Ae 30:1 to 5:1) afforded 410. nmg (99% yi el d)
of 421 as a m g@lunrtﬁ)r;ﬁb]g a(nﬁt(i?ﬁi p&ﬁﬂ)e@ﬁdd dbtfyaavé%sdegermgnmwy IilHl(N’VR)l- 1H
NVR (CDC13, 30Q MHz or_(2E 7E J=,14 4 5.97
(dd, 1H, J ethYlenglygob (3 mlEwsg h FateilHat 3100 787f°F|z$5 ngirgoThe reéFan
3.77-3. 76 (Bixiide V@ASBQh@ﬁ §§51)ed %tGQ)&nGQetﬁ?bra%ﬂ}e giR¥ed- with( rDC}?/l5 1+,
1.00 (d, 3H J=6.9 Hz) H). Synthesis of
i nt er medi at quéﬁche@ wfrb lzrns@Iamd pnuodd ésteewader. (MTfewodraps of B0 NaSIH | n
MeOH (13.5 m‘e)re Hdded until the solution reached pH 14 and then was extracted
thoroughly with DCM. The combined organic phases were dried over
anhydrous Na,SQs, 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.

'H NMR (CDCls, 300 MHz) 6: 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 7

20 O

To a solution 6f amine 36 (221 mg, 0.450 mmol) in anhydrous
DCM/DMTF (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)

S



room t enper at ur e,

m xture was stirred for 6 hours.

aqueous HC1 37% (160 itL) was added and the 5 reaction
Then the m xture was neutralized with a

saturated aqueous sol ution of NaHCO3 (pH 7-8) and the organi c sol vent was

The resulting suspension was extracted
dried and evaporated. The crude was

evapor at ed under reduced pressure.
wi th di chl oromethane (4 x 20 nl),

purified by colum 10 chronatography (

5

192 ng (69% yvyield) of lactone 45 as a
6: 6. 32 (dd, 1H, J=_14.

(dd,

1H),

[MH\la] EXAMPLE 8: SYNTHESI S OF FRAGVE

ane/ Et0OAc 10:1 to 2:1) to yield
te solid. 1H NI\/R(CDC13 300 MHz)
5.62

1h, | J=ereadded tsfe sptgton sngpfier i he dpi' badh whs el B2
2. 43- 2984 feRtighmixtuté wad, stitfed bF r@ofh ﬁ?rhgef@uﬁ'gﬁr bl gliendBéd 1

Schene 8 provides an

exanpl e of whith @yﬁahe@ltsd (ﬁfqum@ﬂlutgm ofngPF@sOszcMng Wador GEp?

Me CACO2 Ve

5

C(%Zracteti with DCM. The combined organic phases were dried over

anhydrous Na2SOs, filtered, and concentrated. The residue was purified

by flash chromatography (Hexane/EtOAc 20:1 to 15:1) to give amide 37
(288 mg, yield: 77%) as an oil.

1H NMR (300 MHz, CDCls) 8: 7.70-7.66 (m, 4H), 7.61 (d, 1H, J = 10.2’

10

Hz), 7.42-7.38 (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

CIY\/\/\
|

1.DDQ

Cl

—_—

2.NaBH4

3 TBDPSCI,
Imidazole

OTBDPS

200°C
BocHN

20

Synthesis of intermediate 38

25

QTBDPS

N, BocHN” “CONH,

| CU', K2003

N,N-DMEDA
38 N-DM

\:i:%? OTBDPS

Z

Scheme 6
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2,3-Dichloro-5,6-dicyano-p-benzoquinone (DDQ) (8.70 g, 38 mmol) was
added to a solution of 17 (12 g; 30 mmol) in dichloromethane-H20
(20:1) (236 mL) under Ar atmosphere at room temperature. After 1:30 h
(TLC Hexane/EtOAc 4:1 showed no starting material) the reaction was
quenched by pouring into Et20 (400 mL) and washing with aqueous 1M
NaOH (3 x 200 mL) and brine (200 mL). The organic phase was dried
over anhydrous Na2SOs, filtered and concentrated. Chromatographic
separation of p-methoxybenzaldehyde was facilitated by reduction to p-
methoxybenzyl alcohol. Towards this end, a solution of the residue
obtained in MeOH (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 Et;0 (400 mL) and washing
with aqueous 1 M HCI (200 mL) and brine (200 mL). The organic phase
was dried over anhydrous Na,SOs, filtered and concenfrated. 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
mL), 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 (TBDPSC]) (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 Et20 (3
x 30 mL). The combined organic layers were washed thoroughly with
water and brine. The organic phase was dried over anhydrous Na2SOa,
filtered, and concentrated. Flash chromatography (Hexane /EtOAc
100:1 to 30:1) provided 38 (9.6 g, 92%) as a colourless oil.



To a solution of carbon tetrabromde (8.74 g, 26.35 nmmol) in dry

di chl oronet hane (26 nlL) was added dropwi se a solution of 10

tri phenyl phosphine (1.38 g, 52.69 nmol) in anhydrous DCM (50 nL) at 0 C
The dark yellow solution was cooled to -78 C and al dehyde 1 (4.75 g, 13.2
mmol ) in anhydrous DCM (13 nL) was added quickly. The resulting m xture was
stirred at -78C (30 mn) and at 0 C (1 in). The reaction was diluted with
Et 20 and then washed with brine. The 15 aqueous |ayer was extracted with

Et 20 and the _..Qrgani aye re.c ined, drie filter and. evapor at ed
under reducgﬁ @Mﬁé‘bﬁ@ﬁs’ @Mﬁ?w:c’gﬁo bi}Hg’l Zé‘%-@r#ﬁ% gg'pagh%/g((ﬁgxane/
di chl oromet banes X &) 18, fprded Hz)38.90 (86%Hyi el30) (hryi n¢ 5 di ko de as
colourless oil. To a solution of the dibronool efin in anhydrous THF (80 mi)
was added dftopM,s&=®.2 Hz)ML 4 (8, i3dH, dfOp{HLRH) 1 it hi umin hexane (7.03 nlL)
at -78 5 C. The reaction was warned to -25 C and stirred for 1 h. The
reacti on was cool ed back down to -78 C and nethyl iodide (0.55 nL, 8.79
mol ) i n5anBydteess bifntiedmediatee® added dropwi se. The resulting m xture was

allowed to warmto roomtenperature and stir for an additional 1h. The
reacti on was quenched with a saturated aqueous

QOTBDPS
0]
BocHN
HN._~ x
Ct

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 NazSO4. 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. | _
'H 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 (g, 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). -

Synthesis of compound 40




10 solution of NHACL then diluted with Et20. The organic |ayer was dried,
filtered and evaporated under reduced pressure. -Purification by flash
chromat ogr aphy (hexane/ dichl oronethane from50:1 to 5:1) afforded 2.77 ny
(89% vyield) of alkyne 46 as a colourless oil. 15 1H NWVR (CDC13, 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), 0'0178|§S’ 3H), 0.06 (s, 3H), 0.05 (s,
6H) . Synthesis of internediate 47 SO To a solution of 46 (200 ny,
0.56 mmol ) in anhydrous toluene (7 pL), under Ar and at 23 C

bi s(cycl opent adi enyl ) zi r coni un(1V) | ori &9BRY8ride (432.3 ng, 1.68 mmol)
was added and the reaction was stirfedg25jat 50C for 1 hour. During this
tinme the reaction solution turnedNof Prafigelcol our. The reaction -was cool ed
to 23 C and iodine (284.3 ng, 1.12 ded in one portion. Stirring
was continued for 30 mn at roomtenperature and the reaction was diluted
with hexane and filtered through Celite(r). The filtrated was concentrated
to afford aA3@ohasoriusf whiab pasteptad fdexitvalbivef BSs .61 @yraf égmapiny) éhut i ng
with 93

ethylene-glycol (140 mL) was heated at 200 °C for 15 min. The reaction
mixture was then cooled- at room temperature, diluted with
5 dichlorometane, 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 dichloromethane. The combined
organic phases were washed with water, dried over anhydrous NaSOu,
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
(q, 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.
20



hexane/ dichl oronethane (from10:1 to 1:2) to furnish vinyl iodine 47 (
140.4 ng, 49%yield) as pale yellow oil. NWR (CDC13, 300 WHz) 6: 6.07 (dd,
1H J =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 (m 18H), 0.05 (m 12H). Synthesis of internediate 48 10 HO TBSO
To a solution of iodide 47 (140.4 ny, % 7 mol) in EtOH (2 nlL) pyridinium
p-tol uenesul fonate (PPTS) (24 ng, 0.09 mmol) was added 15 and the reaction
m xture was stirred at roomtenperature for 25 hours. Then the sol vent was

renoved under reducedypressure and the resultihg oil was purified by colum
chr omat ogr agBgo 0A¢Cla; Gl affT&S@mg\%aJ.]\gﬁg.(ss%s/i el d) of al cohol
48 as col ourIessT%'b . 20NMR (CDC13, 300 06: 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),10.96 (d, 3H, J= 6.6 Hz), 0.9 (s, 9H), 0.09 (s, 3H),
0.08 (s, 3H). Synthesis of internmediate 49 25 0 JBSO 94

P(OE1),
; A
DMP MeO” > COM
HO / | —_ O\ / | ovie
TBSO TBSO
42 43
‘ )Cizie\rk/\ el Meorj\/\/
N
MeO N —> l
MeOH 07 70" Y
TBSO e0 H
44 .45
Scheme 7

5 Synthesis of intermediate 41

TBSO F
TBSO

To a solution of anhydrous CrClz (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 Et2O

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. |

1H 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). '



To a 0OC solution of alcohol 48 (87 ng, 0.22 mol) in anhydrous DCM (2 ni),
Dess-Martin periodi nane (140 ng, 0.33 mmol) was added. After 1 hour
stirringrat 0 Cand 30 min at 23 C the reaction m xture was quenched with a
saturated aqueous solution of NaHCO3. The organic 5 | ayer was decant ed,
dri ed over anhydrous Na2SO4 and concentrated under reduced pressure. _
Purification by colum chronmat ography @%exane/ Et0Ac 20:1 to 2:1) afforded
76.6 ngy (86%yield) of aldehyde 49 as a colourless oil. 10 1H NWR (CDC13,
300 MHz) 6: 9.79 (t, 1H J= 2.4 Hz), 5.98 (dd, 1H, J= 9.9, 1.5 Hz),
4.02-3.97 (m 1H), 2.57-2.521, m 3H), 2.38 (s, 3H), 0.97 (d, 3H, J=6.6
Hz), 0.87 (M&%@L&g{e—m.m (s, 3H). 13C NMR (CDCl3, 75 Miz) 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.
15 Synthesis of internediate 50 CO2Me MeO TBSO 20 To a sol ution of

Di et hyl (met hoxy[ met hoxycar bonyl ] met hyl) phosphonate (73.7 ng, 0.29 nmmol) and
18-crown-6 (153.4 ny, 0.58 mmm()\ﬂ/n\gﬂkgdr\ops THF (3 nL) stirred under
argon atnosphere at -78 C, a 0.5 tassi um bi s(trinethylsilyl)am de
(KHVDS) solution in toluene (0.58 ., 0.29 mmvol) was added dropw se. After

15 mn al_dehyde 49 (76.6 25 ng, 0.19 mmol) was added drop wi se in anhydrous
THF (2 n1§) over a period of 10 mn and stirred at -78C for 90 m n. Then,

the reacti opoWgassoueReN@E Wdide 84158(1786%_@%1, AR QUsnslpliHt EROEDT(18HAET),
warmed to roomtenperature and diluted with dichloronethane. The aqrganic

phase was dpyadirtizmnyuttelusnrpiSomgteaffPTS) ddsPames Urdemmely fasdagaedsur e.

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.

IH 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).

Svnthesis of intermediate 43

Ox F
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 NaHCOs. The organic
25 layer was décanted, dried over anhydrous Na>SOs4 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.



30 Purification by colum chronatography (hexane/EtOAc 30:1 to 5:1) 95
afforded 89.0 ng (100%yield) of 50 as a mixture E/Z (regioselectivity >
2.5:1 determined by 1H NVR) as a colourless oil mixture. 1H NVR (CDC13, 300
MHz) for (2E 7E)-50 6: 6.28 (d, 1H J = 9.0 Hz), 5 5.33 (t, 1H, J= 9.0 Hz),
3.84 (s, 3H), 3.61-3.57 (m 1H), 3.61 (s, 3H), 2.77-2.70 (m 1H),
2.64-2.55 (m 1H), 2.49-2.37 (m 1H), g30 (s, 3H), 0.96 (d, 3H J= 6.6
Hz), 0.89 (s, 9H), 0.06 Synthesis of internediate 51 (s, 3H), 0.05 (s, 3H).

10 1H NMR (CDCl3, 300 MHz) &: 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), 4.12-4.07 (m, 1H), 2.52-
2.47 (m, 2H), 2.2.43-2.36 (m, 1H), 0.98 (d, 3H, J = 7.2 Hz), 0.87 (s, 9H),
0.07 (s, 3H), 0.03 (s, 3H).
S Synthesis of intermediate 44

COoMe

MeO |
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 mL) stirred under argon atmosphere at -78°C, a 0.5
M Potassium bis(trimethylsilyl)amide (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 Na2SOs4) 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 1H NMR).
IH NMR (CDCls, 300 MHz) for (2E,7E)-44 §: 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 interrhediate 45




To a solution of ester 50 (90.8 ng, 0.19 nmmol) in MeOH (3 nL) at room 15

t enperature, aqueous HCL 37% (34 4) was added and the reaction m xture was
stirred for 6 hours. Then the m xture was neutralized with a saturated
aqueous sol ution of NaHCO3 (pH 7-8) and the organic sol vent was evapor at ed
under reduced pressure. The resulting suspension was extracted with :

di chl or omet hane, dried and evapor at ed. The crude was purified by colum
chromat ogr aphy (hexane/ Et0Ac 10:1 to 2: to yield 34 ng (50% vyield) of
| actone 51 as a white solid. 1H (CDC13, 300 MHz) 6: 5.99 (dd, 1H, J =

9.9, 1.2 Hz), 5.62 (dd, 1H J= 5.1 2yHz), 4.19-4.11 (m 1H), 3.64 (s,
3H), 2.78-2.70 (m 1H), 2.41 (s, 3 42287 (m 2H), 1.11 (d, 3H, J=
6.6 Hz). 25 EXAMPLE 9: SYNTHESI S OF FRAGVENTS56 Scheme 9 provides an
exanpl e of the synthesis of fragnent 56. ~96 OTrBSOTBS 452

To a solution of ester 44 (410.9 mg, 0.90 mmol) in MeOH (13.5 mL) at
room temperature, aqueous HCl 37% (160 ul) was added and the
5 reaction mixture was stirred for 6 hours. Then the mixture was
neutralized with a saturated aqueous solution of NaHCO3 (pH 7-8) and
the organic solvent was evaporated under reduced pressure. The
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.



5556 Scheme 9 5 Synthesis of internediate 52 TBSO OTBS 10 A sol ution of
1.8 Mof Lithiumdiisopropylam de in heptane/ THF/ et hyl benzene (8.96 nL,
16.13 mmol ) was diluted in 88 nL of anhydrous THF. After cooling down to
-78C, trimethylsilyldiazonethane (8.06 nL, 2Min THF, 16.13 nmol) was added
and the resulting m xture was stirred for 30 mn. A solution of 4 15 (4.377
g, 10.75 mmol) in anhydrous THF (35 rrL)9 was added and stirring was

mai ntained for 1 h at -78 C and for 23 C. The reaction m xture was
added to ice-cooled water, and extracted w th Ft20. The conbi ned organic

| ayers were ed (anhydsoy ﬁ&@%) t he shl ed. The

resi due WasTgl%J#) I b d(?l A gﬁngtgm _)V@psz 3d (55%

yi el d) of 52 as ygbbow oi | 2yns@iF Mdl NVR (CDEBEG, 300 M) 6: 5 86 (d, 1H, J=
9.9 Hz), 3.73-3.63 (m 3H), 2.74 (s, 1H, 2.58-2.50 (m 1H), 1.80 (s, 3H),
1.70-1.63 (m 2H),10.93 (d, 3H, J= 6.6 Hz), 4!?8(m 18H), 0.04 (m 12H). 5
13C NMR (CDC13, 75 I\/Hz) 6: 143.3, 116.3, 87. 1 73.7, 72.8, 60.0, 38.6,

38.0, 26.1, 26.1, 18. 83 174 153 2 -51 Synthe3|s of
i nt er nedi at aB56

TBSO TBSO
47
O=p(OEt),
Oal _ MeO)\COZMe COMe HCI
I MeO X Z |
' MeOH
TBSO TBSO e
49 _ 50
MeO Z
|
0~ O : =
51
Scheme 8

Synthesis of intermediate 46

TBSO F
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 triphenylphoéphine (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 0 °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.



OIBS To a solution of 52 (2.05 g, 5.17 nmmol) in EtOH (50 nL) pyridi nium p-
t ol uenesul fonate (PPTS) (511.7 ng, 2.04 mmol) was added and the reaction

m xture was stirred at roomtenperature for 25 hours. Then 15 the sol vent
was renoved under reduced pressure and the resulting oil was purified by
col um chr omat ogr aphy (hexane/ Et0OAc 4:1) affording 1.055 g (72% vyield) of
al cohol 53 as colourless oil. 1H (CDC13, 300 IWHz) 6: 5.76 (d, 1H,
J=9.9 Hz), 3.73-3.63 (m 3H), 20 2.797(s, 1H, 2.64-2.59 (m 1H), 2.24

(o g o ok Sugh b il b S %! il BB o B

98 After 30fbPacd W 87N ééé%oyﬁh?)ngf Qbhy1i &lba«bnﬁée Cast kel0iaRGET 611, Toxhure was
guenched with a saturated aqueous sol ution of . The organic Iayer was

decant ed, dsbldiosy @f témrh;idrvr@mocrlla@rsom a@(hl}’dm@%n”t‘fﬂﬁt@@ aildewaseadded

pressure. PuLisall one  S5LUgD G eBs PRI RRLRRLY gt g erpaet hane

1H NVR ( 6DCE3, TBOGeMidn WadwhatmetiHo 25°Q .ahdBlirred. fé62 1(H, Thelredctiod 0. 2

Hz), 4.02- BW%E; cgcl)leék?)ack d0w1§1 to 17 ’°CZ e?rffd 2mg‘313$1 1od1g2 (01558 ](.,S '8.79
mmol) in anhydrous THF (9 mL) was added dropwise. The resulting
mixture was allowed 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 (rn, 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 3H), 0.98 (d, 3H, J=6.9 Hz), 0.87 (s, 9H, 0.08 (s, 3H), 0.04 (s, 3H.
13C NWR (CDC13, 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 internediate 55 To a
sol ution of D ethyl (methoxy[ met hoxycar bonyl ] met hyl ) phosphonate (768.6 ng,
3.02 mol ) and 18-crown-6 (1.60 g, 6.06 mmol) in 20 anhydrous THF (30 nl)
stirred under argon atnosphere at -78C, 0.5 M Pot assi um
bis(trinethylsilyl)anm de (KHVDS) soluti®on in toluene (6.1 mi, 3.05 mol)

dded d Af t | deh 54 (578 2.02
annyar ous TREREDS/ AiSIREREIRARS Foria Ua. V47 J0gerTist oLk 4hd
stirred at 148G 44y 43, Rjidld) Igﬁélagﬂo‘g,qﬁptl on was 25 quenched with a
of

saturated aqueous 3ol ution warmed to roomtenperature and dil uted
wi t h di chl oronet hane. The organi ¢ phase was dried (anhydr ous Na2SO4) and

(nexanel £t 0/ Sb FEHCEE JOGRHEfm OGSyt 2188 80 1P gy B 587 2

col ourl ess @il 1H)XBUES-F6Z (802(—1( eUE 6l Hef, i2/68Y2.274rd, UE) eQrﬁ’ih(id 3n), 1H -

NVR) . 99 1H NMR for 2E, 7E)-55 6. 5. 73

Hz_)) 5.33 (ao681rfglim,7?§), écr bs6 )%a) 0§9din’31§gn #%iliﬁn, 3. 59
(s, 3H), ?Hg 68 (m 1H) 273(bs 1H), 2.58-2.44 (m 2H), 1.72 (bs,
3H, 5 0. 95 d)" 3H J= 6.6 Hz), 0.85 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H).

Synthesis of internediate 56 10 To a solution of ester 55 (839.4 ng, 2.29
mol) in I\/E%H hBO m_# a,g rogrlgltt egerature, aqueous HCl1 37% (766 1AL, 9.16
nmol ) was a i Xxture was stirred for 4 hours. Then the
m Xt ur e \@s neutral ized with a saturated aqueous sol ution of NaHCO3 (pH
7-8) and

HO Z
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 pressurel 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) §: 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

Oa =
TBSO



15 the organi c solvent was evaporated under reduced pressure. The resulting
suspensi on was extracted with dichl oronethane, dried and evaporated. The
crude was purified by colum chronmat ography (hexane/ Et0Ac 10:1 to 1:3) to
yield 312.7 ng (62% yield) of |lactone 56 as a white solid. 20 1H NWR
(CDbC13, 300 MHz) 6: 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,:ﬂ@4 2.85-2.2.77 (m 1H), 2.81 (s,

1H), 2.41-2.36 (m 2H), 1.84 ( s, 1.13 (d, 3H, J = 6.9 Hz) 25 13C NWR

3H),
CDC13, 125, Miz) &: 161.3, .145.1, , 118.9 108.0, 85 9, 81.3 .74.8,
£(35.4, 37. 2, Tog é,éff’.}%t,loﬁ@ffﬂcwl( ?8?%%’]'&2§4%‘.f’2§‘@ Rﬁh\ﬁ?h’yd%él_ 10:
SYNTHESI S 3‘2 %ﬁﬁ%-ﬁ&tiﬁ%ﬁmﬁaﬁe ?49 g 03 amBlanRs adakd! Reter

synt hesi s fragnment 62. 1 OrBDPS BAI B/ TEMPO cH2Cl2 57 OTBDPS
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
5 layer was decanted, dried over anhydrous Na>SO4 and concentrated
under reduced pressure. Purification by colﬁmn chromatography
(hexane/EtOAc 20:1 to 2:1) afforded 76.6 mg (86% yield) of aldehyde 49

as a colourless oil.

10 'H 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

CO-Me

MeO\ /l

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(trimethylsilyl)amide (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 dichlorbmethane. The organic phase was
dried (anhydrous Na»SOs4) and evaporated under reduced pressure.

30 Purification by column chromatograiphy (hexane/EtOAc 30:1 to 5:1)



PPh3CH21, | NaHVDS / THF - 78C 5859 OTBDPS tBu 7 HNNH2 620 Scheme 10 5
Synt hesi s of internediate 57 OTBDPS

95

afforded 89.0 mg (100% yield) of 50 as a mixture E/Z (regioselectivity >

2.5:1 determined by !H NMR) as a colourless oil mixture.

'H NMR (CDCls, 300 MHz) for (2E,7E)-50 3: 6.28 (d, 1H, J = 9.0 Hz),

5 5.33 (t, 1H, J = 9.0 Hz), 3.84 (s, 3H), 3.61-3.57 (m, 1H), 3.61 (s, 3H),
2.77-2.70 (m, 1H), 2.64-2.55 (m, 1H), 2.49-2.37 (m, 1H), 2.30 (s, 3H),
0.96 (d, 3H, J = 6.6 Hz), 0.89 (s, 9H), 0.06 (s, 3H), 0.05 (s, 3H).

Synthesis of intermediate S1
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 ﬁnder 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 (CDClz, 300 MHz) é: 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.



OrBS 10 A flask containing a mxture of 31 (4.73 g, 9.85 mmol ), quinoline
(0.582 n, 4.92 mmol ) and Lindlar catalyst (2.18 g) in ethyl acetate was
“evacuated and flushed with H2. The reaction mxture was stirred at room
tenperature under H2 (1 atm) for 2 h and then filtered through a 15 plug of
celite. The plug was rinsed with ethyl acetate and the conbined filtrates
. were washed with 0.1 % HC1. The organi c%d)ayer was dried over 101 anhydrous
Na2SO4, filtered and concentrated to afford internmediate 57 (4.27 g, yield:
90% as a colourless oil that was used wi thout fur{her purlflcatlon 1H NWVR
(CbC13, 300 ) 8. 717047.67 (TMSCJtN)z 7#736( , 5.B8S (m 1H),
5.36-5.27 (m C953'@0 (M g \2 , 2H, J =
6.9, 6.3 Hz), 1. 73- T@@ (m 2H), 41 (dd, 3H, JO¥B®.6, 1.2 , 1.05 (s,
9H), 0.84 (s, 9H), -Q.02 (s, 6H). 713C NMWR (CDCL3, 45 MHz) 8:136.2, 134.8,
129.8, 127.8, 126.4, 125.8, 70.9, 60.4, 39.6, 34. 8'5 27.3, 26.2, 19.7, 18.5,
13.1, -5.1. 10 Synthesis of internedi ate 58 OTBDPS OH ©=p(oEt),

HO P DMP O P MeO™COMe
X . bew X
OTBS ' OTBS KHMDS, THF
18-Crown-6
53 54
CO,Me MeO ~ P
HCI
MeO X & A 07 07 X Z
OTBS MeOH =
55 | 56

Scheme 9

Synthesis of intermediate 52

TBSO Z

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 38
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 mlL) was added and
stirring was maintained for 1h at -78 °C and for 2h at 23 °C. The
reaction mixture was a}dded 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 ﬂésh

20 chromatography to afford 2.38 g (55% yield) of 52 as yellow oil.



15 PPTS (837.7 ng, 3.33 nmol) was added in one portion to a saolution of 57
(4 g, 8.33 mol) in ethanol. (80 nmL.). The reaction mxture was stirred at
roomtenperature for 7 h and then was concentrated. The residue was dil uted
in DCM and washed with a saturated sol ution of NaHCO3. The organic layer
was extracted, dried over anhydrous 20 Na2SO4, filtered and concentrated.

Fl ash chromat ogr aphy (Hex/ Et OAc, 95: 1?\/F?;7ave the silyl ether 58 (2.12 g,
yield: 69%9 as a colourless oil. 1H N CDC13, 300 MHz) 8: 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- 14ﬁCNf&ﬁe (cfmci!aHBooleH?z)@ds §6‘|(d JA6J2 9*29)Hz)1 3373(35633H) 3HﬁC NMVR
(CDC13, 75 MHz) 136.72, 134.1, 130. 127.8, 126.3, 125 3, 60.1,
37.7, 34.3,2271 28, 1), 2.58%2.60 (sfy,nllﬂbsl 80ds, BHi.e} o4l £%(B92H100.93TRDPS BAI B

(1. 97 g, ¢ t t al cohol 58 (2.05 g, 5.56
nmol ) and Tébpgm&%%ﬁhg%%ﬂ%?%@og‘ "%51%{1) ‘of DCM The 5 reaction

m xture \§as ISCDINMRCI((H?DCY;szm Memper audre, 106.316718, A3unt72.8; 16€.6) 88| was
no | onger detectable an h it s guenched with a saturated
aqueous sol 3’@1% g’f @%4 8%&%&% fgébéé\{\gj T“IﬁEDgﬂq'The conbi ned organic
phases were dried over anhydrous Na2SO4, filtered and concentrated. The
resi due was purlfled by flash chronmat ography 10 (Hexane/DCM 5:1 to 1:2) to
give 59 (1. &E3Ring ] Eedgteas3 a col ourless oil. 1H NWVR (CDC13, 300 MHz)
6: 9.72 (t, 1H, J—27 ), 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 H), |1.06 (s, 9H). 13C NMR (CDC13,
75 MHz) 8: 202.3, 136.1, 134.0, 19 ./,%27.4,

10 OTBS

E“’.

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.

1H 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 Z
OTBS

4

To a 0°C solution of alcohol 53 (140 mg, 0.48 mmol) in anhydrous DCM
(5 mL), Dess-Martin periodinane (308.5 mg, 0.73 mmol) was added.



125.1, 69.4, 50.1, 35.1, 27.2, 19.5, 13.1. Synthesis of internediate 60 20
OTBDPS To a suspension of iodonethyltriphenyl phosphorane (3.32 g, 6.38
mol ) in anhydrous THF (60 nmL) at roomtenperature 6.83 nL of a 1M 25
solution of NaHWDS (6.38 nmol) in THF was slowy added. After stirring for
2 mn, the yellow m xture was cooled to -78 C and a solution of 59 (1.67 g,
4.56 nmmol ) in anhydrous THF (40 nlL) wa 8then added. The reaction m xture
was stirred at -78 C for 90 mn, then ?{ roomtenperature for 5 mn,

diluted with hexane and filtered through a, 103 celitelSi Q2. The [ u
was rinsed (YR %F&He?tlf_rtr%a€%0 éat Olr}“l?d“ta?fef 4:&%801??66 B BEsey PrH

yield: 89% yag gg%ﬁkﬁeal gith, Q |sattﬁ?éte¥i’a§qﬁééﬁsv‘&61ﬁ@féh fo'f”NHH"CCF%UfTBbcat i on.
1H NMR (CDC13, VHz) 6: 70-7.66 (m 4H), 7.34(m 6 5 6.21-6.31

(m 2H), 5. 08eHid3 layer 1w9i$ ﬁessnaedm d(rrqd _wger argwckous (Nq2S04) | and 30- 2. 27
(m 2H, 2.24-2.04 (m d. 3H _J= 6. 6 3C NVR
(cbci3, 75 RRBYe %t’a%é’s. uideze ’"f%%ﬂ 39“132@“5 fg"z'i ‘lfa]f’f%a ji’i’ 1 %&84 1,
71.9, 41356, cBferhatekfaphy(BeRandB dichibfomethane 5:1 to 1:1) afforded 100 mg

(73% yield) of aldehyde 54 as a colourless oil.

IH NMR (CDCls, 300 MHz) &: 9.79 (t, 1H, J = 2.4 Hz), 5.72 (d, 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) &: 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
CO,Me
MeO

4

OTBS

To a solution of Diethyl(methoxy[methoxycarbonyljmethyl)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(trimethylsilyl)amide (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 55 as a colourless oil mixture E/Z
30 (regioselectivity > 4:1 determined by 'H NMR).



Synthesis of intermediate 61 OTBDPS BocHNi N O 15 A reseal abl e Schl enk tube
was charged with copper (1) iodide (232.4 ng, 1.22 mmol), potassium
carbonate (1.688 g, 12.23 mmol) and Boc-tertLeuCONH2 (2.474 g, 6.12 nmmmol),
evacuated and filled with argon. N, NDi nethyl et hyl enedi ani ne (0.26 nL, 2.45
mol ), vinyl iodide 60 (2 g, 4.08 mmol) and anhydrous DVF (35 nL) were
added under argon. The 20 Schl enk tube s seal ed, heated at 90C for 18h,
and cooled to roomtenperature. The re t ant mxture was diluted with
Et-OAc and quenched with water. The organic |ayer was washed with water and
dried over anhydrous Na2SO4. The sol vent was renoved under reduced pressure
and the resj f I r Y(@OM S st Ig gagg
(rexane/ | £r OAcMIBIGRIL 30 Witef o b ENE S8 30/ ly 06, S as 94 78) was
obt ai ned as 5838 ¢id,. 1HHJIMNVR.8CHE 3z) 38 B0z )3H), 3767683.3, G(m{ i),48459 (B,4327. 35

5565, 45 (HVLATT T dabs 5t (e T P psilied e Bl APl 1 (1

1H), 2. 26 20045 (AN 3UHY = 8.6/4Az), ©.88ls, IH), 6)95&@,)3}1;, GLB4((s, 3A), 1.06 (s,
9H), 0.96 (s, 9I—|) Synt hesis of intermediate 62 5 OTBDPS A solution of
amno protected derivative 61 (847 ny, 1.43 nmol) in ethylenglycol (50 ni)

was heat ed @‘,an@lqgs@off%te}ﬂle%@at@% The reaction

10
To a solution of ester §5 (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 _
1H NMR (CDCls, 300 MHz) é: 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, iH), 2.41-2.36 (m, 2H), 1.84 (s, 3H), 1.13 (d, 3H, J=6.9
Hz).

25 13C NMR (CDCls, 125 N.IHz)' 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




10 mi xture was then cooled at roomtenperature, diluted with DOM quenched
with brine and poured into water. A few drops of 3M NaOH were added unti |
the solution reached pH 14 and then was extracted thoroughly with DCM The
conmbi ned organi ¢ phases were dried over anhydrous Na2SO4, filtrated and
concentrated in vacuo to afford the 15 prinary anmine 62 (435 ng, 62% as a
white foam after purification by flash §romat ogr aphy (Hexane/ Et 0Ac 10:1 to
1:2). 1H NMR (CDC1l3, 300 MHz) 6: 8.50 %g 1H, J = 10.8 Hz), 7.70-7.66 (m

AH), 7.45-7.3 6.67 (dd,_ 1H J= 11.1. 9 3 5 48.5. 40 1H),
5%6-5. 28 (ﬁfﬁiéa@,ﬂi%v@aa,an(ﬁaﬁp_ ‘1"6]@5,3 .]ﬂé‘e?&)?ﬁ%%’??%? 63'(m (zg] 1H),H)
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 NWR (CDC13, 75 MHz) 8: 171.0, 136.1, 134.5, 129.8, 127.8,
126.3, 126.2, 122.1,o7kPps6, 72.6, 64.4, 34.0, 39TBPPS32 8 27 2 26.9, 19.6,

13.2. 25 EXAMPNR\11:: SY] HESls'@ﬂiﬂﬂR{é\GVENTges\swe«rsogg%prP@Wdes an exanpl e
of the synthesis of” fragidigé 63y, 1Qh, Stheme 11 Synt hesitsn of _
internedi ate 63 OTBDPS

- 31 _ 57
QTBDPS ?TBDPS PPhsCHal,|
- BAIB / TEMPO B >
=z BABTIEMFY. =~
MOH CHClp r\/\/\o NaHMDS /THF
-78°C
58 59

QTBDPS NH OTBDPS
: BocHN 2 H
M o Vi SN . :Bu 200 °C
' Cul/K,CO; HN_. A - g
60 NN-DMEDA N NHBoc
DMF / 90°C 61 o)

OTBDPS

M éBu

HN_ _~

3w
-0

62
Scheme 10
5 _
Synthesis of intermediate 57
C:)TBDPS
(\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 Hz. The reaction mixture was stirred at
room temperature under Hz (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



To a sol ution of am ne 62 (575 ng, 1 17 mml) i n anhydrous DCMDIVF (4:1,
12.5 nmL), a solution of (Z)-3-tributylstannyl propenoi¢ 10 acid (505.6 ny,
1.4 mol ) in anhydrous DCM was. added, under. argon atnosphere, and then was
cool ed at OC. DIPEA (0.243 ni, 1.76npl), . 7- hydroxybenzotriazole (HOBt) .
(189.2 ng, 1.4 mmol ), and HATU (532.28 ng, 1.4 mmol) were added to the
solution and after 30 mn the cold bat!i] s renoved. The reaction m xture
was stirred at room 15 tenperature for Qwa guenched with a saturated
aqueous sol ution of NE14Cl, poured into water and extracted with DCM The

conbi nted ?r gahydrmyégs%rﬁ targc angveencemizaied e afordomtermedigte Shnd
concentrate
CPoxane! et 2305V ER 1901 4 BUEQIGUERS D0 RO uB BTBA QPRARI fymper 1

\glkjii)ter ggm(pﬂleiNb[Bo(lCDCIB 300 MHz) 6: 7.70- 7 68 (m 4H) 7.43-7.36 (m

, J=1 Hz : 0.8 75 .(d,

12.3 Hz), ”ﬁé‘ﬂtﬁR C@PFBJ%OOQ&’[W@ 9"2;3’26& cﬁm *}) 3‘@%}%63%56@ 537‘%< 34 (m
1H), 5. 3% 5r%81@g1 51:#&-,5 Lﬂ7€i§1(ﬂ4) 3“9'5 3]871 5JH7 §7HZB 551{13112(}1155 2lth J= 9.6
25 Hz), 3.8 1H), 2.0 g{ 6I—% 1. 43 (d,
106 3H, J— gl Q-H)Ji@%r@:?@lﬂ!rﬂ 7@-1)'1 661(@62(1'3; 19‘H} (d@ gd, (5 @f) 1

Va6 1. 134, 5abf5gs 6 YRGGEH GR20N G (o0 o 1°75% o0 7 _%33 >

%4.h0, 32. 7, 13 2R, (@170173, 751 M¥2)28.136.2,9154.8] 4129, 81327,.8,1126.4,E1<:_95/B,E 12
cheme 12 prawd 9654 18.6751.8797% Be 52484 163 MYLS.9F the 10 Tnvention.
10 '

Svnthesis of intermediate 58

QTBDPS

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
NaHCO;. The organic layer was extracted, dried over anhydrous

20 NaxSOas, 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 (CDC13-, 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) 8: 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.

Svnthesis of intermediate 59




OrBs 66a R=IBu 066b R=i Pr- 107 Synthesis of internediate 64a 5 (2)

To a solution of iodo conpound 9 (11 ng, 0.033 mmol) in DMF/ Et 3N (0.25 ni
and 0.05 m) under N2 at -20C, Pd(Ph3P)2C12 (2.3 ng, 0.0033 nmol) and Cul
(1.9 ng, 0.01 nmml) were added. Then, conpound 22a 10 (15 ng, 0.03 mml in
0.1 nmM DW) was added and the reaction m xture was stirred at -20 C to room
tenperature for 3 hours. The crude was enched with H20 and extracted with
et hyl acetate. The organi c phase was dired (anhydrous Na2SO4) and '
evapor at ed under reduced pressure. Puri@'ﬁﬁ;'on by col umm chr omat ogr aphy
(Et hyl acetate/ hexanes 15 m xture) to a #or ed pure conpound 64a (10 nyg,

yield: 46%. 1H NVR (CDC13, 300 MWo(d, 1H, J = 10.5 Hz), 6.70 (t,
1H, J = 10.2 Hz), 6.50 (d, 1HJ = 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), 2.28A1P (149 g, &. 0P nitol)3hs added toSa sdidtiorl of Rldothol H8 (2105 &. 6 Hz),

02 (s O ol and TEMPO. (86.87 ra) 0.56 Tamol) in2b mbYof BV S
5 reaction mixture was stirred at room temperature for 16-18 h until the
alcohol was no longer detectable (TLC), and then it was quenched with a
saturated aqueous solution of NH4Cl, and extracted with DCM. The
combined organic phases were dried over anhydrous Na2SOs, filtered
and concentrated. 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.
TH NMR (CDCl3z, 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) é: 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



- Ove To a solution of 9 (40 ng, 0.113 nmmol) in DMF/ Et3N (1 ml and 0.19 m)
at -20C, Pd(Ph3P)2C12 (7.9 ng, 0.113 nmol) and Cul (6.5 ng, 0.034 5 mmol)
wer e added. Then, 22b (50 ng, 0.113 Mol in 0.4 nmM DW) was added and the
reaction was stirred at -20 Cto roomtenperature for 3 hours. The crude
m-xture was quenched with H20 and extracted with Ethyl acetate. The organic
phase was dried (anhydrous Na2SO4) and g4apor at ed under reduced pressure.
P;J][ifidcgti on by colum 10 chromat ograpllly (Et hyl acetate/ hexanes m xture) to
af forded pure 64h (40 .ng,.yield: 549, 1H CDC13 00 8. _7.77 (d,
1H, J= 11. 4PH9g Felet.ef%l‘?%-,'r ¢ PlyE Vi%ﬁ/()émlﬁfji,‘i’\ugﬁ exeny A%W)lst%iﬂé.sa((m
3H), 5.46 (¢, a%fdmd%o?nééuﬁd"gb’(f‘l 86/id16l: 8Y%) 45 B.cblditmless? ol ltHAdwadH J=
8.4; 6.6 Hz), 4.25-4.16 15 (m H% 3.84-3.76 (m 1H), 3.65 (s, 3H),
2.92-2. 81 (msed®ithouutirsthgopyrificatpn. 2. 22-2.12 (m 5H), 2.10 (s, 3H), 2.03

(s, 3H, 1. 3d - = 0. - 6H, =.9,3,~6,9 .89 (s,
oH) , 0.008011?5&%(36%&60633)0?35%%‘—08I ggogsf}g’?hg%r ke 733%@%%%(‘5%&1109 e
Toda tsol Gt i QEQDE.ﬁﬂt’JQH(,Jﬁ-I)UI_UBSAéQTl?\lA&Z (Impll])-lz,i B.33nBy2Y (s TFHF3(P4-B3. 78 (mynder N2
and at room tenperature, in THF . 044 0,044 5 I dded.
The reacti odHied-34-2rdetmaH) odmd-erfie 2t %F’g’ ﬁo‘&L@B :ﬂguﬁf g'ggﬁ?%elnmeéugncﬁed
with a saturatgg aqueous sol ution of NHACL and extracted w th EtOAc. The

combi ned organi ¢ phases were dried over anhydrous Na2SO4, filtered and
concent r at ed3C MR Qe ARadHa)rd: f 13%12byl 36l 2s h34 1, o’ -8grl@ghg, 126.4,

(Hexane/ Et0AG 3y 154 q 1129 4P ediues 1973 qohgl 1832 (5 mor yield: 42 9.
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 anhydrbus 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 fnixture was diluted with EtOAc and
quenched with water. The organic layer was washed with water and
dried over anhydrous Na;SOs. 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.
1H NMR (CDCl3, 300 MHz) 3: 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),



1H NW\R (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= 9.0 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 corrpo%?@ 65b Owve To a solution of 64h (40
ng, 0.06 nmol) in anhydrous THF (0.9 under N2 and at room tenperature,

2t T oom t enpeiesEu (FrZEll B 7 A Y emrZah LHNPeHS 24 (Bt act ed

with 0420124147*]?4@@1&@}9 Phase m@)smrspsdg(mnhy@ls IO DS9Y )s,20M). evapor at ed
under reduced pressure. Purification by colum. chrorrat ography ( Et hyl

acet at e/ hexanes 'm xture) afforded pure 65b (15 ng, yield: 45%. 10 -1

- NMR (CDC13, 30 N o} . ?at 1H, J= 10.2 Hz), 6.77 (t, 1H, J 9 3
Hz), 6.60 (m—ﬁﬁ-ﬁ% , (d, 1H, J= 12.6 Hz), 564560(m 3H),
5.45 (d, 51H, 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 XIHBPPS.65 (s, 3H), 2.92- 2.82 (m

1H), 2.45-2.38 (m 2H), 2.11-2.04 5H), X.57-1.45 (m 6H), 15 1.28-1.23
(m 3H), 1.15 (d, 6H J= 6.6 Hz). $yntthes|s aof conpound 66a 111 Ow To a
solution of 65a (3.5 ny, O. 0062y Nw#anh us DCM (0.45 nL) at room

tenperature, trichloroacetyl |socya te (TCAI) (1 pl, 0.0075 5 mml) was
added. The reaction was stirred at roomtenperature for 30 mn and then
neutral al um ni um oxi de was added (100 ng). The m'xture vvas stirred for 30

R b U S
vacuo to gi éenjlbgeglstddES0 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 reéched pH 14 and then was extracted
thoroughly withl DCM. The combined organic phases were dried over
anhydrous Na»SOs, 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).
1H 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) &: 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.



10 product which was purified by columm chronmat ography (Hexane/ EtOAc 2:1 to
1:2) affording conpound 66a (2.5 ny, yield: 70%. NVR (CDC13, 500 MHz)
6: 8.72 (d,, 1H, J= 10.5 Hz), 6.84 (t, 1H, J= 9.0 Hz), 6.66 (d, - 1HJ = 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 (g, 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, 3 2.06 (s, 3H), 1.15 (d, 3H, J=7.0
Hz), 1.05 (s, 9H). M5 (ES) (nmfz) 604. ZE%)@H], 626. 2 (M:Na+). Synt hesis of
compound 66b 112 Owe To a solution of 65b (32 ng, 0.06 mml) | %;15012 -
(4.2 M) at r.t, trichlBPB&etyl isocyanate (TCAl) (8.5 A, ED 1) was
[ tered owgryal umina using | m[xture of CH2C12

t
added. The re f on tirred a npepashr eof
neutral 5 Al um"na W\vg;éak‘d/mw ru kPO sti?ar lglt o
The reacti omlMl XJur® was Tt
/ MeOH 1:1 and af©er evaporation ofHQAh@IFEAl trated at reduBed pressure the
product was purifiedgpy col um chr Bf¥t¥¢r aphy (Hexane/ EQAct mixtures) to
afford pure 66b (12 ng, yield: 35%. 10 1H NMR (CDC13, 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), SHmédl 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,
?I—l),6|2_|596-2.84 (m 1H), 2.51- 2.39 (m 2H), 2.37-2.30 (m 5H), 2.18-2.04
m ), 1. 3H,.J=_6. 6. ), 1.00-0.96 (m 6H). EXAMPLE 13
Schene 13 p n£ 31§ plferhchidee égf several conpounds of the 20 invention.

OrBS 5

Q

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
10 acid (505.6 mg, 1.4 mmol) in aﬁhydrous 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 Toom
15 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 NazSOs, 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

20 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
25 Hz), 3.89-3.82 (m, 1H), 2.26-2.02 (m, 4H), 1.50-1.42 (m, 6H), 1.43 (d,



2721a Cl 68 C 69 Schenme 13 5 Synthesis of conpound 67 Cl To a
sol ution of al kenyl stannane 21a (50 ng, 0.07 mmol) and iodide 27 10 (24.8
ng, 0.08 nmmol) in 1-nethyl-2-pyrrolidinone (NMP) (1 nL) at 0C,

106

3H, J = 6.9 Hz), 1.33-1.20 (m, 6H), 1.06 (s, 9H), 0.96 (s, 9H), 0.95-0.83

(m, 15H). | |

13C-RMN (CDCls, 75 MHz) §: 168.0, 166.2, 153.8, 136.3, 136.1, 134.3,

130.0, 127.8, 126.7, 126.0, 121.6, 109.0, 72.6, 60.7, 35.7, 34.0, 32.7,
5 29.5, 27.7,27.2,26.7, 19.5, 14.0, 13.2, 11.8.

EXAMPLE 12

Scheme 12 provides the synthesis of several compounds of the

10 invention.

OTBS
MeO.
" .
o R Pd(Ph4P),Cl,
o7 0T N + N~ N —_—
H = N : cul
N ' H o cl -
: DMF / Et;N
s 22a R='Bu
22b R='Pr
(o] R OTBS OH
0 0
Z H/Lj¢
HN .~ > P X
. Cl TBAF/ THF Cl  TCAI/DCM -
—————————— ————
64a R='Bu 65a R='Bu
0 64b R=Pr 65b R=Pr
OMe
X
O R (@) NH2
o)
r
Cl
66a R=1Bu

o  66bR='Pr

Scheme 12



114 Copper thi ophenecarboxylate (CQuTC) (19.2 ng, 0.1 mmol) was added. The
reaction was stirred at OC for 45 min and 20 min at roomtenperature. Then,
the crude m xture was filtered through a plug of neutral alum na, washed
with EtOAc/ Ether 50:50 and the conbined 5 filtrates were washed wi th HCl
0.5N (3x5 nlL). The organic solution was dried and evaporated to give the
crude product which was purified by col1 ?n chr omat ogr aphy (Hexane/ Et OAc
10:1 to 6:1) to give triene 67 (19 ny, g'eld: 44 9% as an oil. 1H NWR
(CbC13, 300 MHz) 8: 7.73 (d, 1H, J= 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 (Bynildsis 8f AteRricdiate 44, 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 20 To a
solution of 67 (18 ng, 0.03 mml) if drogsgIHF (0.42 nL) under N2 and
at roomtenperature, TBAF 1Min THFJ(0105yr ) 0.05 mmol) was added. The
reaction was stirred at roomte 87T of ™8 hours and then quenched

Wi th a saturated aqueous sol uti nd racted with Et 0Ac. The
conbi ned organi c phases were 25 over (Zénhyf ous Na2Ss™4, filtered, and
concentrated. The residue was pwli fi ed by flash Chromat ography

(Hexane/ Et OAc 3:1 to 1:2) to giVes *cohol 68 (16 ngy, yield: 80 % as an
oil. 115 1H NMR (CDC13, 300 Miz)“&® 8.90 (d, 1H, J= 10.5 Hz), 7.42 (dd,
1H, J=11.7, 11.1 Hz), 6.78-6.69 (mO2H), 6.59 (d, 1H J= 9.3 Hz), 5.75 (d,
1H, J= 11.4 Hz), 5.64-5.53 (m 3 O88-4.80 (m 1H), 4.37 (d, 1H J= 9.3
Hz), 4.22-4.15 (m 1H), 3.77-3.69%m “1H), 3.64 (s, 3H), 3.11-3.01 (m 5
1H), 2.39-2.35 (m 2H), 2.24-2.14 ¢ 4H), 2.03 (s, 3H), 1.16 (d, 3H, J=
6.6 Hz), 1.03 (s, 9H). Synthesis of conmpound 69 MeO OOCONH2

To a solution of iodo compound 9 (11 mg, 0.033 mmol) in DMF/Et;N
(0.25 ml and 0.05 ml) under N> at -20°C, Pd(PhsP)2Cl2 (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 NaéSO4) and evaporated under reduced pressure.
Purification by column chromatography (Ethyl acetate/hexanes

15 mixture) to afforded pure compound 64a (10 mg, yield: 46%).
1H 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




y 10c, To a solution of 68 (15 ng, 0.02 mmol) in anhydrous DCM (0.3 ni) at
roomtenperature, trichloroacetyl isocyanate (TCAl) (4.1 jil, 0.64 muol)
was added. The reaction was stirred at roomtenperature for 30 mn and then
neutral al um nium oxi de was added (450 ng). The m xture 15 was stirred for
30 mn and then was soaked into a pad of al um nium oxide. The product was
washed out using a m xture of DCM MeOH 1. The filtrate was, .evaporated
in vacuo to give the crude product which was purified by colum
chromat ogr aphy (Hexane/ EtOAc 3:1 to 2:1) to give conmpound 69 (14 ny, yield:
86% . 20 1H NMR (CDC13, 300 MHz) 8. (d, J = 10.5 Hz), 7.45 (m
1H), 6.87-6-71 (m 2H), 6.53 (d, ?%35.75 (m 2H), 5.60-5.57
(m 2H), 4.81 (m 1H), 4.40-4. (mN H)J; dd, 1H, J=9.3, 9.5 Hz),
3.66 (s, 3H), 3.06.(m 1H), 2[j40-2.30 HN 2.15-2.08 (m 1H), 2.07 (s,
3H), 1.17 (d, 3H, J= 4.2 Hz), 4 (s, 9H). 25 NMR (CDC13, 75.5 MHz) 6:
168.1, 165.9, 161.4, 157.7, 145]2,\138.3, 135. 3 132.0, 125.9, 124.5,
122.3, 121.8, 108.1, 105.2, 81.2)"75.1, 60.7, 55.4, 36.1, 35.0, 32.9, 30.8,
26.7, 26.3, 21.0, 17.0 116 EXA E 14 Schenme 14 provides the synthesis
of several conpounds of the 5 ijpventi on O0CCONH2 NO 72HNI | Schenme 14 117
Synt hesi s of conpound 70 0 O - S

OMe

To a solution of 9 (40 mg, 0.113 mmol) in DMF/Et:3N (1 ml and 0.19 ml)
at -20°C, Pd(Ph3sP)2Cl2 (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 H2O and extracted with
Ethyl acetate. The organic phase was dried (anhydl_'ous Na2S04) 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) &: 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, 5H), 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




O 5 To a solution of al kenyl stannane 37 (94 ng, 0.112 mmol) and 9 (47 ny,
0.135 mml in 1-nethyl-2-pyrrolidinone (NWP) (1.1 nL) at 0C, Copper

t hi ophenecar boxylate (CQuTC) (32.2 ng, 0.168 mml) was added. The reaction
was stirred at OC for 45 mn and 20 mn at roomtenperature. Then, the
crude m xture was filtered through a plug of neutral alum na, 10 washed

wi th Et OAc/ Et her 50:50 and the conbi nercll éi'ltrat es were washed with HCl1 0. 5N
(3x15 nL). The organic sol ution was dr'g and evaporated to give the crude
product which was purified by colum chromatography (Hexane/ EtOAc 2:1 to.
1:1) to give triene 70 (81.4 ny, Yyi 79% @ an oil. 15 1H NWR (CDC13,
300 MHz) 6: 7.74 (d, 1H, J = 10.5 . 7164 (m 4H), 7.44-7.38 (m
6H), 7.22 (dd, 1H, J= 12.3, 11.4 NG. J =11.7, 11.4 Hz),

. 6.70 (dd, 1H, J= 9.9, 9.3 Hz), Hz), 6.17 (d, 1H, J=
11.4 Hz), 5.66 (d, 1H, J= 11.4 , 5. 60 (dd, 1H) J= 20 5.4, 3.9 Hz), 5.26
(d, 1H, J= 10.2 Hz), 4.84-4.76 1H), 4.3 (d, ﬂ—| J=9.3 Hz)

4.20-4.16(m 1H), 3.88-3.80 (m,~\H, 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), O. , 9H). 118 0 To a solution of 70
(77.2 nmg, 0.106 nmol) in anhydro (7.5 m) under N2 and at room
tenperature, TBAF 1IMin THF (0.2 .2 5 mol) was added. The reaction
was stirred at roomtenperature f $MeLg hours and t hen guenched with a
saturated aqueous solution of NH4ClL and extracted with Et0Ac. The conbi ned
organi c phases were dried over anhydrous Na2SO4, filtered and concentrat ed.
The residue was purified by flash chromat ography (Hexane/ Et0Ac 1:2) to give
al cohol 71 10 4 Zblution yifebdia (13 9z, 802t noinio]) tHaNkRI(@DCTIF 306 wHY)) 8:

75,0 ol ekl e g oM R © 7

5.68-5.6F ('ﬁhm%h‘)wa§ a%i@leﬁdy’l‘h%ﬂea%ﬁoﬂ Wasigtirret 86 ro@m fdmpdratfrd f6iz)18 4. 38
(d, 1H, J= 9.3 Hz), 4.20-4.18 (m 1H), 15 3.78-3.. 76(m1H),36 s, 3H),
3.10 (br s, houys endsghon rmenehedHyithoa saturated FqHeiy) solutem pENEHGL " 1. 14

(d, 3H J= §8 E@rac@e&)%wﬁ? EfSAc. The combined organic phases were dried

over anhydrous Na,SO., filtered and concentrated. The residue was

Iz

purified by flash chromatography (Héxane/ EtOAc 3:1 to 1:2) to give
10 alcohol 65a (S mg; yield: 42 %).

IH NMR (CDCl3, 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



To a solution of 71 (21.6 ng, 0.0443 mmol) in anhydrous DCM (3.1 nL) at OC,
trichloroacetyl isocyanate (TCAl) (6.4 | A 0.053 mmpl) was added. The
reaction was stirred at OC for 30 min and then neutral alum nium 119 oxide
was added. The m xture was stirred for 5-30 min and then was soaked into a
pad of al um nium oxi de. The product was washed out using a m xture of

DCM MeOH 50: 1. The filtrate was evapor§5§d in vacuo to give the crude
product which was purified by colum 5 Chromat ography (Hexane/ Et0Ac 1:2).
Compound 72 (19.1 ny, yield: 76% was . .obtained as a white solid. 11-1 NWR
(CDC13, 500 MHz) 6: 8.61 (d, 1H, J& 11y Hz), 7.27 (t, 1H J= 11.4 Hz),
6.92-6.78 (m 2H), 6.52 (d, 1H, J ' His (d, 1H, J = 11.4 Hz),
5.69 (d, 1H, J= 11.4 Hz), 5.62: 45 (br s, 2H), 10 5.28 (d,
1H, J = 9.6 Hz), 4.87-4.78 (m| 1H), 4. 445 (m 1H), 4.42 (d, 1H, J = 9.6
Hz), 4.25-4.20 (m 1H), 3.64 3H), 2.87-2.80% 1H), 2.44-2.17 (m 6H)
1.81 (s, 6H), 1.16 (d, 3H, J= 6|5 tz), 1.04 (s,ci9H). EXAMPLE 15 15 Schene
15 provi des the synthesis of compdund 73. MeO ‘

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 CH2Clz. The
organic phase was dried (anhydrous Na>SOs) 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, SH), 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




930 73 20Schene 15 Synthesis of compound 73 120 To a solution of 30
(40mg, 0.076 mmol) and 9 (31 ng, 0.09 mml) in NWP (0.8 m) at 0C, Copper
t hi ophenecar boxylate (CuTC, 22 ng, 0.11 5 mml) was added. The reaction was
stirred at O C for 45 mn and an hour at roomtenperature. Then, the crude
m xture was filtered through a plug of neutral alum na, washing with

Et OAc/ Ether 50:50 (20 nl) and the conbihred filtrates were washed with HCl
0.5N (3x10 m). After drying and evaporating the sol vent under reduced
pressure 10 the crude was purified by col um g£hronmat ography (Ethyl

acet ate/ hexanes, 5:1 to 2:1) to afforg pure (6 mg, yield:17% . 1H NMR
(CDC13, 300 MHz) 6: 7.27 (t, 1H, 9= ; ®HR0 (t, 1H, J = 11.52Hz),
6.16 (d, 1H, J= 11.7), 6.03 (d ), 5.84-5.70 (m 15 1H),
5.67-5.60 (m 2H), 5.28 (d, NO. 56 5.14-5.06 (m 2H), 4.53 (d,
1H, J= 9.41 Hz), 4.22-4.10 ( s, 7 2.91-2.81 (m 1H),
2.47-2.34 (m 4H), 1.84 (s, 1.16 (d, 3H Jf 6.65Hz), 0.99 (s, 9H). 20
EXAMPLE 16 Schene 16 provi des {lhe synthesis of several conpounds of this

i nvention. 25 o

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%).
'H 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




74 R=TBDPS, Y=Cl 75 R=TBDPS, Y=HTBAF 76 R=CH, Y=H , TCAl, Al 203 77 R=0CCONHZ2,
Y=H 78 R=TBDPS, Y=Cl 79 R=TBDPS, Y=H 80 R=CH, Y=H 81 R=OCONH2, Y=H Schene
16 5 Synthesis of conpound 74 OIBDPS N 0Cl 122

112
OCONH,
HN_
N
Cl

To a solution of 65b (32 mg, 0.06 mmol) in CH2Clz (4.2 ml) at r.t,
trichloroacetyl isocyanate (TCAI) (8.5 pl, 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 CH2Cl2
/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.



To a solution of 40 (2.7 g, 5.12 mml) and propiolic acid (0.41 nL, 6.66
mol ) in.anhydrous DCM (51 nL) at 0 C, N-(3-di nethylam nopropyl)-

N - et hyl carbodii m de hydrochl oride EDC (1.23 g, 6.4 mmol) was added. The
reaction was stirred at OC for 30 mn and 2 hours at room5 tenperature.
Then, the crude m xture was quenched with water and extracted with

di chl or onet hane. The conbi ned fiItratei %ere'mashed with H20. After drying
and evaporating the solvent under redu % pressure the crude was purified
by col unmm chromat ography ( Et 0Ac/ hexanes m xt ure)
(2.25 g, 85 %10 yield) as a white solid NVRY
(m aH), 7. X% (m 6H), 6.86ghd, olFyJI= 10.
Hz), 6.62 (t, , = 8.9 Hz), 5.5 (th, 14, H =, , 4= 1H, J =
8.6 Hz), 4.279(dO 1R XN= 9.4 Hz), .8@( .82 (s, 1H), 2.19-2.04
(m 4H), 1.87 (s, 3Hj, 1.05 (s, 9H), 15 09 (s, 9HKI Synthesis of
internediate 75 2Q.A solution of propiolic acid (45 1.1L, 0.726 mmol),

am ne 62 (275 ng, 0.56 nmmol) in anhydrou31timﬂ(5.6 m.) was cooled to 0 C
under argon and 3- D et hyl am nopropyl) - N -et hyl carbodi i m de
hydr ocht ori de, EDC ‘fé ng, 0.7 mmol) was added. The reaction m xture was
stirred 25 at 0C f Ry, andy t at Z23fgsf or 3 hemrsTHAvas quenched with
wat er and extracted w th:di dbl of omgt hane.] The conbinedorganic | ayers were
dried (anhydrous Na2SO4), filter ongentrated. The resi due was
purified by flash chromat ography ( Bt 1:10 to 3:1) to afford 75
(260 nmg, 85%yield) as a colourless foamsolid. 123 1H NVR (CDC13, 300
MHz) 8: 7.69-7.6%e0mn _4H, 7.9%-7.36 (m 6FD?'7.08 (d, 1H, J= 10.2 Hz),
6.67-6.61 (m 2H), %3Y5.45 (m 1H), 5.35-5.26 (m " 1H), 4.92-4.84 (m
1H), 4.26 (d, 1H, .82 ( 1H), 2.80 5 (s, 1H), 2.26-2.05
(m 4H), 1.44 (d, g?H, 1 05O(szH9H), 0.9Fﬁpﬂé?é'¥3H). Synt hesi s of
internediate 76 OH To a sol utl o (24453 ny, 045 mmot) in anhydrous
THF (5 i) H

afford pure conpound 74
%%§I13, 300 MHz) 8: 7.66
)

6. 66IMR,Culll, J= 9.2

69 _
Scheme 13

5 Svynthesis 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,



under N2 and at 0 C, TBAF 1IMin THF (0.54 nL, 0.54 nmol) was added. The
reaction was stirred at roomtenperature for 3 hours and 15 then quenched
with a saturated aqueous solution of NHACL and extracted with Et0Ac. The
conbi ned organi c phases were dried over anhydrous Na2SO4, filtered and
concentrated. The residue was purified by flash chromat ography

(hexane/ Et0OAc 4:1 to 1:2) to give al co?? 76 (94.1 ng, 69%yield) as a pale
yellow oil. 20 1H NVR (CDC13, 300 MHz : 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 1 43-5.35
Em 1H), 4. @gpmﬁésdm%emc, ﬂa@aﬂatf‘d,(cﬂ,&) ek gn&lz?-ﬁ simp e é(qﬂsedm,

2.87 (s, 1H)I‘he2r€a?c“t§)nlaﬁﬁ§nstﬂ'ﬂ}d at @ dor A5 hin 6a8d HEZD: mkinO04t (foorH) . 25
13C NWVR (CDC13, 75 MHz) 8: 167.7, 152.4, 127.7, 126.0, 123.5, 109.4, 77.3,

74.9, 72.1, tenperatgse4 Thgn, thesguple pexpirelwas. fikgrachébroaugdt 4 pleg midi at e

77 124 OCON H To.a | utian . 6 Oz I ) d ous DCM

(1.6 m) 5 Sevpesl Sulind; a"%’%?qé‘?cp{“P?l"g hrf‘tg?‘%%{c%%ﬁ ?@%@ygﬁgt %ahé( ?&%ﬁ@‘? 3.0

|3|0| , 0. 1$dnﬁﬁdré¢esa®emklibed?ea' Reithh ¢8CE OéﬂN &S sxgi,)r g‘hd c&fgannnﬁmluﬁimewasure for
m n and then neytral al um ni um oxi de s adde 50 T 1 Xture was

stirred for dB’@dn?’ﬂgaﬁY&pPﬁj%Wd\A%gg’Ga CTL\?{’:‘?% PROGAE g‘fzm%l]?l Lr;’g‘%%lp&‘ﬁﬁ?g EX. The

product was YRFARA IMm ARy MHEkAhE/ {O0AD 19 thbos ayabhaie tiveeHeP0: 1.

The filtrate was evaporated under reduced pressure to give the crude
product whi ¢1P wees yeld: fided) By asobdim chr onat ogr aphy (hexane/ Et0Ac 3:1 to

1: 100) affordi n 7.4 , % yi el i [ 5 1H NWR
(CDClé, 3001%?”%@88’2%@&M%H?Sgg"!ﬁ.ﬁyﬁz ,Q %6%2%(2&9%?@8 ;&1{3 (d, 1H,
J = 9.6 1i6z) 1167 981 (1IbHz), B 7-6.680n t 2HLH.3Y @, AH, J=)9.35H63-5.%453, (M, 1H),
-5.33 (T 1H), 4.86 (g, 1H, J=.8.3 Hz), 4.48-4.3%@&m 1 4.39 (d, 1H,

= 9.6 Hz), J= 1-4 $12)1Pyo1-5. 9% (m, BH)¢ 87 79 dmgslh, Zrhi,_;i:f),«fz%é-z.ll
m 1M, 1.8f)(doRH 14708 PHiZ3. 7030 (5, 18] 3.60 (Y 8HNesico-ofogqmpound 78

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

O N

Cl

20 To a solution of 67 (18 mg, 0.03 mmol) in anhydrous THF (0.42 mL)
under N2 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;SOs, filtered, and concentrated. The residu.e was
purified by flash chromatography (Hexane/EtOAc 3:1 to 1:2) to give
alcohol 68 (16 mg, yield: 80 %) as an oil. '



125 Owe To a solution of iodo conpound 9 (300 ng, 0.86 mMmol) in

dii sopropylamne (4.3 nL) under N2 at roomtenperature, Pd(Ph3P)4 (20 ng,
0.017 mmol) and Cul (6.4 ng, 0.034 mmvl) were added. Then, 5 conpound 74
(500 ng, 0.86 nmmmol) was added portionwi se and the reaction m xture was
stirred at roomtenperature for 2 hours. The crude was quenched w th H20
.and extracted with EtOAc. The organic ?Egse was dried (anhydrous Na2SO4)
and evapor at ed under reduced pressure. “Purification by colum

chr omat ogr a hleﬁqgeé:aq?éf Eé\%é\cMﬁzééilgé&gﬁl{% aff(l)(r)déSO gm;agggug%? (580
ng, yield:8 3 S 0: T3; V¢ T (Mm 4H),
7.48-7.37 7 = 5rLt = 1 , 6.46
(i1 32 0B ht 1AE G B8-0 T 391 R ALY clo g, ST tagIte)

1H, J= 12. 1JHz)]1. 4 HEB, 5654-3583 (m, BH], HAY-448Q8m, dH)1HA.3'04d 918, HzF 9.3. 20 (m

1H), 3.82 (m .1 5 3.65 (s, , 86 (mnl 4 214 (m
4H). 2.09 (gi,z)’?,{gz?‘%:]sg(‘(‘s,l@mﬁ%ﬂég(@?’ 18 Pea Ty Q@%fﬁ%‘%éﬂ%m,
0.99 (s, 59H)1_I—I),SY!B<J1§§i§gﬁf 2@9@%@.@&&04}{ ;aﬁ)ﬁ'g,aslsplmsqa, 8H, ¥ £113 ny,
0.325 mol) in D|F>Ag\_1lLlé nm) at 23 C, Pd(Ph3P)4 (7 mg, 0.006 mol) and Cul
(2.5 mg, 0.618Haw! P3ver 8Hkdded. Then 75 (195 ng, 0.358 mmol) was added and
the reaction was 5 stirred at 23 C for 3 hours. The crude m xture was
guenched with H20 and extracted with Et OAc. The organi ¢ phase was dried
(anhydr ous BeA8w4Ris afidoevepordhé8d under reduced pressure. The residue was
purified by flash chromat ography (EtOAc/hexane 1:3 to 1:1) to afford pure
79 (180 ng, 70 %yield) @@Oa col ourl ess foamsolid. 10NVR (CDC13, 300 WMHz)
6: 7.67-7.64 (m 4H), 7.

O OCONH,
N 0
HN._ _~ ™
10 Cl

To a solution of 68 (15 mg, 0.02 mmol) in anhydrous DCM .(0.3 mL) at
‘room temperature, trichloroacetyl isocyanéte (TCAI) (4.1 pl, 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) &: 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, 5H), 2.15-2.08 (m, 1H), 2.07 (s, 3H),
1.17 (d, 3H, J= 4.2 Hz), 1.04 (s, 9H).
25 13C NMR (CDCls, 75.5 MHz) 8: 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



Hz), 7.46-7.35 (m 6H), 6.66 (t, 1H, J = 9.6

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), 19% (s, 9H), 0.96 (s, 9H . 20 27.2,
26.7, 26.6, 19.5, 16.4, 15.5, 13.1. (Ohe Csp2 not | ocated). Synthesis of
conmpound 80 0?NO HN 127 To a solution of 9 (52 ng, 0.15 mmol) in DI PA
(0.6 M) at 23 C, Pd(Ph3P)4 (3.5 ng, 0.003 mmmol) and Cul (1.14 ng, 0.006
ol ) were adgadpLElen, 76 (45.5 ng, 0.15 mml) in 0.4 nl of DI PA was added
and the reattron was stirred at 23 C for 120 min. The crude m xture was 5
guenched w e C.nfl a Lied
(anhydr ous Eagg%%) andséé/\é(ggér aﬁj %ﬁh&ﬁ‘é@re tfcg V%;agsggr e :’Qggl ue was
puri fi edsbyifdveagtorchr omat ogr aphy (di chl or onet hane / MeOH

Hz), 6.59 (dd, 1H, J = 9.9
2
8

MeO -~ OTBDPS
+
07O YT BusSn O H NMP/ CuTC
: I l\)J\N N~ H —
9 ' . H O .
37

OTBDPS  1paf
. ——

THF

TCAI/ DCM

Scheme 14

10



100:1 to 20:1) to afford pure 80. (59.5 ng, 75%yield) as a colourless oil.
10 1H NWMR (CDC13, 300 MHz) 8: 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), 2.43-1%738 (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). 13C NWR (CDC13, .125 M-Izg g 167.5, 161.5, 153.2, 147.9, 145.1, 137.8,
135. 4, 127. 8ynihesigof BOU QO, 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. 20 128
To a solution of 9 (43 , 0.123 nmmol) in DIPA (0.6 m) at 23 C, Pd(Ph3P)4
(2.8 ng, 0.0025 nmol) (1.0 ng, 0.005 mol ) were added. Then, 77 (43
ng, 0.123 mol) in 0.4 ml | PA was added_gnd the reaction was stirred at
23 C for 120 min. The crwle ®n XtU g@enghed w QRBBER) and extracted
with Et 0Ac.. The organic phase was !dri o@u 2S5M4) -and evapor at ed
under reduced pressure. The residue was purgfied- -y f|ash chronmat ography
(di chl oronet hane /MeOH 100:1 to 20:1) to af f oF'tf r‘e| 1 (38 nmg, 54%yield)
as a colourless oil. 10 1H NWR (CDC13, 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). 4,6 24-4.17
(m 1H), 53. &2 g soludign sza%nﬂséén{lﬁ{leﬁ%@‘fz%-ozlé% mpolsafd % (4RmE, 09 (m
1H), 2.09 (g, ' . :1.6 3k — . R (g 0°d= ),
101 (s, oy EXARPLE P iyt dCD) fR180) B0 8 el o
conpounds othiophengoarboxyiteateotCuTC)T (32 2s gt O dibSommiokewpssaddehnéhela (1.1

g, 1.47 mol nd 9 (0.62 g, o', | i.n 1- hyl - 2: pyrrol i di NVP)

(14.7 ) at‘”%%&&?n 8@%@#@%%&@%@%&9%@5{9&%% 32, ‘i%—f,‘f’éz]‘%%&ﬂ%(m) was

added. The meReal iR cvade shixtlicdwat fMtéfell ahrddgimanplaigdo2@eutiral alurhiem

tenperature. Then, the crude mxture was filtered t r,ogghﬁﬁﬁl ug of neutral
f

al umi na,1.QNa§‘F?é(}jleﬂi Wit BAQAEY ﬁ@?e%(ﬁ%éoaﬁﬂldt H8€c SABIHE teSe V&LEr e
washed wi t h b, 8. éh!#( Bek S, BN $3X§@rﬁaﬁﬁﬂ$ca§§rﬁé IPRMES Wad dicndndO
0 ic |

evaporated to give the crude p uct § purified by colum
chr onat ogr aphgp¢iatsdne EveAths: ctutle protdudtowbicte was ewaifsal by, eelunnyi el d:

82 a0 ot MU P RN i, T v Mol 70 Y2 A 2
J=9.9, yield: 79%) as an oil. :
15
1H NMR (CDCls, 300 MHz) &: 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




. 66
J=11.4 Hz), 5.60 (dd, 1H J=5.4,. 3.9 Hz), 5.55 (br t, 1H J= 7.8
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 25 Synthesis of conpound 83 131 To a solution of 82 (275 ng, 0.41
mol ) in anhydrous THF (6 nL) under N2 and at roomtenperature, TBAF 1Min
THF (0.82 nmL, 0.82 5 nmo|,)was added. The reaction was stirred at room:
tenperature for 18 hours anty”rhgn quenched with a saturated aqueous
solution of NHA4CL and extr edlw OAc. T onbi ned organi ¢ phases
were dried over anhydrous an§tn,; ' Hated. The residue
was purified by flash chronmat ography (He “Nto 1:2) to give 10
al cohol 83 (175 ng; yield: 76 %9 as a white s$olid. 1H NVR (CDC13, 300 MHz)
6: 9.00 (d, 1H, J= 10.2 Hz), 7.25 (dd, 1H, J= 12.%, 1llh 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),

> 892 75 (0 dipruthdIr7dErt R milo. 166 3nldh i i SHipTr S H, ) 4,
(s, 3H), 1.1shded, N3Hind=ntbréotiz}empefduts, THAE 1M nih@HE (0f2 anbp@udd 84 20

MO OO0 0z
: S 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 EtOAé. The combined organic phases were dried
over anhydrous Na>SOs, 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) é: 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).

Synthesis 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 pl, 0.053 mmol) was added.

The reaction was stirred at 0°C for 30 min and then neutral aluminium



O Nr HN CI To a solution of 83 (300 ng, 0.53 mml) in anhydrous DCM (7.5

m.) at OC, trichloroacetyl isocyanate (TCAI') (76 pi, 0.64 nmmol) was added.
The reaction was stirred at 0 C for 30 min and then neutral al uminium 132
oxi de was added. The mixture was stirred for 5-30 nin and then was soaked
into a pad of al uminium oxide. The product was washed out using a mxture
of DCM MeOH 50: 1. The filtrate was evaP%ated in vacuo to give the crude

product which was purified by colum 5 romat ogr aphy (Hexane/ EtOAc 2:1 to

(s SomEEan e 8% i aulb ok oS 5 8, 25 el
Hz), 6.91 l(_lg(‘}lajke]d;u%tl)_ 1ﬁa§’of1&16g-nﬁ'ﬁ)1m %X%f@ (’bﬁe %\od%'ét vJats hsheddont Hz) |

6.51 (d, 1H~ J= f (,101HJ—116
Hz), 5.63 (ddinglH, mlxu&e5pf D@Mﬁ\aeoa 60: J(bifht: ﬁmteras @remratesl 7 (d,

(add, 1r ¥adio gio wYE e’ spite’ prisgnet g b mffied By Saltlphn " g
6.7 Hz), 52. éﬁr({rﬁht%ﬁhpll'_lé H@Mﬁ‘}‘Et@Hc i?)lto?mp&ﬂn& 72 @ %iz) mg?. aeld( ddd

1H, J= 17.3 2.33 2H), 2.09 (ddd, 15 20 Synthesis of
conpound . 8 579%) was obtamed as a wh1te solid.

IH NMR (CDCls, 500 MHz) §: 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
o & T XN O ~F
= | H
9 30

20 ' ' Scheme 15

Synthesis of compound 73



Over a -78 C cool ed solution of conpound 84 (10 ng, 0.016 nmol) in

anhydr ous di chl oronet hane (0.3 nL) under argon atnosphere,

Di i sobutyl al um num hydride (DIBAL) 1Min toluene (0.02 nm., 0.02 nol) 133
was added and the m xture was stirred at -78 C. After 2 hours the reaction
was quenched with a saturated aqueous solution of NHACL and diluted with

di chl oronethane (2 nL). This m xture mqéostirred for 0.5 h at room
tenperature and then the organic |ayer "Was decanted. The 5 aqueous resi due
was extracted with adq&&sonal di chl oronet hane (2 x 4 nL) and the conbi ned
organic |l ayers were drl'é amhydr ous Na2SO4) and the sol vent was

evapor ated. The crude was ied col u hr omat ogr aphy (hexane/ Et OAc
2:1to 1:2) to give conpgdund 8% ( eld) as a colourless oil. 10
1H NWR (CDC13, 300 MHz) 8: 8.57 (d, 1R 7. 19 (t, 1H,.J= 11.3
Hz), 6.92 (t, 1H J=11.4 Hz), 6.82 (t, 1Hi J5 9.3 Hz), 6.38 (d, 1H J= 9.5
Hz), 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 . 1H . J= 9. 3.8 1 3.57 .. 3H), 21 JAH, J=
3.H)1 Hz) , 2.(%? g felyfign 03.%2@9% (5%@95@%? fal?iz?f)@l( m@’é@? @.1%%1) (8, 3H),
'1.81 (s, 3HNME.(O8 tdl) adldoc) TpperitliopHeRatBoxlile (EXPOPLE 4%, (291Schene

18 provides the synthesis of several conmpounds of this invention 89
Scheme 1& mmol) was added. The reaction was stirred at 0 °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



5 Synthesis of conpound 86 135 To a solution of al kenyl stannane 63
(780.4 ng, 0.904 mml) and 9 (377.4 ng, 1.085 mmmol) in NWP (9 nL) at 0 C
Copper 5 thiophenecarboxylate (258.5 ng, 1.36 mmol) was added. The reaction
was stirred at 0 C for 45 mn and 20 mn at roomtenperature. Then, the
crude m xture was filtered through a plug of neutral alum na, washed with
Et OAc/ Et her 50:50 and the conbined fil thates were washed with HCL 0.5N (3 X
10 mL). The organic solution was dried and 10 evaporated to give the crude
product which was purified;by colum chromatography (Hexane/EtOAc 5:1 to
1:1) to give triene 86 (45¢ OWADESd: 66% as an oil. 1H NVR (CDC13, 300
. 732(m 7H), F28%H, 1H J= 11.7 Hz),
6.85 (t, 1H, J= 11.7 sz*gN 6. dd,}.1H, J= 10W’15 Hz), 6.41 (d, 1H,
J= 9.3 Hz), 6.11 (d, 1H J=HN. .66 (d, gdtiHcd= 11.4 Hz), 5.60 (dd,
1H, J= 5.7, 5.1 Hz) %ﬁ,“(m 1), 5.32-5.27 (m 1H), 5.25 (d, 1H, J=
9.9 Hz), 483475(m H 4.32 (d, 1H, 3Hz) 4.22-4.15 (m 1H),
3.83-3.78 (m 1H), 362(s 3H), 2.86-2.7 9(09 240235(m 2H) ,

MHz) 6: 7.66-7.64 (m 4H),

2.20-2.04 (m 4H), 1.81 (s, 3H), 1.40R(d, 3H , 1.13 (d, 3H,
J= 6.9 Hz), 1.03 (s, 9H) (s, 130% (CDCl ? Mz) 8: 168. 3,
166.3, 161.8, 145.4, 14042, W373, [ | .
//LN
| ~~ H ) v Pd(PhsP).
74 R=TBDPS, Y=Cl Cul
75 R=TBDPS, Y=H
mrme D
77 RCOCONHy, Y=H = 203
OR
N
Y

78 R=TBDPS, Y=Cl
79 R=TBDPS,Y=H
80 R=OH, Y=H

81 R=OCONH,,Y=H

Scheme 16

5 Synthesis of compound 74

OTBDPS



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 Synthesis of conpound 87 136

122

To a solution of 40 (2.7 g, 5.12 mmol) and propiolic acid (0.41 mL, 6.66
mmol) in anhydrous DCM (51 mL) at 0 °C, N-(3-dimethylaminopropyl)-
N’-ethylcarbodiimide hydrochloride EDC (1.23 g, 6.4 mmol) was added.
The reaction was stirred at 0°C for 30 min and 2 hours at room
5 temperature. Then, the crude mixture was quenched with water and
extracted with dichloromethane. The combined filtrates were washed
with H2O. After drying and evaporating the. solvent under reduced
pressure the crude was purified by column chrorﬁatograph_y
(EtOAc/hexanes mixture) to afford pure compound 74 (2.25 g, 85 %
10 yield) as a white solid. '
IH NMR (CDCls, 300 MHz) 6: 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

/(?L H\)/,\I\/
N
7R

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 NazSO4), filtered and concentrated. The residue
Waé purified by flash chromatography (EtOAc/hexane 1:10 to 3:1) to
afford 75 (260 mg, 85% yield) as a colourless foam solid. |



To a solution of 86 (586 ng, 0.76 nmol) in anhydrous THF (7.5 nlL) under N2
and at roomtenperature, TBAF 1IMin THF (1.53 nL, 2 mmol) 5 was added. The
reaction was stirred at roomtenperature for 18 hours and then quenched

wi th a saturated aqueous solution of NHACL and extracted with Et0Ac. The
conbi ned organi c phases were dried over anhydr ous Na2SOH4, filtered and
concentrated. The residue was purified; ? fl ash chromat ography

(Hexane/ EtOAc 3:1 to 1:2) to give al coho 87 10 (320 ng, yield: 80% as a
white solid. 1H NWVR (CDC13, 300 MHz) 6: 8.95 (d, 1H, J= 10.2 Hz), 7.25 (t,
1H, J= 12.0 Hz), 6.85 (t, 1H, J= 11.7 Hz), 6.73 (t, 1H, J= 9.6 Hz), 6.57
(d,” 1H, J= 8HNMR C]§C132 :{01!) 1\/11!‘55%637 N 746|7'|Z(}n 451{)677 M 736 (ml=611)1 708Z) ,
5.61 (dd, 1H; J-5 5.58 rg_éll@ %_é ,526
(d, 15 1H, & HeJ )0 ?4H8)5 §7-aAl (7 Fh 363- &5:491 (JcH), 535:2§ (8L, Hz

4.24- 4.16 ( 62 9 H)
2.86- 2.79 Iﬁ) %32 . ‘?1%‘3“2.1?7" %’%6 %%Hszgg%ﬁlﬁﬁﬁmggﬁ(gé (E“ %Hf%sé

1.61 (d, 53H,(s JHIR 2626@.05](@44}611,1.6H,(d,]3H6ﬁ—l—?lzé) HZ), 0D &, 9%h) O. QD(s 137 To
a solution 87 (56 nmg, 0.105 mml) in anhydrous DCM (1 niL) at OC,

trichl oroac | isocyanate (15 pL, 0.126 nmol) was added. The reaction was
stirred at O Cfor 30 mn and then neutral alum nium oxi de was added. The
m xture was stirred for 5-30 mn_and then was 5 soaked into a pad of

al uni ni um oxvashesipof ntermediaigs’@ashed out using a nixture of DCM MeOH
50:1. The filtrate was evaporated in vacuo to give the crude product which
was purified by colum chromat ography (Hexane/EtOAc 3:1 to 1:2) to give a
conpound 88 (57.6 ng, yield: 96% as a whiteQam 10 1H NMR (CDC13, 300

MHz) 6: 8.69 (d, 1H J = 10.4 Hz) 1 (dd4H J = 11.6, 11.6 Hz), 6.90
(dd, 1H, J= 11.6, 11.6 Hz), 6.82 [ddf, 1H, 0.4, 9.1, 0.9 Hz), 6.53 (d,
1H, J= 9.6 Hz), 6.15 (d, 1H, J= 72N%f d, 1H, J= 11.6 Hz), 5.63
(dd, 1Hjgl= 6.6, 2.7 Hz), 5 66 (m HHG 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 (ddgq, 1H J= 9.9, 7.0, 6.7 Hz).
246 (m 1 ( 3 d1hH J=
14.1, 8.0, H)googHézMu ih g éﬁs é43'9?’ ‘H‘gee*,’k%%dfﬁnﬁﬁ? iﬁnalﬁig.[br?af %Hﬁz mp i (d,
3H, J= 6. 7H21)ndel IM qre] a@l—@ °C20TBWﬁ‘t AdEiin BHFcEvpsumd,, 89.585 mmol) was

added. The reaction was stirred at room temperature for 3 hours and

15 then quenched with a saturated équeous solution of NH4Cl and
extracted with EtOAc. The combined drganic phases were dried over
anhydrous Na»SOs, 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) &: 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, 13.3.

Synthesis of intermediate 77




138 Diisobutyl al um num hydride (DIBAL) 1Min toluene (0.03 nL, 0.034 nol)
was added and the m xture was stirred at -78 C. After 2 hours the reaction
was quenched with a saturated aqueous solution of NHACL and diluted with

di chl oronethane (2 nL). This mxture was stirred for 0.5 h 5 at room
tenperature and then the organic | ayer was decanted. The aqueous residue
was extracted with additional dichl oroqg%hane (2 x 4 nm.) and the conbi ned
organi c |l ayers were dried (anhydrous NaZSO4) and the sol vent was evapor at ed
to give conpound 89 (12 ng, 80 ./0 yield) witd%ﬁ_%further purification. 10

11-1 NMR (CDC13, 500 MHz) 6: 8.67 (d| 1H J .7 Hz), 7.17 (m 1H), 6.92
.8, Hzy7$.44 (d, 1H, J= 9.5 Hz), 6.18
1 ), {59 (m 1H), 5.40 (m 1H),

(t, 1H, J= 11.4 Hz), 6.81 (t, 1H0J=

(d, 1H, J= 11.5 Hz), 5.65 (d, 1HJJ=

5.35 (d, 1H, J= 10.0 Hz), 5.2¢&%s, ,'f‘,lH) 4.83 (q, 1H, J= 8.3 Hz), 4.80 (m
1H), 4.46 (m 1H), 4.40 (d, 1H J= 9.6Hz), 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 . EXAWPLE 19
20 Schene 19 provides the synthesis of several conpounds of this invention

139 OR N 0302 KRR 3r 7628 0mF 8530 1551 inMfhydrous®D®M (1.6 mL)

5 at room temperature, trichloroacetyl 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 (hexahe/ 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 (g, 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

Synthesis of compound 78




(7E)-45 (72)-27 Pd(PPh3)4 Cul, iPr2NH MO 0 OR (7E, 11 E)-91a,
R=TBDPS, Y=H (7E, 11E)-91b, R=TBS, Y=Cl (7Z, 11E)-91c, R=TBDPS, Y=H
(7Z,11E)-91d, R=TBS, Y=C Scheme 19 Synthesis of internediate 90a

. 10

15

20

125

OTBDPS

OMe

To a solution of iodo compound 9 (300 mg, 0.86 mmol) in
diisopropylamine (4.3 mL) under Nz at room temperature, Pd(PhsP)4 (20
mg, 0.017 mmol) and Cul (6.4 mg, 0.034 mmol) were added. Then,
compound 74 (500 mg, 0.86 mmol) was added portionwise and thé
reaction mixture was stirred at room temperature for 2 hours. The
crude was qﬁenched with H2O and extracted with EtOAc. The organic
phase was dried (anhydrous Na>SO4) and evaporated under reduced
pressure. Purification by column chromatography (Hexane/EtOAc 3:1
to 1:1) afford pure compound 78 (580 mg, yield:85%) as a yellow solid.
1H NMR (CDCls, 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 |
(q, 1H, J= 7.7 Hz), 4.28 (d, 1H, J= 9.3 Hz), 4.20 (m, 1H), 3.82 (m, 1H),
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).

Synthesis of compound 79

OTBDPS

X



OTrBDPS 140 A solution of (E)-pent-2-en-4-ynoic acid (52 ng, 0.54 mmol),
amne 62 (232 ng, 0.47 mmol ) in anhydrous DCM (5 nL) was cooled to OC under
argon and N-( 3-Di et hyl am nopropyl)-N -et hyl carbodii m de hydrochl ori de, EDC
(100 ng, 0.52 mmol) was added. The reaction 5 mxture was stirred at OC for
10 mn and then at 23C for 90 mn, was quenched with a saturated aqueous
solution of NHA4CL and extracted with difl§EI oronmet hane. The conbi ned organic
| ayers were dried (anhydrous Na2SO4), filTtered and concentrated to afford
90a (223 ny, 83 Ayield) as a colourless foamsolid, which was used wi t hout
further 10 purification. 1H NVR (CDC13, 300 MHz) 8: 7.69-7.67 (m 4H),

7.44-7.36 (M BHolutiohlof 9. (13 rri!%zészﬁs %holﬁir?&bl%ﬁw(smnlgia)ta@-@ (d, 1H
J= 8.1 Hz), 6.41P3d, 1H J = 15.6 Fz), 5.54-5.45 (m 1H), 5.36-5.27 (m 1H),
4.89-4.81 (RAEmPIH)(7 mBo0AP6 mrmol)=agd3 Gyd) (2.3, 882,300 3 mmpl) weze25 (bs,

or) " N (Espoiny Tuehers g o 35 Bl eqaca el By febriolides'

164. 1, 135. Stirda¥23F84fck, 3 ha9rd, TAE2ride Miktbre %2%. fuericteddwith8,G,
. 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, 214, gxiragtey waphBiQAe The| prgariedtiase Y dried (anhydrous

NazS0O4) and evaporated under reduced pressure. The residue was
purified by flash chromatography (EtOAc/hexane 1:3 to 1:1) to afford
pure 79 (180 mg, 70 % yield) as a colourless foam solid.

10 'H NMR (CDCls, 300 MHz) 6: 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 (é, 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).

Synthesis of compound 80

25



OfBS /I\ G N 25 To a solution of amne 20a (96.04 ng, 0.24 mmol) and
(E)-pent-2-en-4- ynoic acid (27.4 ng, 0.28 nmmmol) in dry dichl oronet hane
/DVF (10:1, 3.3 L), under argon atnosphere and at 0 C, DI PEA (0.049 ni,
0.28 141 mmol), HOAt (38.11 ng, 0.28 mmmol), and HATU (106.4 ng, 0.28mmovl)
were added to the solution and after 30 nin, the cold bath was renoved. The
reaction mxture was stirred at roon1tggperature for 2h, quenched with a '
sat urat ed agueous sol ution of NH4Cl poured into water and extracted with

di chl or onet hane. or h e (o}

N;2804 fllt}gredSOl q?oﬁgggtggte ﬁépﬁgé} §$u§¥q%dgq? Qr%?q?¥ -

chr onat ogr apaPHIPeX e/ Eng/moBQ ﬂmh@l) Je(hdl)cuIO(]gMerngmool@o@th(&)lekreg 71%
yield) as a white foam I(]-l : = 10.2
Hz), 6.74- eaééeilnih%) 7664!&85 (reg OIS r&lmolhsﬁ @ ”Hzl}l ofsp?sﬂ ya&@%@ﬁd &lilsl

4.89-4. 81 ( %I-E %—Eﬂatuﬁln 4 d gtlFJCH’ a}J_DQB 8#'21&0 thi Fgl?‘l%génfdg ure3wag (d

1H, J = 18- 2. 1.02 (s, 9H), 0.87 (s,
9H), O. 06 ( gneBehed Ovidd ) Bid) exmﬁcl@t\mNRHtOB(Clﬁ‘ he7brgditiy hasto8as,

164. 4, 134.7 31. 133. 5 .121. 71.6 61 0,
36.5, 35.4, dglfgi ,an%é’fié?uﬁg{a@,éaghaﬁd ?Lvélp:?’ratl nder rigu%efof) FES e 0f P onpound
9la 20 residue was purified by flash chromatography (dichloromethane /MeOH

100:1 to 20:1) to afford pure 80 (59.5 mg, 75% yield) as a colourless oil.

10 'H NMR (CDCls, 300 MHz) &: 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).
13C 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

OCONH,

25 A



OrBDPS . To a solution of 45 (56.2 ng, 0.182 mml) in DIPA (1.6 m) at 23C,
Pd(Ph3P)4 (15.7 ng, 0.014 mmol) and Cul (5.2 ng, 0.028 mml) were 25 added.
Then, 90a (114.6 ng, 0.200 mmol) in 0.4 m of DI PA was added and the
reaction was stirred at 23 C for 90 mn. The crude m xture was quenched
with H20 and extracted with Et0Ac. The organi c phase was dried (anhydrous
Na2SO4) and evapor at ed. under reduced pi? sure. The 142 resi due was
purified by flash chronat ography (EtOA exanes 1:4 to .6: 1) to afford pure

9la (96 ng, 70% vield | our| | 1 MHz), 8:
7. 28(7 6gg(FFP a 018*710%1!683 %&‘E?nﬁ%légl%eﬁ%ofi’liﬂ%l 18, B%E!g 6{16 )8 Hz%3 8’63 '81 (dd
1H, J= 15. klg;P'rJF)(Q g6 (6@@251{?& élfal{h%uﬁ&l?’o'%g ()60(3@ rﬁﬁaolﬂ'vlreré 9 |

Hz), 6.25 d J= 15, 6.15 6.32 (dd
(d, 1H, J— aadgdHihen5782(4@dm,g, 0123 rm@l)an 8. 4om1+zo)f DE?Pswas art&le(dn@ndH)

530527( 4. 84-4, 1H.... J=

(b s Bee 3ebengh Wag'sbitndhe B8 oG doB o0 i mitCoRl Migurt A5, %5
(m 2H) 52 Zlaeﬁcﬁéd (vﬁilth‘lli‘BO andt 8xfractetHwitls FIOAdZDhe drgehi€ hhadd, was 6. 9
Hz), 1.04 ( I—% I§—9 13C NVR (CDC13, 125 MHz) 8:167.7, 164. 3,
161.3, 145, éﬂeﬂ ninydx@,lss Haoi) fndlg@p@ramuede&zgdwe pressurgo¥heg,

126. 4, 125. 8esidgé was %&%m‘éd ﬂ%ﬂ&%ﬂ c?rroﬁ%o%rapﬁﬁﬁfzcﬁchl%lr’or%et%g / MR, 72.3,
60.7, 55.4, 41.5, 35.2, 8,” 32.4, 29 7.0 26.5, 25.9, 19.3, 15.5,
12.9. 100:1 to 20:1) to afford pure 81 (38 mg, 54% yield) as a colourless oil.

74

10 'H NMR (CDCls, 300 MHz) 6: 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,
SH), 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



Synt hesi s of conpound 91b OTBS 20 To a solution of 45 (30.2 ng, 0.098
mmol) in DDPA (0.5 m) at 23C, Pd(Ph3P)4 (8 ng, 0.007 nmol) and Cul (3 ng,
0.014 nmol) were added. Then, 90b (47.6 ng, 0.098 mml) in 0.5 m of DIPA
was -added and the.reaction was stirred at 23 C for 90 min. The crude

m xture was 25 quenched with H20 and extracted with EtO0OAc. The organic

- phase was dried (anhydrous Na2504) and, aporat ed under reduced pressure.
The residue was purified by flash Chrona ography (EtOAc/ hexanes 1:4 to 1:1)
~to afford ptﬂmmb (41.2 ng, 64 A yield) as a. colourless oil. 143 1H NWR
(CDC13, 300 “6r 7 70 (d, 1H J— 10. 2 , 6.82 Q@@$ 1H, J= 15.3, 2.4
Hz), 6.72 (t, : d, > 9.0 6. 25 .I\ﬁ’P/ J=15.3
Hz). 6.15 (ddQ 119 J¥ 1§, 9,1 8.1 HPYsSN5. BH 5.9 (dd
“1H, J= 6.3, 3.0 Hz), 525'55(m1 ( , 5 10 4.38 (d,
1H, J= 9.6 Hz), 4.30-4.23 (m 1H), 3.79- 3H75 rn 1H), 65 (s, 3H),
2.69-2.61 (m 1H), 29844-2.32 (m 2H), 2. 20 2 14 (m 4H), 2.02 (s, 3H), 1.18
(d, 3H J=6.6 Hz), 1.02 (s, 9H), 0.87 (s 0.07 (s, 3H), 0.05 (s, 3H.
' 13C NMR (CDC13, Mg6 6: 168.1, 164.6, 161 5, 145.7, 145.4, 132.1, 131.2,
123.9, 122.4, 111.5, 108.9, 108.2, 95,4, 86.9, 81.0, 71.7, 61.0, 55.7,
41.77, 36.5, 35, 4, 033 72, 26omes 21.3, 18.3, 15.7, - 4.3,
-4.4. Synthesis of corrpoun & 0 @ solution of TBAF (BE ny, 0.188
mmol) in DIPA (1.6 nL) at 23C, Pd(PM3P) 6.3 ng, O0—6+4—+wwetH> and Cul (5.3
ng, 0.028 mmol) were added. Then, 90a HN. .207 mmol) in 0.4 m of
Dl PA was added and the reaction was stirred at C for 90 mn. The crude

m xture was 20 quenched with H20 8nd extracted th Et0Ac. The organic
phase was dri ede@ drous Na2SO4) and evaporated under reduced pressure.
The residue was purifled by flash c%at ogr aphy (EtOAc/ hexanes 1:4 to 6:1)

to afford pure 9% Aye as aHolourless oil.
TCAI/ DCM

=

OCONH,
DIBAL

—

Scheme 17

S5 Synthesis of compound 82



144 10.5, 9.3 Hz), 6.39 (d, 1H, J=9.0 Hz) 0 (d, 1H, J= 15.3 Hz), 5.88
(t, 1H, J = 10.5 Hz), 5.71 (dd, 1H J =1 2.1 Hz), 5.69-5.61 (m 1H),
5.53-5.47 (m 1H), 5.35-5.30 (m 1H), 4.88-4.80 (m 1H), 4.31 (d, 1H, J =
9.6 Hz), 4.28-4.19 (m 1H), 3.87-3.82 (m 1H), 3.65 (s, 3H), 3.14-3.06 5
(m 1.H, 2.58-2.47 (m 1H), 2.41-2.32 (m 1H), 2.23-2.04 (m 4H), 1.43 (d,
3H, J=6.6 Hz), 1.18 (d, 3H, J= 6.9 Hz)3pl.05 (s, 9H), 0.98 (s, 9H). 13C
NMR (CDC13, 300 MHz) 6: 167.9, 164.5, 161.7, 145.5, 145.4, 136.1, 134.3,
132. 4, 130.0, 129.9, 127+ 27.8, 126.7, 126.1, 122.2, 121.6, 110.7,

109. 4, 108.4, 93.2, 91. 72.6, 61.0;, 55.6, 39.6, 35.4, 34.0, 10
32.7, 29.8, 27 2, 26 8, 33 9 .8, .1 c Syn l'llggis of conpound 91d
OrBS ONM N? H 0Cl 15 To so(Puti; 5 mmol) in D PEA (4
m) at -20 'DC, Pd(Ph3P)2Cl12 (6 ng, O. I
wer e added. Then, 90b (45 ng, 0.094 nmol) wWhsppddgd apd the reaction was
stirred at 23 C for 90 min. The crude m xture was quenghed with H20 and
extracted with Et 0OAc. The organi c phase was dried (anhylrous 20 Na2SO4) and
evapor at ed under reduced pressure. Purification by colum chronat ography
(Et OAc/ hexanes 1:10 to 2:1) to afforded 91d (44.5 ng, 79%yield) as a

col ourless gola sa;tdltMVRomD@Jz%zlst&QﬁlaMdzzw(l?l §51(417 nshlriol)Jananobz) 6.81
(dd, 1H, J 15.6, 2.4 Hz), J= 2 1HJ-93Hz)
6.34 (d, 251147 mmelin 17n}¢£§lyl 2: Wr@lﬂdmpne @IMH)O 1¢. ?w;lL) st {?oC( §opren, J=

10.8, 2. 1 J 1H, J=
9.3 Hz), 5 Hﬁ%’oi’%fg‘%ﬁéi%’z?’(m 1@@%@% %g’ 2.2 IIBH%O 64 (salhdge% %31616-3.-06
(m 1H, 2. 56aC2tlctﬁW(a|$1 stirpd a2 UG or3E5 fmn a]rhﬂ 202mP6 ap ra@m( tempdfptur.04 (s,
~3H), 1.17 ( J= 6.6 1.03 , . 0.87 .9 0.07 (s, 3H :

0.05 (s, 3H) HS%? ﬁ&lii% W&l&w&& r{ﬁ?egﬁal_t%rough a pgl%g ofl_géutrapalu(mina,
washed with EtOAc/Ether 50:50 and the combined filtrates were
washed with-HC] 0.5N (3x15 mlL). The organic solution was dried and

(5mg, 0.025 mmol)

.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) &: 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




To a solution of 91a (78.2 ng, 0.104 mmol) in. anhydrous THF (2 nL) 10 under
N2 and at 0 C, TBAF 1IMin THF (0.2 nL, 0.208 nmol) was added. The reaction
was stirred at roomtenperature for 3 hours and then quenched with a
saturated aqueous solution of NH4CL and extracted with Et0Ac. The conbi ned
organi ¢ phases were dried over anhydrous Na2SO4, filtered and concentrat ed.
The residue was purified 15 by flash chrqnmat ography (hexane/EtOAc 4:1 to
1:2) to give alcohol 92a (17.9 ny, 34 ? yield) as a pale yellow oil. 1H
NVR (CDC13, 500 MHz) 8:,8, 89 (d, 1H J= 10.0 Hz), 6.80 (dd, 1H J = 15.0,
2.0 Hz), 6.75 (dd, 1H, J= : 9.0 Hz), 6.50 (d, 1H, J= 9.5 Hz), 6.28 (d,
1H, J= 15.5 Hz), 6.14 (d 8.0 : 574(dd 1H, J 20 = 16.0,
2.5 Hz), 5.68-65 (m 1H),”5. : J9 6.5, 25F'Iz), 5.42- 5.39 (m '
1H), 4.92-4.90 (m 1H), 4.37 (d, 1H JX9.
3.79-3.73 (m 1H), 3.65 (s, 3H), 267262+@rq_|N1 2\47237(m 2H) ,
2.34-2.15 (m 4H), 1.64 (d, 3H, J=7.0 Hz), 1.1 J=6.5 Hz), 1.01
(s, 9H). 25 Synthesis of conmpound 92b OH "To a sol Ldlll on of 91b (41.2
ng, 0.061 mol ) in anhydrous THF (1 i) under N2 and at 0 C, TBAF 1Min THF
(0.12 m, 0.122 nmol) was 5 added. The reaction was stirred at room

t enper at ur e Tho ddlubimr &7 @ (2smauenahehibl) NindafAYHFAIS T HASYBOHL)

sol ution of NH4Cl and extract ed with Et0Ac. The conbi ned organic phases
were dried dweer Nhypadoat rRersGIMperatueeedBid 1dbrineAFat0e82 mbe 088 due

Bl conol  Sop A0 145 AT TRE LA AT SHRRRL B dotlchnbératufd i1 Bt

500 MHz) 6: h&u85 ot} t]id:h qhiench@d 2with) a sﬁiﬁfbt@d?aﬁqddﬁus%blutﬁrﬁdtf NH.CIH, J=

9.3 Hz), 6.27 (d,. 1H 15 (dd, J= 15 Hz .75 (d,
1H, J ): (?Xtré‘c Bmé'b E?Féxékﬁge4°%égﬁl%ﬁ O(ﬁmfl-ﬁ’haﬂe%f"e(r& 211'11 J= 5(9 3
Hz), 4. 29 403& (a{ﬂhyliﬂbus?’NZ?S@z;?ﬁlt'(_aDF&d Jehl)d &ﬁlc%nﬁ%téé ED%H) res?d&@ (VQ§H) 1H),

2.69-2.61 (m 1H),
1.18 (d, 3Hpurifieg dyHApsh 1cl'gpm@togga-phy (Hexane/EtOAc 3:1 to 1: 2) to give

10 alcohol 83 (175 mg; yield: 76 %) as a white solid.
- 1H NMR (CDCls, 300 MHz) 3: 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).

Svynthesis of compound 84

20
OCONH,
o)
HN 2
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 O °C for 30 min and then neutral aluminium



Synt hesi s of conpound 92c 147 added. The reaction was stirred at room
tenperature for 4 hours and then quenched with a saturated agueous sol ution
of NHACL and extracted with Et OAc. The conbi ned organi ¢ phases were dried
“over anhydrous Na2SO4,  filtered and concentrated. The residue was purified
5 by fl'ash chromat ography (hexane/EtOAc 4:1 to 1:2) to give al cohol. 92c-
(18.1 nmg, 37%yield) as a pale yellow 23% 1H NWVR (CDC13, 300 IVHz) 6: 8.94
(d,1H,J-96Hz)683(dd 1HJ-1 21Hz)675(t 1HJ-96H2)

6.57 (d, 1H 2 1H, J 88
oy, 5. 74 sonbe oS ifdeds "p3E abguaiwal s s ot Bl dng Aen gt %5
(m 1H), 4. 38akt§ﬂ iftd aJpad9of3al'er)11n1ﬁr1287)éda3Thm prlid)uct 3wdd -wasted ButlH) ,

3.65 (s, 3H),.3.14-3.06 ( HM]/ZSQ- H%r 1.63 (d, 3H J = 6.9
Hz), 1.19 (Ysingqa mixtgrego MeOH $0:b hesﬁhf%r@swgswvmﬁﬂqdngzd 15

To a soluti d 0 i u der N2
and at roomgtae%ergo;t (,é tt?%A&&i(%ﬁ Wt %@gﬂyq}’a@ ﬁj%ﬂg Orrtr)rgl )géﬂ)vL\l/angHadded
The react onhma&tgraphﬁ (&Iexane/rEt@Pcpé} étttxvr £:2) do gige compwamt 8dhEh2guenched

wth a saturategda%g;g S btlon of NH4Cl and extracted with Et0Ac. The
conbi ned or §ahlS g \ﬁeW 1§59 over anhydrous Na2SO4, filtered and

concentr at edH NMGR ce!scc&ueo&am—myr& BLESI (dDy1H] aﬁﬂlommmgoa(aﬁym J=
(hexane/ Et OAc 4 lto 21 ive 25 al cohol 92d (20 gg %Yl el d) as a

col ourl ess &ilt6, 11@8112),- ctddéasf 3bb sz1)68HZ)869 ((ér% =079 Hz),
g'ngijj 6.39'?’37]1{?4‘?)6’5&@19@@&1), 5.%158“% 617 (@31 ngzl)l ?%§6§1 ( dH 1JH_
J= 10. 8102 4Bz = bl .64Hz), 5068 r(d2HH, Jl.=8@,5¢q?, 6jI-|H;) 567 (8 H)H, 4 46.8d, 1H,
J= 9.3 W),y 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) 3: 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. o

| Synthesis 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)



5 4.28-4.20 (m 1H), 3.72 (m 1H), 3.64 (s, 3H), 3.13-3.06 (m 2H), 2.58-
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 | | |

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 tﬁe 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 NaSOa)
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 |
1H 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 (sl, 9H).

EXAMPLE 18

20
Scheme 18 provides the synthesis of several compounds of this

invention



Scheme 20 provides the synthesis of the follow ng conpound of the

i nvention. Schene 20 20 Synthesis of conmpound 93 149 To a sol ution of
92d (6.5 ng, 0.012 mml) in anhydrous DCM (0.2 nlL) at 23 C, trichloroacetyl
‘isocyanate (TCAl) (1.7 ill, 0.014 nmml) was 5 added. The reaction was .
stirred at roomtenperature for 30 mn and then neutral alum nium oxi de was
added (120 ng). The nmixture was stirre or 30 mn and then was soaked into
a pad of al um nium oxi de. The product was washed out using a m xture of

di chl or onret R ge /MeOH 50:1. The filtrate was evaporated under reduced
pressure to 1 the cr ude product whi ch was puri 8PPy col umm

chr omat ogr aphé hane /I\/PBOI—Sl 10 40: 1 ffordi ng conpound 93
(3 ng, 42%yi €l d) aséa |te sal i d. H I\/RH(

13| 300 MMPY C8ICs8. 83
(d, 1H, J = 10.5 Hz); 6.89-6.81 (m 1 1 99 FzZ)” 6. 32
(d, 1H, J= 15.3 Hz), 5.87 (t, 1H J= 20 138 N (CDC13 125 M¥) 8 167,09,
-164.3, 161.4, 157.6,9145.1, 145.0

OTBDPS
TBAF/THF

= X >

TCAIl/ DCM

———

DIBAL

—_—

DCM /-78°C

as

Scheme 18

5 Synthesis of compound 86




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) [mz]= 590.2 [ MtH . EXAMPLE 21 150 Schene 21 provides the synthesis

of several conpounds of the invention. OIBDPS  /=\ HO2C
135 |
OTBDPS
INZEEN

To a solution of alkenylstannane 63 (780.4 mg, 0.904 mmol) and 9
(377.4 mg, 1.085 mmol) in NMP (9 mL) at O °C, Copper
S5 thiophenecarboxylate (258.5 mg, 1.36 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 cofnbined 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) 3: 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 6.9Hz), 1.13 (d, 3H, J=6.9 Hz), 1.03 (s, 9H), 0.97 (s, 9H).
13C NMR (CDCls, 75 MHz) &: 168.3, 166.3, 161.8, 145.4, 140.2, 137.3,
136.1, 134.8, 134.4, 134.3, 129.9, 127.8, 126.4, 126.1, 124.4, 121.7,
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 compound 87




N EDC. HCI 62 Pd(PPh3)4 Cul, IPr2NH 95 N OH 96 Schene 21 Synt hesis of
intermedi ate 94 A solution of (Z)-lodoacrylic acid (365 ng, 1.84 mol)
(prepared as described in Takeuchi, R Tanabe, K., Tanaka, S. J. Og. Chem
2000, 151 '

136

| OH
” P ™
0

To a solution of 86 (586 mg, 0.76 mmol) in anhydrous THF (7.5 mL)
under N2 and at room temperature, TBAF 1M in THF (1.53 mL, 2 mmol)
5 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 NasSOs, 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.
H NMR (CDCls, 300 MHz) é: 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 (CDCl3, 75 MHz) é: 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.

Svn.thesis of compound 88

25



65, 1558-1561), amine 62 (700 ng, 1.42 mmol) in anhydrous DCM (12 nlL) was
cooled to OC under argon and N-(3-Di nethyl am nopropyl)-N - -

et hyl car bodi i m de hydrochl oride, EDC (340.8 ng, 1.78 mmol) was added. The
reaction m xture was stirred at OC for 10 mn and then at 5 23C for 3
hours, was quenched with a saturated aqueous solution of NaCl and extracted
wi t h di chl or onet hane. The conbi ned orgzgigc | ayers were dried (anhydrous
Na2SO4), filtered and concentrated. Th esi due was purified by flash
chromat ogr a hy (E OAc/h xan 1:10 1;1) tg afford 94 (675 71Ay|eld)
as a col ourl QS%SP 3 Mgy 5(@5@?@ inzgRhyxglpousgD C',Mgg mlgat(m

) 70947 e gy 150,10 il e e 138,5,5)

(m 1H), 4.8@«tid1 Way stikjed 4t IB "Cdior13) min gl Iﬂh)m 1361883113 aBﬁ)mémuan)

2.23-2.06 (m.4 1.4 d, 3H J= 6.

13C NMR (CDgsﬂsde 25 %@3&%%@%{1%8@%&1%@ fé’r g%i)( Timl%dcf%lei‘z‘éf
129.6, 187. 6aRéd -ifto 2ad, ofl ahuhinild . kidd09hd puikt ks 3ya@iedt 035 1,
33.8, 32.5, 27.0, 26.7, ES) [z 695.2 [ M+Na] +. 20

Synlt hesi s oiusbféﬁn?o%t% 06@@1%%@&@ als<’§ t filiretst Woa ¢wReratedying. 45
Dl 3 I
mol ) in D BAG3- % Miveathé %ﬁé@ﬁﬁ%&%% cR s %&@ﬂed*“&}r) cREn &Y

(12.9 ng, 0.068 mmol) were ad 100 ng, 0.45 was added
and t he reachramategagphiyr fféckaaie/EBONooB:nStomlrfz) Thegive Llecompoumeé 88s
guenched WI 20 a x%é]@ft ed t QAc. The organi ¢ phase was dried
(anhydrous }3'6&‘? 8§£p‘8 aLH]r‘ider reduced pressure. The residue

was pur i edthMfR gcsmcrehrawmmgan 3pBYyoq /1,071 exaoss Hzf 7. 91 dd) 1t p&ford
pure 95 (3001% Yoyi el d) as a col ourl ess foam solid, I\/R CDC13, 300
¢

MHz) 6: 2 118 Ha):699@(q1§)1H7J6‘81? %51 -/ Ha)p: 827(@31,71129J(=n11074b1) 6. 62
dd 1H, J 14 -

(10 5, 9.3 H?)llo%@olg%(’gsg%d ?H—Jlé@36Hz)’ 6, rsg)d? %3@1#%@%%%7%56 M) |
5.52-5. 43 ( 1}H)J=513$ 51225568 (dld—])lH{lJBS-ﬁdWZ THz)1B)60 444 H)d 5.461, J=

m‘°’ 0y 2B, g8 Gy 05503 B Rez i, e 8 Syl 43 g %)
J= Fﬂs) 1H,18= (916 B2}, 4J2:5 6d &d HEM, JL 04.857.00H).0 192)98.46 (s, BW), 2.85

(ddg, 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, OH).

13C NMR (CDCls, 75 MHz) §: 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.

Synthesis of compound 89

05

Over a -78 °C cooled solution of compound 88 (15 mg, 0.0262 mmol) in

anhydrous dichloromethane (0.5 mL) under argon atmosphere,



13C NWR (CDC13, 125 MHz) 8: 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. SyntheS|s of conmpound 96 20 N OH To a
solution of 95 (250 ngy, 0.326 mmwl) in THF (3.3 nL) under N2 and at OC,
TBAF 1Min THF (0.65 nm., 0.65 mmol) mai gdded. The reaction 25 was stirred
~at roomtenperature for 3 hours and th R guenched with a saturated aqueous
solution of NHACL and extracted with Et OAc. The conbi ned organic Shases

were dried BNispbaffobiimiumahydaider (PHRAJ 1 ¥hdn ckleeng (QiQH MEnd-Pé4i due

f t t
2 cohol 96 [1b™ s RGyREATIREIAARIC Wi i P ARET B gt IBs' )
6: 8.76 (d, rdddtiolrwasSqudniched @ﬂh(ai satktatdd aspu@olsHolutién ©f NH:I4C11:H;1dJ— 9 3
Hz), 6.17 o dH J= 12, 6. 15-6. J= .0 Hz),
5. )74 5. 60 Eﬂilu%fﬁ)‘ with éidg%o Wanﬁ(%“'gj &gl%ﬂllj%‘sur%wﬂﬁgg”? far, O- ?&ﬁ :
4.94-4.835 (@ rbbin t@ réﬂirel'é!ndJ Fhe% &h’é‘z})rgeﬂngﬁa eﬂ-Kvi@del:E‘htecﬁ‘ The(M
1H), 3.65 (s, 3H), 2-2.80 (m 1H), 2.55- 6H), 1. S, 3H)
1.62 (d, 3Haqyeoas e'eﬂzi).le Waypz’(tgactgﬂ witk egicgtmnal d1chloromethane 2x4

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 (CDCls, 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, SH), 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



10 Hz), 1.01 (s, 9H). EXAMPLE 22 Schene 22 provides the synthesis of
several conpounds of the 15‘invention. 0 Ow 100 O Owve Schenme 22 5

Synt hesis of internediate 97 OIBDPS % "-- 0C

139
OR \\
\ |
COZH (7E) 45 :
EDCHC HCI o)
62 R=TBDPS, Y=H Pd(F’F’hs)4
20a R=TBS, Y=Cl 90a R=TBDPS, Y=H Cul, 'PraNH
90b R=TBS, Y=CI

(7E,11E)-81a, R=TBDPS, Y=H
(7E.11E)-91b, R=TBS, Y=C|
(7Z,11E)-91c, R=TBDPS, Y=H
(7Z11E)-91d, R=TBS, Y=CI

0~ 0O T
{7E,11E)-92a, Y=H -
(7E,11E)-92b, Y=CI . OH
(72,11E)-92¢, Y=H
(7Z,11E)-92d, Y=Cli H
S N~ ™
H 6
Scheme 19
Synthesis of intermediate 90a
H OTBDPS
™
H .
H o6



To a solution of 40 (200 ng, 0.38 mml) and 4-pentynoic acid (48 ny, 10
0.49 mmol ) in anhydrous DCM (3.8 m) at 0 C, EDC (91 ng, 0.47 mmol) was
added. The reaction was stirred at OC for 30 mn and 2 hours at room
tenperature. Then, the crude m xture was hydrolized 155 with water and
extracted with dichloronmethane (3 x 5 nL). After drying and evaporating the
sol vent under reduced pressure the cruig was purified by colum
chromat ogr aphy (hexane/ Et0Ac, 6:1) to Por d pure conpound 97 (105 ng, 47 %
yield) as a colourless oil. 5 1H NWR ((CDC13, 300 NPB 8: 7.66 (m 4H), 7.43
(m 6H), 7.fvuseigtion pf (F)-penf-2-euf-ympigmcid (53 ungy 0. mmp)), agniss 63, 1H,

=97 1) (%"3%%% (043 ) Bk BRads gtk shofet Lok, 1R
3H), 1.05 (srgdhﬂ 0. 88d(s, 9HN(33Dnﬁyﬁbhesmnopﬂopyumpbaﬂdﬂé&fbdﬁunadsoIutlon
o ey e o BS sk aliRg, cd o8 e 52 sl vl GeBHani sk8ctan (1. o
ng, 0.00%5 mumik}umenasUFeEH al l0eC, fo@qweﬂﬁcaﬂt}{e‘ipam@@ féﬂ@orm@h)wwgs added

portionwi se and the reaction m xture was stirred at roomtenperature for 2
hours. The av@aehwéswqbeﬁ csrf?etatrwqdh appPeOdn dscémlf)ac@ﬁaal Gl hamg o ractpd

20 h d d d
Biggghfe PE&I |ca Igy co nﬁqgorgﬁa ograp ggﬁhgxgﬁi§€io CH% @ﬁféelugs
af ford pur e(a:dnmtmud E82$CD£)5 filpre@ 60 d icohdinrated whidfforsloPOd. (2013 MR - -

CDC13, 300 1 7.26 0.6 Hz
53 64 (t, 1H 8%) 16@ ar%? @aé%foafﬁ 5’51%]9 “g"%)wa% ‘ﬁ%g ‘Hljtﬂ%‘%fﬁrtjhff 12. )
Hz) , S.Qt)(@mr%ho‘é%(m 2H), 5.35 (d, 1H, J= 118Hz)

'H NMR (CDCls, 300 MHz) 6: 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

l OTBS

™
H
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 0 °C, DIPEA (0.049 mL, 0.28

- 25



156 4.74 (q, 1H, J= 8.3 Hz), 4.28 (d, 1H, J=9.2 Hz), 4.16 (m 1H), 3.81 .
(m 1H), 3.64 (s, 3H, 2.81 (m 1H, 2.66 (m 2H), 2.47-2.36 (m 4H), 2.18-
2.06 (m 4H, 2.04 (s, 3H, 1.85 (s, 3H, 1.12 (d, 3H, J= 6.6 Hz), 1.04 (s,
9H), 0.98 (s, 9H). Synthesis of conpound 99 Ow 10 To a solution of 98 (75
ng, 0.09 mml) in anhydrous THF (1.5 nlL) under N2 and at room tenperature,
TBAF 1Min THF (0.18 nm, 0.18 mml) wa dded. The reaction was stirred at
roomtenperature for 4 hours and then quénched with a saturated agueous

olution of NH4C1 cted with Et ed or i.c phases
aere dried IM8 Fﬁggh§§$& InFVﬁfé?Eh?gﬁﬁggghaenPﬁéﬁgg n“I*E‘Bﬁresidue
was purifiegedy hHasd @rt%%@ﬁ:(tﬁﬁhyar(&lea@é}e/ﬁi GAfn, 3thet Sold: PhthOwdive

al cohol 99 (35 ng, 67 %yield) as a white solid. 1H NMVR (CDC13, 300 MHz) 8:

8.92 (d, 1Hremeved. Theprpactforzmixture wasjstirrgdmtoom 6e16rpe(re|turmorﬁh 9. 1

Hz), 6.06 2 7 1H _J=.9,
5l (d, 1&611391%5& W&ﬁ%’) 2 E‘%ﬁ{a? "”f&\,ﬂ J’zﬁ@."ﬁ%?,‘ffﬂ]%g‘c(ld Popjred irtg" ™) ) ,
4.18 (m 5SlHwatér 7and rrbxtklal):tedCB v614h( gliclabyomatizthe. dThlaH,coﬂer;ﬁgg uzgarga 822( 312

(1 ?) ’ 3&5_,661 ??aégg "3?464§f1ﬂd rﬁ?hst?ir%t? f’@zé@ tfseci';)@qu £3tedz5 M)

6: 171.3, 1 3.4,
106, 4, 1085 105 1, 328?‘%%1 Motish Haonaiiginty ‘*f'é?‘aé‘é/ A e o)

34.5, 33.0, tod0gl) t@&lse apgide, 9@1(8)1 918gA7 1 ¥6yield) 1 5wlsw1fdaesa s of corrpound
100 5

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) &: 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

\
/
ZT
\
/

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 H20 and extracted with EtOAc. The organic phase was

dried (anhydrous Na>SO4) and evaporated under reduced pressure. The



Ove To .a solution of 99 (30 ng, 0.05 mmol) in anhydrous DCM (3.15 nlL) at
roomtenperature, trichloroacetyl isocyanate (TCAlI) (6 il, 0.06 mmol) 10
was added. The reaction was stirred at roomtenperature for 30 mn and then
neutral al um ni um oxi de was added (375 ng). The m xture was stirred for 1 h
and then was soaked into a pad of al um nium oxi de. The product was washed
out using a m xture of dichloronethane ﬁgbOH 50:1. The filtrate was
evapor at ed under reduced pressure to 18%Gi ve the crude product. whi ch was
purified by caolum chromafo raphy hexane/ Et 0Ac) affording conpound 100 (26
mg, 82 % vyi EpRIfiugswas ipiEile dcm éilaSErpmmmgml?xy 4660/ hexanesg 1g7 tod, 1H,
J= 10.7 Hz) Hz), 6. 06 (d
IR Hg)t%laffépd %E!re 913 (8652}85? 1@%)(% lg& kﬁre(sg oEﬂiH 3 2 10.1 1),
5.35 (d, 1H, J= 11.9 Hz), 4 80 (g, 1H, J= 4.37 (m 1H), 4. 33 (d,

8.4 Hz),
25002, 27 (MR (BB P i ¥ 788 2 Bbye 4, e b By T £
0.99 (s, 9Hg, 1Hi5815c1rm8mz)$ 8oV HdeI H he=sysBhesi HEf 6580 ¢da) 1910ruoeunds of

the i nventi on. Schene 23 %%che3|s of co ound 101 TO a
sol ution of 1po%i’ogt,30h‘;?rbu@@25@ (D, g %3 Ha), e \di #H, J = 15.3 Hz), 6.15

6.32 (dd, 1H, J= 15.9, 8.4 Hz), 5.74 (d, 1H, J= 15.9 Hz), 5.62 (dd, 1H, J

= 6.3, 3.0 Hz), 5.54-5.46 (m, 1H), 5.30-5.27 (m, 1H), 4.84-4.82 (m, 1H),

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=6.6Hz), 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, 12.6.4, 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 ' Q H
Ij\/\/\)\h‘ Z X
0707 YT H o cl
20

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
reaction was stirred at 23 °C for 90 min. The crude mixture was

25 quenched with H20 and extracted with EtOAc. The organic phase was
dried (anhydrous Na2S0Os) 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.



dii sopropylamne (1.1 nL) under N2 at room tenperature, Pd(Ph3P)4 (5 15 ny,
0.004 mmol) and Cul (1.7 ng, 0.008 nmmol) were added. Then, conpound 97 (132
ng, 0.217 mmol) was added portionwi se and the reaction m xture was stirred
at roomtenperature for 2 hours. The crude was quenched with H20 and
~extracted wth Et0Ac. The organi c phase was dried (anhydrous Na2SO4) and
evaporated under reduced 20 pressure. Pygification by colum chronatography
(hexane/ Et0Ac 3:1 to 1:2) afforded pure conpound 101 (80 ng, 50 %yield) as

b Sl PSRt v 8 70 4§ 1 - Bl 5 Solg e S ) T 20
5.63- 5.48 (®3,3k4, Hﬂ),7637QC(t 1H, JJa985?ﬂd;|ZE 284(d321I(IdJ—1§|OJ-E)96&9‘R1) 4.14

1 25 3. 2.62
s 53 (A Jlgél%)flz)z Ao AdYS T 5.5 8ob HA f@za; 5514 (dlléSJ(s T5%9) . 112

gl'aE %ETE%‘I_'I g@ﬁl\&?ﬁ%@Aﬁ F')VF‘I@H% 3.80- %)514513 %W?Etfl S as’say ;A\Zst ECR

eval uat e 5t hd.3& (d, 1Ho &,th)étHZ)l, . 3_&{51 PBt(m,t bHYed.a9- &7 5afme3H)t Bréey (ssel |
Jopl on bei EDr 2R 6B, IRt ohRrassgeto &4 Bh At ST ot s
A549 CCL- 183Hyumers l(@NgH, J = 6.6 Hz), 1.02 (s, 9H), 0.87 (s, 9H), 0.07 (s, 3H),

0.05 (s, 3H).

13C NMR (CDCls, 75 MHz) 6: 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.

Synthesis of compound 91c¢

OTBDPS

15

To a solution, of 27 (58 mg, 0.188 mmol) in DIPA (1.6 mL) at 23°C,
Pd(Pth)4 (16.3 mg, 0.014 mmol) and Cul (5.3 nﬁg, 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 H0 and extracted with EtOAc. The organic phase was
dried (anhydrous Na>S04) and evaporated under reduced pressure. The
residue was purified by flash chromatography (EtOAc/hexanes 1:4 to
6:1) to afford pure 91¢c (92 mg, 65 % yield) as a colourless oil.

25 1H NMR (CDCls, 300 MHz) 6: 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 =



| ung carci noma (NSCLC) HT29 HTB-38 human col on col orectal adenocarci nonma
MDA- MB- 231 HTB-26 human breast breast adenocarci noma 15 EVALUATI ON COF
CYTOTOXI C ACTIVITY USING THE SBR COLCRI METRI C ASSAY A colorinetric
type of assay, using sulforhodarnine B (SRB) reaction has been adapted for
‘a quantitative neasurenment of cell growh and viability (follow ng the
techni que descri bed by Skehan P et al. 1%. Nat|. Cancer Inst. 1990, 82,
1107-1112). 20 This form of assay" ﬁpl oys SBS-standard 96-wel | cell

culture mcroplates (Faircloth et at Methods in cell scjence, 1988, 11(4),-
201 205 | Nod R 8 Fgh .58 b o Priiion el et Rotos HoeB: 58 1- 2)
55- 63). Al hf he cgbls 'Hi)‘?%.?’f?&%,‘ NS sbuslye 1def) vEGd 5 Gid f agent
types of 25 hdman cancer, were obtaired from’the Ameérican Type Cultlre
Col | ecti on BAREE)47 (m, 1H), 5.35-5.30 (m, 1H), 4.88-4.80 (m, 1H), 4.31 (d, 1H, J
= 9.6 Hz), 4.28-4.19 (m, 1H), 3.87-3.82 (m, 1H), 3.65 (s, 3H), 3.14-3.06
5 (m, 1H), 2.58-2.47 (m, 1H), 2.41-2.32 (m, 1H), 2.23-2.04 (m, 4H), 1.43
(d, 3H, J= 6.6 Hz), 1.18 (d, 3H, J= 6.9 Hz), 1.05 (s, 9H), 0.98 (s, 9H).
13C NMR (CDCl3z, 300 MHz) 6: 167.9, 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.

Synthesis of compound 91d

OTBS
N
H Z IS
0] Cl

15 To a solution of 27 (26.2 mg, 0.085 mmol) ih DIPEA (4 ml) at -20 °C,
Pd(PhsP)2Clz2 (6 mg, 0.0085 mmol) and Cul (Smg, 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 H20O
and extracted with EtOAc. The organic phase was dried (anhydrous
20 Na2SO4) 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) 6: 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),



160 Cells were maintained in Dul becco's Mdified Eagl e Medi um ( DVEM
suppl enented with 10% Fetal Bovi ne Serum (FBS), 2nM Lgl utam ne, 100 U nL
penicillin and 100 U nL streptonycin at 37C, 5% CO2 and 98% hum dity. For

t he experinents, cells were harvested 5 from subconfluent cul tures using
trypsini zati on and resuspended in fresh nedi um before counting and pl ating.
Cells were seeded in 96 well mcrotlter %I ates at 5 x 103 cells per well in
aliquots of 150 pl, and allowed to attac to the plate surface for 10 18

hours in dr r ee medi roI ted te of ach cell line
was fixed (aszé"}siis iIg}el é)\%el 32})&; r3r§2 )i%ﬁo%r dgl’v%t]i'lhe.
Afterwards, As6i2. 4erm{e§Hyveaze;oaQ®zi(ﬁlo m,e LobIA8S(ph Ng nzf(% )(
dilutions, in allquotso 50 pL, ranging from 10 to 0.00 After 48
hours exposdr&7 (@h@HaMTtﬁjﬁdiZ)eﬂf%(S \/%8) é)s87rfa,t9H)b(90t7h(§ SIRB 0DFnés,hod:
Briefly, celkg were washed twice with PBS, fixed for 15 mn in 1%

gl ut aral dehyde solution, rinsed twice in PBS, and stained in 0.4% SRB

sol uti on & oSyafhesis oditcorrgmouridparature. 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 neasured 20 in an automated -
spectrophotonetric plate reader at 490 nm Cell surviggal was expressed as
percentage of control cell growmh. The fi naI fect oJ the sanple being
tested was estimated mbap l'yi ng the NCI |tp2n/(fﬁw and Paul | KD.
Drug Dev. Res. 1995, 34, 791- 04) B S triplicate
cultures, a dose-respo 6 automatHcaII generated usi ng nonli near
regressi on analysis. Three refierence paramaterg were cal culated (NCl

al gorithm by automatic | nt erpol ation: G50 = concentration that produces
50% growt h i nhi bition; = total growth inhibition (cytostatic effect)

T eot) . 12?”&%“‘5%81%5’% T8 o PG 103 poh th ol R 2K 1) o
conpound® ofuridee Nz esnhtatl(h\féht’l‘BAF Tablia THFCGYQ.0t oili, cO . 2P8assapl)-wAst i vity

Data (Mol ar) ddego qqﬁ%upe%c 1%% was scilrred 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 NazSOs, 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.
1H 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




65a Conpound 66a Conpound 64b NMDA- MB- 231 G150 4.89E-06 3.56E-06 4.47E-08
1.33E-06 TG >1.48E-05 9.98E-06 7.78E-07 >1.51E-05
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OH
MeO__~ Q . H
= X "N Z N
H
o) e

0~ 0O X

To a solution of 91b (41.2 mg, 0.061 mrﬁol) in anhydrous THF (1 mlL)
under Nz and at O °C, TBAF 1M in THF (0.12 mL, 0.122 mmol) was

5 added. The reaction was stirred at room tempefature for 18 hours and
then quenched with a saturated aqueous solution of NHs4Cl and
extracted with EtOAc. The combined organic phases were dried over
anhydrous NaxSOa, 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.

" 1H 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).

Synthesis of compound 92c

20

To a solution of 91¢ (71.5 mg, 0.095 mmol) in anhydrous THF (2 mL)
under N2 and at O °C, TBAF 1M in THF (0.19 mL, 0.19 mmol) was



LC50 >1. 48E- 05 >1. 78E- 05 >1. 66E- 05 >1.51E- 05 A549 GL50 4. 44E- 06 3. 39E- 06
3.31E-08 6.80E-07 T4 >1.48E-05 6.24E-06 3.97E-07 3.33E-06 LC50
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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 over
anhydrous NasSOs, filtered and concentrated. The residue was purified
5 by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give alcohol 92¢
(18.1 mg, 37% yield) as a pale yellow oil. '
H NMR (CDCls, 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 .

Iz

To a solution of 91d (40 mg, 0.06 mmol) in anhydrous THF (0.6 mL)

under N> 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 Na»SOs, 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.



>1.48E-05 1.18E-05 > 1. 66E-05 >1. 51E-05 HT29 G150 2. 22E-06 1. 78E-06
1.21E-08 4.23E.07 Td '4.29E-06 3.03E-06 5.13E-08 6.50E-07 LG50 >1.48E-05
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'H NMR (CDCls, 300 MHz) 6: 8.90 (d, 1H, J = 9.9 Hz), 6.82 (dd, 1H, J =

15.6, 2.4 Hz), 6.74 (t, 1H, J = 9.6 Hz), 6.66 (d, 1H, J = 9.3 Hz), 6.33 (d,

1H, J = 9.3 Hz), 5.88 (t, 1H, J = 10.5 Hz), 5.71 (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, 1H, J = 9.3 Hz),
5 4.28-4.20 (m, 1H), 3.72 (m, 1H), 3.64 (s, 3H), 3.13-3.06 (m, 2H), 2.58-

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 o
Scheme 20 provides the synthesis of the following compound of the
invention.
MeO
0]
OH TCAIl, DCM OCONH,
' Al :
.y 203 H
N N~ SN . o7y NS N
H o § ¢l o) cl
92d 93
15
Scheme 20

20 Synthesis of compound 93




- 7.31E-06 2.81E-06 2.42E-06 Table 1. (cont.) | Conmpound 65b Conpound 66b
Conpound 67 Conpound 68 MDA- MB-231 GL50 5. 48E-07

149

| OCONH,
H
H 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 pl, 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 fnixture 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) &: 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) 6: 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




2_..71E- 08 9.10E-07 7.84E-07 T4 >1.83E-05 3.73E-07 1.04E-06 1.49E-06 LC50
>1. 83E-05 4.58E-06 1.21E-06 6.50E-06 A549 G150 3.11E-07 2.54E-08
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Scheme 21 provides the synthesis of several compounds of the

invention.
gTBOPS : OTBDPS
/=\ MeO Z
Z o~ 0
H,N :
2 ' '\/u\ N N~ x :
0 EDC.HCI H §
62 94 56
Pd(PPh3),
Cul, ProNH

OTBDPS :
MeO .~ TBAF
. ZZ ¥ —
oo é\ o2y R ~ THF
. H O
95
OH
MeO Z N
0”0 ~7 N
H 9o
96

Scheme 21

Synthesis of intermediate 94

10

OTBDPS

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,



1.57E-06 1.47E-06 TG 1.81E-06 8.13E-08 2.82E-06 4.21E-06 LC50 > 1.83E-05
> 1.69E-05 4. 86E-06 > 1.91E-05 HT29 G150 1.83E-07 2.20E-08 1.88E-06
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65, 1558-1561), amine 62 (700 mg, 1.42 mmol) in anhydrous DCM (12
mL) was cooled to 0°C undér argon and N-(3-Dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride, EDC (340.8 mg, 1.78 mmol) was
added. The reaction mixture was stirred at 0°C for 10 min and then at

5 23°C for 3 hours, was quenched with a saturated aqueous solution of
NaCl and extracted with dichloromethane. The combined organic layers
were dried (anhydrous Na2SOa), filtered and concentrated. The residue
was purified by flash chromatography (EtOAc/hexane 1:10 to 1:1) to
afford 94 (675 mg,' 71 % yield) as a colourless foam solid.

10
IH NMR (CDCls, 300 MHz) 6: 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 (CDCl3, 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 éompound_ 95

MeO ' OTBDPS

7 N
=
OOQ\ON 2 R

H

ZL

25 To a solution of 94 (304.4 mg, 0.45 mmol) in DIPA (5.5 ml) at 23°C,
Pd(PhsP)+ (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 H2O

and extracted with EtOAc. The organic phase was dried (anhydrous



4.59E-07 TG 4.94E-07 2.88E-08 2.35E-06 7.07E-07 LC50 > 1.83E-05 4.24E-08
3.14E-06 > 1.91E-05 162 Table 1. (cont.) Conmpound :
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NayS04) and evaporated under reduced pressure. The residue was
purified by flash chromatography (EtOAc/hexane 1:4 to 3:1) to afford
pure 95 (300 mg, 87 % yield) as a colourless foam solid.

5 1H NMR (CDCls, 300 MHz) 6: 7.82 (d, 1H, J = 9.3 Hz), 7.68-7.65 (m, 4H),
7.46-7.29 (m, 7H), 6.62 (dd, 1H, J = 10.2, 9.3 Hz), 6.14 (d, 1H, J= 12.3
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.

Svnthesis of compound 96

MeO__~ | “ OH
o“ o \4 H
H 5

'To a solution of 95 (250 mg, 0.326 mmol) in THF (3.3 mL) under N> 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

20

saturated aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phases were dried over anhydrous Na>SO,, filtered

and concentrated. The residue was purified by flash chromatography



69 Conpound 70 Conpound 71 Conpound 72 MDA- MB-231 G150 3. 36E-07 1.70E-06
2. 09E-07 2.46E-10 TG 1.63E-06 2.48E-06 2. 85E-06

153

(hexane/EtOAc 4:1 to 1:3) to give alcohol 96 (150 mg, 87 % yield) as a

colourless oil.

H NMR (CDCls, 300 MHz) &: 8.76 (d, 1H, J = 9.9 Hz), 7.83 (d, 1H, J =
5 9.0Hz), 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. :



1. 93E-09 LC50 8. 13E-06 3.53E-06 > 1.90E-05 > 1. 76E-07 A549 G150 2. 30E-07
2.09E-06 2.66E-07 1.76E-10 T4E > 1.77E-05 2.61E-06 1.84E-06 2. 81E-09
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Scheme 22

S5 Synthesis of intermediate 97

OTBDPS

& 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 0 °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



LC50 > 1.77E-05.3.27E-06 8.54E-06 > 1. 76E-07 HT29 G150 1.73E-07 1.96E-06
5.89E-08 5. 79E-11 T4 4.24E-07 2. 74E-06 1. 75E-07 1.25E-10 -
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with water and extracted with dichloromethane (3 x 5 mL). After drying
and evaporating the solvent under reduced pressure the crude was
purified by column chromatography (hexane/EtOAc, 6:1) to afford pure -
compound 97 (105 mg, 47 % yield) as a colourless oil.

5 'H NMR (CDCls, 300 MHz) 6: 7.66 (m, 4H), 7.43 (m, 6H), 7.14 (d, 1H, J
= 10.6 Hz), 6.65 (t, 1H, J = 9.3 Hz), 6.40 (d, 1H, J= 9.1 Hz), 5.52 (t, 1H,
J=17.2 Hz), 4.75 (q, 1H, J = 7.6 Hz), 4.29 (d, 1H, J= 9.2 Hz), 3.81 (m,
1H), 2.63-2.40 (m, 4H), 2.19-2.03 (m, 5H), 1.86 (s, 3H), 1.05 (s, 9H),
0.98 (s, 9H). |

10
Synthesis of compound 98

OTBDPS

OMe

To a solution of iodo compound 9 (52 mg, 0.148 mmol) in
15 -diisopropylamine (0.75 mL) under N af room temperature, Pd(PhsP)s
(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 H20 and extracted with EtOAc. The organic
20 phase was dried (anhydrous NasSOs) 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) &: 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),



LC50 > 1. 77E-05 4.05E-06 > 1.90E-05 > 1.76E-07 Table 1. (cont.) Conmpound
78 Conpound 79 Conpound 80 Conpound 81 Conpound 85
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4.74 (q, 1H, J = 8.3 Hz), 4.28 (d, 1H, J = 9.2 Hz), 4.16 (m, 1H), 3.81 (m,
1H), 3.64 (s, 3H), 2.81 (m, 1H), 2.66 (m, 2H), 2.47-2.36 (m, 4H), 2.18-
2.06 (m, 4H), 2.04 (s, 3H), 1.85 (s, 3H), 1.12 (d, 3H, J = 6.6 Hz), 1.04 (s,
9H), 0.98 (s, 9H). |

Synthesis of compound 99

10 To a solution of 98 (75 mg, 0.09 mmol) in anhydrous THF (1.5 mlL)
under N» énd 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 Na:SO., filtered and concéntrated. 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.

IH 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 13C 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,



MDA- MB- 231 G50 >1.25E-5 >1.31E-5 1.52E-7 2.98E-6 1.02E-9 T4d >1.25E-5
>1.31E-5 >1.90E-5 >1. 76E-5 1.81E-9 LGCso >1.25E-5
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'60.9, 36.7, 36.1, 35.3, 34.5, 33.0, 29.6, 26.5, 26.3, 21.0, 16.4, 16.1,
15.5.

Synthesis of compound 100

OMe

To a solution of 99 (30 mg, 0.05 mmol) in anhydrous DCM (3.15 mL) at
room temperature, trichloroacetyl isocyanate (TCAI) (6 pl, 0.06 mmol)
10 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
15 give the crude product which was purified by column chromatography
(hexane/EtOAc) affording compound 100 (26 mg, 82 % yield) as a white
solid. ’
1H 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),
20 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).

25 EXAMPLE 23




>1.31E-5 >1.90E-5 >1. 76E-5 >1. 64E-8 A549 ds >1.25E-5 >1.31E-5 9. 30E-8
2.28E-6 7.23E-10 TA >1.25E-5 >1.31E-5 3.04E-7 8.43E-6 1.64E-9
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Scheme 23 provides the synthesis of several compounds of the
invention.

OTBDPS

Woor ST 2

DMF / 'Pr,NH
97

OTBDPS

Iz

HN = ™

Cl

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)s (5

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 H.O and extracted Withl EtOAc. The organic

phase was dried (anhydrous Na»>SO4) and evaporated under reduced

20 pressure. Purification by column chromatography (hexane/EtOAc 3:1 to
1:2) afforded pure compound 101 (80 mg, S0 % yield) as a white solid.

IH NMR (CDCls, 300 MHz) 6: 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,
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4.94E-8 1. 26E-6 3.45E-10 T4Q >1.25E-5 >1.31E-5 9.49E-8 2. 98E-6
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4H), 2.18-2.05 (m, 4H), 2.02 (s, 3H), 1.85 (s, 3H), 1.12 (d, 3H, J = 6.6
Hz), 1.04 (s, 9H), 0.98 (s, 9H).

5 EXAMPLE 24: BIOASSAYS FOR THE DETECTION OF ANTITUMOR
" ACTIVITY

The aim of this assay is to evaluate the in vitro cytostatic (ability
to delay or arrest tumor cell growth) or cytotoxic {(ability to kill tumor

10 cells) activity of the samples being tested.

CELL LINES

Name N° ATCC | Species| Tissue Characteristics
A549 CCL-185 | human lung lung carcinoma (NSCLC)

HT29 HTB-38 | human colon colorectal adenocarcinoma
MDA-MB-
231 HTB-26 | human breast breast adenocarcinoma

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 cultufe
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) ..
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Cells were maintained in Dulbecco’s Modified Eagle Medium

(DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 2mM L-
glutamine, 100 U/mL penicillin and 100 U/mL streptomycin at 37°C,
5% CO2 and 98% humidity. For the experiments, cells were Iharvested

5 from subconfluent cultures using trypsinization and resuspended in

fresh medium before counting and plating.

Cells were seeded in 96 well microtiter plates at 5 x 103 cells per

well in aliquots of 150 pL, 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 pg/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

sever'a_l 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 99 MDA-

>1.90E-5 1.81E-7 6.11E-6 LGS0 >1. 74E-9 >1. 90E-5
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MB-231 G150 2.96E-10 1.31E-5 1.04E-7 2. 72E-6 T4 >1.74E-9

Table 1 illustrates data on the biological activity of compounds of

the present invention.

Table 1. Cytotoxicity assay - Activity Data (Molar)

Compound | Compound | Compound | Compound
64a 65a 66a 64b

' Glso | 4.89E-06 3.56E-06 4.47E-08 1.33E-06
Ml\]/;]i);s-l TGI | >1.48E-05 9.98E-06 _7.7 8E-07 >1.51E-05
' 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

' - |GlIso | 5.48E-07 2.71E-08 9.10E-07 7.84E-07

MB}/;,]—)QP;—I TGI | >1.83E-05 3.73E-07 1.04E-06 1:49E-06

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

Ab549 . |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




>1.21E-5 1. 32E-5 A549 G150 1.38E-10 7.78E-6 1.11E-7 3.06E-6 T4A 2. 79E-10

>1. 90E-5 4.

95E-7 6.62E-6 LC50 8. 19E-10 >1.90E-5 >1. 21E-5
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Table 1. (cont.)
Compound | Compound | Compound | Compound
69 | 70 71 72

. G150 3:36E-07 1.70E-06 | 2.09E.07 | 2.46E-10
MB.231 TGI 1.63E-06 | 2.48E-06 2.85E-06 1.93E-09
LC50| 8.13E-06 3.53E-06 | > 1.90E-05 | > 1.76E-07

GI5S0 | 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




1. 22E-5 HT29 G150 8. 02E-11 5.89E-6 5 32E-8 9.00E-7 TOT 1.27E-10 8.92E-6
7.01E-8 2.21E-6 LG50 2.27E-10 >1.90E-5 1.69E-7 5. 77E-6
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Table 1. (cont.)
Compound | Compound | Compound | Compound
89 96 98 99

- GISO | 2.96E-10 1.31E-5 1.04E-7 - 2.72E-6
th[_);?gl TGl | >1.74E-9 | >1.90E-5 | 1.81E-7 6.11E-6
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

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
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CLAIMS

1. A compound of general formula I

R, Ry 0

wherein Y is selected from —CHRay-, -CHRay-CHRby-, “CRay=CRpy-, -C=C-,
"CHRay"CHRby'CHRcy‘, —CHRay"CRby:CRcy-, and “‘CHRay"CEC“;

each Ray, Rbny, and R¢ is independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C»-Ci2 alkynyl;
each Ri, Rz, R3, R4, and Rs is independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-C12 alkynyl;

Re is selected from NRgRo, and ORio;

Ais
Rig
Riz i
P
Rig
ORyg

s

W is selected from O and NR7;

R7 is selected from hydrogen, CORa, COOR,, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-C)2 alkenyl,
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and substituted or unsubstituted C»;-Ci2 alkynyl, or R7 and Rs together
with the corresponding N atom and C atom to which they are attached

may form a substituted or unsubstituted heterocyclic group;

Rs is selected from hydrogen, COR, COORa, substituted or
unsubstituted C;-Ciz alkyl, substituted or unsubstituted C2-Ci2 alkenyl,
substituted or unsubstituted C;-Cj2 alkynyl, and substituted or

unsubstituted C4-Cj2 alkenynyl;

Rio is selected from hydrogen, substituted or unsubstituted C;-Cj2 alkyl,
substituted or unsubstituted C»-Ci12 alkenyl, and substituted or

unsubstituted Cz-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,
R: and Rz are absent, and when a triple bond exists between the C

atoms to which Rz and R4 are attached, R3; and R4 are absent;

R9 is selected from hydrogen, CORa, COOR,, substituted or
unsubstituted Ci1-Ci2 alkyl, substituted or unsubstituted C2-Ci2 alkenyl,
substituted or unsubstituted Cz-Ci2 alkynyl, and substituted or
unsubstituted Cs4-Ci2 alkenynyl;

each Ris, R17 and Rig are independently selected from hydrogen, OR,,
OCORj,, OCOOR;, NRaRb, NRaCORp, and NRaC(=NRa)NRaRb, substituted
or unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted Cz-Ci2

alkenyl and substituted or unsubstituted C2-Ci2 alkynyl;

Rig is selected from hydrogen, CORa, COORa, CONRaRp, S(O)Ra, SO2R,,
P(O)(Ra)JORb, SiRaRbRc, substituted or unsubstituted C;-Ci2 alkyl,
substituted or unsubstituted C;-Ci2 alkenyl and substituted or

unsubstituted Cz-Ci2 alkynyl; and
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each Ra, Rp, and R: are independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
C2-Ci2 alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, substituted
or unsubstituted aryl and substituted or unsubstituted heterocyclic

group; or

a pharmaceutically acceptable salt, tautomer or stereoisomer thereof.

2. A compound according to claim 1, wherein Rig is selected from
hydrogen, substituted or unsubstituted C;-Ce¢ alkyl and COR,, and

wherein R, is a substituted or unsubstituted C;-Ce alkyl.

3. A compound according to claim 2, wherein Rig is hydrogen.

4. A compound according to any one of the preceding claims, wherein
Rie is selected from hydrogen, ORa and OCORa, wherein Ra is selected
from hydrogen and substituted or unsubstituted C;-Cs alkyl.

5. A compound according to claim 4, wherein Rie¢ is selected from

hydrogen, OH and methoxy.

6. A compound according to any one of the preceding claims, wherein
one additional bond is present between the C atoms to which Ris and

Ri7 are attached.

7. A compound according to any one of the preceding claims, wherein

Ri7 and Rig are hydrogen.

8. A compound according to any one of the preceding claims, wherein
Ri, Rz, R3 and R4 are independently selected from hydrogen and a
substituted or unsubstituted C;-Cs alkyl.
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9. A compound according to claim 8 wherein R;, Rz, Rz and R4 are

hydrogen.

10. A compound according to any one of the preceding claims, wherein Y
is Selected from -CHRay", ""CRay:CRby- and "CHRay‘CRby:CRcy“, and
wherein Ray, Ruy and Rey are independently selected from hydrogen and

substituted or unsubstituted Ci-Cg alkyl.

11. A compound according to claim 10, wherein Ray, Roy and R¢y are

independently selected from hydrogen and methyl.

12. A compound according to any one of the preceding claims, wherein

Rs is selected from hydrogen and a substituted or unsubstituted C;-Ce

alkyl.

13. A compound according to claim 12, wherein Rs is selected from

methyl, isopropyl and tert-butyl.

14. A compound according to any one of the preceding claims, wherein

W is NR7 and wherein Ry is as defined in claim 1.

15. A compound according to claim 14, wherein Rz is hydrogen.

16. A compound according to any one of claims 1 to 11, wherein W is
NR7 and wherein R7 and Rs together with the corresponding N atom and
C atom to which they are attached form a substituted or unsubstituted

pyrrolidine group.

17. A compound according to any one of the preceding claims, wherein
Re is NRgRg and wherein Rg is hydrogen and Rg is selected from

hydrogen, substituted or unsubstituted C;-Ciz alkyl, substituted or
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unsubstituted C2-Ci2 alkenyl, substituted or unsubstituted C2-Ci2

alkynyl, and substituted or unsubstituted C4-Ci2 alkenynyl.

18. A compound according to claim 17, wherein Ry is selected from a
substituted Cz-Cj2 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;-Cj2 alkyl, substituted or unsubstituted
C2-Cj2 alkenyl, substituted or unsubstituted Cz-Ci2 alkyny! and

substituted or unsusbtituted aryl.

19. A compound according to any one of the preceding claims, wherein
one additional bond is present between the C atoms to which R; and Rz
are attached and one or two additional bonds are present between the C

atoms to which R3 and R4 are attached.

20. A compound according to claim 1, having the following formula:

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof.



MCSLLP
- 169 -

21. A pharmaceutical composition comprising a compound according to
any one of the preceding claims, or a pharmaceutically acceptable salt,
tautomer or stereoisomer thereof, and a pharmaceutically acceptable

diluent or carrier.

22. A compound according to any one of claims 1 to 20, or a
pharmaceutically acceptable salt, tautomer or stereoisomer thereof, for

use as a medicament,

23. A compound according to any one of claims 1 to 20, or a
pharmaceutically acceptable salt, tautomer or stereoisomer thereof, for

use as a medicament for treating cancer,
24. Use of a compound according to any of claims 1 to 20, or

pharmaceutically acceptable salts, tautomers, or sterecisomers thereof, in

the preparation of a medicament for the treatment of cancer.

25. A process for the preparation of compounds according to formula I
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as defined in any one of claims 1 to 20 wherein A, Y, W, Ri1, Rz, Rs, Rs,

Rs and Re are also as defined in any one of claims 1 to 20

comprising the coupling of Fragments C and D

5
Ra R4 o)
I
Y 22 M_ W
Az \"/\L + W \‘)\Rs
Ry Rs O Rs
Fragment C Fragment D
wherein Ri, Rz, R3, Rs, Rs, Rs, A, Y and W are the desired groups as
defined in the compound of formula I or an appropriate protecting group
as needed, and L and M are the appropriate reacting or leaving groups.
10

26. A process according to claim 25, wherein the compound of formula I

is any one of the compounds defined in claim 20.

27. A process according to claim 25 or claim 26 wherein leaving group
15 “L” is iodide.

28. A process according to any one of claims 25 to 27 wherein reacting

group “M” is tributyl tin.

20 29. A process for the preparation of a compound according to formula I
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as defined in any one of claims 1 to 20 wherein A, Y, W, Ry, Rz, R3, Rs,

Rs and Re are also as defined in any one of claims 1 to 20

comprising the coupling of Fragments A and B

+ Rg
Rs

Fragment A Fragment B

wherein Ri, Rz, Rs, R4, Rs, Rs, A and Y are the desired groups or an
appropriate protecting group as needed, and J and K are the appropriate

reacting or leaving groups. v ' o

10 30. A process according to claim 29, wherein the compound of formula I

is any one of the compounds defined in claim 20.

31. A compound when prepared according to the process of claim 25 or

claim 29.





