DIHYDRO-OR TETRAHYDROPYRAN DERIVATIVES USEFUL AS ANTI-CANCER
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COMPOUNDS

FIELD OF THE INVENTION

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, S5, 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).



2 On the other hand,

some unusual linear dipeptides containing a

N-acyl enamide functionality have been isolated from a myxobacteria

belonging to the Chondromyces genus
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Cratacin R

Crocacins A-D moderately inhibit the growth of a few Gram-
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

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

10
culture.
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.20 this regard,

it is disclosed that L-thryptophan derivatives exhibited

anxiolytic properties and the D-thryptophan derivatives, anxiogenic
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properties. Two of the dipeptide compounds disclosed by Gudasheva et al.
are the following: and the following compounds were disclosed as
intermediates in the synthesis of compounds R and U: 5 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 patientsvsufgering from a cancer. The problem to
be solved by the present invention is to 10 provide compounds that are
ugseful in theotér%%m tﬁg%ﬁ i UMM%FY QﬁiT E g“@’gg h ¢ In one
aspect, thepp dont invent 1on e[glreegg &Y gomlﬁg 035 il Lgdas a8
formula I ozﬂxﬁx@@ﬁyﬁ@ﬂ@w@g@ly acceptable salts, tautomers, prodrugs or
stereoisomers thereof 5 (I) wherein Y is selected from -CHRay-,
-CHRay-CHRby-, -CRay=CRby-, -CHRay-CHRby-CHRcy- -CHIRay-CRby=CIRcy-, and
-CHRay-CC-; 5 each Ray, Rby, and Rcy is independently selected from
hydrogen, substituted or unsubstituted # N2 alkyl,; substituted or
unsubstituted C2-Cl2 alkenyl, and subst !a?<or unsubstituted C2-C12
alkynyl;
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and the following compounds were disclosed as intermediates in the

synthesis of compounds R and U:
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10 each Ri, R2, R3, R4, and R5 is independently selected from hydrogen,
substituted or unsubstituted Ci-Cl2 alkyl, substituted or unsubstituted
C2-Cl2 alkenyl, and substituted or unsubstituted C2- C 12 alkynyl; R6 is
selected from NRS8RY9, and ORio; 15 A isg selected from R18 and 20 W is
selected from 0 and NR7; R7 is selected from hydrogen, COR.,‘COOR.,
substituted or unsubstituted C1-C12 alkyl, substituted or unsubstituted
C2-Cl2 alkenyl, and substituted or unsubstituted C2-Cl2 alkynyl, or R7 and

R5 6 together with the correspondi N atom and C atom to which they are
attached may form a substltuted or ynsupstituted heterocyclic group; R8 is
selected from hyd @- DA, bstituted or 5 unsubstituted C -Cl12
alkyl, substitutedq unsubstltut;d CACL2 alkenyl, substituted or
unsubstituted C2-C alkynyl, and sub tltuted or_unsubstituted C4-Cl2
alkenynyl; Rio is selected from hy@y\ uted or unsubstituted C
i-C1l2 10 alkyl, substituted or unsubstituted alkenyl, and

substituted or unsubstituted C2-Cl2 &

i S dotted line representg an
optional additional bond, but when a  HcH,cH, H

Compound V

N
H Compound W
o

H\)k
N
COOCH

oYL

HOOC Compound Z.

Compound Y

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 atoms to which Ri and R2 are attached, 15
Ri and R2 are absent, and when a triple bond exists between the C atoms to
which R3 and R4 are attached, R3 and R4 are absent; and 20 when A is R18
then RY9 is selected from hydrogen, CORa, COOR., substituted or
unsubstituted C -Cl2 alkyl, substituted or unsubstituted C2-Cl2 25 alkenyl,
substituted or unsubstituted C2-C12 alkgnyl, and substituted or
unsubstituted C4-Cl2 alkenynyl, with the proviso that when Y is -
CHRay-CHRby-CHRCy- oOr —CHRay—CRby:Q%ZLy—FPnd a sing or a double 7 bond
exists between the C atoms to which,R3 and R4 are atitached then R9 is
substituted or unsubstitute%/g4—g;2la¥§

A o

I

(@

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;

10 each Ri, Rg, 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 NRgRy, and ORjo;
15

A is selected from

R18 R18
Ruy o Rira AN
1
[ 0 ! O
O and OR1g

20 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 R9 is selected from hydrogen, CORa, COORa, substituted or
unsubstituted C1-Cl2 alkyl, substituted or unsubstituted C2-Cl2 10 alkenyl,
substituted or unsubstituted C2-Cl2 alkynyl, and substituted or
unsubstituted C4-Cl2 alkenynyl; each R16, R17 and Ris are independently
selected from hydrogen, ORa, OCORa, OCOORa, NRaRb, NRaCORb, and

NRaC (=NRa)NRaRb, substituted 15 or unsu@stituted C i-C1l2 alkyl, substituted
or unsubstituted C2-Cl2 alkenyl and substituted or unsubstituted C2-Cl2

alkynyl; R19 isg selected from hydropgen, CORa, Ra, CONRaR 0)Ra,
Soska, B (o) lageFRh Wit BagspErespna i N alpm nd, S ATT AR WA theY 4181 20
substituted,ghcHBGURSY idrht als1istittited bF eitish byrtu tadbRéteFoERsdicOgroup;
unsubstituted C2-Cl2 ‘alkynyl; and each Ra, Rb, and Rc are independently

selected from hydrogen, substituted or unsubstituted C 1-C 12 alkyl,

substitutedor unsukstituted 25 §,2— 12 al 1, %it

unsubstituteRcﬁ d3 —%éiﬁ(g’teélkgggi , h L%é%ei utg ot u(?gubsti%&?gg?g?gl glrld

substitugedyuasubittbtedi tQE€l hatkylocsubstitgtedupor 8nsubstituted 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



In another aspect, the present invention is also directed to a compound of
formula I, or a pharmaceutically acceptable salt, 5 tautomer, prodrug or
stereoisomer thereof, for use as medicament In another aspect, the
present invention is also directed to a compound of formula I, or a
pharmaceutically acceptable salt, tautomer, prodrug or stereoisomer
thereof, for use as medicament for 10 txeating cancer. In a further
aspect, the present invention is also directed to the use of compounds of

formula I, r pharmaceytical cgeptable. salts, t omers ro 198 or
stereoisomeEgnaﬁg?%8§¥§¥ﬁegﬂ%%1§é§gﬁghg)g%nggﬁgb%%igg‘%g:%%agggggﬁg%aration
of a medicapgné stdstithRdtéicahvebstiRite@aTCEY, alkepynyhsprlts of the invention
are methods of treatment, and compounds for use 1n these methods.

Therefore, the present invention further provides a method of treating any
mammal, notaﬁ%%?giguman, affected by cancer which comprises administering
to the affecte 0 individual a therapeutically effective amount of a
compound 50f formula I, or a pharmaceutically acceptable salt, tautomer,
prodrug or stereoigomer thereof. In a yet further aspect, the present
invention is also Ji%ected to a 25 compound of formula I, or a
pharmaceutiqally adgeptagble salt, tautomer, prodrug or stereoisomer
thereof, for usw®yas icancer agent. 9 pharmaceutically acceptable salt,
tautomer, prodru tereoisomer thereof, together with a pharmaceutically
acceptable cargps diluent. 5 DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS Ri1g THe present invention relates -to compounds of general
formula I as defin above. 10In these compounds the groups can be selected
in.accordance with tH& folheming guidance: Alkyl groups may be branched or
unbranched, and preferably have from 1 to about 12 carbon atoms. One more
preferred class of 15 alkyl groups has from 1 to about 6 carbon atoms. Even
more preferRgd ireseléstel Jfioups Hyalrogen,l, COR.3 COORrixubstitoted] Methyl,

ethyl, propyl, isopropyl _and butyl, including tert-butyl,. sec-but and
isogutyll) aggmsubstl ute%Y Ci1-Ci2 alkyl, subst1tute% or unsubstituted 82— 12

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 alkyl groups in the compounds of the present
invention. Another preferred class of alkyl groups has from 6 to about 20
10 carbon atomg; and even more preferably 7, 8 or 9 carbon atoms. Heptyl,
octyl and nonyl are the most preferred alkyl groups of this class.
Preferred alkenyl and alkynyl groups in the compounds of the present
invention may be branched or unbranchedq have one or more 25 unsaturated
linkages and from 2 to about 12 carbon atoms. One more preferred class of
alkenyl and alkynyl groups has from 2 to about 6 carbon atomg. Even more
preferred are alkenyl and alkynyl groups having 2, 3 or 4 carbon atoms.
Another preferred class of alkenyl and alkynyl groups has from 4 to about
10 carbon atoms, still more 30 preferably 6 to about 10 carbon atoms; and

even more prefergpplinothe’ d¥pelt, CBHIPPredéSfMnvertfon is alée dakénsl adkgnynyl.

group as an alkyl group containing one or more double bonds and one or more
triple bondegmgpeansredie rfosmulakdnyay] agreharmagenticedlye acceptaplersaly to
about 12scarbo on?egr?g)%od 15 o Ee%egirs%%eﬁrt% r c%ta%ftf Qe 8¢ 50 RYhegfouPs has
from 6 to abou carpon atoms. uitdble aryl groups 1in the
compounds of the present invention include single and multiple ring
compounds, including multiple ring compounds that contain separate and/or
fused aryl groupg. Typical ar 0 groups, contain from, 1 to 3, separated or
Fused rings and FLATONED SSBERL Ui STESEAT JRRGUURRS  Aisp. RS 8.8
groups contgadmpeiteid SoftforkRilh 10 earhorphudifgacdititallyS pastepldhlepraligrred
aryl groups include substituted or, unsubstituted phenyl, substituted or
unsubst i tut Etemer: RFodrag ol stere@igomer theneely feriuse as gaedicamentifor i cuteq
or.unsugﬁpiFR§E§§a%HR§§panthryl and substituted or unsubstituted anthryl.
Suitable heterocyclic groups include heterocaromatic and heterocalicyclic
groups containing from 1 to 3 separated or fused rings and from 5 to about
18 ring atoms. Preferably hetercaromatic and 20 heterocalicyclic groups
contain from 5 tQ abput, 10 rin oms, most preferably 5,. T ing
atoms. Suitable ﬁé@e@%ﬁ%@%gﬁg%%gigﬁﬁgéfﬁnﬁﬁ%&%%%%éﬁigéxbgugﬁgx%ﬁégéﬁt
invention comgadficempoutids efrfdrhmgla heoepbtrronsentitatly eatcEptably saltsyr S

atoms and include, e.g., coumarinyl including 8-coumarinyl, uinoly%
including 8 lawtomers:  Prodrigs or nstereoispiery, hergol, 5 in nthe tﬁ?%ﬂgﬁ/f

pyrimidimyl oo fudylor BHTHRL Prephtht il of &TdravbEMent. o Rhha z@tNtmeht BF201Y1,
tetrazolyl, isoxazolyl, oxazolyl, 1m1dazplyl, indolyl, 1soindolyl,
indazolyl, tadoer ZQther, agpeais lofztheyinveptioni aiemethedsief trcatmeat.aandyl,
thiadiazolyl, furazanyl, ri%%;in 1l ..triazinyl., cinnolinyl, . .
benzimidazof??ﬁx%gﬁg%%ﬁfgﬁgi? E8%J %¥%§§h§%¥¥§%”%eﬁ¥%EH?%%%&H¥E?“°H

benzothiazolydthebgstooidescd yiethwdi of trzhtingl any quanoxall imotablynaphtinarn,dinyl
and furopyridyl. Suitable heterocalicyclic groups. in the coqgoungs of the
present invadested Ryhreancesnwhigkyocomprises” 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 hetercatoms selected from N, 0 or S atoms and include, e.g.,
pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydrothiopyranyl, piperidyl, morpholinyl, thiomorpholinyl, thioxanyl,
piperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6- tetrahydropyridyl,
2-pyrrolinyl, 3-pyrrolinyl, indolinyl, gH-pyranyl, 4Hpyranyl, dioxanyl,
1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,

dihydrothienyl, dihydrofuranyl razolidinyl .

Cmitarol inyBhEHTASSHGAD A SRR ; St L Omesy Riasirug. of stercoisomer
azabicyclo [¢hereBf iepéthkr with hngiedimacandcdlyiacteptdblélcarrier or Hikiegitoups
above mentioned may be substituted at one or more available positions by
one or more suitable groups such as OR', =0, SR', SOR', SO2R', NO2, NHR',
NR'R', =N-R', NHCOR', N(COW)2, NHSO2R', 15 NR'C(=NR')NR'R', CN, halogen,
COR', COOR', OCOR', OCONHR', OCONR'R', CONHR', CONR'R', protected OH,
substitufed DETAINESUDESCRIETION OF PREPERREIY EMBOIIMENTS:ted or unsubstituted
C2-C12 alkenyl, substituted or unsubstituted C2-Cl2 alkynyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heterocyclic 20 group,

wherein each Of'FH@;ﬁéséﬁpﬁﬁﬁnﬁ%niﬂﬂéﬁ%n@ﬁ@&%poﬁ%h%Q@Eénﬂﬁ@mﬁﬁhﬁuﬁ%@up
consisting 'of hydrogen, OH, NO2, NH2, SH, CN, halogen, COH, COalkyl, CO2H,
substitutedasdefinedshoveuted C 1i-C12 alkyl, substituted or unsubstituted
C2-C12 alkenyl, substituted or unsubstituted C2-Cl2 alkynyl, substituted or
uhsubstituted aryl, and substituted or 25 unsubstituted heterocyclic group.
Where suéh groupkn ahese lengsdursds $hbsgroopsedan the ssldesed ineatcondancee

chosen from tﬁﬁ fo§§§9ing ligt. . Suitable halogen substituents in the
compounds o¥! th SNLARESn include F, Cl, Br and I. 30 12

chemistry is provided by Wuts, PGM and Greene TW in Protecting Groups in
Organic Synthesis, 4th Ed. Wiley-Interscience, and by Kocienski PJ in

Protecting Groupéﬂ@?ﬁﬁUE@S mwyr berhranched oraynbrapched;candpreferalilyvide
sections Onggggq%g l%gugg%%gftﬁzE29ﬁon%%%n%Qeéﬁc5nﬁﬁg &d %di&ss of

incorporate y reference 1n ir entirety. Examples '©of such protected OH

include 16thallyl grotps letshfrom lewtabout 6udarboatatems Evematee preferred :

sulfinates, carbonates and carbamates. In the case t erﬁ the rPtectin
E¥ §5 y ’

group for tfke 8l grones having da2s P HEPARAN AHDS, L, propy

methylthiomgdirdpyl (BN BHEHISTHE I dihEY torfigrysed-butyl Addoasrkokarethyl,
p—methoxybenzylo§¥methyl, %(3,4— di%éthoxybenzyl)oxé%meth 1, y

p—nitrobenz?@@&?ﬁl@tlj’)ﬁfp?ef@riﬁﬂt@@ﬁéngmmtm compppunds) of the present
-nitrophenyl et?ox m 1 - %? v

suaincolmet IVERFH ANSEHEY prefdBE /B ENGTEBEbS Hay from 6 to about
penteny DOxymet barboni hooryise ridl efemanbrecpeefeoahiveThBl o2 9 tarbon atoms.
cyanoethoxymethyl, bis(2-chloroethoxy)methyl, 2,2.,2-tichlorpethoxymethyl,
e imos ny EPYh PeB Gk BORVI&Te e o8, RECE ed allc groups of this s
o-bis(2-acetoxyethoxy)methyl, tetrahydropyranyl, fluorous

tetrahydropyranyl, 3-bromotetrahydropyranyl, tetrahydrothiopyranyl,
1 -methoxycycloheRyaferredmaliteny and alvmrypgioipsl in 4the compounds of the

methoxytetralydr Ot RRY b A My Be T hHRKd U HY AR PR A B he “or° nfbrg* + A€
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-chloro-4-methyl)phenyl] -4-methoxypiperidin-4-yl,

- (2-fluorophenyl) -4- methoxypiperidin-4-y1,
1- (4-chlorophenyl) -4-methoxypiperidin-4-yl, 1,4- dioxan-2-yl,
tetrahrirofuranyl, tetrahydrothiofuranyl,
2,3,3a,4,5,6,7,7aoctahydro-7,8,8-trimethyl-4, 7-methanobenzofuran-2-yl1,
l-ethoxyethyl, 1-(2- chloroethoxy)ethy%()2—hydroxyethyl, 2-bromoethyl,
1-[2- 25 (trimethylsilyl)ethoxylethyl, 1- methyl— 1- methoxyethyl l-methyl-1
- benzyloxyethy lox oeth -methyl- 1
-phenoxyethyl, lwf dmten%rajlnéﬁli%%%e %)L? ]ﬁé&ffgnou ag’ung one’ or
-trichloroepivre, dbubld bonds Baﬁ@xaﬁéu&r%are pﬂirf:}mz‘lbéﬁﬁagomﬂd preferred
1- (2-cyanoethoxy)ethyl, 2-trimethylsilylethyl, 2- (benzylthio)ethyl,
2- phenylseléﬂ?l%@ﬁﬁﬁiouﬁsBﬁﬁﬁﬂh03§yhigﬁkﬁé}?nlf‘Mé@ﬁ?IulL cggbon atoms.
cyclopropyl 1,
e choseypn OLE are, Fefetred WA br ARG wrolbRIRESom g O ABICRY
tetrafludroearbdir afdmeromethyl)phenyl, benzyl, p-methoxybenzyl, 3,4- 13
" climethoxybenzyl, 2, 6-olimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,
pentadienylnitrobenzyl, pentadienylnitropiperonyl, halobenzyl,2,6-

dichlorobenzyl, Su#aBlChiFIrpRRIpEYin the CcuhipoundoRanzicl prasedy Anobatian ],
fluorous benzyl, 4- fluorousalkoggbenzyl trimethylsilylxylyl

p- phenylbenﬂVJUdQ @HQH?EUK%IQU% ylngpxﬁﬁngﬂéﬁoﬁ@ﬂﬂ§¥¥§ﬁnggﬂﬁgb@Hgyl
4-az1do-3- C%&@l%kzbenz (TR theat Corlt &l SYREATE LYY BE T3el ary erohpuoTspiRhdmyton=Y,

p (methylsu vl, ps1i eta vibenzyl, 4-acetoxXybenzvl,
- (2-trifet Rydwps vonetihdrymel hoSydeparsied ar ﬁmqﬂmhgétaﬂdhfyd:m 6 tp abolxtl ,

4 -picolyl, met 1col 1_N inoli th ,
6 e oy 2 1 BiABOR ABE BT PRSI AYLEHADS GORthH R 6 to about 10
pyrenylmethyh ok %LEI%EBYS cleglyhpreferrphearyl pestips iAclude substituted
phenyldlphenylmethﬁ¥¥p —clfﬁltrgbenzh dryl, 5@§1bgnzosuber

triphenylme®iyln Kuuﬁibﬁb9mﬁheﬁyb§ﬁ8%ﬁ§h 0%fﬁaﬁ%hﬁ%uﬁﬁghéﬁ¥ﬂﬁéﬂhyl p-
methoxyphenéﬁr% Eé%l ZS?t l«%bgﬁt{%lﬂ?eﬁlﬁi@@ﬁe%&%ﬁfé‘dl%‘?tﬁﬁ%ub&ﬁfﬁﬁ?%

methoxyphen romophenacyloXy) phenyldiphenylmethyl
4,4" 4"]Erl@h@nﬁndhgﬂkmmbphhbmﬂmmddmphﬁnyﬁ%mﬂmmyhn@hgd 4 -
tris(levulinoyloxyphenyl)methyl, 4,4'",4"-tris (benzoyloxyphenyl)methyl,

4,4"- climethoxy-3"-[N-(irnidazolylmethyl)]ltrityl,
4,4'-dimethoxy- 3$uiﬂ%ib}é“lq‘?e?t@ﬂdé}r@ﬁbyl fRIpRaMedllieel tikteroaromatic  and
blS(4 -methoxyphenyl) pyrenylmeth 4- (17- tetrabenzo [

¢, g, il fluordeiannatinyclic graups @@méaeln@agrtfmﬂ to 3 sgparated o fusesl rings -
henyl) xanth h 1 9 1 3-
phenyl)xanchonbiord BPEEERICTEVERE. ardind O IRBRRALYY ERBLAOTATE ank

benzodithiofan bis (etRoxycarb dioxolan-2-ylI,
ben21sot2®lamlqrbaﬁc§elﬁ1cgmdps dontahre freme Sofo sdboyit @0heing atomgramesiting.

271t opropy PEEITADA B 1 (HBEASITS S DI e A ot pialns 11 the
dimethylhexybgipounds Nerbeienygespat hitkehtioh, tednthit déherhiwe 1ot ] tliree
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 benzoﬂﬂophenyh' benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl and furopyridyl. Suitable heteroalicyclic

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



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- 30
butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-3-[2-
(triphenylmethoxy)ethoxyldisiloxane-1-y1l, and fluorous silyl. In the case

of esters the protecting gro for.the OH can e selected .fr formate, 14
benzoylf ormglE@,e Steeﬁ'gﬁg),mghﬁ %}ggef‘fg% ,1\?’0 O; OF 13 20ms aat%é,j lgg‘@g}rﬁ Str8acetate,
trichloroac ?ﬁﬁ%ii@i’ﬁﬁ; tricklalgicoafiadlss, Netihpastfaedafle, tetrahydrothienyl,

triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate,

phenylacetatetirabydrothiopysanylse, pipsrsyhlprawrehebaylbi stiggesnBolinybn type
5. propanoyl ,, A-pentencoate,. 4:0X o 4- nedithi anoate,
5p-bis (4-me %%%%Bﬁén?ﬁ?ﬁy %g%y£%€§§§§§b2%%&?%@%&%@%%%'? g@@%%ggéggyf—
adamantodt e pxepaxrylna tthie phrydt hoxazepihyh a tdiazépinyha t thiageginghy 1 b@nidate, 2

,4,6-trimethylbenzoate, , 4-bromopenzoate, 2, -difluorghenzoate,
pnitrobenzoltEahydropyridyle 2-pyrrehinyl, Sspy Er—oilé’é' d 11’?9(? 1 Elﬁg%ra?ﬁg’?’ 4H-

4-az iQObUtYE?E%l%} Odioxanyl, 1,3-dioxolanyl, gyrazolin 1, dithianyl, dithiolanyl,
(2-azidomethyl)phenylacetate, 2-fRtritylthio)oxylmethyl }benzoate, 247 (4-
methoxytritdihydropyranylet hydihydmethiemylz - dihydrofuranyl,”  pyrazolidinyl,
fimethyl (tritvithio)aminolmethyl oate, - c4 -
methoxytrit§T¥%ﬁ§% %éthyla%?%%%oggﬁﬁéllbenégéégéég%?gﬁi§ﬁgi }bhenyfgcetate,
2- (prenyl oxyabichylb]dbdr@ibepeyl, 3H-indolyl, and quinolizinyl.

6-{levulinyloxymethyl) -3-methoxy-2-nitrobenzoate, 15

6- (levulinyloxymethyl) -3-methoxy-4-nitrobenzoate, 4-benzyloxybutyrate, 4-

trialkylsilyloxypyEygiatips dbcveckfehtivhed’mayiBe Subspehieer A€ ong or more
,2-dimethyl-4- pentenoate,2-iodobenzoate,4-nitro-4-methylpentanoate,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 unsubstituted heterocyclic group. Where such groups are themselves

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

Suitable halogen substituents in the compounds of the present
invention include F, Cl, Br and 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



12

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, methylthidmethyl, (phenyldimethylsilyllmethoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, [(3,4-
dimethoxybenzyl)oxyjmethyl, p-nitrobenzyloxymethyl, o-nitrobenzyloxymethyl,
[(R-1-(2-nitrophenyl)ethoxylmethyl, (4-methoxyphenoxy)methyl,
guaiacolmethyl, [(p-phenylphenyl)oxy]methyl, t-butoxymethyl, 4-
pentenyloxymethyl, siloxymethyl, 2—methoxyeﬂ'10xymethyl,, 2-
cyanoeﬂqoxyfnethyl, bis(2-chloroethoxy)methyl, 2,2,2-uickﬂometljo;§ymeﬂ1yl,
2-(trimethylsilyljethoxymethyl, menthoxymethyl, o-bis{2-acetoxyethoxy)methyl,
tetrahydropyranyl, fluorous tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4—methoxytetrehydropyrany1, 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-chlorophenyl)-4-methoxypiperidin-4-yl,  1,4-
dioxan-2-yl, tetrahydrofuranyl, tetrahydrothiofuranyl, 2,3,3¢,4,5,6,7,7ca-
octahydro-7,8,8-trimethyl-4,7-methanobenzofuran-2-yl, 1-ethoxyethyl, 1-(2-
chloroethoxy)ethyl, 2-hydroxyethyl, 2-bromoethyl, 1-[2-
{trimethylsilyl)ethoxy]jethyl, 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)jethyl, 2-trimethylsilylethyl, 2-
(benzylthiolethyl, 2-phenylselenyllethyl, 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-(trifftuoromethyl)phenyl, benzyl, pmethoxybenzyl, 3,4-



However, it will be appreciated that non-pharmaceutically acceptable galts
also fall within the scope of the invention since those may be useful in
the preparation of pharmaceutically acceptable galts. The preparation of
salts and prodrugs can be carried out by methods known 5 in the art.

For instance, pharmaceutically acceptable salts of compounds provided
herein are synthesized from the parent pmpound, which contains a basic or
acidic moiety, by conventional chemical methods. 10 Generally, such salts

are, for exauple. Aepored Py HEARRBCINT TrSAGHLAE DA phiioRlE T these

compounds w iom SN T letbted ‘the "appropridte vase or adid in

water or in ﬁta@mm;&osaizyﬁnt @énﬂadl@yhm&bpmr@rgdthe Hafsber@ggneral by,

nonaqueous media like ether, acetate, ethanol, lSOE opanol or

acetonltrllQné@gob?gﬁeé%%&hdﬁQQHE@@é:%ﬁ(ﬁgu@ﬁ@e%6$d}§ﬁﬁl =0aY s 4ereUs o1 ude
mineral a01@e&§§dr010dlde Sﬁqﬁsmuﬁaiwﬁﬂ9m§ﬁf_p%ﬁﬁﬁﬁﬁééﬁﬁlﬁ?ﬁwnﬂ-

hydrobromide stulphdte, nitrate phos hate organic acid
addltlonSSaEQﬂogwch}aaqﬁ&nnnqbammdleJ%amdnhﬂnaﬂ tfhﬁ&d@fbddegt@neﬂ,mé&e ate,

fumarate, c ate ate nate trate ela
methanesul £ SALOION @“@é%”?ﬁeneéﬁi %3 Xa%f é&3?1q§§ Padition
salts incl u@ﬁetanﬁbeazyi C 4sadetoxybenyl,a S,T(Qfmm@hyﬂ@mﬂ)%th@@ﬂmemoxmm,s Dam,

calcium and ammonium salts, and organic alkali salts such as, for example,

ethylenedlaﬁﬁﬁaﬁﬁ@ﬁﬁgﬁ%laé&B@OWk NZpigolh, 1 edranethyk2-picold | 0% andramine
and basic aﬁﬁﬁﬁﬁﬂ.ﬂﬁe gﬂts 62methoxy-2-{4e ﬂgﬂﬁH&ﬂﬁ4Q§LEBEnéHE@EFlon]maY be

in crystalline form either as free” compounds or as solvates (&.g. hydrates)

and it 1€ 1pymmyhnetﬂawht botdiphieoytmetyd witHimethexydiphenybaettyhk predent
intention. M S o tion are wn within, the t. 30 17
used in thl? §E° @ﬂéﬁghdefinéao%@%§D§§nﬁg%%@hg a c éﬁ?c co%g%und
having undefﬁpl@@qy@m@ﬂ@mimé(@taﬁdfyﬁﬂml)m@ﬂman ﬁa@ﬁhylm;th@@h@e&mdjﬁion of

a further chemlcal grou@ to change (for pharmaceutical uge)_ any of 1ts

physico-chefiethoxyphe yh§@@ﬂ’as‘g@§6T9B¥WPE9QﬂE*@P¥EW§@X%b1ﬁ%&?
ester and etl]i)&ﬁ %r@zdig IOf an g Jb*\f:gmg H%‘ﬁ) %ny ?tlve

compound per se 1stratlo to a subjelt.” Examples o known

methods 16£ ﬁrﬁﬂd¢mﬂ§Ehdphhﬁmp@&mﬁnnd@ﬂnmmﬂHmﬂﬁmg compound are kﬁﬁwﬁ”to
"th kill h t g.e K - t al.
Tentnoon ot SNSRI Ehub o, A2n s B MR S5,
Any compoundirhetfRxy St [Nqinlidagdlyimethylij#pkled to represemtdaﬁie@ho@p@tpl\flc

compound as well as certain variations or forms. In partlcul

compounds ré@é@@@@ﬂ@bYQ§¥b§ﬂKWﬁ§ﬁﬂaV@E&%Q%ﬁbgﬁﬁﬁméﬁ%ﬂrB%“%ﬂHn%ﬁ¥Eefbre
xist in di P
exist in iﬁf@aﬁg o;capggg}ﬁg;;rgn )M &Bé&ﬁi}ﬁtﬁgm@fanaﬁgl 9-(9-

stereoilsome eferred to herein mixturegd thereof,

are con@2idephényljxanthertythe 9qdp&whﬁuﬂhnﬂg&es@d9Iﬂnmghﬂﬂenmkﬁmhgmanjﬁh1ven

cacenare, oREORR T e i onie o dmEONSIROYEaRROP I S RPRRRAE forme,

one or more LRAXSFthEOBRT 1S,Sididge. #adtHeleaeE st %ﬂ?l—”%%ﬁer@&h‘élﬁvdtééﬂiﬁg the
compounds of the §resent invention represented by the above described

formula I m&YouRciemcthenAHi saarbeeprigetedy fé@ﬁntmmﬂ§%mé&@§hﬂﬁﬂyl
diastereois 01someraﬁﬂk double

possible, t%%eé‘mggfsﬁgesome cases t@gh&%?@lﬁ%z could gﬁ%@h%@ %ﬁ idomer or
(Z) -isomsr . dirhettiytherylsglilile 2amrbimyldisretnadilylioub tdutyditsethghsidyl, double bond
will have 15 ste ﬁ isomerigsm, EﬁXt could be t% same Qr d%%ﬁe nt than
the stereoi 5%@ %-@he otﬁi%ﬂgg & bond® 5 ]¥ gy olec %f ingle
30 isomers %E}Shéﬁ%fl‘iﬁé‘ﬁ?@&ﬂ?ﬁ dEeBaBAmEtAsi, tlbié’(t O/ lSEPRferyimsoxpsiFEent

1nventlon
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 Furthermore, compounds referred to herein may exist as geometric
igomers (i.e., cig and trans isomersg), as tautomersg, or as atropisomers.
Specifically, the term tautomer refers to one of two or more structural
isomers of a compound, that exist in equilibrium and 5 are readily
converted from one isomeric form to another. Common tautomeric pairs are
amine-imine, amide-imide, keto-enol, qutamlactim, etc. Additionally, any
compound referred to herein is intended to represent hydrateg, solvates,
and polymorphs nd mixtures, thereof when sych, form xi ' edium.
Tn adaitionbenyiole AeTt, o ChERec e, (UG AR B Hchicto it
isotopical liFichidroddetamidatas . All gearifftierbacetatepers, tautnmethoxyacetate,
atropisomersg, hydrates, solvates, polymorphs, and isotopically labelled

forms of th@@'@rﬂﬁgﬁ%%ﬁ?f%ed _tople’é]Pé(X?ﬁet%tﬁd mixPreRigrophenoxyacetate,
considered gﬁ%@%]?%%i%ﬁ%e@e Blﬁmﬁ)ré BRRtel Bisildctous chah® Hpevide a

more concis of the quantitative expressions given herein
are not §uapropaadylyidipentendade;m 4texupentancate, i ¢,4:eibylenedithiolpentaneatesher the
term "about! is ysed explici or Dot eyery duantity given herein is
meant to re%@%@@_%@oﬁgﬁgﬁﬁ gl—%_\dfre%xy‘r/%e%{xr‘élg)hgr&g)gﬁg 1 aiéé al lggir%%aeht Igo refer
to the appradgdmatfsate, teroitiidied Urakthioryerotohate, wsenkdates gsphedpiberpoateyferred
based on the ordinary skill in the art includinééi%tﬁivalents and

approximat iddsO-rimethylbenzoatepe r_iﬂfé&ﬁ%@?ﬁg}?ﬁ??@r me MerbenZfis i o for

such given Kﬁlldb%nzgagé &igaﬂ?%%qﬂéot%ﬁ@?ﬂ%ﬁ%ﬂféé@ﬂ@é&&?@%‘%ﬁ%ﬁé,

preferred Y 1s - CH ay=CRby- , an ay-CRby=CRey- , wherein
Ray, Rbi0 , (Zxazdémpttybphemyldeefitesd bR4{riyitiiojexyimethlibengoatcerréi{ay, Rby,

and Rey are_ hydro e%, Ensl 3? sg;lbggitu% d or unsUbstituted C1-Cl2 allkyl. More
preferred Ray, ?29%‘—,1 é\ ?ggfr\l}e W, %rffzcﬁ)r gen and substituted or unsub&tituted
Ci-Cb alkylﬂm@ﬂ@l W@@@g}}gmté}ydrogen, substituted of2-{(4-

unsubstituted methyl, 19 substituted or unsubstituted ethyl, substituted

or unsubst ifmethexysEtiihiolmethylaminel-aecthylibenzosts, £-(alixloxy)pbgaypcetates, 25
subst et ed o UBRIRGE THGS el e R HR DS EERS AENORRS futed

tert-butyl, or unsUbstituté&d isobutyl, and substituted or
unsubst 15ut édlevulinylekyhethyl) Brmethoxydt-mitoabehzoate s s defengylokybutyrqte, afle OR',
=0, SR', SOR!, SO ', . NO2, NHR' NR'R' =N-R' HCOR!, N B'. 2 _S_;OZR',
NR'C (=NR ' ) NEIKYlS ’Qﬁ‘ﬁgﬁéﬁ b %30%8%'5%%}8% P%B‘EﬁwHR '%ijd%ﬁg“g%
CONHR', CONR¢RtenoRfeQtecterlididbeizaid; i tut ed-ragounfidagflpéntandate] -012 alkyl,
substituted or unsubstituted 02-012 10 alken¥ substituted or

unsub;titutéﬁbﬂﬂanQﬂB@h?ﬁyﬁﬁ%substituéé&“BBﬂé%§@@§%¥@§%Eﬁ aryl, afd
Sroups 1s 1ol B ey O A sraen, On,
NO2, NH20 Shléi¥acétedymethyl)iaizpate)al kK3-|(2-chimbacesorygathyifivengoate, un2:2stituted
Ol_IOlZ alky](den%y%%%ﬁ%ﬁ%gnzoate, 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 alkenyl, substituted or unsubstituted C2-Cl2
alkynyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heterocyclic group. Where such groups are themselves
substituted, the substituents may be chosen from the foregoing list. Even
more preferred substituents of the above mentioned groups are 20 OH, SCH3,
SH, NH2, NHC (=NH)NH2, CONH2, COOH, pheqz#, p-, m- or ohy dr oxyphenyl,
indolyl, including 1-, 2-, and 3-indolyl, and imidazolyl, including 4- and
5-imidazolyl. rogen and meth re the most erre and Rc
groups. Spegi f§§?§y$n%H%ng%%gy%g§ﬁ§§lq% éﬁﬁﬁggiiéggg%%%ﬁggg%ﬁgﬁgg;R.ay {s

methyl, whemethdgméRely «aRbohatéhenfldsrepgntsthyll aathorete,f ethydd cRebonate,
hydrogen and particularly preferred Rby is methyl, and when Y is
-CHRay- CRbyremoeethyl Cﬁé%‘?‘i%ﬁ’l a&@ﬁbgﬁé@%h@é}ge@gl hyREFBoRAC o iy,
particular BEfisread] Rokrishdty T I HimeBR RenidfnlaadyPrehebRaR, Ray 1

methyl. 30Particulafly preferfed R1, 2, Rj,’R4, and RS are hydrogen and

substitubed (toimathysibd)ethsd t ed carbotate, a1 k21[dirnethgl(2nepbhyddmetiy])sipd]etind , r4,
and R5 h it . bsti 01-06 alkyl, d 20
Svon move pSitopate JIhERRIORYY Sonet camtonats Db ihenyinbsBoHioknl
substitutedcadhonatbst ituteg|{e{jpyethogykisstifenyl]ony|tetratwssilitarn-Sdyljorgpyl ,

substituted or unsubgtituted isopropyl and substituted or unsubstituted

butyl, inclGahenats,pisobutilegahenale khutly carbonals, - ¥inyd ) carbonaigsrallylceq or
unsubSt 1 LUt RA AR “YnARy PURAUHAE Y pRopdRFIP akbiiidte, Spibibhen

Preferred substituents of Bsaid groupé are =0, SR ! ZRQG NO2,
NHR', NHOR'carhonhte, pNEiCoRphenyt catbonate, 4mtexy-1-naphthylsmrbprater 6;bromo-
halogen, COR'; LOOR', OCQOR!, OCONHR',  OCONR'R' ONHR', ,CONR'R' rotected
O, bt & BT oG TAT A PEL coArpORaon BTy (G Berialty dAmilpbeREsT
unsubstitutegrfonats]2 phlteshehzylsubabohiterd rometisxybetizyt utcadbsiiat€1 2341 kynyl,
substituted or unsubstituted aryl, and substituted or unsubstituted
heterocycl idirgethexybensd o icarbonatec s anfhraguigendodmethyly 3 CaEhonale 1y %elected

From the IraBsfiemsi St Bvbaby r PRnitibhelifethi?, dHhorale, Dadqgen, COH,

15 COalkyl, CO ubstituted or unsubstituted C12 alkyl, substituted or
unsubst dGut dihittephdaryljeiiyd maithonsitt 2= (2=nitraphenyljpropipscarbanatd, akyt 2434 kyny1,

substituted or, unsuhstifuted ar h? and substituted Ay unsubstituted
heterocycli@mgggﬁ qﬁ e 3”588%@%’ a§§gare ﬁgﬁgglveéigﬁ s'?§%§@'%%gﬁe
substituentgafniaks chEepyridipihinsd -pheisdahyl ddrbbnate) BEvidhmethsd-ppeferred
substituents of the above mentioned groups are OH, SCH3, SH, NH2

NHC (=NH) NH2 pyddyilemined:ohepylethyl, sarbepater oRbenasylphearponate,doByb-
including 1gimathox@chdint "8 Honaénd az@iibocafirtdingnd - 3%dnzyl
5-imidazolyl. Hydrogen, methyl, isopropyl, tert-butyl, and benzyl dre the
most pré&fertaidc&bonate, ARd, irRthe casé d-caglampates the Srodedtinigatdyp fpathécularly

preferred Ri, R2, R3, d R4 are di . And ticul t d R5
are methyl, d§¥b§§i§g§ﬁ5x¥é?ggH%%§%8%§§9%¥%ﬁ¥§€éyhggggiégggéﬁmg; NR 7
wherein R7 jfethyl-Nes-hiesh &Egbamdke. The rEdtHokCYE ficky %ﬁﬁﬁ@%ﬁ@@l@%eand R8

are hydrogen and substituted or unsubstituted C1-C12 alkyl. More preferred

R7 and R8 anet m@mg;qql ama lsnitation of e seopenchibednvention, @imammw¢ and
even more p %ﬁ?eﬁig@%d%dar&%%ﬂlu@%ﬁé’& of Brotedting 3aEe for GAPHRPH IR

butyl, inclu
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 most preferred. In another embodiment, it is
particularly preferred that R7 and R5 together with the corresponding N
atom and C atom to which they are attached form a substituted or
unsubstituted heterocyclic group. In this 10 regard, preferred heterocyclic
group is a heteroalicyclic group containing one, two or three heteroatoms
selected from N, 0 or S atoms, most prqﬁgrably one N atom, and having from
5 to about 10 ring atoms, most preferably 5, 6 or 7 ring atoms.

A
EyoroliTine e, Ui B0 puREGECEE P o snapEEBIGARY HeslpiaR oS I

W, ,
the presence of One or moreé ional race 8 with a

dotted linesaNMordsprfaflevidnithd keopeasfetiae infention asides itbinse @ydbbetween
the C atoms to which Ri and R2 are attached, and the presence of one or two

additional ysehd i @@t@é@ar@ﬁi@nc of tpharmaceticallyr acgeptaple salts,t Thehed. 1n
addition, t?ge & Jff?)?lc&eé‘é}lﬁstﬁ{dgﬁg?i‘%%% oo 8@%@%&&%@% KowRr (Z) .

The single rs and mixture isomers fall within the scope of thé
present Hnvemthenrt.25In compounds wherein A is R18 22 When Y is a)
-CHRay-, -CHRay-CHRby-, -CRay=CRby-,or - CHRay-CC-; or b)
-CHRay-CHRby-CHRey- or -CHRay-CRby=ClRcy-, and a triple bond exists between
the C atoms to wHarlinRtarxeg phawmmecaticadlyed@ccepialepsaitscwl aecdmppunderred RO

is hydrogen, sulstituted or unsubstituted 5 Ci-Cl 2 alkyl, substituted or
Smsubst i put LEOVSeE; BOIER oAtR SYRIBEREE A this, PAESRL COMEPRA CHAIE ey
and substityggthifg AbAGRE bi tatier fbiel§y, by edliventicHal Megnidalabeuaddsy is
hydrogen, substituted or unsubstituted 02-C12 alkenyl, substituted or
unsubst 10ut &enerally,osuch 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



alkynyl, and substituted or unsubstituted C4-Cl2 alkenynyl. The 10
preferred substituted alkyl, substituted alkenyl, substituted alkynyl, and
substituted alkenynyl may present not only one but two or more
substituents. More. preferred alkyl groups are those having from 6 to about
10 carbon atoms; and even more preferably 7, 8 or 9 carbon atoms. Heptyl,
octyl and nonyl are the most preferred gakyl groups. On 15 the other hand,
more preferred alkenyl groups are those having from 6 to about 10 carbon

atoms; and %‘é‘éé‘ morﬁh %E%glcggi -iggﬁqg%cﬁglen atr?{BEan t&‘ éleng%gnyl

octa-1,5-dieny 1eny nona

nona-1,6- dl@@ﬁﬂngaﬁbymglamdergnnaa -4 , 4cheinicayl de‘mzaatroh, 3scﬂu:bnyhs
hepta-1,5-dienyl, hepta-1,4-dienyl, a-1,3- 20 dienyl are the m st
preferred aﬁﬁéﬁg}ﬁug%u@rsa RSl an bt ohChemical BroRby 18 ChANES P g roups

are those haying LEGHcAl UReFRRHF of (its JHARNcA BB hicAIN BropericBO Mk a§eTably
7, 8 or 9 cgrbonaatomg chjjil 7-ynyl, oct-6-ynyl, é%t grgyll oct-4- -ynyl,

oct-3-ynyl, sohﬂnhtyynyjo,tomlabﬂy&yyb,g nesten agaldyﬁtherlidimv%ﬁnﬁﬁE ofnam agtiyayl,

non-5-ynyl, non 4 non o) n
hept 6 yny CORunEl Hin e dhe §S3E YomgBtht pefYg ari BamiNation 19
1-ynyl are @Y@mjestt Exeafiplesast welk kmplwrgnmetheds Of producitiges pradrig nbae
preferred alkenynyl groups are

given acting compound are known to those skilled in the art and can be

found e.g. in Krogsgaard-Larsen et al.,, Textbook of Drugdesign and

10 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,

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

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

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

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

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

invention.



those having from 6 to about 10 carbon atoms; and even more preferably 7, 8
or 9 carbon atoms. Oct- l-en-7-ynyl, oct-l-en-6-ynyl, oct- 30 l-en-5-ynyl,
oct-l-en-4-ynyl, oct-l-en-3-ynyl, non-l-en-8-ynyl, non-1- en-7-ynyl,
non-l-en-6-ynyl, non-l-en-5-ynyl, non-l-en-4-ynyl, non-1- en-3-ynyl,
hept-l-en-6-ynyl, hept-l-en-5-ynyl, hept-l-en-4-ynyl, and 23
hept-l-en-3-ynyl, are the most preferregs alkenynyl groups. Preferred
substituents for said alkyl, alkenyl, alkynyl and alkenynyl groups are OR',
=0, SR', SOR', NO2, NHR' NHGOR! COR12 HSOZR
NR'C(=NR')NR'R', Bﬁtﬂ%ﬂi"é&n”%’ﬁm"%ooﬁﬁ rr8@01$‘1) q'%e S%N g

CONHR', CON%éBmetmsolt@ﬁﬂaed QR., sisbandtwias @s@meﬁ)b&tltam@ﬂn@rk, @r2 a@lkyl
substituted or unsubstituted C2-Cl2 alkenvl, substituted or unsubstituted

C2-C12 alkya{opisemers: capecificallym the, denmytantomer refery taong of ey &
unsubstitutegq, hetgerogyel ngor%?éll%f Wﬁ%wn%%a?%ﬁ&elrﬁeqaﬁ?d}ﬂ%nlﬁnd

independently selected from the 10 group consisting of hydrogen, OH, NO2,
NH2, SH, XCNaraadeaddy, conovgrtedafragi ormommsnbs&rnutt@da@nthlmuﬁemoned

B T e o S

substituted lgstimpeud HAdditibadllpcany eotpoimd referredioctierefudd irreadpd tare
themselves 15 substltuted the substituents may be chosen from the

foregoing 1TeRresaBtchysdrates, rselvatassand pelymosphsyand spixtuges. thgeepl

aLkenyl, alkmunls@l4 (GriS Bibf intheURedRES, fi?llz&’&ﬁ%ono%ompo%rn&c% rred CONHR '
OCONR'R', CONHR', CONR'R', and protected OH, wherein each of the R' groups

is pref elf)abl(y fmeemdw& emsimnhlysdm;geaﬂly tahslledtforms. oll zeometrib dsarmarssd
Ci-Cl2 alky bstituted or unsubsti ed C2-C12 alken stituted or
Cnoubot s i, o ETORRPaR, SITRIeS: . caolR et BV IO o 000 gyon
more preferigsiopidaliyikitelled forins:lofsheadbmpoumbseraferred] kytheregndandkenynyl
groups are halogen, OR', =0, OCONHR', OCONR'R', CONHR', CONR'R', and

- protected omixkeresi thergofly, aec consislered grithing bhe  seops: ofs thee pEesERLy
selected fr@Hb&ﬂiﬂﬁthy151lyl triethylsilyl, triisopropylsilyl,
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylhexylsilyl,
2-norboribyldimethylsilyl, t- butyldimethylsilyl tbutyldiphenylsilyl,

tribenzylsilyl, rl ogl(alq: Sll O_PCI%%%CS r1p€ioxl somephF%ﬁ%mc?&ar}/tltalf%gl ,di-

t- butylmethy151ly
pyrenylmeth@;g%ggﬁezs]sydn§: %ﬁtﬁéf@@ﬁ@fésﬂéﬁ/éﬁéﬁﬁé’d wiZh the term “about”. It is

hydroxystyryl dlmethy silyl, (2- hydroxystyr dllsopr ylsilyl, t-
butylmethoxHsKienstood) that, twhether, the rierm 14 @ is used explichly @sprebyl- 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- (triphenylmethoxy)ethoxyldisiloxane-1-yl, and fluorous silyl, and
wherein each of the R' groups is more preferably selected from hydrogen,
unsubstituted C1-C6 alkyl, and substituted or unsubstituted aryl, Cl, OH,
=0, OCONH2, OCONHPhenyl, and protected OH wherein 5 the protecting group
- for the OH is preferably selected from trimethylsilyl, triethylsilyl,
-triisopropylsilyl, dimethylisopropylsiljgl, diethylisopropylsilyl,
dimethylhexylsilyl, 2-norbornyldimethylsilyl, tbutyld.imethylsilyl,

t-butyldiphenylg , triben si , bri-p-xylylsilyl, triphenylsilyl,
diphenylmetﬁ§¥§§é§%% éﬂ—eg%%@%%ﬁgééélgﬁiﬁl,Sgggﬁéyfétfy)JH}ﬁkgﬁhﬁe&
pyrenylmethegsatsll vdubstita{éd ioe thydwbdtituted Lisbprapylhvamexgabytituteddone thyls
ilyl, (2 -hydroxystyryl)diisopro pyls ilyl, tbutylmethoxyphenylsilyl,

t -butoxydipHespbstityted ’Q%}’,la%@d‘tlé%ﬁ%%%ﬂ-or unsubstitufed tert-butyl,

3o L2 (tr Iphepy Q70 GHOOB (e IBEUL T suBBnftbd gt idithneg e the
most preferred substituents for these alkyl, alkenyl, alkynyl and 15
alkenynyb gsewbmtyWiRraferreds subHHayerd8Rifisaidgroupsmre R =ERER5SOR5 and a
single or a_doubl ond ists. . beLwee he S L,ch R4 are
attached, t§g)ﬁﬁg9el¥§%u 1tuti\él§%o’r Gﬁé%bst@g:@;g’ J@%wiﬁ}%@??’zo The
preferred. spRECENRIMRR keCN}Y halegerBrcCOR, NCOCR]Y GEORRYUOCONKR’, more

substituents. More preferred’ alkenynyl grou&sé are those having from 6 to
about 10 caMNB%mS;CQﬁH'IﬁvenC@‘IV_% repxe I@7,Oﬁ’or59b§€‘ﬁ}%ﬁ a®bms.

Oct-1-en-7-yhxlbsBfltet” S8 -y iy OC Subsiitated "8t/ unishbstitgled €
— 25 en-6-

oct-l-en-3-ynyl, non-l-en-8-ynyl,” non-l-en-7-ynyl, non-1- y%yl,
non- 1 -ed 05 - gikehyl nenbstituted- poylinsnbstifitted - ©23Gug] alkyaytl,- Substitdtednpt ,

hept-1-en-5-ynyl, hept-l-en-4-ynyl d hept-l-en-3-v 4 are the most
preferred a }%@@ﬁyﬁugﬁo@g R ﬁf@e?‘%%%ﬁéﬁgg P Eugﬂ’ég%f glﬁgégl ghe:tﬂcoecﬁiffr}ffl
groups are GRgup,~Whefdin caeBlof &He2R" grdiips, isNitidepeNBeRtly select&d frdfi¢hR ',

N{(COW) 2, NHSO2R', NR}CX=NR')NR'R', CN, halogen, COR', 30 COOR', OCOR',
OCONHR', OCEREUR consisting of dvmiregen, HOH:NOseNKy, 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 Ci-Cl2 alkyl, substituted or unsubstituted
C2-C12 alkenyl, substituted or unsubstituted C2-Cl2 alkynyl, substituted
25 or unsubstituted aryl, and substituted or unsubstituted heterocyclic
group, wherein each of the R' groups igs independently selected from the
group consisting of hydrogen, OH, NO2, NH2, SH, CN, halogen, COH, COalkyl,
COOH, substituted or unsubstituted Ci-Gfp alkyl, substituted 5 or
unsubstituted C2-C12 alkenyl, substituted or unsubstituted C2-Cl2 alkynyl,

substituted bst i d Ltut i
heterocycligaékéﬁé% §§%§§%§§S§5§§8§§§’§§§§§ﬁ§%§é?$8§£§§§§@%%§tegiﬁike
substituentsubstituted clors ansuisstittited fetlegdoisgbitititedMare yrsiflestiteded
substituents for the above mentioned alkenynyl groups 10 are halogen, OR',
Z0, OCOR", BEQRHR SUBKHO: OF CBREHDSRHRE " ASOPTORY! cRuRstiited Ak rein

each of theyRs,85aHRRAIBuBiCHRIaling S6heGhneddiountybsaasRd t%&‘?%’ﬁ%iﬁ,lted or
unsubstituted C1-Cl2 alkyTI, substituted or unsubstituted C2-Cl2 alkenyl,

substitubedsubstitiged arivnsebstitiited dsehutyend, substitiied o tursdbstituted

unsubstituted aryl. JEven more ferred 15.substitue » £ £ lkenynyl
Groups are HeqEULYL FEREErEESSRREHATS o sl MOTERETR, KoK SR,
protected OBO4REreNQfh&HRHLLNR'RYg sNoRh INHCOR!, ON(CORIefdFdBOyRelected
from trimethylgilyl, K triethylsilyl, triigopropylgilyl, , ,
dimetnyl i soNRONRINE R a1 Cloy Belogan p GOR 1C0OR L OGAR.;ACONHR,
2-norbornyl GisesRYs 1 LUBNHR, 20CONRI I bk tid v LoH: ~Putpdghapanybsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphefnylsilyl, diphenylmethylsilyl,
di-t-buiPlmeosubstityted o€sChebatkyl) - substiteted] mert hurgubstityted C2-Ci2

tris(trimethylgilyl)gilyl, . (2- hydr g tyryl).di thylgi 2
hyaroryecySHEPYL) SBsEEIed, pr UBSERN eI TG lo g BigTY) Sib¥iinted or
t -butoxydiphesubstituyted lar¥l,3 ahdt eduisstitopedppt -unsSubstituted heterocyclic

3-[2- (triphenylmethoxy)ethoxyldisiloxane-1-yl, and fluorous silyl, and
wherein eacBI&MP.cKBerein £achf the Rogtoupsdsdndspendently selectadfiom dhegen,

unsubstitutegd, "c%ﬁsﬁsjti‘r'i’glof?B@ré%(gi,té‘iﬁtﬁ@gojﬁmﬂﬁ}s‘yﬁs@ﬁ}lﬁ%g%ﬁyjcoﬁ}' OH,

=0, OCONH2, "OCONHPhenyl, and pro ted OH wherein the protecting group for
the OH 16 pC&RlkyhIGOOH, sathalitbied o unstibetityad ChiyCi2 alkibrswbstitiged :

triisopropylgilyl imethylisopr lgilyl, diethylisopr. lgilvyl,
Ginernornoyof migpstliad i EoP Rk, stibsuted b fRRIBaRaTCCre
t-butyldipheaikgisd,l ydubstitilted z ydrs itpdubstitutedxyvdrylsidnd , subfstituig@henylsilyl,
diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl)-1-
pyrenylmeth8§§§b§§§9@il§‘ﬂﬁf§?%¥§yg§%l&lyélqrﬁlS,QQh groups are themselves

hydroxystyrylhdinaehy hidlsdbdRutyll T4y tHE ehoihs RBRPRYL Stot¥doihg list,
butylmethoxypheny181lyl, t-butoxydiphehylsilyl, 1,1,3,3-tetraisopropyl-

20 Even more preferred substituents of the above mentioned groups are

OH, SCHs, SH, NHz, NHC(=NH)NHz, CONH2, 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-(triphenylmethoxy)ethoxyldisiloxane-1-yl, and fluorous gilyl, are
the most preferred substituents for these alkenynyl groups. '
Particularly preferred R16 is hydrogen, OR. and OCOR., wherein R. is
gselected from hydrogen and substituted or unsubstituted Ci-C1l2 10 alkyl.
Particularly preferred R. is hydrogen and substituted or unsubstituted
Ci-C6 alkyl; and even more preferred i@ hydrogen, methyl, ethyl, propyl,
igopropyl and butyl, including tert-butyl. Hydrogen, OH and methoxy are the

most preferred 6 . groups. 15Particula referred R17 .and Ris are
hyarogen and susBR AR relREe f v & R RIS i R G Or oy 2o
and R18 areyhkdbetititednd; b AU Moreopreféried Riakd Ry &fe-Bgdrdderilandnd even

more preferred are hydrogen. 200n the other hand, in compoundg wherein A is

Particularl§upstiftedear nnsubstifutess &i-Cowberli andgver moregpreferred dseq

Ci-C1l2 alky ti o) S it G v itiited or
unsubstitutégdggg%ﬁZﬁg%ﬁgﬁfﬁyggngpgﬁéég§ é&éror unsugétﬁgﬂgggﬂ%zggiZ
alkenynyd, buodyméiyelrpgef éstd ;nos$ preferoegkn, 27 substituted or

unsubstituted C2-C12 alkenyl, substituted or unsubstituted C2-Cl2 alkynyl,
and substituted or unsubstituted C4-Cl2 alkenynyl. The preferred

substituted alkyllh afigkfiridabedimesEnyis parthailaflyinefatednhidt RochrriiRstituted

alkenynyl may present not only one 5 but two or more substituients. More

preferred alogether-aiifs the corresponding Myatamsnand o asemute which then ageons;

and even mo 9 ; :nonyl
ﬁiﬁ&?@iﬁ&ﬁ hetericydic g, RPthiBonY

are the mos§%§§§§§3§§§%gfé§§§8@%8§é. On the o@ﬁer hagﬁgl%gre %refeéred

alkenyl 1§9rovggardye prefeseechahiterotyclic 6 groupbdst d 0 hetetvaticgclims gremp even

more preferably .7, 8 10 or 9 carbon atoms. Octa-1,6-dienvl,

bota-t . 5-aicapiaining 9ng, Boor ifee Buproatonssafgied TRFLN, O ons algms.

nona-1, 6 -diesssk prefitably 6né NeBYIm, aaa%dw%@é&ayg to ®Bat 103 ridgetvins,

hepta-1,5-dienyl, hepta-1,4-dienyl, hepta-1,3-dienyl are the most preferred

alkenyl gromes! prefenablythdy Hahdingetemsr & Pyradiding groupdscihissmost those

having from ?d%%éﬂxnﬂ:lS 10 carbon atoms; and even more preferably 7, 8 or

9 carbon atémsg. OcCt-7-ynyl, oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl,

oct-2-ynyl, non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl,

non-4-ynyl, non-3-vynyl, non-2-ynyl, non-l-vynvyl, t-6- 1, £-5- 1,
hept—4¥ gnyl, he%%§§§§ﬁ9¥,Pﬁ%@%§§-§n§¥%PEE%”%@@EE%- n@ﬁ¥§¥§ %HERMBEQYHY
preferred 2@oalsVinYihd prates -indicdtbg wither detRd, likerMdrefrefereed 3d thrynyl

groups are those having from 6 to about 10 carbon atoms; and even more

preferably Presense of enelsdditienalshond between thedfs atoms: to sthich Jyand
oct-l-en-4-yuvyl, oct-L-en-3-yn -l-en+8-yny, Nn-li~..en-"4-

non-1-on- ¢Sy ite Jlaqid dnd e gigledcbr oxbar (VY agdilfihd ¥gHas |
hept -1 -Q0- 6 betweéen tketC AtemsStoywhich Repindl Remaré-athydhedaria additioh; ¢he3-ynyl,
are the most preferred alkenypny oyps., Preferred substituents for said
alkyl, alkesifreoghemistyy ﬁ&agﬁé%ﬁﬁﬁb%m gxist 3 '(13)5}?:06 ,(t—ZER’F},le %éi,e SO2R',
NO2, NHR', IpReérs aBdBixtNEEOB! thdliSerhers fallReeRi thdBESPe Rt BrésentCN,
halogen, COR', COOR', OCOR',

invention.
25 In compounds wherein A is
Ris
Ri7 %
l
e
Rie



30 OCONHR', OCONR'R', CONHR', CONR'R', protected OH, substituted or
unsubstituted Ci-Cl2 alkyl, substituted or unsubstituted C2-Cl2 alkenyl,
substituted or unsubstituted C2-Cl2 alkynyl, substituted or 28
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, , CN, halogen, COH, COalkyl, COOH,
substituted or unsubstituted Ci-Cl2 alkyl, substituted 5 or unsubstituted

C2-C12 alkenyl, bstituted nsubgtitu Egégz—q%é Q%Q%FYI _substituted or
unsubstituted af@%?nagﬁssﬁb§§§g§%éd4§§k@ﬁ§ Sdatiu=c i éfd§§gﬁién§roup.

Where such gyqupscars hNSTIRS-CHRG-CHRSA ort FEHRIPERLIAERL S, Bad ®e

chosen from the foregoing list. More preferred substituents for the above

mentioned alﬁébthnéfkgﬁﬁ%beme@h@l%%mm @ﬁ?@%&%@@ R&%@éﬁ@a@?@d; =0,
0COR", OCONGE, OCONBLEL o
a

(ciéted R udropel BuBERNOEN T (Hsuicififed oo

of the R' groups 1§ pre%g%
unsubstisut €-Cik- ke adibdtitutet sori unsabstituteds (o<t htalkedyl 2sihstitalteeényl ,

substituted or ungubgtituted C2-C12 alkynyl, and spbstituted,or 15
Gneubst icacon WIYDSE fore palenyleatd sttt or sy wntittted K
alkenyl, al]éwylalﬁEﬁ%ﬁ}ﬂ?enWé gpraembye RalogarogéR' / substiQH@UHR br
OCONR'R', CONHR', CONR'R', and protected OH wherein the protecting group

for the OH uaspbstitutad] CxE1zcalkgnyhomubstifatedy 1051 Masubstituted, 16312,

triisopropylgilyl, dimethyli opylsil ' Y&l gopr 1yl
dimethylhex?@gq§§i,aggggr 8§§§¥§iﬁ§ti?f%%f%%#%%¥b§%3§§i%g%éééégli{gg
;buiyld%phegﬁ%sﬁ?ﬂisgb@ﬁhﬂ@ﬂyhﬂ@ﬂykﬂﬂﬁmﬁupxkyﬂ%éﬁﬁﬂaﬁub%ﬁﬁm@@n@kymyyl,
iphenylmethylsi ,di- t-butylmethylsgilyl,bis( t-but -1 -
pyrenylmethé%@?s?t‘i%ﬁ Ituted @k?%’%mlyﬁsgflfﬁqt(gmy ongjbut two or more

hydroxystyrghhdingdrngl Mdoet 8l(gfefre1@[¥§H®¥Y§'Eﬁ?¥ldl%i H56ET BapiAks Irovd 6 1025
butylmethoxyphenylsilyl, t-butoxydiphénylsilyl, 1,1

|3, 3-tetraisbpudphd Tarber ratopisnandeevenmenchpreferably 1 dx8ner 9 capbonand

fluorous silyl, a wherein each of.th ! 11 ' o ;§£9
selected fr8%“ﬁ§dggﬁé%;Qﬁ%gdggi{%E?é§r§f586%§%k§§?%§§§‘égﬁgéﬁt tégiﬁr
unsubst 51t ¢He atldr, hdhd, GHore=prefOredtdkeAFOpERIpanate, throst pavingdfrerh 6H
wherein 30 the protecting group for the OH is prefergbl elected, from
trimethylsilQRboutiHRce1 qriﬁ?nﬁfilbdosmﬂ%&qme,feéﬁ&tiﬁ Pgoﬁfé&%ilyl,

diethylisoppepmlsikcia- FENGERYE hegothSE bydienyt nosdarnulditasthydsthlyB- t- 29
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,

triphenylsitjanyldiporantifretiensls in9ng- ldé-fiicnbh;ymathﬁi@i@myh, , iengtl =putyl) -
ryerryayr SR O LB BB S i Heple Kadienyl pepta-1,3-
20 dienyl are the most preferred alkenyl groups. On the other hand, more
preferred alkynyl groups are those having from 6 to about 10 carbon

atoms; and even more preferably 7, 8 or 9 carbon atoms. Oct-7-ynyl,

oct-6-ynyl, oct-5-ynyl, 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 butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1 , 1
,3,3-tetraisopropyl3- [2 -(triphenylmethoxy)ethoxy] disiloxane- 1 -yl, and
fluorous silyl, are the most preferred substituents for these alkyl,
alkenyl, alkynyl and alkenynyl groups. l0Particular preferred R16 is
hydrogen, ORa and OCOR., wherein Ra is selected from hydrogen and
substituted or unsubstituted Ci-Cl1l2 al . Particularly preferred. Ra is
hydrogen and substituted or unsubstituted Cl-Cé6 alkyl; and even more

preferred is hydro , methyl, ethyl, pr 1, isopropyl and tyl,
heluing tBEPLIGEaD YAY G A the 036 SRRl pIRSRURE Grchinnecbraieited req
R16 groups.sHpstifiehrby suiefaryedalkényBralkhasgl and AkEn9Hsh gesdps@petituted
or unsubstituted C1l-Cl2 alkyl and particularly preferred R19 is£§¥dr0gen,

substituted WY, s IR SOR eS8 LR.ANO2a NER, G RwNEKGR, RYCQR Y, 20
substituted Ub S Ed st ol 2 ky e Qﬁéer 7 prhHBis are
hydrogen an%@é@ittﬁ%?lﬁﬂ&ﬁgu éticg%fteéa?%%&S alkyl ggor?’o’re preférred
R19 are BydORENHRMOGONRIR G CONHRIUCONRRE eprotécted @Hsysulsstitu€isrk or

wherein Ra is a_substituged or substituted C1-C6 alkyl. Partigularly
preferred RENSUbgHEweH éﬁﬁ??,ég ny%f§5b¥%byﬁraH@SBﬁﬁ?f?“&% éﬂ%%ﬁding

tert-butyl. o HxeH NeEdsEFeRr seduRsibsBhfteand,Rig aBgrirdsessttuiareicularly

preferred is thé presence of one or more additional bonds in the places

indicated witisubstitatodd arvhe ambreubstitbdedcar i unsubstituiste deateroayelione
aditionsl SRAGGHURGR SR § R eIt APATENE sfeual it 20l
and R4 dfe growpluehsistingddiydmgenh©H, NO2, NHz, 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-



30 stereochemistry of each double bond may exist as (E) or (Z). The single
isomers and mixtures of the isomers fall within the scope of the present
invention. 5More particularly, preferred compounds of general formula I are
those also having general formula IA or pharmaceutically acceptable salts,

tautomers, prodrugs or stereoisomers thereof 10 R1 (IA) wherein Y is
selected from -CHRay- -CHRay- CHRby- -CRay=CRby-, -C H Ray- CHRby- CHRcy-
-CHRay- CRby, = C Rey— , and -CHRay-C-C-; each Ray,. Rby, and Ray is

independent%y S d% qm o) 5 sup__ tut u d
Ci-C12 alky?,l2 @BE bepylr gg’u%@ ea C2 o1 kfg%°§ s lg§§ %ﬁgituted
or unsubsti{HeedinC 2edeh? @fl]ﬂyjeyR,’ grolﬁ:fs ijg $@d1®ct;ﬁ@fe‘iabtgr hsei&zagdn from
substituted or unsubstituted C1-Cl12 alkyl, substituted or unsubstltuted

C2-C12 alkeBydrogam unpahstituted ercg@llaﬂsaygt&%%téwteé oFynsybstitptedp s 5 o
selected TrARLRAROHALO FCONHS SORTNHPRCNE And #OHES OH whéreifkenyl,

~and 'substit ofr unsubdtituted’C2-Ci2 al ynyl or R7 and R5 together with
the corré&sptheinpyoteciingn groly deomthe WHchsthpreferablyt seldcted]l mdgordorm a

substituted Iglfne%ﬁ%lblyflt]fl &y?glﬁre[:: o%ﬁslgfro%ff%ﬁ@f, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, diphenylmethylsilyl, di-t-butylmethylsilyl, bis(t-butyl)-1-
10 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

15 alkenynyl groups. ' '

When Y is —CHRay-CHRpy-CHRey- or —CHRay-CRpy=CRey- and a
single or a double bond exists between the C atoms to which Rz and R4
are attached, then Ry is substituted or unsubstituted C4-C12 alkenynyl.

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

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

30 COOR’, OCOR’, OCONHR’, OCONR'R’, CONHR’, CONR'R’, protected OH,
substituted or unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted

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



5 each RS8

unsubstituted C1
and subst 1tu£e1<1in

hydrogen,

substituted or unsubstituted C1-Cl2 alkyl,

and R9 are independently selected from hydrogen, CORa, COORa,
substituted or unsubstituted Ci-Cl12 alkyl, substituted or unsubstitu
C2-Cl2 alkenyl, substituted or unsubstituted C2-C12 alkynyl, and

substituted or unsubstituted C4-Cl2 alkenynyl, with the proviso that
is -CHRay-CHRby-CHRcy- or -CHRay-CRby=CRey- and 10 a single or a double
bond exists between C3 and C4, then RI giss substituted or unsubstituted
C4-C1l2 alkenynyl; Rio ig gelected from hydrogen, substituted or

uns a_OLT<yny is ‘se

Ogﬁouﬁqﬁﬁélﬂm@%@@haof fiRaR bgrdiips(islpdepedd 8RAE éebébﬂédm@&b the

Sub: thtujt]é&/ Ary f?ﬁ@;g&ggﬂﬁfdunSHbSt SE}}?? Hetef fog ngnyl

ted

when Y

from

substituted or unsubstituted

C2-C12 alkeS8yAUpP Hemsisting of Jwelrogen, @Huﬂgjbg{ﬂ%u@éld @, batogen(OH, and
each Ra andddypre é@é@%ﬁh&cﬁ%}%ﬁ%sﬁﬁ%&l@r@%&kﬁ%ﬁm& gd o

unsubstituted CiT¢12 alkyl,

subst1tuﬁedODnnunﬁmﬁﬁId@mdéﬁCRQéﬂkﬂmﬂlK¥ﬂ¥EKUEﬂb$E1unS@HSbﬂﬂzd Ca-Ci2
unsubstitute substituted or tltu ter JLQUP; and
each dotteda'ﬂ?ﬁ]éx’reigﬁgéﬁsaan opgngugipﬁggltlog 1 %o(?ld r%l é%crlnpounds of

general formmbabslitutedrhetordbeydlic grodprWideré duch Giokpy-are C(Rems€Rey-, and
—CHRay CRby=CRey-, wherein Ray, Rby, , and Rey are as defined befgre.

Particul arl§UP§E'@{¢§§@éhﬁaﬁlbﬁ%‘f}len@r@aﬁe?e Lhosepairegethenforegeingiisteq or
unsubs 1 U ffbrk pieterred Stbs AR O 1" A 8BoFe feriined Atkdiginyt golipdrogen

and substituted or unsubstituted Ci-Cé alkyl,

10

15

20

25

30

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 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, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
triphenylsilyl, "diphenylmethylsilyl, di-t-butylmethylsilyl, bis(tbutyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2-
“hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl-
3-[2—(triphenylmethoxy)ethoxy]disiloxané-l—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
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,

substituted or unsubstituted C2-C12 alkenyl

32



5 even more preferred is hydrogen, substituted or unsubstituted methyl,
substituted or unsubstituted ethyl, substituted or unsubstituted propyl,
substituted or unsubstituted isopropyl, and substituted or unsubstituted
butyl, including substituted or unsubstituted teft-butyl, substituted or
unsubstituted isobutyl, and substituted or unsubstituted 10 sec-butyl.
Preferred substituents of said groups ajge OR', =0, SR', SOR', SO2R', NO2,
NHR', NR'R', =N-R', NHCOR', N(COW)2, NHSO2R', NR'C(=NR')NR'R', CN, halogen,

COR', COOR', .OCOR', . QCONHR ' CONR'R! . CQNHR', .CONR'R! . protegct H,
substitut edt%%h%%éggolt 1@@%‘5& Y &’ng } S%'S_!Ll ky(%: %ﬁ?&?f%ﬁ%%&y ld rg{figﬁggﬁkgﬁt ed
C2-C12 15 aiﬁmﬂmem@uted or unsupiiftrimegd/1Sityli$iFlalkynyl, systituted
or unsubstituted aryl, and substituted or unsubstituted heterocyclic group,
wherein eachyglfo}%’kﬁ@y@i)dgi’éﬁ@gsﬂlél, indefZhadmpstuyldisepropydsillne group
consisting KLt on iy IsiVE - cBitoxstiiphEllylshel 09508, S WBhralddpHtgyl. COOH,
substitutedgg%ﬁunsglgﬁgigt%%écsi}?@i—é]:}?gl 5 yg, s%gs?:l’tuf:e’d’zo o0 u?l%ﬁ%}stituted

C2-C12 gBkeﬁy[]Z;(tdphshihntté@xg}ethnx;a]]déﬂibxamdl@,—Cémzi aflignoys, sébybstafCuted or
ihere such 6T RrERTh S abS Ut tlsd0s et ERY g ente may be
chosen from the foregoing list. : :
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./
|
_ O
Rig
ORyg

Particularly preferred Ro¢ is hydrogen, substituted or
25 unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2
alkenyl, substituted or unsubstituted C2-Ci2 alkynyl, and substituted or

unsubstituted Cs4-Ci2 alkenynyl, and more preferably is hydrogen,



- Even more preferred substituents of the above mentioned groups are 25 OH,
SCH3, SH, NH2, NHC(=NH)NH2, CONH2, COOH, phenyl, p-, m- Or oO-
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, whien Y is -CRay=CRby- then 30
particularly preferred Ray is hydrogen and particularly preferred Rby is

methyl, and wﬁe s -CHRay-CRby=CRay- than particularl referred 33 Ray
is hydrogensg Sﬁ%}éﬁél , Of)ar %éﬁﬁg%ét%fgf elg%e I%Qbyaﬁ%%ny yd%%%gtﬁty%gﬁd or

particularlijngtibsgtiied B¢ i alkehyly hndPsubsttiutedlor nuetibsattedSCi-C hydrogen
and substituted or 5 unsubstituted 01-012 alkyl. More preferred R5 is ' .

hydrogen andlkemysyhcuFhe preferred ssubstituted: -alkyh ksubstitiied valkenyls
preferred ig .t ; st . ] iftuted or
Dmeubst i cut SAURARIEE Mt SRESHRTe IRSRyay LR Bresgit nof B ond % 0s
unsubstitutbdt twmpoopydresdbstibaients: t Mbro rpreferved talkyl: gtoups pi¢ those

including syubstituted _or unsubstituted tert-butyl, substitute I,
imsubat i ur BAVAERAR,© To Ak L1 carpen AEoms Siien AgRe bidieTabr. 8
Preferred syp9tddrbRntstovis.SHepyIrecys antdenORyl are0theShbst $oBferrétDakkyl NO2,

NHR', NR'R', =N-R', NHCOR', N(C0102, NHSO2R', NR'C(=NR,NR'R', ON, halogen,
COR', COOR'graxEs 'Onotiamther hand more queiarred alkenxiwarouns-ate thege o,
substituted . 1ép§ ' uhed 0 S b Nof =Y SyRIsti tgted
02-012 alke%;g}gfl,n su§§§§§1§ted 3&%%%%@%?@?3&%?%‘% a%ggr?;ﬁ;f,% suI?st’ituted or
unsubstifuted @rgarboandtemiss tQdchat &M-dienyhsobte:1 thrdienyl e tostadydidienyglyoup,

wherein each of .R' groups ig jndependently selecied fro h roup
consisting B%taii};'pfgéeé}y ,1’ 2 51081137 f‘l% C_)él,e o, nepa- gﬁf(%ﬁgy ggeﬂ(,m%gl{g_cﬁggﬁiyl ,
COCH, substiapnber 4Odieh?‘§,ubﬁﬁ15at11}39@iéﬁ5d,0 IRemhkY,5-dignyEt Hepted ,9dienyl,
unsubstituted 02-012 alkenyl, substituted or unsubstituted C2-012 alkynyl,
subst itutedheptamd s3sdienyduares the-ymosts paeferned: alkenyl grounss O dheptber

heterocycli o W c ' GHE . 81 ' e
substituent glaglg’ ma?/rebg?egggggnﬁlf(%ggpgi% fo Jiggg}gg& %%gér%}gég t—érlng(?;%bg Eg ferred
substituéntdQodartion atams; memdt éveredngreoprefeaaklyoR, 8S6HD, carhomHAoms.

HC (- NET . SO SoR BT Ry o PR S ORGP el
5-imidazolyjet-H¥HsAI88n-8'SHyY, lnod-SOpaPR Hon -beyrtylbueril 5 3yl besryilyayk the
most 30 preferred R5 groups, and even most preferred methyl, isopropyl, and
tert-butyl.non-3-ynyl, non-2-ynyl, non-1-ynyl, hept-6-ynyl, hept-5-ynyl, hept-4-

' ynyl, hept-3-ynyl, hept-2-ynyl, and hept-1-ynyl are the most preferred

20 alkynyl groups. On the other hand, more preferred alkenynyl groups are
those having from 6 to about 10 carbon atoms; and even more
preferably 7, 8 or 9 carbon atoms. Oct-1-en-7-ynyl, oct-1-en-6-ynyl, oct-
1-en-5-ynyl, oct-1-en-4-ynyl, -oct-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 OCONHRZOCONRRZCONHRZCONRRZpm&wmeH,mmMHumdor
unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C2-Ci2

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



34 Particularly preferred W is NR7 wherein R7 is as defined before.
Particularly preferred R6 is NR8R9, wherein R8 and R9 are as defined
before. 5 Particularly preferred R7 and R8 are hydrogen and
substituted or unsubstituted Ci-C12 alkyl. More preferred R7 and R8 are
“hydrogen and substituted or unsubstituted Ci-C6 alkyl; and even more
preferred are hydrogen, methyl, ethyl, opyl, isopropyl and butyl,
including tert- 1 0 butyl. Hydrogen is the most preferred. In another
embodiment, it %s.ga icul?rl re eﬁﬁgﬁ %hat R7 a d.gS gp ether w?th the
correspondif‘i‘é}lsfi]1 gEl I at SRR h8§' -nguEEEI %E‘f d%%eo%%ocgfc 1
substitutedgegupnwhbsdin teacbloflecROghsUpECisdifdependantii selebbed Gi9aa dhe
preferred heterocyclic group is a heteroalic¥§iic rgﬁi containing one, two
2w

or three heg%%iﬁ%@ﬁe@’dﬂ?gﬁﬂNpﬁs BPqg x + halegeay £9H,one N
atom, and h@?%@lﬁﬁ?gl?{ﬁtﬁlﬁﬁ?ﬂfe& Or uRsLB ATRed [@Séﬁﬁ%?%%&iﬁ'teé or 7

ring atoms. e group 1s the most preferre hen Y is a)
-CHRay -, 5- CBRayn€iRtituted BaseRikenyly subEiitated orCansubstituted Co-Ci2

-CHRay-CHRby-CHR,v- or -CHRay-CRby=CRcy-, and a triple . bon Xigts between
G5 i ca, BISIYLrPIERIEAED e BRSURCHYTED ryThonBd ST LR La O
unsubstitutegsubstitdted! helerosydlat FEoGeI Whered suels ulretipsusrd themeeReg  kenyl,
substituted or unsubstituted C2-CI2 alkynyl, and substituted or

unsubstitutegbstituted, dheesyhstituants angycbe choseni Fomydhsgloregeimgstistuted or
unsubs tE EUt ffh €25 fchrr A i RS b e T b0 ve BRI Bty - Ghy A Yy L
and substitute r unsubstituted C4-Cl2 alkenynyl. The pretferred
substitdfedaatkalkedyn@utpronipst exte aiadogen, OR’st+Out QCARKyCONMR’,
SubStltutedO%gﬁwlcgﬁlle’, 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 more substituients. More preferred alkyl
groups are those having from 6 to about 10 carbon atoms; and 35 even more
preferably 7, 8 or 9 carbon atoms. Heptyl, octyl and nonyl are the most
preferred alkyl groups. On the other hand, more preferred alkenyl groups
are those having from 6 to about 10 carbon atoms; and even more preferably
7, 8 or 9 carbon atoms. Octa—l,6—dieny%ﬁ,octa—l,5— 5 dienyl,
octa-1,4-dienyl, octa-1,3-dienyl, nona-1,7-dienyl, nona-1,6- dienyl,

nona-1,5-dien .nona-=1.,4-dienyl,,.nona-1,3-dienyl a-1,5- die ,
hepta—l,4—d§8§b ?nﬁgﬁ@amﬁz3%§%§¥§HB§%%Y%H¥Lmgé%%ﬁ%%%ggre rEEﬁ%&@fﬁgioups.
On the othegipRadylsigrediptrishinethyAsinyvdi- sbavEfhahglsilhhsbidtapiung)-irom 6 to
about 10 carbon atoms; and even more preferably 7 10 or 9 carbon atoms.

) eferably 7, 8.
Oct-7-ynyl, Pyeenydmetbhoxysilyl-s-ynyl, odgisitrimethylsibdl)silylynyvi, oct-229ny1,

oct-1-ynyl, 2 : ~A=yoivl, nen =5= 2 pon-4-ynyl,
non—3—ynyl,hg§§¥§@§2§ékhﬁgﬂg §X 1, h@%E§%¥§§§P?%@gg§9%¥§§$?Pnhept—%—ynyl,
hept - 3 - yiBy 1l butgmethoxyphenylnilyhepbutexydiphenyglsilih ek8, Ptetraisopioplkynyl
groups. On ther hand, mo referred 15, alkenyny, roups.are those
having fromggif@ngggggﬁﬁ6ﬂg§¥§§HB§§@%§§m§ﬁg'g@ihEﬁﬁge&%ég%gié%gi 5?68 or 9
carbon atomghe Gebstl prEfefred ¥hibstidmten for- vhese, allgil, hilesind, ¥illyyinyl -and
oct-l-en-4-ynyl, oct-l-en-3-ynyl, non-1- en-8-ynyl, non-l-en-7-ynyl,
non-1-en-6-HKENYNYbErauUpRs-5-ynyl, en-4-ynyl, non-l-en-3-ynyl,
hept-l-en-6-ynyl, hept-l-en-5-ynyl, hept-1- 20 en-4-ynyl, and
hept-1-en-3-ynyl, are the most preferred alkenynyl groups. Preferred
substitdénts forPastichlai pyéfereedkBungyis, hgdkogen] GRdandk@C@Ra] wherepeRare OR',
=0, SR', SOR', SO2R!', NO2, NHR', NWR', =NR! NHCOR', N(COR) NHSQ2R',
NRC ok ) S foelected " fram ugrirogé  and sRbSUiER - of JiBRMRSIIEA NG 1K
CONHR', CONRIR/, PEAIQUEES OBrefetPedUIRGT i5UtARrogenin awds tsubkadited - 6F2
alkyl, substituted or unsubstituted C2-Cl2 alkenyl, substituted or

unsubst i tut dasuabstitutesh @i Geralkyel; vadievenc-mose praferrad: ischiydreggny, methyly

substituted u t 1 i , 1 ' R!
groups is iSgigé3§§E§&;E§é§§§€2§ﬁ§%§%§%é&cgﬁggg %%EZ@@%@&gaggg%§aE§§en, OH,
NO2, NHAS5 SHEndetheadogentheCfidst poefetmediRis, grodiis, substituted or

unsubstituted C1-Cl2 alkyl, substituted or unsubstituted C2-Cl2 alkenyl,
substituted or urisubstituted C2-Cl2 alkynyl, substituted or unsubstituted

aryl, and substippfedile#ly preférpediRgrahdRed dretsidroyerd haddsghainiiég@ee such
groups are themselves gubstituted, the substituents may be chosen from the

foregoing 1i@substitatesk EiGreakylignd pastiewlarlyrpreferrgdole itchydeegen,
alkenyl, al%ﬁgﬁ&t&%ﬁ §£“iﬁ£’§{ﬁ§’s]t tg’fé?dlﬁt%-é@e aﬂ@%@%rc@&;; whbreffC®E 'is QCONHR ',

5 OCONR'R', HR', CONR'R', ah protected ereln each of the R’

groups 26 psabstitiited selemsubdtifuted a2 pgalkyl.sMose ipreferded R wnsmd Ryztuted

Ci-Cl2 alkyl, substituted or unsubsfituted C2-Cl2 alkeny ubstituted or
Gifbe Akt 23

unsubst i tut &8¢ dwEegen 13ag, suibstifyted O unsuhstitufed, alPr® Even

more pref erf)@éfe%féastrz%;t&%tﬁyéﬁggw}eﬁ@oﬁkméd or0unbkdatitutedl icynyd aﬁfcyi
alkenynyl groups are halogen, ', =0, OCONHR', OCONR'R', CONHR', CONR'R',

and protecta@dofORe reheraincRypistte stbstitytedupr rmsubstituted LpCerlkybly

selected fr i j , ptLie i L 1isop i
Rimotnyl i sobLsASHEFE Bhettiret Ry I, Slifyl, ‘BrobPERRERIon Ay butyl
2 -norboRsyldhslading tertsbutyt ey frbreqirbfetecd Rl Rus atid Rio are hydrogen.

butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl,di- t-butylmethylsilyl,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



pyrenylmethoxysilyl, tris (trimethylsilyl)silyl, (2-
hydroxystyryl)dimethylsilyl, (2 -hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl- 20
3-[2- (triphenylmethoxy)ethoxyldigiloxane-1-yl, and fluorous silyl, and
wherein each of the R' groups is more preferably selected from hydrogen,
unsubstituted Cl-Cé6 alkyl, and substituygpd or unsubstituted aryl, Cl, OH,
=0, OCONH2, OCONHPhenyl, and protected OH wherein the protecting group for
the OH is preferably. gelegted f 2 rimethylgil ri '
triisopropyfg?.9§hm§§§géﬁ§ %%%ﬁ%ﬁ%%ﬁ§¥%§§?“§&§§§§f§gg%E%ggﬁgg%é%%%ée
dimethylhexjgogndrslan@ mixtbreswil thenisomers falt within the sdopenef thel prdseht
t-butyldiphenylsilyl, tribenzylsilyl, tfi-p-xylylsilyl, triphenylsilyl,
diphenylmet HMEHIOM: | di- t-butylmethylsilyl, bis(t-butyl)-1-
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl, (2- 30
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmetBoxyphenMose Iparficulaniyopsefepedsampoynds 1of, general forgaleal @spropyl -
3-[2-(triph lmetho ethoxyl]disiloxanesl-vl,.and fluarous sil are 37
the most prLRSE By HAVEI RO Iy RITRCIA o pRPaciERHY ool
alkenynyl gseltpstautomers, 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 is -CHRay-CHRby-CHRcy- or -CHRay-CRby=CRcy- and a 5 single or a
double bond exists between 03 and C4, then R9 is substituted or
unsubstituted C4-Cl2 alkenynyl. The preferred substituted alkenynyl may
present not only one but two or more substituents. More preferred alkenynyl
groups are those having from 6 to about 10 carbon atoms; and even more
preferably 7, 8 or 9 carbon atoms. Oct=qlj-en-7-ynyl, oct- 1 0 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-ya ll, D08 shbstitubed BY tndiitithite S Co-Crt M ny ' R, ang'RE YY1/
o gled; O ipsuRsiitpt SRYY, Hept &0 T

non-1 -en-3-yny¥,” nept- - “en->5

en-4-ynyl, eogtthepwith ¢he torFespondiiey Mhatdiasdnd G aeomed whicinyhey aggoups .
Preferred substituents for said alkenynyl groups are OR', =0, 15' SR',
SOR', SO2R'attachedypay fong epsubshifuted ogmmsabstifuteshstergerelicrgroup;
NR'C(=NR')NR'R', CN, halogen, COR', COOR', OCOR', OCONHR', OCONR'R',
CONHR', CONR'R', protected OH, substituted or unsubstituted C i-Cl2 alkyl,
substitutedeach uRsussd i Ratate dhdependentlkesnsltcteguifram t hyddogen, uf8Rstituted

02-012 alky substitut or 20 unsubstituted.ar and stituted or
unsubstitutgﬁ%&’efggﬁf?f?ggdgr %pqn%n%%ét:}l e(gag:ﬂg%lf éq][%y]R'S%rgﬁ%lgegllsor
independent{insabstird TPC;+halkenglp sabstbstednOroumyidbstiated 08,-QiQ2, NH2,
SH, ON, halogen, COH,
alkynyl, 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.



COalkyl, COOH, substituted or unsubstituted Ci-Cl2 alkyl, substituted or
unsubstituted C2-C1l2 alkenyl, substituted or unsubstituted 02-012 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 mepfioned alkenynyl groups are
halogen, OR', =0, OCOR", OCONHR', OCONR'R', CONHR', CONR'R', 30 and
protected OH, wherein each of the R' groups is preferably selected from
hydrogen, substituted or unsubstituted Cl1-Cl2 alkyl, substituted or

unsubstituted C2P&rticdaNenprefesrdstRLyt Ry OratdsTst atelt hgtdfozedl 2and 8
alkynyl, and substituted or_ unsubstituted aryl. Even more E@eferred

substituent §uP§§mtt1@Qs%r ynsubstitated, Gily2 alkyl Mers-preferred
OCONR'R", C@N igl%n ' a8 I BESERAEG o PH R tt il tdd < REQ tARF L g group

for the OH 1sy preferab selected from trlmethy151lyl 5 triethylsilyl,
triisoprdpykwdn yioredprefeirgdiisduydrogen; substitiitedhen tsspibstiputed] piethyl,

dimethylhex 2-norbor h 1yl tyvldimet il
butyaipneHpRaTAEE Py BanaNGIIed | R | subsORIEe) ot Ugdctineg )
diphenylmethydpyill vdubstitutéd b@ifi vafastbytitwied l isoptepyl; bandl %uﬂ;stltuted or
pyrenylmethoxy81l\égPl tri s (trime thylgsi

1yl) s fly! (2- 10 .
hydronystyr pnsubabEked bubyl, induding subsybeied an unsubstispiedstery-butyl,
tbutylmethOﬁB%w&a%Y&ns&wa%mylﬁ&¥ﬁbsﬁu}tea ot~ &ﬁg&%@&%&wl -
3-[2- (triphenylmethoxy)ethoxy]digiloxané-1-yl, and fluorous silyl, and
wherelnlébcheoinﬂybIht&gnﬂhpubsbhmmﬁs(ﬁhﬁﬁéﬁabmpsSﬁté@Re&(LrSH H%&Rogen

unsubstitut alk an S ed ubsgt i ed

OH, =0, 0CO ’chﬁﬁPh§ﬁ§§ i%g¥§r $§§C£ﬁ§ ?ﬁéEﬁg) é@{§§¥ng group
for the OH m’@caqmmpw seMgctindodeion @@Rnet@@m’lybcomet@@mﬁﬂm,
triisopropylsil dimet llsopr §5151lyl diethylisopropylsilyl,

dlmethylhex§M§Qé§qR»2 -G nyl€ Tl s Protectedyt O imén §@§¥$§l or

Cobutyldiphenshbstiftred TEPFY Wkl | su%ahfﬁfeayl&lSh}ﬁéhbsa@ufealpégref%sﬂyl
diphenylmethylsilyl, di- t-butylmethylsilyl, bis (t-butyl)

pyrenyluét hakkseniyly substitutied ( tor imashbatitiited ) €246k, allgynyl, subsnunfd or
e A BEE it o BT ShaR RO ol

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- (triphenylmethoxy)ethoxyldigsiloxane-1-yl, and fluorous silyl, are 25
the most preferred substituents for these alkenynyl groups. Particular
preferred R16 is hydrogen, OR. and OCOR., wherein R. ig selected from
hydrogen and substituted or unsubstituted Ci-Cl2 alkyl. Particularly
preferred R. is hydrogen and substituted or 30 unsubstituted Ci-Cé alkyl;
and even more preferred is hydrogen, m vl, ethyl, propyl, isopropyl and
butyl, 'including tert-butyl. Hydrogen, and methoxy are the most

preferred R16 gr . 39 rtlcu rly efe d is tae resence of
one or more%ﬁ%gge%o(}fdgwitﬁy @hgafa @85 H%%E%{gg‘”w?tgy rgetrﬁie%ngine
More preferggiﬂtlé@la}; RIGTEATR, gfn@@pgyladdltlonal bond between Ci and C2,
and/or the presence of omne or two additional bonds between C3 and C4,

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

the StereOChemlslgrlﬁﬁc?ﬁ%ﬁ?ﬁ}r%%ﬁ%& q% d]jfmle%ﬁfgg%BhagndE)s P%‘h T]a? single

isomers and mixtures O lsomers the scope o e present
inventios. h@substlt@mtuercpgraﬂcyllaMcpeeﬁﬁe&eﬁed:oﬁpoﬁmdhydfogenemd

formula I are, those having general, formul B or pharmaceuticgll
acceptable §HP§§tut€Qu‘EIbﬂ1’é1%1 SE?JFB%&S 'g a@ﬁéﬁr@(ﬂ% SHER smtc.)ﬁ}%lrés%

150R19 (IB) wharsden,Y duibstittededriraisubiitited ~FIERAY1; CHRIBStitutéeRaye CRbY -,
-CHRay-CHRby=CH ,y , -CHRay-CRby=CRcy-, and -CHRay- C— 20 each Rag Rby,

and Ray is Lm@@p@ﬁ@mdlytm&lé@b@@mmonymﬁgﬁtlw%@pﬁmbewwimte
bstituted C1 1. 1,
unsubstituted Chsibetift LJ}EX is Cgﬁ?l§u%%t<ynyll&b%?lﬁﬁgﬁ%sﬁan% Zléﬁeny

and substitited Ot UHS Stlt 1s select from

hydrogeng Suhﬁﬁdﬁugedubguunsdb$¢lmmmﬁbéhuﬁéd aémyButy?,5 sullstttutededror
unsubstituted C2-Cl2 alkenyl, and, sub tltut or unsubgtityted
alkynyl; ReUDSUBSibuted1 %‘Iij%wyﬂm%%@ s ﬁaﬂ%&ts of “unisubstituted sec-Buiyl.”

Preferred substituents of said groups are OR’, =0, SR’, SOR’, SO2R,
NO2, NHR’, NR'R’, =N-R’, NHCOR’, N(COR’)Q, NHSOQR’ 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 W is gelected from 0 and NR7; R7 is selected from hydrogen, CORa, COORa,
substituted or 5 unsubstituted C 1-Cl2 alkyl, substituted or unsubstituted
C2-C12 alkenyl, and substituted or unsubstituted C2-C1l2 alkynyl, or R7 and
R5 together with the corresponding N atom and C atom to which they are
attached may form a substituted or unsubstituted heterocyclic group; 10
each R8 and R9 are independently selec from hydrogen, CORa, COOR.,
substituted or unsubstituted Ci-Cl2 alkyl, substituted or unsubstituted .

cupstituted or RAaRY PlsEd PRI WRGeIR 1G 1 48 et bRy o

hydrogen, substituted or unsubstituted Cl1-Cl2 alkyl, substituted or
unsubstituted C2-Cl2 alkenyl, and substituted or unsubstituted C2-Cl12
alkynyl; R16 is BenticladyrpesferrsdrEgeis, NRaRo, ovbgeeinoRecaad RrAT€ RRaCORD,
20 and NRaC&:Hgg&Q% , substituted or unsubstituted C1-Cl2 alkyl,

. € . .
substituted or unsubstituted C2-C1l2 alkenyl, and substituted or
unsubstittuted C 2-C 12 alkynyl; R19 is selected from hydrogen, CORa, COORa,

CONRaRb, S(0)Ra,_SQ2R3, .25 P(0) ( ORDb iRaRbRc, substituted. o
Comubotttutad orPaiany orefepred Roand Raais Byabeden, and wibsttated 0n 1 and
substitutedyerubREpEdiCEd ARyIC Mol bieferred RAasd s Bfe hiiirgieh Endare

independently selected from hydrogen, 30 substituted or unsubstituted
C1-Cl2 alkyBubstiBatedron sasybstitisteds €1tCaalkytioand evgrcmeye prefarsed dieed or

unsubstitut -C V. Hl‘aiﬁi- ESQ bt ] vl and
substituted%gggﬁ%eéldbé%ggiﬂgeﬁ%két ro yc’:?:%L gfgéll)a;&gnd a’c%‘?ﬂ%@%@% t?Iji:tne
represerdfs bmtylpHiyoragemds fhd omost prefedireds In compounds of general

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

In another embodiment, it is particularly preferred that R7 and Rs
together with the corre'sponding 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



l0Particularly preferred Ray, Rby, and Rey are hydrogen and substituted or
unsubstituted Ci-Cl12 alkyl. More preferred Ray, Rby, and Rcy are hydrogen
and substituted or unsubstituted C1-C6 alkyl, and even more preferred is
hydrogen, substituted or unsubstituted methyl, substituted or unsubstituted
ethyl, substituted or unsubstituted 15 propyl, substituted or unsubstituted
isopropyl, and substituted or unsubsti ed butyl, including substituted or
unsubstituted tert-butyl, substituted oOr unsubstituted isobutyl, and

substituted or unsubsti buty Preferred, substit nts of said
groups are BYEN Qe BEG er%§¥ 7, gCPng cafbon Roms. Hﬁﬁ?ﬁ E‘ﬁ T

N(COR')2, NHRO®Re m N%%f&‘fe@%lkﬁ%x%upso@n fad ofleer haha, m(ﬁ@oﬁrefer@@@R
OCONHR' OCONR'R', CO CONR'R', protected OH, substituted or

unsubst i tut alkenyl g:guaslay@ thga@@@ym&&@%lé t; shest 10.earbomaterns;Andny1
substituted or ung;rtébst % 8116 (]:{JB Hyét(m?suq?&tu%egl luaacs'[&bisisltuted
and sShEt Ut é

aryl, or u substltute eterocyc 5 gro wherein each

of the R5 g#isiys, lscthntigpéiedsht 1QCtaeI|,69d;redyE rauorigd @ﬂmxyl;:onemath,ﬁg of
hydrogen, OH, NO2, NH2, SH, ON, halo COalky H, suybsfituted or
unsubstltutgﬁnbdhé%ﬁ“biﬁ&f“xgﬂb§H¥Eh éﬁd5?1 néﬁ%ﬁ%ﬁ:%gé 1@?% _Ekényl,

substitutedqpinyingepet i 4artyt2hépta-1,3-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

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-

lfm@wwLoddem&wwLod4£m¢wwLoanm&wwLnmrL

en-8-ynyl, non-1l-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, 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

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

or unsubstituted aryl, and substituted or unsubstituted heterocyclic

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

group consisting of hydrogen, OH, NO,, NHz, SH, CN, halogen, COH,

30 COalkyl, COOH, 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



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 42 OH, SCH3,
SH, NH2, NHC(=NH)NH2, CONH2, COOH, phenyl, p-, m- or ohydroxyphenyl,
indolyl, including 1-, 2-, and 3-indolwl, and imidazolyl, including 4- and
5-imidazolyl. Hydrogen and methyl are the most preferred Ray, Rby, and Ray
groups. Specifi ally, en Y CHRa hen 5 particularl ref red Ra
S ety wpsHbettedrhetpranydic BHRRRWHTE Sud EphEs e haRpe s

hydrogen and,pafitiited] ahéYswhstieieres ey B& dl‘ﬁié@izilfroﬁ{l@hwh@@eé’olﬁg list.
-CHRay-CRby=CRcy- then particularly preferred Ray is hydrogen or methyl,

particular Mﬁ@eﬂ&&f@rﬁéysu@mw%éﬁr thﬁdalgﬁietmm plenyhraiomy is

methyl. 10 Pa larl rr R d dCﬁﬂB 31
unsubst1tut<%£‘ll fi% .ﬁ%rg?%re?k%few drogen artl(gé%l)stltuted
or unsubstiOCEeNRR’; C@NHRYICONREREM pntmec@de@HJ;Nﬁtﬂerem baychrof¢he R’

substituted or unsuybstituy meth titu or 15 unsuhstituted ethyl,
substltutedg@l%sdﬁstﬁﬁ%@% oﬁ%ﬂc eéub E?Eu&gdi@ge%’nsﬁﬂ §5.1£1[)J.tl? fgopropyl

and SUbStltﬁﬁ%ﬁb%ﬁt&féﬁub(s,’?GEt%fikﬁutﬁéiﬂbsHﬂﬁﬂé&ilaﬂ SHREbsHAERA OC2-Cz

unsubstituted tert-butyl, substituted or unsubstituted isobutyl and

subst itutedadienyhssibesiittiied @r saw&hs&gmte@ CotCrediynyl andrsbstused 051 a
Jroups a,reN%%é%ﬁitﬁ%%C{%rjﬁRa%ms Sre’ plzeq”eH%a  shibstitueifts Sor tHisE allkyf{COR'

e 10 alkenyl, alkynyl and alkenynyl groups are halogen, OR’, =O, OCONHR’,
OCONR’R’, CONHR’, CONR'R’, and protected OH wherein the protecting
group for the OH is preferably selected from trimethylsilyl, triethylsilyl,

| triisopropylsilyl, dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢butyldimethylsilyl, ¢-
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, halogen, COR', COOR', OCOR', OCONHR', OCONR'R', CONHR', CONR'R',
protected OH, substituted or unsubstituted C1-C1l2 alkyl, substituted or
unsubstituted 02-012 alkenyl, substituted or unsubstituted C2-Cl12 alkynyl,
substituted or unsubstituted aryl, and 25 substituted or unsubstituted
heterocyclic group, wherein each of the R' groups is independently selected
from the group congisting of hydrogen,éyH, NO2, NH2, SH, ON, halogen, COH,
COalkyl, COOH, substituted or unsubstituted Ci-Cl12 alkyl substituted or

unsubstituted C2-Cl12 %%ke 1, substitugﬂ_ or un ﬁ tut 2—C 2 alkynyl,
subst i tuted B oSt RETe: SPbSURISAS MiatesoRl i#ea
heterocycligj 1 gfdigpe such groups are themselves substltuted, the

substituents may be chosen from the foregoing list. Even more preferred
substituents 43 of the above mentioned groups are OH, SCH3, SH NH2,

NHC (=--NH) NH2, GR@FZ YCOQH’Cﬁﬁanﬁi W;mlggzg§y1(5¥§£ou§g &@&o&yl

including 1-, 2-, and 3-1ndo

5- lmldazdlyémgﬂefdrcagiamblmdjﬂncﬂemswbmeh Csand- @utti@namilsbsmlzstlttam the
most 5 preferred R5 grou and ven mo preferr thyvl, ro
tert-butyl . 9bISHBS Snsubstiuied GreGe alkanyny o bittened,rubrorb i SRy
before. 10Paqhigrdseht R4l 0iRIbEE twé dFRAbPe stbsttientRS Mot Ftférred as

defined 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—ynyl, 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,ImkgmL COR’, COOR’, OCOR’, OCONHR’,
OCONR’R,, CONHR’, CONRR’, protected OH, substituted or
unsubstituted 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 Ci-Cl2 alkyl. More preferred R7 and R8 are hydrogen and 15
substituted or unsubstituted Ci-Cé6 alkyl; and even more preferred are
hydrogen, methyl, ethyl, propyl, isopropyl and butyl, including tertbutyl.
Hydrogen is the most preferred. In another embodiment, it is particularly
preferred that R7 and R5 20 together wi the corresponding N atom and C
atom to which they are attached form a substituted or unsubstituted

heterocyclic _group. In thig, regard, preferred, heterqcyclic gro is.a
het.eroalic;/ég%@y rg‘H}é le) %gﬁ%fagogﬁg?s%iﬁgie%ﬁfgg Eg%rélxilgggn%ru eé'%%%ted
from N, 0 oguBs@tiniits Mot tRaRf camehyngnegtbipdeoMareNBalkgEang ORoN=), to

about 10 ring atoms, 25 most greferg ly 5, 6 or 7 ring atoms. A pyrrolidine
group is th®GRNHRQEONRER, %@uﬁﬁﬂ?’%réﬂéﬁ@@%@d@ﬂy@mﬂbe

SLPEEL e R R DR A B Ty e
substituSedtﬁ@ﬂgmﬁgbgtituted trisOpropylsidylynyl, anddmmeénpkﬁﬁmqﬁﬁkﬂyus _
aroen s e RS SR R R S
sieory Symmtemebrtipeonion, bl e,
two .or moret@nb@@ﬂﬁﬂﬁht@HﬁMEW@npﬂéﬂ§$ﬂedﬁa&gybdgEégﬁgﬂﬁkebEﬁbb@Q@Kﬂaving
fron o Shn AT AT oTe S Y RESIRIOLY T 0 o7 B carben
other hand, hydrexystafdidimdtiailkitylyl gr(Qihydecsystinyydiisopropylsilyl, - 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, =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, 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 more preferably 7, 8 or 9
carbon atoms. Octa-1,6-dienyl, octa-1,5-dienyl, octa-1,4-dienyl, 10
octa-1,3-dienyl, nona-1,7-dienyl, nona-1,6-dienyl, nona-1,5-dienyl,
nona-1,4-dienyl, nona-1,3-dienyl, hepta-1,5-dienyl, hepta-1,4-dienyl,
hepta-1,3-dienyl are the most preferred alkenyl groups. On the other hand,
more preferred alkynyl groups are thos aving from 6 to about 10 carbon
atoms; and even more preferably 7, 8 or 9 carbon atoms. 15 Oct-7-ynyl,
oct-6-ynyl, oct-5-ynyl, oct-4-ynyl, oct-3-ynyl, oct-2-ynyl, oct-1-ynyl,
non-8-ynyl, non-7-ynyl, non-6-ynyl, non-5-ynyl, non-4-ynyl, non-3-ynyl,

non-2-ynyl, non-BapfifflarlpSpreférrzdvis tHeepEesenceyaf ohetdr frrorénddditional
hept-3-ynyl, hept-2-ynyl, and hept-1l-ynyl are the most preferred alkynyl

groups. On bands, unetlheha}@&es risdicated ﬁ@f&é&i dettednline1 More ssfesred i theose
having fromg?e%%t %1f1t yny@ke%%a?tggﬁ g%ﬁeﬁ?cmoﬁd péefe%;,?&) the 8 or 9

carbon atom oCct oct- 1l-é&n
oct-l-en54- pms‘bnoecnfdneam twyradditional-berds &ey\wén CGhcand C4eanafpnyzhe

non-l-en-6-ynyl, non-l-en no en-4 n e nyd,
o Fidashcerat, boe AddBbAL BORAL be Srech G shgnChs I Sidon e
hept -1-en-3gsiedohhfstiHnef Bash duirieboed ﬁﬁyeaﬁavhsqquzim@é@ﬁ@é
substituents for said alkyl, alkenyl, alkynyl and alkenynyl groups are
isomers and mixtures of the isomers fall within 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', NO2, NHR', NR'R', =N-R', NHCOR', N(COR1l2,
NHSO2R', NR'C(=NR)NR'R', CN, halogen, COR', COOR', OCOR', OCONHR',
OCONR'R', CONHR', CONR'R', protected OH, substituted or 30 unsubstituted
Cl-C12 alkyl, substituted or unsubstituted C2-Cl2 alkenyl, substituted or
unsubstituted C2-Ci2 alkynyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heterocyc;%p 45 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
Ci-Cl2 alkyl, substituted or unsubstituted C2-Cl2 alkenyl, substituted or

unsubstitutgdiLlelCdtedofrédkoratd NRybstituted 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 prefgrred suhstibuenifataredloctiore copRlonshrtiany / of vyl

and alkenynyl groups are halogen, . ’'=0, OCOR"™, OCONHR', 10 OCONR'R",
CONHR', GONmhRubstitutedro€ehed alkyl, wisabsiituteschopf utﬂSHbR’l‘,it@hﬂdup@z-ﬁaz

preferably selected from h dro t;t ox ungubsiitufe 012
alkyl, subsfiRemy. a’a@%}}f’&& HEé%P%J?’ 'ﬁ%@h@ﬂ&i‘é{ﬂé’tﬁrg éfl
unsubstltut%&ge@ﬁeﬁ%t}@%ﬁéf%&re@@ﬁdﬁ@watdiﬁeaﬂn@lc wismbt whicledhayake Even
more preferred substituents for these alkyl, 15 alkenyl, alkynyl and

alkenynyl gattashedmayforsgansubstituted or ausvstitutetb hetarocy Qliskgioup; CoNR 'R !
and protected OH wherein the protecting group for the OH is preferably
selected from trimethylsilyl, triethylsilyl, triisopropylsilyl,
dimethylDsopacipyRsiand, R@iamyihﬂsppmdmfﬂﬁiéqlkctedirfnhhyhydmgsﬁ,l@ma,

2- norbornyldlmethy181l t- butyld

butyldiphen{Q %HE?&g%iy%n eth¥§9é;§éf%ylEﬁ%@ph@ﬁ?ﬁ%&%?? or

dlphenylmet%%b%ﬁ%uféa- Croyrvamerhy1 %a%ght@ﬁea dfr hwtstibstitited Co-Crz
pyrenylmethoxysilyl, tris(trimethylsilyl)silyl,

hydroxystyr?ﬂﬂdmﬁe%hQE%&EWEUMEiQ&@B@E §H9¥¥@<&E§ébﬁﬂ6§§qg$lyl t-
butylmethoxyphenylgilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl- 25
3[2- (triphenylmethoxy)ethoxyldisiloxane-1-yl, and fluorous silyl, and
wherein lésacml@fistheleﬁfe@ﬁmmshydr(ﬂgﬂrﬁ pubfa’tlﬁbdlyoseanmbsﬁtfinie(h BydGngen,

bstituted Ci-C6 alkyl, and substitutr tt
s Oconny , etnABRSHDE e of UR S b AR he B LR BB £ox

the OH is p{ﬁé@ﬁﬁ@&ﬁﬁﬁp@ggﬁg@ﬂ%; .30 trimethylsilyl, trlethy151lyl
triisopropylsilyl, dlmethyllsopropy181lyl diethylisopropylsilyl,

dimethylhexylsilyl, 2-norbornyldimethylsilyl, tbutyldimethylsilyl,
t-butyldiphenyis {dittted FHRT RS, ORE TOTORY BEBHUR.E NR.Rs, NR.CORs,
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, diphenylmethylsilyl, di- t-butylmethylsilyl, bis(
t-butyl)-1- pyrenylmethoxysilyl,tris(trimethylsgilyl)silyl, (2-
hydroxystyryl)dimethylsilyl, (2-hydroxystyryl)diisopropylsilyl, t-
butylmethoxyphenylsilyl, t-butoxydiphenylsilyl, 1,1,3,3-tetraisopropyl- 5
3- [2- (triphenylmethoxy)ethoxyldisiloxane-1-yl, and fluorous silyl, are
the most preferred substituents for th alkyl, alkenyl, alkynyl and
alkenynyl groups. Particular preferred 6 is hydrogen, ORa and OCOR.,
wherein Ra 10 is selected from hydrogen and substituted or unsubstituted
Ci-clz alky?r Bosuhsifted, apdcand substnted; on musbsiated ficteromeicoy
unsubstitut%goﬁgfgﬁglkyl; and even more preferred is hydrogen, methyl,
ethyl, propyl, isopropyl and butyl, including tert-butyl. Hydrogen, OH and

methoxy are the most preferred R16 groups. 15 Particularly preferred
Rig is hydr , %ﬁ.i é@% u Z% ' L1 -G kyl and COR.,
wherein Ra (1828}2 ds?i%s 1%%%:1%% ggﬁg.sn%ﬁg) Ef?@é@é@%&g@‘:&aﬁ;@ % 'yl. More preferred

R19 is hydrogen, substituted or unsubstituted C1-Cé6 alkyl and CORa, wherein
R. is a substituted or 20 unsubstituted C'—ﬁg alkyl. Particula ﬁy, referred
R is methyl, ecicompounds of gencral formule I8, partiqylasiyamtelerred & itiey1
Even more PEﬁﬁ%£req3§%§CE@EQXQﬁPQQPH%$%H%&Q@F@%}%&RﬁéﬁﬁRﬁ?QQﬁﬁaﬁHQQQreSence
of one or more additional 25 bonds in the places indicated with a dotted
line. More presaswledimedsbefare.presence of one additional bond between C1 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 06. In addition,
the stend€ochemisPastiaflaggclpréferpdd Rapd Ripy emdstRepsaf&) hydrdgen &hd single

B oo e R S B B RS, 36 P
synthetical Ry byfeRydidiend AhEcsaBStiAHRATSA ibnSibsiidicd telCinalkyE §ajeme 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



\./ R2 Fragment C - Fragment D Scheme A where Ri, R2, R3, R4, R5,
" R6, 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. Bpgdanszky M and Bodanszky A, The
Practice of Peptide Synthesis Springer-Verlag, 1993) 202) Fragments C

D0 D Can iSRSNI SR OO BT B

Transition We#eds§/pheznd, E@olyllidehdiNgava 2¥orkd 3-994olyl, 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 NO2, 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 Fragments A, B, C and D can be independently prepared following
standard procedureg in organic synthesis. S5Deprotection of the protecting
groups can be achieved according to known procedures in organic synthesis
(Greene and Wuts, Protective Groups in Organic Synthesig, 3rd ed.,
Wiley-Interscience; Burke and Danheiger, Handbook of Reagents for Organic
Synthesig: Oxidizing and Reducing Agents, Wiley; Pla D et al. J. Org. Chem.
2005, 70, 8231). 10 "When necessary, appropriate protecting groups can

)
be used on t substituents to ensure t t] u 'y
froored. ThLO ADAYS Facntioned eRman ace G, B0EG SIT, HHa KHCEREIN A e o
which can beONHYeCO6H aphéid, POPHCRY rhpd Fgphensl, dndelyl ekdludipgtituent .

15 Saturation or unsaturation in the ring-structure can be introduced or

removed as Bartanst 3xadelphtiand similezelngingludinga¥s and redgddazolylan be
odified i : i he iy d
moaitie -ang?%} &P §Re gglggéyibx? Stbf‘t—%ﬁé)‘;l Snd't ﬁ?@pg%cl most

addition, analogued can thesized from the obtaine ompounds by
usual pré&cegrefesretinRs ygrolugps] carmt @vencmosenpreferyedrimethyld 0 isoprobphwandy a
person skilled in the art. The synthetic routes above mentioned can be
modified as“ﬁéé%yg to give stereogpecific compounds as well as mixtures of-
stereoisomers. It is possible to gynthesize specific stereoisomers or
specific mixtures by 25 various methods including the use of stereogpecific
reagents or by iBamtieilatlnpreferred WinNBy svhenein Rids asndsfinedsbefore.ng the
gsynthesis. It is possible to introduce one or more stereocenters during
gsynthesis and also invert existing stereocenters. In addition, it is
possibldQto sepaPatticidadyepiefenreds Renise NReRocombherginl ReasamdeRo sarethesized
by standard 3% r %? ution techniques known to the skilled reader. 49 An
important £8§ H?@ 6he above described compounds of formula I is their
biocactivity and in particular their cytotoxic activity. With this invention
we provide novel pharmaceutical compositions 5 of compounds of general

formula I that pB@@écsdadyqa@&rxgd Ryrand Rs afﬁihyg@a&emg@da%lw@t%@f
agents. Thu%n‘é%%s&%&t%%nél-Jé%‘g’eaﬁlg%f?g\aé%réﬁ?&r%%lgﬁ& l@shﬁlﬂ%nﬁgg}'b?éeﬁa&nd
nd o a pharm

compositiong comprising a comp 1§ invention, eutically

acceptalibe sabstitutrdteomensubstdortegd Cr-Gdalkydisntcvenhamore prefdrned are
pharmaceutically acceptable carrier. rm "caﬁﬁﬁgr" refers to a

1Q ihe
diluent, ad 9&%§¥Le§E?BX%nt PEPRY: dSQRTAPY 1A %ﬁﬂgLaHE Ng Jeient is
administeregy, guifrlrbgeRie tHE 638t ftdferf@riers are described in

"Remington's Pharmaceutical Sciences" by E. 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



15Examples of pharmaceutical compositions include any solid (tablets,
pills, capsules, granules, etc.) or liquid (solutions, suspensions or
emulsiong) compositions for oral, topical or parenteral administration.
20Administration of the compounds or ccimpositions of the present invention
may be by any suitable method, such as intravenous infusion, oral
preparations, and intraperitoneal and jptravenous administration. We prefer
that infusion times of up to 24 hours are used more preferably 1-12 hours,

with 1-6 hours e Sh 1 times 1
treatment t3'SH ééﬁ%’%@d 2 al%%%t ﬁln 8% Srtrlu ()srtgnsu iﬁ%ﬁ%té ‘&a{%e
especially dpghyaple .THeowgireferréd faabatitigy b@lk!yli teuBéititeds dkesykn
longer if required. Infusion may_ be carried out at suitable intervals of

say 1 to 4 ﬁ@bﬁfgtutpﬁa?élﬁx@&ﬁa@&ybéeﬁb@gl%l%@agn%wﬂfﬁg%afafasabagn%f the

] .
cuscained robLang B TEBTE SHRKUIBRROAORE ot e A SR B Ry epsen

The corrécthdeisggfrons 6 ttoea mtpbiwdsboni h.'tomsrgndcm&endmmge tprefenablyaz;t8 cul ar
formulation, ode of application icular si an
Fomour. besndr SLEbon aGime Henbagy] #08 noRy! Heape mos preteaed AT T ine
- of administgpdupdt On2Hse %ﬁh@ﬁ@i@@@%or@%’t@f&iﬂé@ aenylegingls adeudiose

combinationg, reaction sengitivities and severity of the digeage ghall be

taken into a@mgqﬂa:orrzxénmrﬁ@uﬁa&@ﬁrm aams; apdLvesmore preferablyi?, 8
periodically wg oSt SRS 1A ?Jsea?e‘h %8&61 é“]a?erggm%%&dﬂa&@m

compositions of this inverntion may be u with other druds to prov1de a
combinatlfonottetdlbdierfie onmarl dfdmy&;aynﬁnaﬁﬂ pach’engzlﬁ thensadns-denypbsition,

or be provided ag a, separate c git for m nls a ame
Cine on ot BORACLANteRYls hona 1 F dlensiy hdith.arienvh, hepta G dinByt
compounds ipgptile 3lliénArera ¢te Thodtl Bidfefredoallkunyl b0 Ciokhe stdeger, and
breast cancer. EXAMPLES EXAMPLE 1: SYNTHESIS OF FRAGMENT 9 20 Scheme 1

provides anhéﬁémﬂ@r%]?f&fﬂ@'egy@ﬂkﬁ@&’h ErgIps pseihase having frome® 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 TBSOCO2Et TBSOTBSO 1 89 Scheme 1 5 Synthesis of
intermediate 1 TBSO
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group, wherein each of the R’ groups is independently selected from the
group consisting of hydrogen, OH, NO;, NHy, SH, CN, halogen, COH,
COalkyl, COOH, substituted or unsubstituted C;-Ci2 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 foregoing list.
More preferred substituents for the above mentioned alkenyl, alkynyl
and alkenynyl groups are halogen, OR’, =0, OCOR’, OCONHR,
OCONR'R’, CONHR’, CONRR’, 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 C»>-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, t-butyldimethylsilyl, ¢

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-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
trimethylsilyl, triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylhexylsilyl, 2-norbornyldimethylsilyl, ¢
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,



TBSO 10 To a 0 C solution of
(2S,3,9-3,5-Bis([(tert-butyl)dimethylsilyl]oxy}-2- methylpentan-1-ol (P.
Phukan, S. Sagmal and M.E. Maier Eur. J. Org. Chem. 2003, 1733-1740) (50 g,
0.14 mol) in a mixture of 52 Dichloromethane/DMSO (331mL/149 mL), Et3N
(96.1 mL, 0.69 mol) was added via addition funnel. After 10 min, S03.Pyr
(54.8 g, 0.34 mol) was added portionwi and the solution was stirred for
another 2h at 0 C. Then, it was diluted with dlchloromethane (800 ml) and

gquenched 5 t d d d
T acos IHaReavIsiy, ; dbnentfmEtis iz STE0RA] K%{%ﬂx@i’sﬁfﬁﬁiyiﬁgtoéiiphy
(h /EtO fforded f aldeh 1.
Rk (cnodyredluiondiyl) Srords ﬁﬁiﬁ““éﬁ%"%’;@i&%@@% o5 am,ezﬁd‘g 10 2.51
(m, 1H), 1. bydl(@acysml)dlm@tlhydaﬂylzﬂ JL2 bydmz%'stmé)gu@og@pmﬂﬂm{ t-
0.03-0.07 2H C ) .7

2ooe Cre’ ) Busyiitnorgondliisivh “FburdrydfBRefyisAit - 3,138 ;tg%%g&gﬁ%%
intermed$ata- [2- (tr1pﬁEﬁ@lrﬁ®fmoxy)e&hbmﬁ]ﬂmlwx&rmlﬁgﬂw@cﬂ fluéroms Gilyy, mvd) in

toluene (625 mL) 20 Ca boetho lld e-triph ne (113 g, 0.31
mol) was ad&lé%l r&ﬂat PHEIGH 25(’%&}5% %tgafogdtléets% Bﬁ@bgﬁiﬂ%{i ?k}ﬂ}’

solvent was St g ) reduced pressure and the resulting oil was
purified by column Chromatography (hexane/EtOAc 100:0 to 10:1) affording'
53.3 g (yield: 96%) of ester compound 2..25 1H NMR (CDC13, 300 MHz) 6.71

56 B el e D ot

0.98 (d103Hijs tsebedied , fr6m9 thydrpgéBHand Os@bstituted 25y uﬁ@tﬁbmtédml 1275
- MHz)3: 168.3, 145.4, 6 7, 72,2 0,4, 59,7, 38.4, 30 38. 18.2,
18.1, 14.3, alkyl 3 &ertlcgi arlg 4prefe4'r%<f R;' js” hydrogen ' and substitated * of

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 intermediate 3 TBSO 5 Over a -78 C cooled solution of
ester 2 (46.7 g, 0.105 meol) 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 potassiumépfrtrate wag added (800 mL) and
diluted with EtOAc (1000 mL). This mixture was stirred for 2 h and then the
organic layer wa

d ted.,Th id bl h
additional Et OAC’FI@ %2‘32%12’11165}1%% Ogﬁlague‘zélritb?ﬁ ?.:ﬁggb ﬁg iagliﬁgtlﬁéliy béirl ed

over anhydr ﬁu%?dﬂﬁ%@ﬁﬁﬁ%%ﬁuﬁﬁ@d%q%H%ﬁReHQﬁtﬁEQRQﬁ%Q?@. The resulting oil
was purlfled by column chromatography (hexane/EtOAc 20:1 to 10:1) affording

32.5 g (yield: 77%) of alcohol 3. 1H NMR (CDC13, 300 MHz)o: 5.31 (4,
1H, J= 9.6 Hz), 3,98 m, o3- 66 (m, 3H), 2.49 (@, 1H), 1.67 (s ,O3H),

1.70-1.62 (m, 2H) A 0 , 20 6.9 Hz),)0.8§ (m, 18H), 0.03J (m,
12H) . 13C NMR R13z:f;>133r 2
25.9, 18.3, 18 11, 4 -9,

1

Y1, 59.9%97 8, 37.5,
4 25 TBSO TBSOR

RSyn hesig of intermediate
3 5

U Fragment A Fragment B
Fliz R4 o)
Yo .5 M w

L N

Ry Re 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 mixture wag stirred at room temperature for 2 hours. This mixture was
filtrated over a silica gel column eluting with EtOAc (3L) and the
resulting solution was dried under reduced pressure to afford 29.1 g
(yield: 94%) of aldehyde 4. 5 1H NMR (CDC13, 300 MHz): 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 Q%, 3H, J= 6.9 Hz), 0.86 (s, 18H),
0.04-0.01 (m, 12H). 13C NMR (CDC13, 75 MHz)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 intermediate 5 TBSO 15 To a suspension of iodomethyl .
triphenylphosphopdidimdp@iAeB,(Cldine I c&l Wekindépendenitip prépared flloating 1989,
30(17), 2173) (96.3 g, 181. 7 mmol) in anhydrous THF (727 mL) at 0 C, a 1M

solution ofSEﬁﬁkﬁﬁiﬂé&gﬁéﬂﬁyﬁﬁﬁﬁﬁqﬁ%§M@ﬂ¥N@HMDS (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-Dimehyl- 3 Eepmﬁet&@maﬂMdEOpﬂﬁkHMngymmpdxnaném (@apideved( «gcordihg 363 .4

mmol) was then added via cannula, follow he addi e} 4
15971 oo 5t known PRAGEST RN Greanis, SANBeS RAGTFens At Wilkse PLORINE oy e
was kept atGréfps WRD:gabie Sirrbedien Jrdgdir aviteslntersciefice, Bigke2ahgurs .

Hexane (1L) was added and the resulting slurry wag filtrated over celite

and washed Regtheiseri HandhoakeefbReagents foriQreganic Sypshesis: Oxidigng-andunder
reduced pre E%{?iﬂﬁ&?%t Rk PIED SLAL YR ?%@{éﬁd2@® 5C9HVED3 |

chromatograp OAC™T00:0 to 20: affording 32 g yleEd 84%) of
iodide 30 55 1H NMR CDC13 300 MHz) 6 : 6 73 (d, 1H, J= 8.4 Hz), 6.09 (dd,

1H, J = 8.4, 1.2 _Hz), 5.57 1H, J= 2 Hz), 3.63-3.71 , 3H)
2k (m, 1m), 1 Whers nesassary, sppidpTia proteskingaarouns an e histll onr
252?8,(554121@1&% qu,'l’c%htlﬁ@ntsl 28 ens'i’lré?’@'lﬂl"ﬁpeaéﬁ]@@lg’muﬁ MFz hot dffettéd. ThS . 1
synthe51s can be de31gned to employ precursor substituents which can
be converted at the appropriate stage to a desired substituent.
15 Saturation or unsaturation in the ring-structure can be introduced or
removed as part of the synthesis. Starting materials and reagents can
be modified as desired to ensure synthesis of the intended compound.
In addition, analogues can also be synthesized from the obtained

compounds by usual procedures in synthetic organic chemistry which

20 are known by a person skilled in the art.

The synthetic routes above mentioned can be modified as desired
to give stereospecific compounds as well as mixtures of stereoisomers. It
is possible to synthesize specific stereoisomers or specific mixtures by

‘25 various methods including the use of stereospecific reagents or by
introducing chiral centers into the compounds during the synthesis. It
is possible to introduce one or more stereocenters during synthesis and
also invert existing stereocenters. In addition, it is possible to separate
sterecisomers .once the compound has been synthesized by standard

30 resolution techniques known to the skilled reader.



37.9, 26.0,
intermediat
(114 mL) py
and the rea

18.3, 18.2, 15.7, 15.7, -4.4, -5.2, -5.2. Synthesig of
e 6 TBSO To a solution of iodide 5 (12 g, 22.9 mmol) in
ridinium p-toluenesulfonate (PPTS) (2.01 g, 8.0 mmol) was

ction mixture was stirred at room temperature for 25 hours.

EtOH
added
Then

15 the solvent was removed under reduced pressure and the resulting oil was

purified by
(yield: 93%
Hz), 6.12 (4
2.71 (m, 1H)
0.91" (s, 9H
132.6, 75.8,
Synthesis o

column chromatography (hex /EtOAc 10:1) affording 8.7 g
) of alcohol 6. 1H NMR (CDC1 300 MHz 5: 6.69 (d, 1H, J=
, 1H, J= 8.4 Hz) ,  5.47 g H J= %Ed 67-3.87 (m

1 %@ ét@lp@gtargH }‘eat}lrg?) thés &POVEH fiesc_:trl 8om?£unjis é)f 9

fom@ul%ﬁﬂls t@le%rléloé@twﬁlyl)andlﬁ‘ppmﬁ’cuﬁp@ﬁér %@o%ﬂ?& éétuﬂiﬂ_’@ 4,
75.2, 60.0, 38.1, 36.4, 26.1, 18.2, 16.0, -4. -4.

£ 1ntermed1ate 7 TBSO 56
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

10

15

20

25

30

invention, a pharmaceutically acceptable salt, tautomer, prodrug or

sterecisomer 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
pharmaceutical 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.

8.4
4H) ,
Hz) ,
136.4,
2. 25



To a 0 C solution of alcohol 6 (8.7 g, 21.2 mmol) in a mixture of
Dichloromethane/DMSO (50.9 mL/22.9mL), Et3N (14.8 mL, 106 mmol) was added
via addition funnel. After 10 min, S03-Pyr (8.43 g, 53.0 mol) was added
portionwise and the solution was stirred for another 2h at 0 5 C. Then, it-
wag diluted with Dichloromethane (800 mL) and quenched with HC1 (0.5N, 50
mL) . The organic layer was decanted, dried over MgS04 and concentrated in
vacuo. Purification by column chromatography (hexane/EtOQOAc 10 l) afforded
6.9 g (yield: 80 of aldéaél yde 7. 10 1H NMR dCDClﬁ 300 MHz 89 (¢,

J= 1.5 Hz), 6.67 fva coprect flosaeg of fhe gompoynds, will yary accep mgst% %4, 1H
J= 10.2 Hz) gaﬁtl&ﬁaﬁmforﬁﬁilatl%n59m% @ﬁodé“rof?’abphéaﬁén and>Hhe paPdculdr 3H, J=
6.6 Hz), (s, 9H) 0.06 (S, 3H), 0.03 (s, 3H) 13C NMR (CDC13, 75

MHz) .5: 201s1$1,1s,14rios§ andstlzmom?,b@mgmre:aredu O;heisfatzgor_s like .age,2body 18.0,
16.7, 15.9,_ -4 S nthe £.1 @) 20 To
= sotution SE sl Qlery ¥RAC ST B eRAREL FaRE6r Exllihiory Rdhlish o 70

14.45 mm&l) tlaerdhobs,- dregreomndihbtions, réacﬁénme@bitanegrm’;dilsev@nfgﬂsf fR€0 mL)
stirred under argon atmosphere at -78 a_0.5 M Potassium

bis (trimeth{iseastshall Be takendnt a‘?RﬂMB"S Adminigfrafion san he garried put .o
added dropwigRtinfibESK dPpBribdRANSRERIn/the mAxdmuld téleravealdostn anhydrous

THF was added dropwisSe over a period of 30 min and stirred at -78 C for 90
min. Then, the reaction was quenched with

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 mL), warmed to room temperature and diluted
with Dichloromethane (1000 mL). The organic phase wag dried 30 over
anhydrous Na2S0 4 and evaporated at reduced pressure. 57 Purification by
column chromatography (hexane/Et20 20:1) afforded pure 4.2 g (59%) of

(E)-8. 1H NMR (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 3%1 , 1H, J = .7.2 Hz), 3.78 (s, 3H),
5 3.60 (s, 3H) 3.60 (m, 1H), 2.79 (m, 1H) 2.52-2.67 (m, 2H), 1.83 (s,
3H), 0.99 (d, 3H, J= 6.6 Hz), 0.89 (s, 9H , 0.05 (s, 3H) 0.04 (s, 3H).
13C NMR CDC13 75 MHz) 163 7, 145.9, 142.1, 137 3 PhgP 1 110.4,
SO3 Pyr TBSO COz
TBSO TBSO
1
TBSO »Z CO,Et DIBAL TBSO\/\/k/k/OH M
TBSO . TBSO
2 3
|
TBSO\/\‘*&O PhgPCH,l, 1 TBSO NF
TBSO NaHMDS TBSO
4 5
I . I
PPTS HO\V/«\T/l\&yL\gJ SO5-Pyr Oy  a
TBSO TBSO
6 7
©:P(OEY), CO,Me |
© MeO” “CO,Me
MeO x PP
TBSO
8 ' 9
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 intermediate 9 To a solution of ester 8 (4.15 g, 8.39
mmol) in MeOH (125 mL) at room 15 temperature, HC1l 37% (1.04 mL) was added
and the reaction mixture wasg stirred for 6 hours. Then the mixture was
neutralized with a saturated aqueous solution of NaHCO3 (pH 7-8) and the
organlc solvent was evaporated under r ced pressure. The resulting
suspension was extracted w1th Dichlorométhane (3 x 200 mL), dried and

evaporated. 20 Filtrati on ol to /E 10;1 t

T} 2t forabichloname A AMSES 4330y 4@6‘ B, Fel W 1150 ey eahas)e

6.68 (d, lHyga{ ad@ed)vﬁzéddﬁlo%oﬁl%ellﬁfteg 1=0 ?mr"_i %@371?5‘ (@1 8%30 34 mgﬁ 2 5
. (m,

6.5 Hz), 5.43 (4, 1H, J= , 2.84
1H), 2.55 was1acdd,e<tpastlom&1,se1acnd Jhe :sohJ,tum) WLazs s)t;rr;d foy am)tberﬂzh at1087 (s,

izll 81 15 4. dC i‘gén it Y’@g (If fl.gttedl\‘3’vcth1\nglchio1205ml<\3/I ane %Og}r%l) e o quenc 2d?
5 w1th HCI (O.SN, 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
TBSO

CO,Et

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: SYNTHESIS OF

FRAGMENTS 21 AND 22 Scheme 2 provides an example of the synthesis of
fragments 21 and 22. i)mC PBA, DCM ii) (R,R)Co-salenBuli, BF30Et2, THF
10AcOH, H201; 1 ==co2H HATU HOAt, DIP EA DCM, DM F OTBS 0 R Air 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

10

15

20

(DIBAL) 1M in toluene (231 mL, 0.231 mol) was added over a period of
10 min and the mixture was stirred at -78 °C. After 4 hours the reaction
was quenched with MeOH (10 mL) and a saturated solution of sodium
potassium tartrate was added (800 mL) and diluted with EtOAc (1000

mL). This mixture was stirred for 2 h and then the organic layer was

decanted. The aqueous residue was extracted with additional EtOAc (2
x 400 mL) and the combined organic layers were dried over anhydrous
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)é: 5.31 (d, 1H, J = 9.6 Hz), 3.98 (m, 2H), 3.66
(rﬁ, 3H), 2.49 (m, 1H), 1.67 (s, 3H), 1.70-1.62 (m, 2H), 0.91 (d, 3H, J =

6.9 Hz), 0.88 (m, 18H), 0.03 (m, 12H).

13C NMR (CDCls, 75 MHz)s: 133.9, 129.8, 73.1, 69.1, 59.9, 37.8, 37.5,
25.9, 18.3, 18.1, 15.9, 13.9, -4.4, -4.4, -5.3.

- Synthesis of intermediate 4

25

TBSO A0
TBSO

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



N H 0 22a R=tBu 22b R= 'Pr 59 Scheme 2 Synthesis of intermediate 11 10TBS
5 To a solution of intermediate 10 (72.3 g, 0.39 mol)) in anhydrous
dichloromethane (D CM) (918 mL) at room temperature 3- Chloroperbenzoic
acid (m-CPBA) (100 g, 0.58 mol) was added portionwise, and the mixture was’
stirred at room temperature for 18 h. 10 The white precipitate was guenched
with saturated agqueous solution of NaHgQg, extracted with DCM (3 x 250 mL)
and washed again with.saturated aqueous sgolution of NaHCO3 (3 x 250 mL).

Th ic 1 w d ied V a238Q4
concontear HIHIGWAS SUFEEH AL 2a0m: (RMBSATIEG e s s, ARG PUEp s

(Hexane-Et Ofitrafed: bvet Sa tﬁlx@éogéld@onmﬁl erutirsg awithl POARS 31 hnd64he g,
82%) . To a solution of racemic epoxide (30 g, 0.15 mol) in anhydrous THF

(7.5 mL) erulwng salution was dried sunden sedugsd pressuteyto adiesd 29.128
-cyclohexan ggﬁgéﬁ%% & R R)Co(II) complex] (448 mg, 0.74 mmol) was
added, foll The solution was cooled to 0 C and water

(1.2 mL) 5wa$H2I€DMERi(KéEC®@;@0®LM{z)$hQ kaés;tblﬁbp 6vad (dl 1dlyed=th6wHzin 382 room
temperature and stirred for fter that time the volatile materials

were concentddtHd; Jn Gatld- §rﬁz)t§ %f%@ﬂ)ag 84 1. dH) 1406 Vb d-8111ica
gel column. Hlagh (fﬁmr@pfwgtm)n@ %g@nmﬁ)tw blélgrrf—o_u]f?) 1) as

eluent, prov1ded chlra epox1de (+) 6 g, yield: 46%) as a 25

colourless éﬁﬂNMB (AP G +734MHZ)0( A 95, 4CHI673) .138.3, 721@1 SR, 88&87137.5300

MHz)6:(d(?:>1,.74 12§1g 118% ]1‘?1‘?2)6 = 7%1 ’2%%' 2.74 (t, 1H, J = 4.6 Hz),

2.48 0.87 (s, 30 9H), 0.04 (s,
6H) . 13GQNMR (CDC13 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 intermediate 12  OTBS Propyne (10 mL, 0.176 mol) was
condensed at -78C and dissolved in anhydrous THF (165 mL). n-Butyllithium
(75.1 mL, 0.188 mol) was added dropwigse under N2 over 30 min, and the
resultant white suspension was stirred for an additional 30 min at -78C. A
solution of 10 (+) (R)-2- [21 tert-butyldimethylsilyloxy)ethyl] oxirane 11
(23.7 g, 0.117 mol)) in anhydrous THF @5 mL) was then added dropwise
followed by addition of BF3.0Et2 (22.1 mL, 0.176 mol). The mixture was

mixtire féiléﬁwa&ﬁ&@%mﬁwﬁaéiﬁ Tl 951 A o8 oled T 5 g

15 extracte@ awith FrRG5 47 Aﬂdliﬁi mp .9 'ghq @qq%ylsee;% BrEETHS Sy erse yere dried

over Na2S04, flltered concéntrated. Flash chromatography (hexane/EtOAc
10:1 to 1: 1)11‘b;f<ix9_LQ14§i %Hbohfb’@ (n2, 2B1},.0.96, (ddi,c3H,: Js06)6a%. 2 Hzp10:88l 55 oil.
FadD = +5.6 20 1H NMR (500 MHz, CDC13) 8: 3.75-3.90 (m,

3H) 3 47 &éf'qﬂojof' ﬁ%& OH), 2.34 (m, 2H), 1.79, (t, 3H, J= 2.4 Hz),
1.75 (m, S2H)3C MR (CDCBHT5 MHRf: (912, 8H1 381530 3B, 1226, M9, S00E138.16: 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/z
243 .2 [M+H137-9626-9, 18:+%a18 25} R helkid, 0¥ 4nPebmedd-ate 13 OTBS 61

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 mol) and 18-crown-6 ether (50.27 g,
©0.190 mol) in anhydrous THF (1190 mL) at -78 C under N2 atmosphere, a 0.5N
solution of KHMDS in toluene (380 mL, 0.190 mol) was added via adittion
funnel over a period of 30 min. The mixture was 5 stirred at this
temperature for 45 min, followed by adittion of a solution of
4-methoxybenzyl chloride (PMBC1) (23.8%“9, 0.176 mol) in anhydrous THF (100
mL) . After 2 h at —78 C,. the mixture wag quenched with saturated aqueous

solution of,NH4C ve rated a the aqueous
phase was e>'1<l§aus ivel olu %racte i‘(él%t%mcy% xm%@o mL% ]lz%é corrt;glned
organic 1aYBi§hI®@éﬁ1eWH@ﬁ€ﬁDMS@ (%@ﬁﬂﬁ/@@ SflGOBs; N PlaLBigil, A0 asthel)dried

over anhydrous Na2 S04, filtered, and concentrated to afford 13 as yellow

oil, which WS added via addition funnel, After (10 ming SQaRY B.43 & Sx0anole1 3 g,
yield: 99% wajsla& W%or(tqgl%&?s r%fc@ tgggsé)ﬁ%tégn %;as gt’m%]d f?‘l-I ano%%‘uz,r Iﬂl at 6m90 '

2H, J = 15 8.7 2H) ,
1.82 (m, 52HJG. Thé‘ﬁ 1(ttwa§}H,llbﬂtedZWiéthI-Eichlﬁrxﬁﬁetl'mne%gﬂo fnlQSands qu@Hlbhed

Synthesis of MB,, CIOTB. .S .20 To a lut (61.3 g,
0 65 mob)  MIMLHCH IO 0 mis The, Srganic, Jader ey, BRoEnil Saed ety
Schwartz-s Mgﬁ@pt alfd s (eorickeipritbdd i any Wakiic onpusfiEdlioah l ®yideohirdnide,
Cp2ZrHC1) (130.3 25 g, 0.507 mol) was added and the reaction was stirred 5

min at roomchEmpategraphy @}%af@a{@&%ﬁ 10nbeaforded 8 gnbieldsB0%b ofo ¢

over a perlcaq]d o7 mln and stirred at 50 C for 2.5 h. During this time the
reaction solution turned of orange colour. The reaction was cooled to 0 C
and N- cHDDréHUNMRl(i(ﬁﬁ@&E; 8O0 MHz)5: 9.894(0, 1H] J was5 Mfle6l67n(doné], AD=B4tion.
Stirring was contlnu d for 30 min at rqom temperature and the
Hz), 6.13 (d, 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)6: 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 with Hexane/EtOAc (95:5; 500 mL). Removing of the
solid by filtration and evaporation of volatiles provided 14 as yellow oil
which was used without further purification (15.1 g, yield: 86 %). LalD=
+20.5 (¢ 1, CHC13). 5 1H NMR (CDC13, 300 MHz)6: 7.25 (d, 2H, J = 8.7 Hz),
"6.87 (d, 2H, J = 8.7 Hz), 5.64 (td lH J= 7.8, 0.9 Hz), 4.45 (g, 2H, J=
11.1 Hz), 3.80 (s, 3H), 3.70 (m, %ﬁ62 (m, 1H) 2 27 (t, 2H, J = 6.9
Hz), 2.03 (s, 3H) l 70 (m, 2H) O 89 9H) 0. 05 (s, 6H) 13C NMR
(CDC13, 75 MHz) .5:, 130. 9 130 129.6, 124 1 1Q0.75.2, 71.4,
55,5, b5z, Pusitipation. By delimr éhromatogsaphy @exgg}ﬁi%@?? %) Alfordida; oce
15 OPMB OH %@ng49gqg@qg¥ng§§_l4 (23 g, 0.058 mol)) in anhydrous THF (288
under N2 and at 0 C a solution of Tetrabutylammonlum fluoride (TBAF)

(115 3 mL, OHINMRnQDClaS3QAMH2ZN&p%dd, d¥br & Bt L, 60 (d,miH, dtte

Egrln;(t;j”glt’:luizgfg%é %47 Eg ]t%egcw S quéhched aljﬁsggiggﬁi §3fu§£<(3 ;%s)élutlon
of NH4C15(2806M]s, SHRLS. 6@1(@&}15@%7@%%1:)@@ m 571@“@%911&3@](@@1‘1}4’515

exhaustively extracted with EtO combined organic layers

were dried Sv&(di3dod = @ﬁHé&&ngéﬁdg%b&Qéﬂ%%@b 0. PHdsn3Bhromatography
(hexane / Et@i‘é? MMR @%%316 bszimif)@‘fﬁ%%% 1?4539 %1 $PACHTRSS 1891, Ho% g

~ yield: 73%). 1H NMR 300 'MHz) d, (d,

2H, J = 8. 77524,,715.8655.4:, SILH 33<1 7323&125 941&5 (ltﬁ» 5,2H57 3483) 455 3H , 3.70
{m, 3H), 2.35 (m, 2H), 2.03 (s, 3H), 1.75 (m, 2H). 63 OPMB
(Diacetoxyiodo)benzene (BAIB) (11.5 g, 35.7 mmol) 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 mmol) and 2,2,6,6-
Tetramethylpiperidine 1l-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 NH4C1l 10 and
extracted with DCM (3 x 100 mL). The c ined organic phases were dried
over anhydrous Na2S04, filtered and concentrated. The residue was purlfled
by flash ch / afford 16 as
colourless E@?ﬁﬁﬁg§%£2ﬁﬂé E%ﬂ?gﬁFﬁﬁﬁcéﬁéNﬁgu%aéﬁtiﬁg MHz)6: 9.78 (s, 1H),
7.25 (d, 2H, J= 8.7 Hz), 6.85 15 . 2H, J= R 5.64 (£, 1H, J= 7.8
Hz), 4.45 (5cheme %PrQYLId?SI"Hl exaafn@Le thelmnth%l@oo fragragmts %1@51d 22- 2m)
2.35 (m, 2H), 2.03 (s, 3H). 13C NMR (CDC1l3, 75 MHz) 6: 201, 159.6, 132.1,
130.1, 129.7, 122,8, A14.1, 7BORBAPEMs, w5 5,.48 .3, 3375 21.3. 20

Synthesis of 1nté/hedlggg liﬁg____EF_ﬁ‘ su85%551QﬂE9%a THE
1odomethyltrlphenylggosphonl oft @ 16.6 ,g; 31 25 mmo ) in anhydrous THF
(126 mL), at room temperature, a 1M solution of NaHMDS in anhydrous THF
(31.27 M1, 31.27 mol) digs slowly added Aftegpggirring for 2 min, the
yvellow mixture w3§3539i§g\to —78%@Cand\5%§Q}uE%Qp of ﬂ@m¥@0§mg, 22 mmol) in.
anhydrous THF (82 mDLy wxs ©RSn Jdded. The réactidiiPRixfyse was stirred at
-78 C for 2 h, and at room 64 temperature for 5 min, diluted with hexane
and filtered through # plug of Celite(r). The¥plug was rinsed with hexane,

the combined filtrates were evaporated under reduced pressure and the
resulting oil was puridgpMsd by column chromatoggmghy (Hexane/EtOAc 12:1 to

8:1) affordin ; TBAF ’ BAIB / TEMPO
) g ¢W\/\OTBS ClWOH g
THF CH.Cl»

14 15
OPMB ' OPMB _
cl B PPh,CHol.l cl T i) DDQ, DCM:H0
\rf\v/\v/§o \Tf\v/\v/§ﬁ :
NaHMDS /THF | ii) NaBH,
78C iii) TBSOTf / DCM
16 17
OTBS BOCHNJﬁrNHZ C:)TBS )
Cl Z x o} Cl Z A N R 200 ¢C
\1//\\//\\//\1 Cul / K,CO4 \1/ﬁ\V/A\V/7:l H
NN-DMEDA NHB
18 DMF / 90°C 1f’\ ¢
19aR=fBu
19b R='Pr :
oTBS
QTE —_
BugSM  CO.H BUSS"
\"/\ Hp HATU
5 HOAt, DIPEA
20aR=fBu DCM, DMF 21aR=fBu
20b R="Pr - 21b R="'Pr
HATU '
HOAt, DIPEA
CO2H DCM, DMF:
QOTBS
O R H
///“\N/'\n/ S A
H oo Cl
22a R='Bu

5 22b R=Pr



vellow o0il (5.6 g, yield: 62%). 1H NMR (CDC13, 300 MHz)3: 7.25 (d, 2H, J
8.7 Hz), 6.85 (d, 2H, J = 8.7 Hz), 6.25 (m, 2H) 5.64 (t, 1H, J= 7.8 Hz),
.42 (m, 2H), 3.80 (s, 3H), 3.55(m, 1H), 2.40 (m, 2H), 2.25 (m, 2H), 2.03
g, 3H). 10 Synthegis of intermediate 18 OTBS CI

2,3-Dichloro-5, 6-dicyano-p-benzoquinone (DDQ) (3.6g, 16 mmol) was 15 added
to a solution of 17 (5 g, 12 mmol) in Q%M—HZO (20:1, 98 mL) under N2
atmosphere at room temperature. After 1.5 h (TLC Hexane/EtOAc 4:1 showed no
starting material) the reaction was g@hnch? by pouring into Et20 (200 mL)
and washing with 1M NaOH (3 x 50 mL ine (50 mL). The organic phase
was dried OwehtlkdsidBrndterHediaeSPd, filtered and concentrated.
Chromatographic separation of p-methoxybenzaldehyde was facilitated by
reduction to pmethoxybenzyl alcohol. Towards this end, a solution of the
obtained residue in MeOH (98 mL) w%;h ‘NaBH4 (0.60g, 16 mmol) under N2
atmosphere was maintained at room dempera for 1,h. The reaction 25
mixture was then quenched by pouring into Et20 (100 mL) and washing with 1
M HC1 (4% mL) and brine (40 mL) . The organic phase was dried over anhydrous
Na2804, filtered con rate Th tin 1 w url n silica
gel (Hexane ? Etﬁﬁé& gn??gkoepigvﬁggét quggon Yy af%gﬁmﬁoa
colourless @.icjl'lloﬂ%nétkﬁa;neYlEID@)Mﬁ06(918 6ml atsoruvdmon tempeestnéarp-alcohol
(2.8 g; 10 mmol) in anhydroug DCM (38 mL), under N2 atmosphere and at 0 C,
2, 6-1lutidin&hloroperhenzaio msdd ) (W@@PE@&edlggoﬁﬁlée 8 £ dnolyMasy 24484t ion of
tertButﬂdl@ BHIYIwISE, hrld e HAXANSWAS SepTdP e rborh ThTratide ot T6h. 12 5
mmol) . The teac¢tion mixture was stirred for 2 h. At this point the crude
was quernéhedheiwhite précifitate %aanuennkiedemﬂaea&ﬂrab&dlaqu(emu$Qso:kutlennﬂﬁ The

combined or ers we th ate eous solutiopn
NaHCO3 and §%§ﬁ§03T éIBE f@ﬁﬁiggngg 3 a&%%hCPfﬁ%%ef%éﬁ and
concentrategatdrbdéd a€ieots Kabraen Hf Nm@@@ (3& 25@ Qﬁg) MHe: drgemie layers
provided 18 as a colourless oil (3.14 yield: 80%). 1H NMR (CDC13 300

MHz) 6: 6.25WaRe oembiner, @Eledmvetrawhsgir@y}s Ng2§94 (and;goncentsatedk noy, g-
6.0 Hz), 2. %80%5 Eﬁg gguﬁlr%ﬁﬂ%ﬁs %rﬁi%d §n sifida %91 ﬁ—fexfeﬁ’l'e @]E@)Ac 1831 22 :

6H) . 15 13C NM .7, 130.9, , 706,
36.6, 28539, t@lprovides epoxide . ds aSy:ntdusrmss oif (ﬁﬁtfezgneﬁl%t.eTa Qaa sof®son of

racemic epoxide (30 g, 0.15 mol) in anhydrous THF (7.5 mL) (R,R)-(-)-

—~ 1 U

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.

[o]p= +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)8: 60.2, 50.2, 47.3, 36.1, 26.1, 18.4, -5.2.



200CI 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- LeuCONH2
(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 N2. N,N-Dimethylethylenediamine (DMEDA) (0.166 mL, 1.55 mmol),
vinyl iodide 18 (1.04g, 2.59 mmol) and hydrous DMF (15 mL) were added
under N2. The Schlenk tube was sealed, heated at 90 C for 18h and cooled to
‘room temperature. The 66 resultant mixture was diluted with EtOAc and
quenched with water. The organic layer was washed with water and dried over
anhydrous N&Zithesid BE irstetirediateary removed under reduced pressure and the
residue was purified by rlash chromatography on silica gel (Hexane/ EtOAc,
20:1 to 15:1). Intermedlate 19a (670 mg, yield:53%) was obtained as an oil.
1H NMR (CDC13, 300 MHz)6: 7.72 lH,CwL 9.9 Hz), 6.70 (t, 1H, J= 9.6 Hz),
5.54 (t, 1H, J= 7.8 Hz), 5.35 ?ﬁﬁﬁ\,axvg\% g§ 4.76 (g, 1H, J= 7.8 Hz),
3.89 (4, 1H, J= 9.0 Hz), 3.73- 3 68 (m, g 2 (m, 4H), 1.98 10 (s, 3H),
1.40 (s,59H), 0.97 (s, 9H), 0.84 (s, 9H) O 02 (s, 3H), O Ol (s, 3H). 13C

NMR (CDC13, 75 MHz)6: 168.,9, 56. 131.1 23 1 79.9, 71.6,
62.5, 36.5, P3gPYAIE { it §I,1E’291117:é o) Waz%cgnd§&Sf£9 aig%é 8 ‘g d18§°4vad s
Synthesis oanhs}a%ﬁ@dmrzeu%%bn%)B»%-Butylhthmm (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



OCI 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- CONH2
(prepared following the procedure described in Pozdnev, V. F., Tetrahedron

Letters 1995, 36, 7115-7118) (230 mg, 1.06 mmol), evacuated and filled with
N2. N,N-Dimethylethylenediamine (45 111., 0.426 mmol), vinyl iodide 18 (283
mg, 0.71 mmol) and anhydrous DMF 25 (3%fnL) were added underN2. The Schlenk
tube was sealed, heated at 90 C for 18h and cooled to room temperature. The

ltant t '
cromnic 1ayObetasdiins st 2R Ae S TAE el 2et B Gn n ot B 28 8. " e
solvent Was(IFENP VRS UNAS Tarilfriietd PR SErEo@néh)hetreggdee \A@ﬁd@pmgled by
67 flash chromatography on silica gel (Hexane/EtOAc, 7:1 to

Intermediatatmggphergy @0 wéﬂlthn%@f KHM%@aiﬁ]é’e?r@sB% w4 ( O J_L%Oml) (CDC13,
300 MHz)o: walY d&%g) via %Etuin El’ 0\%{ a p%rlé)gi éf“%o JIHI)II’ TEhe'5 ?nu&ﬁirel‘k/]as - 7 >

Hz), 5.02 br s
3.80-3.73 (wtirred)at thid Ztempkzatme ﬂ')H A5 ﬁ‘11ﬁ,2folks)we3:1[—1by aﬁ1t453n ef amlutl@n 98 (d,

?EI;: gH)z ) ° siﬂ%ﬁé&ﬁ&l@bﬂaﬁa@ig@@e@%@gﬁ (23. 8989, (()817()9 mol) C1)n %Zlhy%rous » 0.06
THF (100 mL). After 2 h at -78 °C, the mixture was quenched with
saturated aquéous solution of NH4Cl1 (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 SOa,
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)3: 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). .

Svnthesis of intermediate 14

. (:)PMB
CIWOTBS
20

To a solution of 13 (61.3 g, 0.169 mdl) in anhydrous toluene (2.1 L),
~under N2 atmosphere and at 0 °C Schwartz’s reagent'
(Bis(cyclopentadienyl)zirconium(IV) chloride hydride, Cp2ZrHCI) (130.3

25 g, 0.507 mol) was added and the reaction was stirred 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. OCI A solution of amino protected derivative 19a (670
mg, 1.33 mmol) in ethylenglycol (30 mL) was heated at 200 C for 15 min. The
reaction 15 mixture was then cooled at room temperature, diluted with DCM,
quenched with brine and poured into water. A few drops of 3M NaOH were
added until the solution reached pH 14 and then was extracted thoroughly
with DCM. The combined organic phases e dried over anhydrous Na2S04,
filtrated and concentrated in vacuo to afford the 20 primary amine 20a (510

‘mg, yield: 95% w, Ol ich e t r her

purificat 105 Cﬂ—?erVﬁ?S gé@ eéi WlébgP )62%%93‘?7@5 5@8 gn}_?v ng é)f71 (t,
1H, J= 9.6 Hge sofid By filtratiéh adrl gveﬁ)diaﬁlen%f%la(mles]ﬁi‘bv1d3ed7i4 (é%,yéllﬂdw 3.14
(s, 1H), 2.14 (m, 4H), 1.97 (s, 3H), 0.97 (s, 9H) (s, 9H), 0.02 (s,

6H) . 25 13c0ﬁmh1@bmz‘a§ used wmtﬂzqgtﬁmlielzpumﬁgabonﬂé llg, 3112&458 %)7 1, 71.5,
64.3, 36.2 26.0, 21.2, 18.2, -4.4, -4.5. Synthesis of
1ntermed1ate EOb é@T]B?{QI

5 1H NMR (CDCls, 300 MHz)s: 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
U\T%N\/A\//\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 mixture was stirred at room

20 temperature for 2 h, and _then 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 amino protected derivative 19b (255 mg, 0.52 mmol) in
ethylenglycol (15 mL) was heated at 200 C for 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 ove%sanhydrous Na2S04, 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. 1H NMR
(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 ¢mylH), 3.81-3.73 (m, 1H), 3.31

(d, 1H, J= 3.6 Hz) 2.44-2.33 (m, @H) . 2.20-2.16 (m, 4H), 2.03 15 (s, 3H),
1.59 (br s, 2H), 1.00 (d, 3H, J = EIﬁ”HE%T/%5@9 (s, 9H), 0.82 (d, 3H, J=
6.9 Hz), 0.05 (s, 6H). 13C NMR (CDC13, 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 intermediate 2la OTBS To a solution of amine

20a (918 mg(Piacotoxyiesio)benzenen BALR) (2E-D@m/h mmol), was edded, @ Zolution
Of (Z)-35tribmiole t IR ARSRBIF 45 (9.2 g, 32. 4 mmol) and 2,2,6,6-

Tetramethylpiperidine 1-oxyl (TEMPO) (515 mg, 3.3 mmol) in anhydrous
dichloromethane (92 mlL). 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 NaxSOs, 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)é: 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, lH),. 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 Ml, 31.27 mol) was slowly added.
After stirring for 2 min, the yellow mixture was cooled to -78 °C and a
solution of 16 (6.3 g, 22 mmol) in anhydrous THF (82 mL) was then

added. The reaction mixture was stirred at -78 °C for 2 h, and at room



acid (1028 mg, 2.84 mmol) in anhydrous DCM was added, under N2 atmosphere,
and then was cooled at 0 C. Diisopropylethylamine 69 (DIPEA) (0.6 mL, 3.4
mmol), 1-Hydroxy-7-azabenzotriazole (HOAt) (310 mg, 2.27 mmol), and
N,N,N',N'-Tetramethyl-0-(7-azabenzotriazol-1- yl)uronium
hexafluorophosphate (HATU) (860 mg, 2.27 mmol) were added to the solution
and after 30 min the cold bath was remgyed. The 5 reaction mixture was
stirred at room temperature for 2h, quenched with a saturated agueous

solution of NH4C1l, poured into wat and, extracted.wit CM. The combined
organic.pha§g§p§§§8rﬁilé %R%ndﬁﬁﬂgg?gﬁbhﬁ§§§6EP%fQE@gﬁe M8 d%ﬁ@%%trated.
The res ldu?ofv@%naé@rﬁ{%'be@u?ﬁnéé iiscdhwahchesah e dexbinedElfAges Wete tO
15:1) to give amide 2la (I1.11 10 g; yield: 66%) as an oil. 1H NMR (CDC13,
300 MHz)8: ovaporaged umdepredyced prgssuge emd the resuling oil wagpurified;By (a4, 1w,
J= 12.3 Hz) 6.72 (t, 1 J=.9_.5 Hz (dgp. T HzZ) 5 (t,
1H, J= 6.6 HYMmY .cé"arb?la%bﬁﬁplﬁ'jg? az’??z/?a,@io‘.cﬁz(%?d 1%?) %fzfogd@éﬂlz’{ 5a3s .%6 (m,
1H) , 2.13 (pellddbil B.6F, yield362%).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). Synthesig of intermediate
21b 20 OTBéH)HMI%tCDF&’aé%M%‘E@h oS dedi 2EL 245 %17781%8@?. @ﬁﬁmo’% in
anhydrous D@M/RMF ¢ b&:(n, JHY 54 (t, A B STAGTHSTL 4.42 (m, 2H), 3.80 (s, 3H),

(Z) -3-tributylstannylpropenoic acid (197.2 mg, 0.54 mmol) in anhydrous DCM
was added, GuolE(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-H0 (20:1, 98 ml)
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 NaySO4, 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 NaBH4 (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 Na2SOy4, 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%).



atmosphere, and then was cooled at 0 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 70 anhydrous Na2804, filtered, and
concentrated. The residue was purified by flash chromatography

éﬁf?iniéii%éﬁz%@}% tp8et seconsrialsontl B8 & 10 wiol n g BEME T,

1H J = @38311%5) urﬁie?SNg GtmbSphére bhd al® 9CP 276- hitidlrié{(Q 28 ﬁhug 20%), 6.50
d, 1H, J_ 0 Hz), 5. (t, J= 6.6 Hz, 1H), 4.83 (q, 9.0 Hz), 4.41

(t, 1H, J= smoliz) Wag 7sd01@d 1dropwisey  (dallowed byo1 a@gltl@@i of gertiy, 7w,

1.25 :m.:,L69 %ut;%lg t(hyilgliﬁ trl?l?%%grﬁ%&%%@é@tﬂ fohalé (‘F’Bséﬁfg éé%»,% NNR (PC13, 75

MHz) 123.9,°10 12 108. 7 71.6,
59.2, 3655, mido]].. TBé réactidn mixeircwaséstirred fos 2 119A151;h1$8pcﬁl;1t the @rudd .8,

-4.3, -4.4. Synthesis of interme 0 120 mg,
0.30 mmol) ¥WAS Pigichediwith, (5 ﬁéﬁ?% @7%&3 S raﬁ%e %ﬁﬁ(ﬁ@ﬂ%ﬁa% F 10:1
(4.2 mL) atnﬁ.ﬂ THETEbnibintdbrginid l@Sﬂé’ﬂs) weteAwakHednawitk - 40 saerbtednd

DIPEA (0.78 p 0.44 mmol) were added. The reaction was stirred at Q0 C for

30 min and aqhgmxssghﬂwm@mﬁ68m55¥ktaaé brinen Thenarganigphesecwas dHed treated

with a 20 satur SR 4 C12
The combinegw?iﬁggigés were wadh‘E r@ﬁmgg %% g?ﬁggéagﬁaggg%gggggiat1ng
the solyent/EnQar reouces 20xep mdeHeISraJsi@ wah)Lp‘lﬁssfméd(SbM & Iyiehd:

chromatogra hy (Ethyl acetate/hexanes mixture) to afford pure compound 22a
(50 mg, yie 0)40%) . 25 1H NMR (CDC13, 300 MHz) 6: 8.20 (d, 1H, J= 10.2

Hz), 6.83 @H NMR §,’D&136 éﬁd MHz)826. ?5 (2 }9—5 B43(tH2H, p=-578 Haz), Blg2J= 6.9
Hz), 4.88 (g, Hz), 4.58 = 9.6 Hz), 3.75 (m, 1H), 2.90
(s, 1H), 2. m, m), 2188 (g 2H, J= 63@1)Hz),12c210 (s 2Bay = 6. %'HZI,SQ 01fs, 3Hks (s,
). 004 {51861¢, 9H), 0.05 (s, 6H). | .

15 13C NMR (CDCls, 75 MHz)5: 137.7, 130.9, 124.3, 84.6, 70.6, 42.5, 36.6,

25.9, 21.3, 18.2, -4.4.

Synthesis of intermediate 19a

oTBS

ZL

BocHN :
20 ' 0] Cl

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

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



71 13C NMR (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 intermediate 22b OTBS 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 0 C, HATU (194 10 mg, 0.51 mmol), HOAt (69 mg, 0.51 mmol) and
DIPEA (133 pL,- 0.76 mmol) were added. Pge reaction was stirred at 0 C for
30 min and 2 hours at room temperature. Then, the crude mixture wag treated
with a saturat queous solution NH4 d tr i C . The
combined fiT¥%§zg§ %8¥é“$a¥'SdégggﬁFﬁﬂg?qé%%%%a%?yﬁggﬁggﬁyégggdgég%ig 15

the solventThadsrgantcllayst messaashetdhwittirudaewas dodrieti edebanhytinons
chromatography (Eth ound 22b

( 1 acetate/ hexanes mixture) to afford pure co
(150 mg, yi #aS0gdhe salvenk Wéﬁcﬁeﬂo%qﬁfie}' 5951%0.%5 prassuse apd {he, pz)
6.75 (dd, 1Hugidge 20 ifi 6 cBron = &i = d, 1H,
52500y o Gpife as iy by Tlash® cRibmiogtiphy o kel el (ledngfSy b
3.84-3.76 (BtORME) ,20:18%0 (d5:1H) Internediatel 19a, (6#0, mg,0vieldo33%,was), 0.99
(d, 6H, J= b%ﬁHéél 0.891(8, 9H), 0.08 (s, 3H), 0.06 (s, 3H). 25 EXAMPLE 3:
SYNTHESIS OFf REMEANT2 9 scheme 3 provides an example of the synthesig of

fragment 271H NMRE[EDG1;> 3ODMNERAS:7.02 (Entelrd 0a8 ¢4 36.70 (t, 1H, J= 9.6
Hz), 5.54 (t, 1H, J = 7.8 Hz), 5.35 (d, 1H, J = 9.0 Hz), 4.76 (q, 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)3: 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]

C

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 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 0C, 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 -78C and 1,3-Dimethyl- 1

3,4,5,6-tetrahydro-2 (1H) -pyrimidinone %EMPU (3.02 mL, 24.95 mmol) was then

added via c ula, followed b the ddltl n,of ald 0 4. 99
mror oo Saromal e an (oloR: Rt n SRR L 1l g0l
while the rﬁﬁ%’ﬁ&féﬁd&&i@ﬁ??@g ﬁl*éki—”rﬁi%)f@fés?oﬂ”tam aslaxagie (200 mL) was
added and the resulting s was 20 filtrated over Celite(r) and washed

with additiddNMER=(DRE1s( 300 MHZ)S Th80 (d3 1HL1f 748 Hgs 63 ey llder
reduced pre h i 1 i fi b
chromatoc_ljraélrsl‘-l’yg 2}%@1’1‘2 / ?t%%f Li 52)6:%(1:{?; ’2%6? )£§§%£Z§f(rr%’y]1ﬁfg§$§§}}gglé& 68%) of

§o<6:1ide( 25 5—18:'4 P@’IB Hé;Dsl@o 3310:@ (M2 H)6 2. 182-R32F (99 SH), 220D (s 33}7)9 146 1H),
.67 (m, 9 Hz),

0 a5 (m. 1ois W, uSBuds BHuT 0o HEL 008 L S16 8 b0 £ T, SH);
0.07 (s, 3H), 0.06 (s, 3H).

Svynthesis 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 (CDCIl3 , 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 I13C NMR (CDClz, 75 MHz)%: 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 mg, 1.07 mmol) in EtOH (5.3 mL)
pyridinium p-toluenesulfonate (PPTS) (94.4 mg, 0.38 mmol) was added 15 and
the reaction mixture was stirred at room temperature for 25 hours. Then the
solvent was removed under reduced pressure and the resulting oil was
purified by column chromatography (hexane/EtOAc 4:1) affording 380 mg
(yield: 87%) of alcohol 24. NMR QQPC13, 300 MHz) 6: 6.20 (d, 1H, J =
7.5 Hz), 6.08 (m, 1H), 20 3.87-3.72 (m, 3H), 2.69 (m, 1H), 1.85-1.80 (m,
1H), 1.71-1.65 (m, 1H), 0.99 (4, 3H, J= 6.§ﬂ%§), 0.90 (m, 9H), 0.09 (m, 6H)
Synthesig of intermediate 25 TBSO 74 Aft h, a saturated aqueous
solution of NaHCO3 (50 mL) was ad d eNyorganic layer was decanted,
dried over anhydrous MgS04 and condentNcaged i acuo. Purification by
column chromatography (hexane/EHdﬁc :1) afforfled 350 mg (yield: 93%) of
aldehyde 25. 5 1H NMR (CDC13, 300 MHE) 6: 9.820C(t, 1H, J = 2.1 Hz), 6.26
(dd, 1H, J = 0.6, 7.5 Hz), 6.05 (44, 1H, J= 1.5, 9.0 Hz), 4.14 (m, 1H),
2.68 (m, 1H), 2.58 (m, 2H), 1.01(d4d, 3H, J= 6.6Hz), 0.87 (m, 9H), 0.07 (s,
3H), 0.03 (4, sGHitiorl of Synirive pratectedi deeivative sk9b 1255 mERLOSZamanalpintion of

biethyl (metké‘t)ﬁ%éggﬁ%gf(i’f? %)Efl%'l::l]sm}@lggl%é]d) g%l %Qaa%? 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 mg, 1.42 mmol) and 18-crown-6 (754 mg, 2.85 mmol) in anhydrous THF
(27 mL) stirred under argon atmosphere at -78C, a 0.5 M Potassium
bis(trimethylsilyl)amide 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 -78C
for 90 min. Then, the reaction was queggped with a saturated NH4Cl solution
(20 mL), warmed to room temperature and diluted with Dichloromethane (50

redniced preldtH) 06 Feke A S0, JoRRRRn TR ats e s U 318 0.1

25 affordednppire 37 Oniffol),8 @nd OIN,NEN*36- Te%ﬁﬁ%yl@@i%za%@ﬁz@ﬂﬁié&oﬁ 1-6.12
(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 (¥)umeninm lbexafBiorephosphate (FATH) (8@0 gmg/(n2-27Tnmmel)owere, 3m,
J= 6.6Hz), ?éed éoﬁ&&fgo g&?t&%ﬁ%ﬁ aft%%I Om f? thqé dso%]tﬁ%gg é%%@@&%e’fhg6 (95

mg, 0.21 mmo room temperature 26 pL) was
added and th@ct&ﬁnﬁﬁmmneMSammisatstmmedmﬁmraﬁnhdurQh Timenchbé wiflxture

was neutralized with a saturated aqg olutiqn of NaHCO3 H 7-8) and
the organicas%fve%tﬁgvﬁa%l @EP@& @éﬁcﬁ a 1Bie g@&%anékfg(tiaecéﬁéting
suspension wath PENMRCHEE c@hmn@acaﬂgam@qﬂm Wére difedibver dmigdrans
evaporated. 10 Filtration r@i, column chromatogra hy (hexane/ EtOAc 10:1 to

2:1) affordé@zSQ@, fidtered congenratedicThaearesidue was purifigek bycesh, 300
MHz) 8: 6.32 6.08 ) 5.62
(dg 1H J= gé%magogf “"ﬁ%’ I(I—fieggge@?o%g)zloé .%3 1%?% bk g’ ve ar?}déz th?lzm) ,

2.54 (m]101Hg; yield:466%) aéIé)n,oil 13 (d, 3H, J= 6.6Hz). EXAMPLE 4: SYNTHESIS OF
- FRAGMENT 30 20 Scheme 4 provides an example of the synthesig of fragment
30. schetE NMR (CDCls, 300 MHz)8 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,
= 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

e

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)

20

were added to the solution and after 30 min the cold bath was removed.
The reaction mixture was stirred at room temperature for 2h, quenched
with a saturated aqueous solution of NH4Cl, poured into water and

extracted with DCM. The combined organic phases were dried over



Synthesis of intermediate 28 0 5 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 0C, under N2, the 3-butencl (0.3 ml, 3.9 mmol) and
the Dimethylaminopyridine (DMAP) (15.9 mg, 0.13 mmol) were added. The 10
reaction mixture was stirred for 5 minutes at 0C and 4 hours at room
temperature. The organic solvent was evgporated under reduced pressure and
the resulting solid was purified by column chromatography (hexane/EtOAc

10:1) affordl estex; 2 m 1 c 3 MHz)

S azls 71 (anngaous NagSos Bt g ogiertiatey” THE SN qydfidy ™2

9.8 Hz), 2. Eﬂz flash Qilhroﬁlatograb}iyz [HeRarie EtOASCRD;: 1 %0948 5:(9 , todEive aﬁndgnthesm,
of intermediate 29 H2N 25 The solutlon of the ester 28 (180 mg,

0.63mmol) iRlRd250mE, Zwld(37%%i?3v@a‘é’hét€19§gh at room temperature for 24

hours . The %%Mﬁg@ﬁéﬁ?%mmg‘@mgaqad 1¢der wedugsd R66aITE, 3pd the
resultlng solid was dillted in DCM and washéd with H20, the resuitlng

organic phagé.3 Hz) w69 5ddi dd arer] 281Ky GUE2 N 2944/ —f95tH2)3c6 Ser(d, ik

solvent was ev B te tfo dl 16 14 1H
NMR (CDC13, % (ﬁfﬂ% 5%5(% él%ﬁ%m%i}%é%s(ql%%ﬁ éﬁéi—l F41,(4 IH,
2H, J = 6. 7JH—'ZQ O:Hz}53 738 (rﬂlH)lH)424147 me3ZrHjm2 OZIHQSI, 31—1)961 45 ,(m9H7)H)$YIHQSGSlS of
intermediate 30
(m, 8H), 0.88 (s, 9H), 0.84 (m, 19H), 0.06 (s, 6H).
13C NMR (CDCls, 75 MHz)3: 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 DIPEA (0.24ml, 1.4mmol), HOAt (123.3 mg, 0.9 mmol), and HATU (345 mg,
0.9 mmol) were added to a solution of 29 (168 mg, 0.9 mmol), and

(Z) -3-tributylstannylpropenoic acid (393mg, 1.2 mmol) in anhydrous DCM/DMF
(10:1, 14 mL) at 0 C under argon. After 2 hours, the cold 15 bath was
removed and the reaction mixture was stirred at room temperature for 1
hour, quenched with saturated aqueous lution of NH4Cl, poured into water
and extracted with DCM. The combined organic phases were dried over

anhydrous N filtere c a LT esi urified b
flash chromg%§§¢é§ﬂ§i¥®5(§g§§&352£0§2f§55%3t T@%%&Ségﬁgiigaég (@i%”mg;y
yield: 72%)771H PR ¢ID€180.9086M4185.9; 38.9126%, 3611, 21=2128B,Ha4).3, 6.75 (4,
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 (&4.1H, 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. 78 Scheme 5 provides the synthesis
of the fBag8gnthésis of inteTRRERS esis of intermediate 31 10 '

- OTBS
/N
I C

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. Then, the crude mixture was treated with a
saturated aqueous solution of NH4Cl and extracted with CH2Cla. The
combined filtrates were washed with H2O. After drying and evaporating

15 the solvent under reduced pressure the crude was purified by column
chromatography (Ethyl acetate/hexanes mixture) to afford pure
compound 22b (150 mg, yield: 67‘Vo).

1H NMR (CDCls, 300 MHz) 8: 7.02 (d, 1H, J = 11.4 Hz), 6.75 (dd, 1H, J =

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

25 EXAMPLE 3: SYNTHESIS OF FRAGMENT 27

Scheme 3 provides an exan{ple of the synthesis of fragment 27.



OTBDPS

room temperature.

= OTBS A solution of alcohol 12 (2.88 g, 11.9 mmol),
tert-butyldiphenylsilyl chloride (4.39 mL, 16.89 mmol), and
- (dimethylamino)pyridine (43.6 mg) in DMF (14 mL) was stirred overnight at

The 15 mixture was diluted with water and extracted with

Et20, and the organic phase was washed with brine, dried over anhydrous
Na2804, 79 filtered and concentrated. ,igash chromatography (Hex/EtOAc,
95:1) gave the 81lyl eter 31 5 3 g, 93%) as a colourless liquid. 1H NMR
(300 MHz, CDC13) :_7 70 7.66 (m, 4H), 7.40-7.34 (m, 6H), 3.99-3.95 (m,
H),3.70-3.62 'm 3-2. 22 1. 84 1.8 ( 2H) 1.69 (¢, 3H, J

, %Ph %H%H , , » 3H,
= 2.7 Hz), 1.05 T@§O 0TSO ~A3C NMPT$CDC13, 75
MHz) 8: 136.1, 134.6,; , 127N§4M5§ 8 76. 273 .9, 60.1, 39.6, 27.5,
27.2, 26.2, 19.6, 18. 5 .7, -5.1. 10 Synthesis of intermediate 32 OTBDPS

. 23
| [ " O=p(OEY),
HO. S DMP O ~ . o Meo)\COZMe
TBSO TBSO
24 25
CO,Me [ MeQO
2 HC 7
MeO X 7 _—
MeOH o7 0" Y
TBSO : = |
26 27
Scheme 3
5 Synthesis of intermediate 23

10

15

20

TBSO =
TBSO

To a suspension of iodomethyl triphenylphosphonium iodide (Gilbert
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-
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
filtrated over Celite® and washed with additional hexane (200 mL). The



OH PPTS (837.7 mg, 3.33 mmol) was added in one portion to a solution of 15
31 (4 g, 8.33 mmol) in ethanol (80 mL). The reaction mixture was stirred at .
room temperature for 7 h and then was concentrated. The residue was diluted
in DCM and washed with a saturated agueous solution of NaHCO3. The organic
layer was extracted, dried over anhydrous Na2S04, filtered and
concentrated. Flash chromatography 20 Xx/Et0Ac, 95:1) gave the silyl eter
32 (2.12 g, yield: 69%) as a colourless o0il. 1H NMR (500 MHz, CDC13)

5: 7.71-7.6 m, 4H) 7.45-7 3.80-3. (ria,
1H), 2.31- 2%1 éatﬁnw%‘?"aﬂo@ﬁe‘ﬁ "é&firé(m dz“’s‘eéﬁljﬂPreS_LS“’f§ Q(Ed é’ﬁ tegulying 91 , 1.07
(s, 9H). SypLRssiffied bycoramea eMr8mbloSrepilS hexane $E1ORE A 0%0610dq) benzene
(BAIB) (l 93 giﬁz 00 mmol) was added t%ra so&utlonﬁof alcohol 32 2)0 g,
5.46 mmol) affarding k6ég (X@Lckaér&/@hyﬂpﬂp@r%me 1-oxyl (TEMPO) (85 mg, 0.55
mmol) in anhydrous dichloromethane (27 mL). The reaction mixture was
stirred at room 5 temperature for 18 h until the alcohol was no longer
detectabbe IHINMR fIBCtH300. MHZSS:abdB<609 wafRHY, smmpa@)awm, :
solution of NH4CL and extracted with DCM (3 x 50Q mL).-T c d organic
phases were 28 &P {8y 18ln{ 35l bddBs 2H); 1%@4&81}%%1:&3}?13& @aégz M The
residue WaslBPHlé¥ﬁﬁ1H§1§ﬁ§Sh chromatography (Hexane/EtOAc 20:1 to 10 10:1)
to afford 33 as colourless 011 (1. 64g, yield: 82%). 1H NMR (CDC13, 300 MHz)

8: 9.72 (s, ; 7.71 7.63 (m, 4H) 7.45-7.26 (m, 6H), 4.29 (m, 1H), 2.65
(m, 1.04 (s, 9H). 15 Synthesis of
intermediat hnenneduﬁééﬁi of iodomethyltriphenylphosphonium

iodide (®.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 -48 Cjand a solution of 33 (1.57 g,
4.31 mmol) in anhydrous THF (35 n&”o S 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 reduced 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 mixture was stirred at -78 C for 2 h, and at room temperature
for 5 min, diluted with hexane and filtered through a plug of Celite(r).
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%). 81 1H NMR (500 MHz, CDC1 h_S: 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
(m, 2H), 1.71 (t,.3H, J= 2.7 . Hz), 1.07, (s, 9SH) esis of intermediate
35 omep’ ps Aliehiob: & B8tusaict Biugous sobaion ob NaHCOXERGRET v, 28880 Cs (3)
iodide (85.anA%thel 8rghrfié Tajdiowhs @edted uliried dveradrthydtoesSMgSO4 -drid mmol)
and Boc-tertLeuCONH2 (prepared following the procedure described in
Pozdnev, V.cencerntsatesheinroNacuecePyrificafionseby 7 cobumn gghramatography 23 .
mmol), evacuat i1 i : i i amine (DMEDA)
(0.095 mL, gFgégﬁzgﬁ?,%f%§§fﬁﬁggﬁggggﬁn%gjgggggﬁﬁ?ﬁégﬁgg%ﬁgﬁgﬁand anhydrous
DMF (11 @L) IHENMR(CBCl3, 800 Mg @2 9.8R4t,STH | gk 2t1iblz) w#6264ddodH, hkated at
90C for 18h and cooled to room temperature. The resultant mixture was

diluted witR-G&toRHzh®D GadfdndEwl enl wa @ Hand  Lidm, 18 208 (1B shea
with water aneg ghief])ovsy aRBEIrYSeXaEA00 .87 k8, 9P, Vory ﬁésm;em@@és,under
reduced 20 pressure and the residue was purified by flash chromatography on
gilica gel 3BBxane/ EtOAc, 20:1 to 15:1). Intermediate 35 (388 mg, yield:
44%) was obtained as an oil. 1H NMR (300 MHz, CDC13) 6: 7.70-7.66 {(m, 4H),
7.53 (d, 1H, J = 10.5 25 Hz), 7.43-7.26 (m, 6H), 6.73 (t, 1H, J= 9.6 Hz),
5.29 (m]0lHSynthdds 6finfemed3ate 26 .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). Synthegis
of intermediate 36 HN 0

CO,Me |
N P4

TBSO

MeO

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 amino protected derivative 35 (288 mg, 0.487 mmol) in
ethylenglycol (17 mL) was heated at 200 C for 15 min. The reaction 5
mixture was then cooled at room temperature, diluted with DCM, gquenched
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 ove nhydrous Na2S04, 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. 1H NMR
(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) Me®.7 (g, 1H, J= 10.2 15 Hz), 3.89 (m,
1H), 3.06 (s, 1H), 2.30 (m, 2H), 2.24’/ 2H), 1.70 (s, 3H), 1.05 (s, 9H),
0.98 (s, 9H). Synthesis of intermedé . To a solution of amine 36
(221 mg, 0.450 mmol) in anhydrous DCM/DMF %4:1, 5 mL), a solution of

(Z) -3-tributylstannylpropenoic acid (195 mg, 0.54 mmol) in anhydrous DCM
was added, under argon 25 atmosphere, and then was cooled at 0 C. DIPEA

élglog?él gg’ 9‘05‘;L SH(I)Tut]ioﬁ I_ioester 75’6 (9I§gr‘ngc,) 05 élm}nn%ol e%:f (3. 12é) SmELfJ ’ato’54

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.

3-Butenol / HC! / MeOH

BocHN
BocHN DCC/DMAP  -°¢
0
28
BusS| —COH Q
uzon 2l
OFf ————— N ONFA
H2N HATU . L H g
o) HOALt, DIPEA SnBus
DCM, DMF
29 | 30
Scheme 4

25



were added to the solution and after 30 mm 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 5 anhydrous Na2S04,
filtered, and concentrated. The regidue 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, CDC13) 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,.Jd= 9.6 Hz) 4.82 (g, 1H, J= 8.4Hz), 4.36 (4, 1H, J=
9.6 Hz), 3.&@5—%%%.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. OPMBOTBDPS CI1.DD 2 .NaBH4 3 TBDPSCI, 17Imidazole

Scheme 6 Synthesis of intermediate 38] 84 OTBDPS
BocHN O~

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

iO reaction mixture was stifred 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%).

15
IH NMR (CDCl3, 300 MHz) 3: 5.82-5.71 (m, 1H), 5.14-5.06 (m, 2H),
4.24-4.12 (m, 2H), 4.08 (d, 1H, J = 9.8 Hz), 2.41 (q, 2H, J = 6.7 Hz),
1.43 (s, 9H), 0.96 (s, 9H).

20 Synthesis of intermediate 29

25 :
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



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 5 (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 ydrous Na2S04, filtered and
concentrated. Chromatographic 10 separation of p-methoxybenzaldehyde was
facilitated by reduction to p hoxybenzyl _alccohol. ow rds thl end, a
solution ofWéfe £@§1&U8ro%%%X 'ﬁxﬁg g@ Eﬁg apdin ESBﬁ%V?? W8S 33
mmol) underedin FhERERNBFANEAE] Mg HiRIderb0%) 6029, temperature for 1 h. The
reaction mixture was then quenched by pouring into Et20 (400 mL) and
washing 15 with aqueous 1 M HCl (200 mL) and brine (200 mL). The organic
phase was d A h 2 T d ‘The
resulting oi %@ggtgﬁ%é i?@ on & 1§3é%e1%%EH§§§Q/39%§%?q§?§F%§% '¥gto
provide EheuSQGpQﬁaEY7&¥QOBQES&ﬁl@ﬁ}éﬂ%&éﬁ%?@anfl50é%3@39%ﬂyleld To a
gsolution of secondary alcohol (6 g; 21 mmol) in anhydrous DMF (25 20 mL),
under Ar atmosphere and at room temperature, imidazole (3.3 g, 48.6 mmol)
was added i1BvREKdsiOBE intePrbdiie Y addition of tertButyldiphenylsilyl
chloride (TB%PSCTT—TT7T_TI_7§_3_mmol and DMAP (77 mg, 0.63 mmol). The
mixture was stirred overnight and at this point the crude wag guenched with
water (30 mL) and extracted with Et20 (3 25 x 30 mL). The combined organic

layers were washed thoroughly w1th(ya and brlne The organic phase was
dried over anhydrous Na2S04, fllt an trated. Flash o
chromatography (Hexane /EtOAc 100 prov1ded 38 (9.6 g,' 92%) as a
colourless oil. 85 1H NMR CDC13 .3: 7.67 (m, 4H), 7.45-7.37 {(m,
6H), 6.25 (m, 2H), 5.51 (t, 1H, J= 8 Hz ;, 3.89 (m, 1H), 2.30 (t, 2H, J=

5.5 Hz) jo2.14 (t, 2H, J= 6.4 Hz), 1 85 (s, 3H), 1.07 (s, 9H). 5 Synthesgis
of intermediate 39 HN CI A resealable Schlenk tube wag char%Fd with copper

(I) iodide DJ!P%@%H%M&H@PPI) BIRAL £L233ngp O tameh), and HAEU {Sdno1) and
Boc-tert- 1 1 d -
bosdaney, v. 13 Vol WETE U0 & Sl BF 2TAERCHIS (FORRFII Rl

mmol) , evac@@E&dn&mﬂyﬁhﬁi@ﬂpmqﬂhuargmmd H%NhngméhﬁymunhylHnedﬂam&ngs (DMEDA)

(53 my wer DMAEME BT T 380 F 0* B0 inder”erss: AR i FRE LIS 0

90C for 1E8hhamd GReleembvedOatidt EHE Crlctitn - rﬁb@uf@SWé§a§ﬁirrlédelﬁrﬁ)de
diluted with EtOAc and quenched with water The organic layer was washed

with water &eapgratadefoE ! Bows ageenched éf@& seturaied aqueqls spiftior Plunger
reduced pre %aﬁ W, p 1 Chpnahagiiaeay on
silica gel §§¥?aéj§glé%%tﬁgﬁ grlﬁﬁg ?ﬁg%?ﬁgélggﬁgompougg 39 (5.8 g,
yield 51%) @Sg@nmhj;ﬂmsesl ivkere dried over anhydrous NazSO4, filtered and
concentrated. The residue was purified by flash chromatography

20 (Hexane/EtOAc 15:1 to 10:1) to give 30 (340 mg; yield: 72%).

IH NMR (CDCls, 300 MHz) &: 7.01 (d, 1H, J = 12.3 Hz), 6.75 (d, 1H,
J = 12.3Hz), 6.03 (d, 1H, J = 9.73 Hz), 5.84-5.69 (m, 1H), 5.14-5.05 (m,
2H), 4.60 (d, 1H, J = 9.76 Hz), 4.19-4.14 (m, 2H), 2.40 (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 NMR (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 (4, 1lH, 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
86 CI A solution of amino protected derivative 39 (4.75 g, 7.6 mmol) in
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 wa% . .A few drops of 3M NaOH were
added until Eh%nﬁﬁiQEQ@He§éQ%E¥Hﬂﬁﬁ“§@ the fregmeniad ext racted thoroughly
with dichloromethane. The combined organic phases were washed with water,
dried over anhydro E Na2S04, filtrated and geggsigitrated under resduced
pressure to a he 10 prhmmmscam?ﬁ§§é2/li{§\g, 95%PRTS1d) as a yellow
'oil which was U d 1ithoes Turther purifitatfonOTBS -1 §MF (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 (t'2 1H, J= 8.3 Hz), 4.72 (P! 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\ SS@thgg,E.gIs OF FRAGMENT 45 «  OTBOPS PPhaCHl,|
S — R -

OH CH,Cl, Xp  NaHMDS/THF
2 - 33
NH
OTBDPS BocHN 2 OTBDPS
\ - 0C 0 % = 200 QC
NN-DMEDA
34 DMF / 90°C s [ NHBoo
_ OTBDPS
« OTBDPS _
N \\l// BusSn COzH BUGST\\/ji\ Y
N
- HNTT/\NH HATU N N Z
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 example of the synthesis of fragment 45. 20 87
CrCl2, CH13TBSO TBSO 41 DMPO p(0El)2 MeOAC,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 intermediate 41 TBSO To a solution of
anhydrous CrCl2 (2.03 g, 16.55 mmol) in anhydrous THF (30 mL) at 0C 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 .
23C, the mixture was diluted with Et20 and filtered through Celite(r). The
filtrated was concentrated to afford a sidue which was purified by flash
chromatography on silica (hexane/dichlo omethane from 50:1 to 5:1) to give
vinyl iodide 41 (0.79 15 57%

(CDC13, 300(’%?&@5?t08<}’1%d‘%%en(%f&16 :{ﬁxn%e) d P%’Sg éopggﬁél%l)yellmé&’dll 1111‘%H%NM1;4.5,-
5T Ly S gt kol 825480 (8 8 il S 2ee,
12H) . Tetramethylpiperidine 1-oxyl (TEMPO) (85 mg, 0.55 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 intermediate 42 TBSO 5 To a solution of iodide 41 (786
mg, 1.58 mmol) in EtOH (15 mL) pyridinium p-toluenesulfonate (PPTS) (139

- mg, 0.55 mmol) was added and the reaction mixture was stirred at room
temperature for 25 hours. Then the solvent was removed under reduced
pressure and the 10 resulting oil was purified by column chromatography
(hexane/Et0Ac -4:1) affording 379.7 mg Sﬁﬁ% yield) of alcohol 42 as
colourless o0il. 1H NMR (CDC13, 300 MHz) 6: 6.56 (dd, 1H, J = 14.5, 6.7 Hz),
6.01 (dd, 1H, J = 14,5, 1.3 HZ ), .18=-3. 9 (m, 3H) . -2,39 , 1H),
1.87- 1.83 (& NMR ,(59971_1’[—1'12.’5@[)@3:\?) gi{ﬁ;@‘%@&ﬁ‘}’ f‘llf?) 324512-%1%@?’ @@@ (s,
9H), 15 0.0 7 2 (Gao_ . Wy ipte da SO 20
To a 0C solé’&fg%‘ghgi?ohéf'%% %g§9(n§ﬁgi,¥ﬂﬁe%%qmr%gll) Hﬁh%ﬁhiﬁfﬁ?ﬁéﬁ(lo
mL) , Dess-MaHy),ih 7Adelt,idHiweme. 7 e}, 7 (5. 9B)mmol) was added. After 1 hour
stirring at 0C and 30 min at 23C the reaction mixture was quenched with a
saturate aqueous.so%ution_af NgHCO3. The organic 25 layer was decanted,
dried ov&r Hryd NS oe i concentrated under reduced pressure.
Purification by column chromatography (hexane/EtOAc 20:1 to 2:1) afforded
349.3 mg (90% yield) of aldehyde 43 gigDaScolourless oil.

NA,
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 Na>SQOs4. 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, 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 (4, 3H, J= 7.2 Hz), 0.87 (s, 9H),
0.07 (s, 3H), 0.03 (g, 3H). 5 Synthesis of intermediate 44 To a
golution of Diethyl (methoxy [methoxycarbonyl]methyl)phogphonate 10 (348.4
mg, 1.37 mmol) and 18-crown-6 (722.3 m 2 73 mmol) in anhydrous THF (13
mL) stirred under argon atmosphere at - a 0.5 M Potassium
big(trimethylsilyl)amide (KHMDS) solgﬁg@sﬁln toluene (2.74 mL, 1.37 mmol)

was added dropwise. After 15 m 49.4 mg, 0.91 mmol) in
anhydrous THF (9 mL) was added é\b 15 period of 30 mm and
stirred at -78C for 90 mm. Then, the reagiio was quenched with a saturated

aqueous solution of NH4C1l (20 mL), warmed t rbbh temperature and diluted
with dichloromethane (50 mL). The organic pBase was dried (anhydrous
Na2S804) and evaporated under reduced pressure. Purification by column
chromatography 20 (hexane/EtOZe 30:1 to 5:1) afforded 410. mg (99% yield)

of 44 as a RigghutiprE oL afﬂfie@ipﬁ@tbetédiﬂéﬁyaﬁvé@5@8&11&1@;1@4&? hihdlMBn . 1H
NMR (CDC13, 30Q MHz) for (2F,7E)-44 8: d 14.4, 7.8 Hz), 5.97
(da, 1H, J & 1'3}’4314513’?012(]%& )mL)5W2'*§ I%EateﬂHat ?30 787f°ﬁz];5 ném%az’”%% reggtion

2772378 (Frixhier v Géils cdbibd 1 SfvotnClertBeratite, &jtted -wth (DCHE 18 ,

1.00 (d, . . 9H) , s, . Synthesig of
mtermedlatqueach@@ W1T1@ brns@la@tdlpgumd e@@ewathr @%i@wwmys of. 3M Ma®H in

MeOH (13.5 mL}*e 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

Iz

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)

1



room temperature, agueous HC1l 37% (160 itL) 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 ( ane/Et0Ac 10:1 to 2:1) to yield
192 mg (69° yleld of lactone 45 as a white solid. 1H NMR (CDC13 300 MHz)
6: 6.32 =_14 5 62
. 1a, | Sowereaaded T phe spriyby ang Caffer 3 nin Bie St Rark wis Telifoyed - 22
1H) , 2.43-2TRE réBetigH mixture whs stiffed &t roeth tmpetituf@$or 2h/ gliendBéd 1
[M+Na]+. EXAMPLE 8: SYNTHESIS OF FRAGMENT 51 20 Scheme 8 provides an
example of Witd @yﬁ@ﬂé’@i@i Fqueeasnsatution of NHrEhopayred, a0 wWalsy od

MeORCO2Me  &orN&tedWith DCM. The combined organic phases were dried over

I

5 anhydrous Na2SOas, 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) §: 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 OTBDPS \/k
CIY\/'\/\‘ 1.D0DQ Ch~ - N, BocHN™ "CONH,
| 2.NaBH, | Cul, Ko.CO3
3 TBDPSCI, N,N-DMEDA
Imidazole 38
OTBDPS OTBDPS
200°C
BocHN
Z
20
Scheme 6

Svynthesis of intermediate 38

25
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MeOH TBSO 49 . TBSO 50

84

OTBDPS

Clm
I

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 mlL) 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 Et20O (400 mL) and washing with aqueous 1M
NaOH (3 x 200 mL) and brine (200 mL). The organic phase was dried
over anhydrous Na>SOs, 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 Et20 (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 Na>SOs,
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 tetrabromide (8.74 g, 26.35 mmol) in dry
dichloromethane (26 mL) was added dropwise a solution of 10
triphenylphosphine (1.38 g, 52.69 mmol) in anhydrous DCM (50 mL) at 0 C.
The dark yellow solution was cooled to -78 C and aldehyde 1 (4.75 g, 13.2
mmol) in anhydrous DCM (13 mL) was added quickly. The resulting mixture was
stirred at -78C (30 min) and at 0 C (1 in) . The reaction was diluted with
Et20 and then washed with brine. The 15 aqueous layer was extracted with

Et20 and the . .organi aye e.cC ined ried, i lter a vaporated
under reduczlé @@@9}3’ ﬁ%ﬂc@ﬁo&b?@’lZﬁ'Z%@tg&aW m]gxane/
diChlorometQHFS.l@l:@tZ 18 Trxdrd Hz)3 3.80 (961112130 (9RHin¥ls §ilgzpmide as
colourless oil. To a solution of the dibromooclefin in anhydrous THF (80 mL)
was added dftegdhsk=5H.42 Hz)M1&8 (86 338, 0@ Pilithium in hexane (7.03 mL)
at -78 5 C. The reaction was warmed to -25 C and stirred for 1 h. The
reaction was cooled back down to -78 C and methyl iodide {(0.55 mL, 8.79
mmol) inSanByatieesis BEtédnediates39 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

QOTBDPS
0]
BocHN
HN._~ x
C

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 NH4Cl then diluted with Et20. 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 (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), O.O§6(S, 3H), 0.06 (s, 3H), 0.05 (s,

6H) . Synthesis of intermediate 47 TBSO To a solution of 46 (200 mg,
0.56 mmol) in anhydrous toluene (7 mL), under Ar and at 23 C
big(cyclopentadienyl) zirconium(IV) lori BH?@ride (432.3 mg, 1.68 mmol)

was added and the reaction was stirkedop25
time the reaction solution turndd®Nof

t 50C for 1 hour. During this
rafige |colour. The reaction -was cooled
to 23 C and iodine (284.3 mg, 1.12 ded in one portion. Stirring
wag continued for 30 min at room temperature d the reaction was diluted
with hexane and filtered through Celite(r). The filtrated was concentrated
to afford aA3Gohndiormiusf wininb pastepted terivative f B9sid Forgnalbégmpioy) éduting
ith . .
Wit 73 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/ dichloromethane (from 10:1 to 1:2) to furnish vinyl iodine 47 (
140.4 mg, 49% yield) as pale yellow oil. NMR (CDC13, 300 MHz) 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 intermediate 48 10 HO TBSO
To a solution of iodide 47 (140.4 mg, Q27 mmol) in EtOH (2 mL) pyridinium
p-toluenesulfonate (PPTS) (24 mg, 0.09 mmol) was added 15 and the reaction
mixture was stirred at room temperature for 25 hours. Then the solvent was

removed under reduced] pressure and the resultihg o0il was purified by column
chromatogragB$o Oﬁgchfﬂy3afﬂg§8$n§\%6E84ﬁg|(8B%T%ield) of alcohol
48 as colourlessTgé 20NMR (CDC13, 300 MH@%O6‘ 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 intermediate 49 25 0 BSO

< P(OET),
; A
DMP MeO” > COM
HO AN — Ox AN
TBSO TBSO
42 43
‘ )Cizie\rk/\ ——DHCI . Meorj\/\/
N
MeO Z N I
MeOH 07 70" Y'Y
TBSO e 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 0C solution of alcohol 48 (87 mg, 0.22 mmol) in anhydrous DCM (2 mL),
Dess-Martin periodinane (140 mg, 0.33 mmol) was added. After 1 hour
stirring at 0 C and 30 min at 23 C the reaction mixture was quenched with a
saturated agqueous solution of NaHCO3. The organic 5 layer was decanted,
dried over anhydrous Na2S04 and concentrated under reduced pressure. _
Purification by column chromatography gﬁ@xane/EtOAc 20:1 to 2:1) afforded
76.6 mg (86% yield) of aldehyde 49 as a colourless oil. 10 1H NMR (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—2.5&_ m, 3H), 2.38 (s, 3H), 0.97 (d, 3H, J= 6.6
Hz), 0.87 (Synthesis gf nferme 42 .04 (s, 3H). 13C NMR (CDC13, 75 MHz) 6:
201.5, 143.5, 95.1, 71.3, 49.3, 41.9, 28.3, 26.0, 18.2, 15.8, -4.2, -4.4.
15 Synthesis of intermediate 50 CO2Me Me0O TBSO 20 To a solution of

Diethyl (methoxy [methoxycarbonyl] methyll) phosphonate (73.7 mg, 0.29 mmol) and
18-crown-6 (153.4 mg, 0.58 mmdiQ.J us THF (3 mL) stirred under
argon atmosphere at -78 C, a 0.5 MB tassium 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 m§) over a period of 10 min and stirred at -78C for 90 min. Then,
the reactiopywassalueRaned WBdide PFEA786aHAE ABBAHedPIHLEPOHO{1 HAT)
warmed to room temperature and diluted with dichloromethane. The organic

phase was dPYadinizsmpitelusnrsulfonatesfPTS) 43391 Qnasprmelhwasiagdded sure .

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.

TH 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).

Svynthesis 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 column chromatography (hexane/Et0Ac 30:1 to 5:1) 95
afforded 89.0 mg (100% yield) of 50 as a mixture E/Z (regioselectivity >
2.5:1 determined by 1H NMR) as a colourless oil mixture. 1H NMR (CDC13, 300

MHz)
3.84

2.64-

Hz) ,
10

for
(s,
2.55
0.89

5

10

15

20

25

(2E,7E)-50 6: 6.28 (d, 1H, J = 9.0 Hz), 5 5.33 (t, 1H, J= 9.0 Hz),
3H), 3.61-3.57 (m, 1H), 3.61 (s, 3H), 2.77-2.70 (m, 1H),
(m, 1H), 2.49-2.37 {m, 1H), 930 (s, 3H), 0.96 (d, 3H, J= 6.6
(s, 9H), 0.06 Synthesis of intermediate 51 (s, 3H), 0.05 (g, 3H).

IH NMR (CDCl3, 300 MHz) é: 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).

Synthesis of intermediate 44

COoMe

MeO |
TBSO

‘To a solution of Diethyl{methoxy[methoxycarbonyllmethyl)phosphonate
(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
period of 30 min and stirred at -78°C for 90 min. Then, the reaction was
quenched with a saturated aqueous solution of NH4Cl (20 mL), warmed
to- room temperature and diluted with dichloromethane (50 mL). The
organic phase was dried (anhydrous Na>SOs4) and evaporated under
reduced pressure. Purification by column chromatography
(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,
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 mg, 0.19 mmol) in MeOH (3 mL) at room 15
temperature, agueous HC1l 37% (34 4) 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, dried and evaporated. o0 The crude wag purified by column

chromatography (hexane/Et0Ac 10:1 to 2:1) to yield 34 mg (50% yield) of
lactone 51 as a white solid. 1H % CDC13 300 MHz) 6: 5.99 (dd, 1H, J =
9.9, 1.2 Hz), 5.62 (4dd, 1H, J= 5. 4.19-4.11 (m, 1H), 3.64 (s,
3H), 2.78-2.70 (m, 1H), 2.41 ( s, 4 —2 B7 (m, 2H), 1.11 (4, 3H, Jd=
6.6 Hz). 25 EXAMPLE 9: SYNTHESIS o? FI&GMENT\ 56 Scheme 9 provides an
example of the synthesis of fragment 56. ~96 OTBSOTBS 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.

IH NMR (CDCls, 300 MHz) &: 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 intermediate 52 TBSO OTBS 10 A golution of
1.8 M of Lithium diisopropylamide in heptane/THF/ethylbenzene (8.96 mL,
16.13 mmol) was diluted in 88 mL of anhydrous THF. After cooling down to
-78C, trimethylsilyldiazomethane (8.06 mL, 2M in THF, 16.13 mmol) was added
and the resgulting mixture wasgs stirred for 30 min. A solution of 4 15 (4.377
g, 10.75 mmol) in anhydrous THF (35 melwas added and stirring was
maintained for 1 h at -78 C and for 2h“at 23 C. The reaction mixture was
added to ice-cooled water, and extracted with Et20. The combined organic
layers were jed vaxomPiia o8l ) the sbl t ed. The
residue wasTgéé ' ‘gélaél—ge—éhrggggogra hy %o alggééﬁgwig g (55%
yield) of 52 as yg$oow oilz)mggi Méi NMR (CDB8G, 300 MHm) 6: 5.86 (d, 1H, J=
9.9 Hz), 3.73-3.63 (m, 3H), 2.74 (s, 1H), 2’5%f2’50 (m, 1H), 1.80 (s, 3H),
1.70-1.63 (m, 2H),1O.93 (d, 3H, J= 6.6 Hz), O.§8 (m, 18H), 0.04 (m, 12H). 5
13C NMR (CDC13, 75 MHz) 6: 143.3, 116.3, 87.1, 73.7, 72.8, 60.0, 38.6,

38.0, 26.1, 26.1, 18.p, 8.3, 17.4, 15.3, -4.2,|-5.1. Synthesis of
intermediatd&BS@ pZ PPTS o = DMP
I —_— | ——

TBSO TBSO
a7 48
O=p(OEt),
Ox _Z MeO)\COZMe COMe HCI
! MeO X Z |
' MeOH
TBSO TB8SO e
49 _ 50

Scheme 8

Synthesis of intermediate 46

TBSO 4
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.



OTBS To a solution of 52 (2.05 g, 5.17 mmol) in EtOH (50 mL) pyridinium p-
toluenesulfonate (PPTS) (511.7 mg, 2.04 mmol) was added and the reaction
mixture was stirred at room temperature for 25 hoursgs. 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 R (CDC13, 300 MHz) 6: 5.76 (d, 1H,
J= 9.9 Hz), 3.73-3.63 (m, 3H) 20 2.79 (s, 1H) 2.64-2.59 (m, 1H), 2.24
(bs; 1H), 1.80 0 95 0.88

(s, SH), 0. B’erﬁgaﬁgﬁﬁby dlaish’ ?érogﬁféngrgy nhexangt ¢ ﬁ%ﬁ%&&%ﬁéﬁe?i@g OTBS

98 After 30affFaeRt H3A N (66%Oyiel@nef Ythylidibdémide GisfBElotRResiom Téxgure was
quenched with a saturated aqueous solution of NaHCO3. The organic layer was

decanted, dselkuiosvef thendibremoaiefingon anbydseies FHE (89 @?@ewaﬁeééééé
e o 1) LU SRE 2 M BRI of BRI IRRERRT AR 0o SAEMAETRECCNNT
1H NMR (GDC2G3, The Gedétion ﬁva7s9wa(1tme1ﬂ-]to 2>°C anhdigtirred fo2 1(H., The ,reé'ctztoﬂO 2
Hz) 4002_3\'&'%163 ééndleéH aclg (i707wr£8tb 1B °C2 and et yi 1od1<¥e (0155 mL £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 NMR (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 intermediate 55 To a
solution of Diethyl (methoxy[methoxycarbonyl]methyl)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 -78Cg 0.5 M Potassium
bis(trimethylsilyl)amide (KHMDS) solution in toluene (6. 1 mL, 3.05 mmol)

was added dropwi e n _alde 78

Ehydrous ThERARS HSNREMEARE (B iGd tevh) 10 uEdish Y] bding 404
stirred at IZ@Q¥ﬁﬁf4$@6®%ﬂd)3§ le YEowAction was 25 guenched with a
saturated agueous Sdolution of NH4C1l, warmed to room temperature and diluted

with dichloromethane. The organic phase was dried (anhydrous Na2S04) and

Thowancy Eeol SHR TEHCE, 00 MHILe, BYI ECIIY 80,50 19 hih, 3oE2gF o

colourlegs @il IM)XB6S-FEGL (B OZH;fGE%C(ﬁSlHZ)l;Q\ZiBaQ 474, dH)e28Ms] 3H), 1H .
NMR). 99 1H NMR (CDC13, 30Q MH=z for 2E,7E) 5.73 = 9.9
Hz), 5.33 (dcb8 ﬂpﬁldmﬂé%[)’ Q-2 ‘é@ b ’)0§96(¥1J31é%5 é%sli 3.59
(s, 3H), Z.ZQPﬁ.68 (m, 1H), 2.73 (bs, 1H), 2.58-2.44 (m, 2H) 1.72 (bs,
3H), 5 0.95 (4, 3H, J= 6.6 Hz), 0.85 (s, 9H), 0.05 (s, 3H), O 04 (s, 3H).
Synthesis of intermediate 56 10 To a solution of ester 55 (839.4 mg, 2.29

mmol) in Me§§n¥e31 t gg el qm%qﬂ?erature agqueous HC1 37% (766 1AL, 9.16
mmol) was a ixture was stirred for 4 hours. Then the
mixture 1@as neutrallzed with a saturated aqueous solution of NaHCO3 (pH
7-8) and

HO AN
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 (CDCIs; 300 MHgz) é: 6.01 (dd, 1H, J = 9.9, 1.5 Hz), 3.78-3.67
(m, 3H), 2.62-2.55 (m, 1H), 2.39 (s, 3H), 2.00-1.98 (m, 1H), 1.80-1.62

(m, 2H), 0.96 (d, 3H, J = 6.6 Hz), 0.89 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H).

Synthesis of intermediate 49

25

Oa =
TBSO



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/Et0OAc 10:1 to 1:3) to
yield 312.7 mg (62% yield) of lactone 56 as a white golid. 20 1H NMR
(CDC13, 300 MHz) 6: 5.72 (dd, 1H, J= 10.2, 1.8 Hz), 5.60 (44, 1H, J = 5.1,
4.2 Hz), 4.20-4.10 (m, 1H), 3.64 (s, 3§¥¥ 2.85-2.2.77 {(m, 1H), 2.81 (s,
1H), 2.41-2.36 (m, 2H), 1.84 ( s, 3H), 13 (d, 3H, J = 6.9 Hz) 25 13C NMR

(CDC13, 125 MHZ 61 3, 1 . , 85.9, 81 4 8
s5.4, 575, To@ 0°C solition ot alconol A% {87 10,22, mmdlt it AR bydsabia,
SYNTHESIS ng PRGNS - Iﬁaruﬁ%rﬁﬂiﬁmﬁel(wemg,lée:ﬁ, ﬁﬁn@nam@égdaédtmer
synthesis o fragment 62. 31 OTBDPS BAIB TEMPO cH2C12 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 column 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)



PPh3CH21,1I NaHMDS /THF -78C 5859 OTBDPS tBu 7 HNNH2 620 Scheme 10 5
Synthesis of intermediate 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 5: 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 HCI 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 NaHCO; (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 (CDCls, 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.



OTBS 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
" evacuated and flushed with H2. The reaction mixture was stirred at room

temperature under H2 (1 atm) for 2 h and then filtered through a 15 plug of

celite.

The plug was

=]

was

rinsed with ethyl acetate and the combined filtrates

were washed with 0.1 % HC1l. The organi%¥}ayer wag dried over 101 anhydrous
@)

Na2S04

5.36-5

, filtered and concentrated to a

.27 |

m,

rd intermediate 57 (4.27 g,

90%) as a colourless il that was used without furfher purification.
. T
(CDC13, 300T1§1§§) 8: 7.7047.67 [MSCHMy, 7. 4a~7.36 (b, gH), 5.88TS (m,

6.9, 6
9H), O
129.8,
13.1,

.3 Hz), 1.73-

T8® (m, 2H), 1.41 (44, 3H, JO¥B® .6, 1.2 Hz), 1.05

.84 (s, 9H), -§.02 (s, 6H). 13C NMR (CDC13,5£5 MHz) 8:136.2, 13
127.8, 126.4, 125.8, 70.9, 60.4, 39.6, 34.8, 27.3, 26.2, 19.7,

-5.1.

10 Synthesis of intermediate 58 OTBDPS OH O=p(oEt),

DMP A
(@) = MeQ”™ “CO;Me
"o Z X . DCM > X
OTBS ' OTBS KHMDS, THF
18-Crown-6
53 54
COgMe
HCI
MeO x> 3 P

X
otBs  © MeOH
55 | 56

Scheme 9

Synthesis of intermediate 52

10

15

20

TBSO Z

4

OTBS

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
(4.377 g, 10.75 mmol) in anhydrous THF (35 mL) was added and
stirring was maintained for 1h at -78 °C and for 2h at 23 °C. The
reaction mixture was 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

chromatography to afford 2.38 g (55% yield) of 52 as yellow oil.

yield:
1H NMR
1H),

Z3GHO (m, B, 3.71-385 M, 2H)N2  Tholed, 2H, J =

(s,
4.8,
18.5,



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 NaHCO3. The organic layer
wag extracted, dried over anhydrous 20 Na2S04, filtered and concentrated.
Flash chromatography (Hex/EtOAc, 95:1) ve the silyl ether 58 (2.12 g,
yield: 69%) as a colourless oil. 1H NMK (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- 11161%?152 (ODCLEBO0IMME) §45.861(d, THH I % 99 Hzll 73-33635H, 3H)30 NMR
(CDC13, 75 MHz) 136.2, 134.1, 130.0, 127.8, 126.3, 125.9, 72.3, 60.1,

37.7, 34.3,24 128, 1H), 2,582.50 (gyn]cﬂbsll§0d§, 3Hbe w031 £3%(mo2H) 00. 9@T¢§st BAIB
(1.97 g, | o} t alcohol 58 (2.05 g, 5.56
mmol) and Té&%dﬁ 3363%5mg§gﬁe26?%%%%?buﬁ lfﬁ)of DCM. The 5 reaction
mixture Bas ¥ NMRACDClp@S Melgpdrddd3r® foe.3] @718, F3UHTAA.8110.6,138101 was
no longer detect C an h it w e ed with a saturated
agueous solé@f&ﬁig ﬁé4blf855&%%it§zété§' 1€hBDg§ *The combined organic
phases were dried over anhydrous Na2S04, filtered and concentrated. The
residue was purified by flash chromatography 10 (Hexane/DCM 5:1 to 1:2) to
give 59 (1.%ymthesispfdintermedigtea®d 3 colourless oil. 1H NMR (CDC13, 300 MHz)
6: 9.72 (t, 1H, J= 2.7 Hz) 7.74-7.67 (m, 4H), 7.48-7.37 (m, 6H), 5.56-5.45
(m, 1H), 5.32-5.23 (m, 1H), 4.29-4.20 (m, 1H), 2.51-2.48 (m, 2H), 2.31-2.27
(m, 2H), 1.43 (44, 3H, J = 6.9, 1.5 15 ),11.06 (s, 9H). 13C NMR (CDC13,
75 MHz) 8: 202.3, 136.1, 134.0, H9 p 4’,Q%27.4,

10 OTBS

To a solution of 52 (2.05 g, 5.17 mmol) in EtOH (50 mL) pyridinium p-
toluenesulfonate (PPTS) (511.7 mg, 2.04 mmol) was added and the
reaction mixture was stirred at room temperature for 25 hours. Then

15 the solvent was removed under reduced pressure and the resulting oil
‘'was purified by column chromatography (hexane/EtOAc 4:1) affording
1.055 g (72% yield) of alcohol 53 as colourless oil.

IH NMR (CDCls, 300 MHz) é: 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 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) wa hen added. The reaction mixture
was stirred at -78 C for 90 min, then dt room temperature for 5 min,
diluted with hexane and, filtered throu a, 103 Qéu celite/Si02. The plug
was rinsed Wt€R %—(I)eglalﬂes/tﬁr{%ﬁ:at(?)ooéaﬂ@ gslmlrtg‘ta?&o &%8&%8888 pgtuge
yield: 89%) yag ﬁuﬁﬁéﬁé&lﬁﬁﬁlQﬁ%m%ﬁﬁﬁe&aﬁqﬁééésW@ﬂhﬂ%ﬁ BRrNREC L rTHdcation.
1H NMR (CDC13, 3_00 MHz) 6; 7.70-7.66 (m-, 4H), 7.45-7.34(m, 6H), 5 6.21-6.31
(m, 2H), 5.epganie3s layer was slecantedy7 dried 1ever Amaydroys Ma:SCw ,andio-2.27
(m, 2H), 2.24-2.04 %},3 2H),, 1.431‘%(:1 3H, J=_6.6 HzZ ..816 } , g@ 3C NMR
(chcrs, s fGeRtaty Dhder GauSq JBresiied- © Fifinatioy BY  lynd I T
71.9, 4156, cBhfornatePtaphy {Begandp dichléfomethane 5:1 to 1:1) afforded 100 mg

(73% yield) of aldehyde 54 as a colourless oil.

IH NMR (CDCls, 300 MHz) 8: 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) 6: 201.7, 141.2, 117.9, 86.6, 74.5, 71.8, 49.4,

39.7, 26.0, 18.2, 17.6, 16.2, -4.3, -4.4.

Synthesis of intermediate 55
15
COzMe

MeO X Z

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)Jamide (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;SQs) and evaporated under reduced pressure.
Purification by column chromatography (hexane/EtOAc 30:1 to 5:1)
afforded 839.4 mg (>100% yield) of 85 as a colourless oil mixture E/Z
30 (regioselectivity > 4:1 determined by !H NMR).



Synthesis of intermediate 61 OTBDPS BocHNiN 0 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-tertLeuCONH2 (2.474 g, 6.12 mmol),
evacuated and filled with argon. N,NDimethylethylenediamine (0.26 mL, 2.45
mmol), vinyl iodide 60 (2 g, 4.08 mmol) and anhydrous DMF (35 mL) were
added under argon. The 20 Schlenk tube s gealed, heated at 90C for 18h.
and cooled to room temperature. The redultant mixture was diluted with
EtOAc and quenched with water. The organic layer was washed with water and
dried over anhydrous Na2S04. The solvent was removed under reduced pressure

and the resiguemieCRess; fS@@ MHz)f Y6 2 Elypyrsg @9 1mpBY(doT B > Jsd DigaHs)
(Hexane/ EtOAc, 20:1 to . Intermediate 61 (1.06 g, vield: 44 O) was

obtalned as5a’3‘8 dd, . HﬂHJNTVII? 8c§c9_L:H,Z),3@<BQ/11§z )3H), 3763703~576(17n (&H),a3P9 8,4327 .35

STeece as 77 B Ty 1D, 2503 (B TR st e Gy 0 1 7P R ), L

1H), 2.26-2005 (d}.3KJ = 6.64Hz)| ©.851s, @H),@.@sug,)sH)I,.mMQs,,SB]lﬁ 1.06 (s,
9H), 0.96 (s, 9H). Synthesgis of intermediate 62 5 OTBDPS A solution of
amino protected derivative 61 (847 mg, 1.43 mmol) in ethylenglycol (50 mL)

was heated ggn@ﬁ&igof%teméa@aﬂ@% The reaction

I

10
To a solution of ester §5 (839.4 mg, 2.29 mmol) in MeOH (30 mlL) 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) &: 5.72 (dd, 1H, J = 10.2, 1.8 Hz), 5.60 (dd,
1H, J = 5.1, 4.2 Hz), 4.20-4.10 (m, 1H), 3.64 (s, 3H), 2.85-2.2.77 (m,
1H), 2.81 (s, 1H), 2.41-2.36 (m, 2H), 1.84 (s, 3H), 1.13 (d, 3H, J= 6.9
Hz).

25 13C NMR (CDCls, 125 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 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 Na23S04, filtrated and
concentrated in vacuo to afford the 15 primary amine 62 (435 mg, 62%) as. a
white foam after purification by flash gromatography (Hexane/EtOAc 10:1 to
1:2). 1H NMR (CDC13, 300 MHz) 6: 8.50 ](d, 1H, J = 10.8 Hz), 7.70-7.66 {(m,
4H), 7.45-7.3 (m,, 6H) , .6.67 {(dd, 1H, = 11. S.3 Hz ~5.40 {(m, 1H),
S 36-5.25 (ohgmp 16 provides an Shmple of the'Sithedsor dgmen B> 20 [0
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 (CDC13, 75 MHz) 8: 171.0, 136.1, 134.5, 129.8, 127.8,
126.3, 126.2, 122.107BPBS6, 72.6, 64.4, 34.0, 321BPPS33 g, 27.2, 26.9, 19.6,
13.2. 25 EXAMPD¥:113 SYNTHESIS '8#"8RcMmENT ’ Ids pF8¥ides an example
of the synthesis Of fY¥aghdBE 635, kifc Sgheme 11 SynthesgeH of _
intermediate 63 OTBDPS

-3 . 57
OTBDPS QTBDPS oPh, (':Hzl |
: BAIB / TEMPO : _ .
7 BAB/TEMPO ~ ~ X
MOH CH.CI r\/\/\o NaHMDS /THF
2z 78°C
58 59
OTBDPS OTBDPS
: BocHN” Ny NHz z
M ___O_» M . fBu 200 °C
I Cul/KyCOs HN. = _—
60 NN-DMEDA N NHBoc
DMF / 90°C o
61
OTBDPS
AN, B

| HN\n/:\NHZ
: -0

62
Scheme 10
. _
Synthesis of intermediate 57
(:)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 H: (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 % HCl. The organic layer was dried over



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- trlbutylstannylpropen01c 10 acid (505.6 mg,
1.4 mmol) in anhydrous DCM was. added, under. argon atmosphere, and then was
cooled at 0C. 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
gsolution and after 30 min the cold bat? ﬁas removed. The reaction mixture
wag stirred at room 15 temperature for 9 quenched with a saturated
agqueous solution of NE14Cl, poured into water and extracted with DCM. The

combined or%@hji@rq}%ﬁal%]@ss@e,rg tererb ang-eancemtrated 1o @&fzg@@bhntefqlfg@%ds%nd
concentrate .22 Of f%F&dﬁAyaa% Bufdigﬂlﬁgs?%ﬂf%ﬁ&pvﬂgrﬂg@&%’fmmrther

(Hexane/Et0 to give amlde 63 (780.4 mg; vield: %) as 20 a
white foam. pmﬁﬁNMHOmCDCl3 300 MHz) 6: 7.70-7.68 {(m, 4H), 7.43- 7 36 (m,

6H), 7.02 0 0.8 d =
Tk lraemes (GGl 3005Ntz) 3 770767 4t 2D, 7447 36 ey bR 5487 507
1H), 5. 3% 5 1«12' 5136- 5:47% ﬁ@), 3165 37871(§n51H7 3711123,554(@11 2H§, 21H6 J= 9.6
25 Hz), .8 m, 2.26- (m, 4H), (d,
106 3H, J €dda 28, J=163%,-€z 32b12)(,m1 76'3H$ 661 (106 2@ 19‘1!@ ,(d@ %I, efs @ﬁ 1 2

0.95-0.83 1 zoyf: 168.0, 166.2, 153. 8 136.3,

136.1, 134.?1,2)’l]§§.50(§’?@’%%41@‘6.7,’_12@?1;[?’ 12?6, 109.0, 72.6, 60.7, 3.7,

34.0, 32.7,13C NMR, (CDCR, 757 MHZ)2& 136.2,9134.8,4129.813127,8,1126.4,EX2DBLE 12

Scheme 12 PY8YS %604, 35.6 34 BT BY% e 3 IO SRR 27 e 10 Anvention:
10 '

Svnthesis of intermediate 58

OTBDPS

15 PPTS (837.7 mg, 3.33 mmol) was added in one portion to a solution of
57 (4 g, 8.33 mmol) in ethanol (80 mL). The reaction mixture was
stirred at room temperature for 7 h and then was concentrated. The
residue was diluted in DCM and washed with a saturated solution of
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




OTBS 66a R=IBu 066b R=iPr- 107 Synthesis of intermediate 64a 5 (Z)

To a solution of iodo compound 9 (11 mg, 0.033 mmol) in DMF/Et3N (0.25 ml
and 0.05 ml) under N2 at -20C, Pd(Ph3P)2C12 (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 enched with H20 and extracted with
ethyl acetate. The organic phase was dried anhydrous Na2S04) and '
evaporated under reduced pressure. Purlé on by column chromatography
(Ethyl acetate/hexanes 15 mixture) orded pure compound 64a (10 mg,

yield: 46%). 1H NMR (CDC13, 300 MH5¢\8/“7/630 , 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 (g, 1H, J= 8.1 Hz), 4.37 (4, 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), 2.2BAfB, (14@7) g, b. DI9 rrimol):ﬂdéts a&d@d tésa sBI‘Ll)tloriLofiélcb@ol 58, (2105 & . 6 Hz)
1.02 (s, 9H), 0.89 (s, Synthegis of
intermediats- 3@ gmol) and TEfMPO (86 87 mg, 0 56 mmol) in 2% mLof DCM. The
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 NaxSOs, 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 (CDCls, 300 MHz) 8: 9.72 (t, 1H, J = 2.7 Hz), 7.74-7.67 (m, 4H),
7.48-7.37 (m, 6H), 5.56-5.45 (m, 1H), 5.32-5.23 (m, 1H), 4.29-4.20 (m,
1H), 2.51-2.48 (m, 2H), 2.31-2.27 (m, 2H), 1.43 (dd, 3H, J = 6.9, 1.5
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 §9 (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



* OMe To a solution of 9 (40 mg, 0.113 mmol) in DMF/Et3N (1 ml and 0.19 ml)
at -20C, PA(Ph3P)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 H20 and extracted with Ethyl acetate. The organic
phase was dried (anhydrous Na2S04) and aporated under reduced pressure.
Purification by column 10 chromatograp%y (Ethyl acetate/hexanes mixture) to
afforded pure 64

mg, 54% MR (CDCL3 777 d,
1H, J= 11. 491}%8 Celétei%IQ% Tl}?x ‘ng was. Eml—st E exang Fy A%wist%i 1 56 (m,
3H), 5.46 a_ﬂ%rdJcomééuﬂdHG@ (24 8 §icldy 8@@ ) ds &8 cbldllaesst ol lthbddwadH, J=
8.4; 6.6 Hz), 4.25-4.1 (m, 3.84-3.76 (m, 1H), 3.65 (s, 3H),
2.92-2.81 medmlthwmﬁnﬁh@@mmﬁ%mn 2.22-2.12 (m, 5H), 2.10 (s, 3H), 2.03
(s, 3H), 1. 3 0 9 Hz O 89 (s,
SH), O. 0080 ﬁ’&% (%’[%)6160632)06 ﬁlﬁ%h? ﬁéosfﬁéh@fgaé@f igr%péégd(lgSaGHiO9 OMe
TOda SOl‘Stl@.’Q DE 3t4m{ ZHPS.49-343 mmolH),i53mnb2runs 1HJF 3.94-3. 1 (mynder N2
and at room temperature, TBAF 1M in T 44 mL, 0.044 5 1) w added.
The react oA Ied A0 2 eina st it b b, ED (6 it s GIEh d08 on e
with a satu ) _aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phases were dried over anhydrous Na2S04, filtered and

concentrated®C NMRA&Qle 7HaMHa) bt £13H 2+t 3612,s h34iBe okt 8g4ddkss, 126.4,
(Hexane/Et0453;1g£Q 1139 4P eIh4cs 197 21qehgl 1827 (5 mg; yield: 42 3).

10

Svynthesis 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;SQOa4. 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.
H NMR (CDCls, 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 NMR (CDC13, 300 MHz) 8: 8.78 (d, 1H, J= 9.6 Hz), 6.77 (t, 1H, J= 9.0
Hz), 6.57 (4, 1H J= 9.0 Hz), 6.38 (4, 1H, J= 12.3 Hz), 5.60 (m, 3H), 5.45
(d, 1H, J= 12.0 Hz), 4.90 (g, 1H, J= 8.7 Hz), 4.29 (d, 1H, J= 9.6 Hz), 4.23
(m, 1H), 3.80 (m, 1H), 3.65 (s, 3H), 2.86 (m, 1H), 2.66 (bs; 1H), 15 2.40
(m, 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 compou 465b OMe To a solution of 64h (40
mg, 0.06 mmol) in anhydrous THF (0.9 m under N2 and at room temperature,

(
TBAF 1M in THFE (0. m 0.0 ol) S he agti stirred
at room temﬁé?%éé?iﬁﬁo#Tﬂ64h§éf§7ggghéggﬁ:aggggggag%i%EﬁNgz%ﬁaégﬁ'%%tracted
with CH2C124HThe 4qr@eBiE PRE39 WA S 143 ] 9H L Y06 (1 DR D596 |s,89H). evaporated
under reduced pressure. Purification by column. chromatography (Ethyl
acetate/hexanes 'mixture) afforded pure 65b (15 mg, yield: 45%). 10 ,I-1
- NMR (CDC13, : 1H, J= 10.2 Hz), 6.77 (£, 1H, J = 9.3
Hz), 6.60 (O7 ’ . ; . (d, 1H, J= 12.6 Hz), 5.64-5.60 (m, 3H),
5.45 (4,51H, J = 12.0 Hz), 4.88 (g, 1H, J= 8.4 Hz), 4.34 (44, 1H, J= 8.7;
7.2 Hz), 4.27-4.20 (m, 1H), 3.82-3.74 (m, TABPPS.65 (g, 3H), 2.92- 2.82 (m,

1H), 2.45-2.38 (m, 2H), 2.11-2.04 ., 5H) , .57-1.45 (m, 6H), 15 1.28-1.23
(m, 3H), 1.15 (d, 6H, J= 6.6 Hz). $ynthesfis ¢f compound 66a 111 OMe To a
gsolution of 65a (3.5 mg, O.OO62H2 N¥”“anh us DCM (0.45 mL) at room

temperature, trichloroacetyl igsocyangte (TCAI) (1 pl, 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

ol an SR SR ITARNE Aol A R R TR e
vacuo to gigthylegglyeol(50 mL) was heated at 200 °C for 10-20 min. The reaction
10 mixture was then cooled at room temperature, diluted with DCM,
quenched with brine and poured into water. A few drops of 3M NaOH
were added until the solution 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 column chromatography (Hexane/EtOAc 2:1 to
1:2) affording compound 66a (2.5 mg, yield: 70%). NMR (CDC13, 500 MHz)
6: 8.72 (4, 1H, J= 10.5 Hz), 6.84 (t, 1H, J= 9.0 Hz), 6.66 (d,"1H J = 10.0
Hz), 6.38 (4, 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, ?@ 2.06 (s, 3H), 1.15 (d, 3H, J= 7.0
Hz), 1.05 (s, 9H). MS (ES) (m/z) 604.2 §+ 626.2 (M+Na+). Synthesis of
compound 66b 112 OMe To a solution of 65b (32 mg, 0.06 mmol) ' &§2C12 -
(4.2 ml) at r.t, trichfBBBERetyl isocyanate (TCAI) (8. #gDmmol) was
added. The re ion w tirred agu§§_mwg¢mpeg@3mreofo gb j d then
neutral 5 Alumina fjag (450 mg) while stirrkggllf B

The reactiombMixyfur 1ltered owaryalumina using mixture of CH2C1l2
/MeOH 1:1 and af@er evaporation ofiOAh®IPEAltrated at reduPed pressure the
product was purifiedghby column chrBB%ﬂ@ﬁ%aphy (Hexane/ ct mixturesg) to
afford pure 66b (12 mg, 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), Schepneld1 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. % né éSIQH quten% ?11&‘[%(15137“ 1.00-0.96 (m, 6H). EXAMPLE 13

Scheme 13 rgv1§es—é%e—synf%6313—of several compounds of the 20 invention.

OTBS 5

OTBDPS
Bus;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 room
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 NazSO,, 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.
'H NMR (CDCls, 300 MHz) 8: 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 CI 68 CI 69 Scheme 13 5 Synthesis of compound 67 C1I To a
solution of alkenylstannane 2la (50 mg, 0.07 mmol) and iodide 27 10 (24.8
mg, 0.08 mmol) in l-methyl-2-pyrrolidinone (NMP) (1 mL) 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.

-
Pd(PhsP),Cly

Q R ‘
L N )
: | = N : Cul
©

c DMF / Et;N
s 22a R='Bu
22b R='Pr
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64a R=!Bu 65a R='Bu
64b R=Pr 65b R=Pr
e
O R 0~ “NH,
o
Hj\f
T HN X
cl
66a R=1Bu

o  66b R='Pr

Scheme 12



114 Copper thiophenecarboxylate (CuTC) (19.2 mg, 0.1 mmol) was added. The
reaction was stirred at 0C for 45 min and 20 min at room temperature. Then,
the crude mixture was filtered through a plug of neutral alumina, washed
with EtOAc/Ether 50:50 and the combined 5 filtrates were washed with HC1
0.5N (3x5 mL). The organic solution was dried and evaporated to give the
crude product which was purified by co} ?n chromatography (Hexane/EtOAc
10:1 to 6:1) to give triene 67 (19 mg, § eld: 44 %) as an oil. 1H NMR
(ChC13, 300 MHz) 8: 7.73 (4, 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 (4, 1H, J= 11.4
Hz), 5.61-5.52 (m, 3H), 4.87-4.79 (m, 1H), 4.37 (4, 1H, J= 9.3 Hz),

4.21-4.14 (Dynthesis of irtte i , 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 mg, 0.03 mmol) ip dro@se§HF (0.42 mL) under N2 and

at room temperature, TBAF 1M in THF
reaction was stirred at room tem
with a saturated agueous solutign of NHHNI~an racted with EtOAc. The

combined organic phases were The 25 over(énhy ous Na2S04, filtered, and

0.05 mmol) was added. The

(Hexane/EtOAc 3:1 to 1:2) to give
oil. 115 1H NMR (CDC13, 300 MHZ)
1H, Jg= 11.7, 11.1 Hz), 6.78-6.69
1H, J= 11.4 Hz), 5.64-5.53 (m, 3

Tcohol 68 (16 mg, yield: 80 %) as an

)69 8.90 (d, 1H, J= 10.5 Hz), 7.42 (dd,

mQ 2H), 6.59 (4, 1H, J= 9.3 Hz), 5.75 (4,
88-4.80 (m, 1H), 4.37 (d, 1H, J= 9.3

Hz), 4.22-4.15 (m, 1H), 3.77-3.690(m, O1H), 3.64 (s, 3H), 3.11-3.01 (m, 5
1H), 2.39-2.35 (m, 2H), 2.24-2.14 Nﬁ 4H), 2.03 (s, 3H), 1.16 (d, 3H, J=

6.6 Hz), 1.03 (s, 9H). Synthesis of compound 69 Me0O O0OCONH2

To a solution of iodo compound 9 (11 mg, 0.033 mmol) in DMF/EtsN
(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 mg, 0.02 mmol) in anhydrous DCM (0.3 mL) at
room temperature, trichloroacetyl isocyanate (TCAI) (4.1 jil, 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/MeOHlégzl. 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 1H NMR (CDC13, 300 MHz) 60 8. (a, J = 10.5 Hz), 7.45 (m,
1H), 6.87-6-71 (m, 2H), 6.53 (4, N 9(ﬁ ?%85.75 (m, 2H), 5.60-5.57
(m, 2H), 4.81 (m, 1H), 4.40-4. (m, " 2H)/, 4r dd, 1H, J= 9.3, 9.5 Hz),
.15-2.08 (m, 1H), 2.07 (s,
NMR (CDC13, 75.5 MHz) 6:
132.0, 125.9, 124.5,

H

3H), 1.17 (4, 3H, J= 4.2 Hz), 4 (s, 9H). 25
168.1, 165.9, 161.4, 157.7, 145[2,“138.3, 135. 3}
122.3, 121.8, 108.1, 105.2, 81.4y"75.1, 60.7, 55.4, 36.1, 35.0, 32.9, 30.8,
26.7, 26.3, 21.0, 17.0 116 EXA 14 Scheme 14 provides the synthegis
of several compounds of the 5 inveption 000OCONH2 NO 72HNI I Scheme 14 117
Synthesis of compound 70 0 0 - 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




0 5 To a solution of alkenylstannane 37 (94 mg, 0.112 mmol) and 9 (47 mg,
0.135 mmol in l1-methyl-2-pyrrolidinone (NMP) (1.1 mL) at 0C, Copper
thiophenecarboxylate (CuTC) (32.2 mg, 0.168 mmol) was added. The reaction
wag stirred at 0C for 45 min and 20 min at room temperature. Then, the
crude mixture was filtered through a plug of neutral alumina, 10 washed
with EtOAc/Ether 50:50 and the comblne? éiltrates were washed with HC1 0.5N
(3x15 mL) . The organic solution was drle and evaporated to give the crude
product which was purified by column chromatography (Hexane/EtOAc 2:1 to.
1:1) to give triene 70 (81.4 mg, yigl 9%) @$ an oil. 15 1H NMR (CDC13,

300 MHz) 6: 7.74 (4, 1H, J = 10.5 HE), 7.66 (m, 4H), 7.44-7.38 (m,
6H), 7.22 (dd, 1H, J= 12.3, 11.4 ‘N6 F5 1H, J = 11.7, 11.4 Hz),

. 6.70 (dd, 1H, J= 9.9, 9.3 Hz), (6,40 (4, HN Hz), 6.17 (d, 1H, J=
11.4 Hz), 5.66 (d, 1H, J= 11. algz , 5.60

(dd, 1HJ) J= 20 5.4, 3.9 Hz), 5.26
1H), 4.3 (4, Eh J= 9.3 Hz), '

3.64 (s, 3H), 2.89-2.77 (m, 1H),
-1.91 (s, 3H), 1.82 (s, 3H), 1.13 (4,
s, 9H). 118 0 To a solution of 70
(77.2 mg, 0.106 mmol) in anhydro (7.5 mL) under N2 and at room
temperature, TBAF 1M in THF (0.2 .2 5 mmol) was added. The reaction
was stirred at room temperature fé@M%8 hours and then quenched with a
saturated aqueous solution of NH4Cl and extracted with Et0Ac. The combined
organic phases were dried over anhydrous Na2S04, filtered and concentrated.
The residue was purified by flash chromatography (Hexane/EtOAc 1:2) to give
alcohol 71 To « xblution yof G4e: (13 mg, 802 narhpl) tHanhydros THF 0.6 M) 8-

(6] 1, o gy anday et idgradine, TBAF 180 30 T 043 i, D88 © 7

5.68-5.6F (Imél)wa$ edeledd Thttreadtiof Waslstirréd: 86 ro@m Sémperatird f6iz18 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, hoars andsghen mengheduyithoa saturated agieosts) solution ENFR®l, "1 14
(d, 3H, J= 4nQ g}%t)racfledo%vﬁ(l'f’ EfGRc. The combined organic phases were dried

over anhydrous Na,SO., filtered and concentrated. The residue was

(d, 1H, J= 10.2 Hz), 4.84-4.76
4.20-4.16(m, 1H), 3.88-3.80 (m.,
2.41-2.33 (m, 3H), 2.28-2.20 (m,
3H, J= 6.9 Hz), 1.02 (s, 9H), O.

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 mg, 0.0443 mmol) in anhydrous DCM (3.1 mL) at 0C,
trichloroacetyl isocyanate (TCAI) (6.4 IA, 0.053 mmol) was added. The
reaction was stirred at 0C for 30 min and then neutral aluminium 119 oxide
was added. The mixture was stirred for 5-30 min and theh was soaked into a
pad of aluminium oxide. The product was washed out using a mixture of
DCM/MeOH 50:1. The filtrate was evaporgf d in vacuo to give the crude
product which was purified by column 5 Chromatography (Hexane/EtOAc 1:2).
Compound 72 (19.1 mg, yield: 76%) was.obtained as a white golid. 11-1 NMR
(CDC13, 500 MHz) 6: 8.61 (d, 1H, JQ 11y Hz), . 7.27 (t, 1H, J= 11.4 Hz),
6.92-6.78 (m, 2H), 6.52 (4, 1H, J rﬂ% H%y .15 (d, 1H, J = 11.4 Hz),
5.69 (d, 1H, J= 11.4 Hz), 5.62_5761 , [TH) 45 (br s, 2H), 10 5.28 (d,
1H, 0 = 9.6 Hz), 4.87-4.78 (mj| 1H), 4 %W g k15 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|l5 ﬁz), 1.04 (spI9H). EXAMPLE 15 15 Scheme
15 provides the synthesis of compdund 73. MeO '

I

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 20Scheme 15 Synthesis of compound 73 120 To a solution of 30
(40mg, 0.076 mmol) and 9 (31 mg, 0.09 mmol) in NMP (0.8 ml) at 0C, Copper
thiophenecarboxylate (CuTC, 22 mg, 0.11 5 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
EtO0Ac/Ether 50:50 (20 ml) and the combigged filtrates were washed with HC1
0.5N (3x10 ml). After drying and evaporating the solvent under reduced
pressure 10 the crude was purified by column @ghromatography (Ethyl
acetate/hexanes, 5:1 to 2:1) to afford pure jﬁ (6 mg, yield:17%). 1H NMR
(CDC13, 300 MHz) 6: 7.27 (t, 1H, Q= 6 HzQ", 8®H90 (t, 1H, J = 11.52Hz),
6.16 (d, 1H, J= 11.7), 6.03 5.84-5.70 (m, 15 1H),
5.67-5.60 (m, 2H), 5.28 (d, 1HgZJ= No. 5.14-5.06 (m, 2H), 4.53 (d,
1H, J= 9.41 Hz), 4.22-4.10 ( 2.91-2.81 (m, 1H),
2.47-2.34 (m, 4H), 1.84 (s, 6.65Hz), 0.99 (s, 9H). 20
EXAMPLE 16 Scheme 16 providesgs fthe synthesis of several compounds of this
invention. 25 S

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=CI 75 R=TBDPS, Y=HTBAF 76 R=0H, Y=H ,TCAI, Al203 77 R=OCONH2,
Y=H 78 R=TBDPS, Y=CI 79 R=TBDPS,Y=H 80 R=OH, Y=H 81 R=0OCONH2,Y=H Scheme
16 5 Synthesis of compound 74 OTBDPS N 0CI 122

112
OCONH,
HN_
N
cl

To a solution of 65b (32 mg, 0.06 mmol) in CH2Cl2 (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 1H NMR (CDCl3z, 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 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 0C for 30 min and 2 hours at room 5 temperature.
Then, the crude mixture was quenched with water and extracted with
dichloromethane. The combined flltratef %eré washed with H20. After drying
and evaporating the solvent under reduce pressure the crude was purified

by column chromatography (Et0Ac/hexanes mixture) rﬁ%afford pure compound 74
NMR

(2.25 g, 85 10 yleld) as a white solid,.

(m, 4H), 7./&"?9 (m, 6H), 6. g@S,(d ol

Hz), 6.62 (t, 9 Hz),

8.6 Hz). 4.270730 1R 3 - 9 4 Hz K‘fﬁka (s, 1H), 2.19-2.04
) (

(m, 4H 1.87 (s, 3H), 1.05 (s, OCB9 (s, 9HL| Synthesis of
intermediate 75 2 7B solution of propiolic acid (45 1.1L, 0.726 mmol),
amine 62 (275 mg, 0.56 mmol) in anhydrou dcM (5.6 mL) was cooled to 0 C
under argon and po(3-Rimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride, EDC 0.7 mmol) was added. The reaction mixture was
'stirred 25 at 0C ) at Gfgsfor 3 hearksTHRwas quenched with
water and extracted with:di The combined ocrganic layers were
dried (anhydrous Na2S04), fi ongentrated. The residue was
purified by flash chromatography 1:10 to 3:1) to afford 75
(260 mg, 85% yield) as a colourless foam solid. 123 1H NMR (CDC13, 300
MHz) 8: 7.69-7.6Feén, 4H), 7.%%-7.36 (m, 6m)$' 7.08 (4, 1H, J= 10.2 Hz),
6.67-6.61 (m, 2H), 5.45 (m, 1H), 5.35-5.26 (m, " 1H), 4.92-4.84 (m,

C13, 300 MHz) 8: 7.66
6.66MRICUTE, J= 9.2
, 4=Fo—tgq=1H, J =

1H), 4.26 (4, 1H, OB ZX 3c§ .82 (Wm4lH), 2.80 5 (s, 1H), 2.26-2.05
(m, 4H), 1.44 (d, 3H, J= 7.8(gz)], 1005,(sJ 9H), 0.9AVLCMY) | synthesis of
intermediate 76 OH To a solutlon o ( 433 mg, 045 mmo%t) in anhydrous
THF (5 mL) H N
C
X
07 “NH,
O
HN. .~ S
Cl
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 1M in THF (0.54 mL, 0.54 mmol) was added. The
reaction was stirred at room temperature for 3 hours and 15 then guenched
with a saturated aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phases were dried over anhydrous Na2S04, filtered and
concentrated. The residue was purified by flash chromatography
(hexane/Et0Ac 4:1 to 1:2) to give alco?? 76 (94.1 mg, 69% yield) as a pale
yellow oil. 20 1H NMR. (CDC13, 300 MHz 9.02 (4, lH J= 9 9 Hz), 7.09

(d, 1H J=" .74 (t, : 5. 65 43-5.35
(m, 2. Sobper §£’@P,6flef%?)c?%§9’$’ atsdtclﬂﬁ) §fo2 #g 0.1 Hmelyway aﬂéfedm

2. 87 (s, 1H’)I‘he2r§a?c‘tﬁ)nlzwa(§“rstﬁ1§éd at €¥C(dor 45 lﬁm 6a1§dHZ()) min0at (FoonfH) . 25
13C NMR (CDC13, 75 MHz) 8: 167.7, 152.4, 127.7, 126.0, 123.5, 109.4, 77 3,

74.9, 72.1,temperatysesThen, ihe3<3ruzie %X@lrelsv% filterach dhrongly 2 plagldiate
77 124 OCOR He 174 %11%%1%% e L it h]:'f a( 056%%) Qﬂalehel%(gﬁﬁgﬁ{%gous DCM
orodcet

(1.6 mL) 5 at rodm ure, tric 1s0Cyanate
iii, 0.19% mfilttatesawercidadhedveitir SECIEQEN (@S aﬁj)ril“hd ca'gan[msoluempewaSure for

30 min and then ne tral aluminium o 1de s ad 50 mg) ture was
e ivred tordBed-And AYAPERAL, o Ll tiE RIS, PEOSICt HPICH JAS, PURTIS B 7he
product was yRFRACKIGmASERDp Ry THERMAE/ RIDAS 19ithbosayabhgine 1/0peH6F0: 1 .

The filtrate was evaporated under reduced pressure to give the crude
product whid¢lP g yieldi fdh) B aso0ibmn chromatography (hexane/EtOAc 3:1 to

L4200 PO RIS i 7 T 0%, Bl T 13
J —29 63116)2) ;1167 9131 asz) 16{’)77 6680(m(t2H)1,P6 &7 (d 91H7 3{% 9 35H6)3-5 %454, m, 1H)
5.42-5 {(m 4.39 (d, 1H,

J= 9.6 Hz),Jr é”}l 4(&‘12),1ﬁ 61 55196(121 é’%’l) ﬁqsﬁﬁ)mimﬁ“‘@ ﬁmﬁnr&d éiq‘) J3 91% 2.11
(m, 1H) 1 #1z),( érzﬁ-li.14?1nﬁ PHYZ3 79L30R2 (48 18)) 3.640 (SyBafiesiv-efogqmpound 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

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 OMe To a solution of iodo compound 9 (300 mg, 0.86 mmol) in
diisopropylamine (4.3 mL) under N2 at room temperature, Pd(Ph3P)4 (20 mg,
0.017 mmol) and Cul (6.4 mg, 0.034 mmol) were added. Then, 5 compound 74
(500 mg, 0.86 mmol) was added portionwise and the reaction mixture was
stirred at room temperature for 2 hours. The crude was quenched with H20
.and extracted with EtOAc. The organic Egse was dried (anhydrous Na2S04)
and evaporated under reduced pressure. urlflcatlon by column
chromatograﬁﬂ\ﬁq Hexane/EtQAc 3:1 10 to ford %pre 0858 und 78 (580

mg, yield:sSNMR (CREk; 30MIz, 5 §}?Qm(ﬂz 1%Dér310§o Zhfz$2dddy 1y I/, am)
7.48-7.37 T1.76H%>1r. 17843 6 ?18 6:89 (4%, 21); 5659>(d @}165J4t9 31ﬁz) %‘73%111@12) 6.46
(d, 1H J= 9.2 Hz),76.38 (d, 1H, J= (m, . (a,
1H, J= 12. 1JH'—Z)11 4 Hz, 3@4 5153 (1, 31—1), H28)8 448@$m(c1H)1H 32I=ed 91H H'z=7 9 a 20 (m,

iii : 335 ),3%22 %51852(1?2 15, 33]??-'31@98@1 (@g),lg?(ﬂ %%,431{(“‘3 1211%:012 (s, (m'

0.99 (s, 59H1H)SYI3©aQ53L§(rﬁf2mm9c2mQ 78 (&0 4H)12€0?I<Ps BHERLuLEqE, BH, 9]=€113 mg,
0.325 mmol) in DIPA (1.6 ml) at 23 C, Pd(Ph3P)4 (7 mg, 0.006 mmol) and Cul
(2.5 mg, O. @1@%01193v&§r81'1&dded Then 75 (195 mg, 0.358 mmol) was added and
the reaction was 5 stirred at 23 C for 3 hours. The crude mixture was
quenched with H20 and extracted with EtOAc. The organic phase was dried
(anhydrous Bxafteris afidommpuub68d under reduced pressure. The residue was
purified by flash chromatography (Et0OAc/hexane 1:3 to 1:1) to afford pure
79 (180 mg, 70 % yleld a colourless foam solid. 10NMR (CDC13, 300 MHz)
6: 7.67-7.64 (m, 4H), 7. @FO

0 OCONH,
\ o)
HN_ = X
10 Gl

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 (CDClz, 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, SH), 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) 5: 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), 6.59 (dd, 1H, J = 9.9
Hz), 6.31 (4, 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 (4, 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 (4, 3H,

J= 6.9 Hz), 1.13 (d, 3H, J= 6.6 Hz), 1 9% s, 9H), 0.96 (s, 9H). 20 27.2,
26.7, 26.6, 19.5, 16.4, 15.5, 13.1. One Csp2 not located) . Synthesig of
compound 80 0?NO HN 127 To a solution of 9 (52 mg, 0.15 mmol) in DIPA

(0.6 ml) at 23 C, Pd(Ph3P)4 (3.5 mg, 0.003 mmol) and Cul (1.14 mg, 0.006
mmol) were psedpLERRR, 76 (45.5 mg, 0.15 mmol) in 0.4 ml of DIPA was added
and the reaCTtion was stirred at 23 C for 120 min. The crude mixture was 5
Auenched i genlad 2 SHIVIAE: *thd  S/hRECRS of TREvEIRIABIMPBIRRR T° thE 1
(anhydrous and” evaporated der reduced pressure. The residue was
purified5Sbyirfemtlorchromatography (dichloromethane /MeOH

OTBDPS
+
. BusSn - O H NMP / CuTC
K)J\ [\ P H '
. N
9 _ o .
37

OTBDPS  1paf
. ——

THF

TCAI/ DCM

Scheme 14

10



100:1 to 20:1) to afford pure 80. (59.5 mg, 75% yield) as a colourless oil.
10 1H NMR (CDC13, 300 MHz) 8: 8.94 (4, 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. 431i7 m, 2H), 2.32-2.11 (m, 4H), 15
2.07 (s, 3H), 1.62 (d, 3H, J= 6. 6 Hz d, 3H, J= 6.6 Hz), 1.01 (s,
9H) . 13C NMR (CDC13, .125 MHz) : 167.5, 161. 5 153.2, 147.9, 145.1, 137.8,
135.4, 127.%@%@-&9@2@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. 20 128
To a solution of 9 (43 mg, 0.123 mmol) in DIPA (0.6 ml) at 23 C, Pd(Ph3P)4
(2.8 mg, 0.0025 mmol) (1.0 mg, 0.005 mmol) were added. Then, 77 (43
mg, 0.123 mmol) in 0.4 ml IPA wag added_gnd the reaction was stirred at
23 C for 120 min. The cr wap gQenjhed wi@BBDPES®) and extracted
with EtOAc.. The organic phase was ldri u a2804) -and evaporated
under reduced pressure. The residue was puﬂifl d ‘by fllash chromatography
(dichloromethane /MeOH 100:1 to 20:1) to af foilll re| 1 (38 mg, 54% yield)
as a colourless oil. 10 1H NMR (CDC13, 300 MHz) 8: 9.p0 (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 , 1H, Jd= Hz 4.40-4.33 T g .24-4 .17
(m, 53. Es"@ a(§01u:§}?)n sza%nils@m%ﬁane (94mg 0,113 mpolkand % (4ame, 09 (n,
1H), 3l0s §§r&ﬁ‘&)1 i} 16%1e$ﬂy1 é%yf?ohém%&éZ(NMﬁ) P21 KAL) 3 0°¢; Coppez) |

1.01 (s, 9H) EXAMPL Scheme 17 provides the synthe81s of several
compounds © fhltophgnzoarhm@iﬁiﬁo&@uTC)T&%QSmgithléSo mmolewpssaddethndhe1a (1.1
nd 9

a5 I " rbadtioh fas stifed o 1€ ToP B% mifl Al 50 i AT HGE g aR e TS

added. The Thedal tesl ch‘@@e stikturedwas fﬂtéfedcthré@gmarplaugdot&ﬁ)emal alurmiven
temperature Then, the crude mixture was filtered t O plug of neutral

alumina; %ammlﬁt@tgﬁgﬁﬁéﬁwrS %605 a8d: the ot 88 f]Il %tgl?egv%gre
washed with Jih 8 -with (BEt 20BN (3x1%° nAd T hkCoffahic Kot itas xﬁarsla%eﬂngnao

evaporated to give the crude product which was purified by column

chromatograghgpatated e/ giveathe crude productowhiche wasi grifted by. eglugnnyield:
66%) as an o NMR. (CD{13 H 7.22
(dd, 1H, J= %150%1""1{1‘1 raEhlifz exé‘%é%%% Z%ﬂ{ to Ylﬁ 7g1vﬁ]1tnfnﬁ_zéq§§ ‘T}(%d 1H,

J= 9.9, yield: 79%) as an oil.
15

1H NMR (CDCls, 300 MHz) 8: 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




15 9.3 Hz), 6.3% (4, 1H, J= 9.3 Hz), 6.13 (4, 1H, J= 11.4 Hz), 5.66 (4, 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 (4, 1H, J = 10.2 Hz), 4.84-4.76 (m, 1H), 4.3 (4, 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 (4,
20 25 Synthegis of compound 83 131 To a solution of 82 (275 mg, 0.41
mmol) in anhydrous THF (6 mL) under N2 and at room temperature, TBAF 1M in
THF (0.82 mL, 0.82 5 mmo&& was added. The reaction was stirred at room:
temperature for 18 hours and“thgn quenched with a saturated aqueous
solution of NH4Cl and extr
were dried over anhydrous 9a2§b4 nd{ conce ated. The residue
wag purified by flasgh chromatography- ‘Nto 1:2) to give 10
alcohol 83 (175 mg; yield: 76 %) as a white &bljd. 1H NMR (CDC13, 300 MHz)
6: 9.00 (4, 1H, J= 10.2 Hz), 7.25 (44, 1H, J= 12. Hz), 6.86.(dd, 1H,
J= 11.7, 11.4 Hz), 6.72 (dd, 1H, J= 9.6, 8.7 Hz), (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_102Hz,485476 (m, 15 1H) 4.42 (4, 1H, J= 9.3Hz),

2 85 2,75 (a0 Rprutord BT YEEr72 m#&“léﬁééﬂaﬁaﬁ‘%}lh@ﬁ sTHRTSH, L o
(s, 3H), 1. 1141déd N3mndratéraoziemperdiurte, TBAF. 10nich&$HE (082 cmfapcﬁhﬁd 84 20

MeO O O _O . .
: © S %nmol) 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 EtOAe. 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



0 Nr HN CI To a solution of 83 (300 mg, 0.53 mmol) in anhydrous DCM (7.5
mL) at 0C, trichloroacetyl isocyanate (TCAI) (76 pi, 0.64 mmol) was added.
The reaction was stirred at 0 C for 30 min and then neutral aluminium 132
oxide was added. The mixture was stirred for 5-30 min and then was soaked
into a pad of aluminium oxide. The product was washed out u81ng a mixture
of DCM/Me0OH 50:1. The filtrate was eva?f ated in vacuo to give the crude
product which was purified by column 5 ¢ romatography (Hexane/EtO0Ac 2:1 to
1:2) to give compound 84 (0.26 g, yield: 81% white soli 1H NMR
(CDC13, go ooxids)Was adgded érhelﬁ’ux fare, was medﬁg(pa PQgminand; t ge&lw%s 11.6
Hz), 6.91 (Q(Siakéj&{ ntz) 113a<§ 'ofléhﬁnﬁ'ﬁ‘bm Q_)x%&e (’b‘ﬁe Jorodtidr was Washed? otit Hz) ,
6.51 (d, 1H, J= 9.5 Hz) = 11.6 Hz), 5.70 (d, 10 1H, J= 11.6
Hz), 5.63 (ddinglH, rruxtwre5of i)@M{rMe,OH 5@ 1 b?he, ﬁlilfateras .evapgrated. in (d,

1H, J= 9.8 H 4.80 ., 4.41 H 41 (d 4, 24
(ddd, 1H, J"gcﬂo to 7g1Ye Eh":L ?f%de fré’giu?i %Vﬁ‘?h a p%g?e,dj —?IV é;olugrixg
6.7 Hz) 52 éﬁromatoigﬁphy (‘Hexé@@?@t@ﬁc M)lto?mpaana 72 .0 HE)mg? yiéld(ddd

1H, J= 17.3, 6.5, 4.1 Hz), 2.33 (m, H 2.09 (ddd, 15 20 Synthesis of
compound. 8579%/0) was obtamed as a white soli

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.
BugSn O - NMP / CuTC
H o
9 30
ONF#
@)
73
20 -' ' Scheme 15

Synthesis of compound 73



Over a -78 C cooled solution of compound 84 (10 mg, 0.016 mmol) in
anhydroug dichloromethane (0.3 mL) under argon atmosphere,
Diisobutylaluminum hydride (DIBAL) 1M in toluene (0.02 mL, 0.02 mol) 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 w 50 stirred for 0.5 h at room
temperature and then the organic layer was decanted. The 5 agueous residue
was extracted with adq&Q}onal dichloromethane (2 x 4 mL) and the combined
organic layers were drie amhydrous Na2S04) and the solvent was
evaporated. The crude wa upPifi hromatography (hexane/Et0OAc
2:1 to 1:2) to give comﬁ%un@ 85 % Wield) as a colourless oil. 10
1H NMR (CDC13, 300 MHz) 8: 8.57 (d, 1 N HzNA7.19 (&, 1H,. J= 11.3
Hz), 6.92 (t, 1H, J= 11.4 Hz), 6.82 (t, 1H{ Jg 9.3 Hz), 6.38 (d, 1H, J= 9.5
Hz), 6.18 (4, 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 (4, 1H, J= 3 1 Hz), 4.81 m, 2H 15 4 46 (m,

1H) 4.40 1H, . Jd= 7 1H J=
3.1 Hz), i? a(rﬁ"hi%‘?n %Zlﬁéo %?né%}f?m‘g) f‘lf?ﬁ 0@1 Hﬂlg’ 69 B, 3m),
'1.81 (s, 3HNMR (08 1dl) ad0rQ]CdpperthiopHertdrarboxyltie. (GXPEPRE 1%‘1% 02@1SCheme

18 provides the synthesis of several compounds of this invention 89
Scheme 1® mmol) was added. The reaction was’ stirred at O °C for 45 min and an

hour at room temperature. Then, the crude mixture was  filtered
through a plug of neutral alumina, washing with EtOAc/Ether 50:50
(20 ml) and the combined filtrates were washed with HCI 0.5N (3x10
ml). After drying and evaporating the solvent under reduced pressure
10 the <crude was purified by column chromatography (Ethyl
acetate/hexanes, 5:1 to 2:1) to afford pure 73 (6 mg, yield:17%).

IH NMR (CDCls, 300 MHz) §: 7.27 (t, 1H, J=11.46 Hz), 6.90 (t, 1H, J =
11.52Hz), 6.16 (d, 1H, J= 11.7), 6.03 (d, 1H, J = 9.55 Hz), 5.84-5.70 (m,

15 1H), 5.67-5.60 (m, 2H), 5.28 (d, 1H, J = 10.66 Hz), 5.14-5.06 (m, 2H),
4.53 (d, 1H, J = 9.41 Hz), 4.22-4.10 (m, 3H), 3.65 (s, 3H), 2.91-2.81 (m,
1H), 2.47-2.34 (m, 4H), 1.84 (s, 3H), 1.16 (d, 3H, J = 6.65Hz), 0.99 (s,
9H).

20 EXAMPLE 16

Scheme 16 provides the synthesis of several compounds of this

invention.

25



5 Synthesis of compound 86 135 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 0 C,
Copper 5 thiophenecarboxylate (258.5 mg, 1.36 mmol) was added. The reaction
was stirred at 0 C for 45 min and 20 min at room temperature. Then, the
crude mixture was filtered through a plug of neutral alumina, washed with
EtOAc/Ether 50:50 and the combined filggates were washed with HC1 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 (45477 mgQWPEPa: 66%) as an ©il. 1H NMR (CDC13, 300
MHz) 6: 7.66-7.64 (m, 4H),6 17 43- (m, 7H), F=2&O0M, 1H, J= 11.7 Hz),
6.85 (t, 1H, J= 11.7 HzhN'¢6. 1H, J= 1075, 9.3 15 Hz), 6.41 (4, 1H,
J= 9.3 Hz), 6.11 (d, 1H, J=HN .66 (d,gd@lpcd= 11.4 Hz), 5.60 (dd,

1H, J= 5.7, 5.1 Hz), 546%,6 41 5.32-5.27 (m, 1H), 5.25 (4, 1H, J=
9.9 Hz), 4.83-4.75 (m, 62HLi 4. 32 (4, jﬁf? 3 Hz), 4.22-4.15 (m, 1H),
3.83-3.78 (m, 1H), 3.62 (s, 3H), 2.86- 2 7 2.40-2.35 (m, 2H),
2.20-2.04 (m, 4H), 1.81 (s, 3H), \\Z), 1.13 (d, 3H,

J= 6.9 Hz), 1.03 (s 9H)O

MHZ) 8: 168.3,
166.3, 161.8, 145.4, 1402, 137H3,
//‘\N L

_ ~~ H

O Pd(PhsP),
[
74 R=TBDPS, Y=Cl Cu
75R=TBDPS, Y=H — 1gaf
76 R=OH, Y=H
77 R=OCONH,, Y=H =— TCAl. AlOs
OR
X
Y

78 R=TBDPS, Y=Cl
79 R=TBDPS,Y=H
80 R=OH, Y=H

81 R=OCONH,,Y=H

Scheme 16

5 Synthesis of compound 74

OTBDPS



136.1,
121.2,
26.8,

134.
108.

26.5,

10

15

20

8, 134.4, 134.3, 129.9, 127.8, 126.4, 126.1, 124.4, 121.7,
4, 109.1, 82.0, 72.6, 60.6, 55.6, 37.5, 35.2, 32.7, 31.1,
19.5, 17.4, 16.9, 13.1. 25 Synthesig of compound 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
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 %
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),
0.99 (s, 9H).

Synthesis of intermediate 75

OTBDPS

/(?L H\)/,\I\/
N
7R

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,

25

EDC (134 mg, 0.7 mmol) was added. The reaction mixture was stirred
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. |

27

.2,



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 NH4C1l and extracted with EtOAc. The
combined organic phases were dried over anhydrous Na2S04, 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. 1H NMR (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, - SHINKIR (CBCL3 30@1%&) 679, 69~746H2(in 45H)677 44.7.38 (nJGHJ] TH082) ,
5.61 (d 1H,” J= 5 4-5.35(m, 1H) 5.26

(m,

(d, 15 1H =8 ]9H9JHzi0 24H§)5 6<é7 6_Lf-11 (ETL %H)l 5}{53} 5 &5191, ), B35:5.26 (gl,Hz ,
229 210 im), 4o -4 1w, 1H), 4 4“% fd; TH I 3%9.6%H) 8.8 53, 3,82 1, JEH) 2.8 ¢
2.86- 2.79 (m, 1H) 2.3 , 2.28" m, 1782 7's,

1.61 (d, 53H(s, J1=H)6 252672 OSJ(nﬂ,44H)i 1. 44 (d,J3Hs J6=HZz8 HZ),. D;P.)s (s, 9%%) O. sz(s 137 TO
a solution ggl (56 mg, 0.105 mmol) in anhydrous DCM (1 mL) at O0C,
trichloroac Ql isocyanate (15 pL, 0.126 mmol) was added. The reaction was
stirred at 0 C for 30 min and then neutral aluminium oxide was added. The
mixture was stirred for 5-30 min and then was 5 soaked into a pad of
aluminium o§3E%ﬁgﬂﬁéiéﬁﬁﬁﬂﬁih&§§ﬂ®ashed out using a mixture of DCM/MeOH
50:1. The filtrate was evaporated in vacuo to give the crude product which
wag purified by column chromatography (Hexane/EtOAc 3:1 to 1:2) to give a
compound 88 (57.6 mg, yield: 96%) as, K a whlteoﬂoam 10 1H NMR (CDC13, 300

MHz) 6: 8.69 (d, 1H, J = 10.4 HZ (dd 11.6, 11.6 Hz), 6.90
(dd, 1H, J= 11.6, 11.6 Hz), 6 , fﬁ 4, 9 1, 0.9-Hz), 6.53 (d,
1H, J= 9.6 Hz), 6.15 (d, 1H, ] 72 1H, J= 11.6 Hz), 5.63
(dd, 1HjoJ= 6.6, 2.7 Hz), 5. 6 lH() 5 40 (m, lH 5.29 (d, 1H, J = 9.9
Hz), 4.82 (m, 1H), 4.45 (m, lH) 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 (ddg, 1H, Jd= 9.9, 7.0, 6.7 Hz),
2,46 (n, 150 2 dofurtBn OF75 4% e, BHHS Amd) 4 arflirods BE AR ImDY, -
14.1,.-8.0, 8.0 Hz), 1.82 3H), 1.63 Hz), 1.15 (4,

3H, J= 6. 7Hzm;ie1 .IM afg, a9HO °Q0TB§AEtBLMsm TBEIFc&nﬁéumL g0. 5215 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 Diisobutylaluminum hydride (DIBAL) 1M in toluene (0.03 mL, 0.034 mol)
was added and the mixture was stirred at -78 C. After 2 hours the reaction
was quenched with a saturated aqueous solution of NH4Cl and diluted with
dichloromethane (2 mL). This mixture wag stirred for 0.5 h 5 at room
temperature and then the organic layer was decanted. The aqueous residue
wag extracted with additional dichloro hane (2 x 4 mL) and the combined
organic layers were dried' (anhydrous Na2S04) and the solvent was evaporated
to give compound 89 (12 mg, 80 ./0 yield) Wiy, further purification. 10
11-1 NMR (CDC13, 500 MHz) 6: 8.67 (dy 1H, J 10.% Hz), 7.17 (m, 1H), 6.92
(¢, 1H, J= 11.4 Hz), 6.81 (t, 1H,O0Jd= .Q{Hz , .44 (d, 1H, J= 9.5 Hz), 6.18
)

(d, 1H, J= 11.5 Hz), 5.65 (d,%J= 9 (m, 1H), 5.40 (m, 1H),
5.35 (d, 1H, J= 10.0 Hz), 5.23As, NH)

4.83 (g, 1H, J= 8.3 Hz), 4.80 (m,

.1H), 4.46 (m, 1H), 4.40 (d, 1H, J= 9.GOHZ), 3.85 (m, 1H), 15 3.57 (s, 3H),
3.27 (s, 1H), 2.61 {(m, 1H), 2.42 (m, 2H), 2.15-1.99 (m, 4H), 1.83 (s, 3H),
1.63 (d, 3H, J= 6.7 Hz), 1.08 (d, 3H, J= 6.6 Hz), 1.04 (s, 9H). EXAMPLE 19
20 Scheme 19 provides the synthesgsis of several compounds of this invention

139 OR N 01302 BRARNPEr 76-48788nB =650 hitidl) in*Glhydrohis®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




(7R) -45 (72)-27 PA(PPh3)4 Cul, iPr2NH Me0 0 OR (7E,11 E)-91a,
R=TBDPS, Y=H (7E,11E)-91b, R=TBS, Y=CI (7Z,11E)-91c, R=TBDPS, Y=H
(7Z,11E) -91d, R=TBS, Y=CI Scheme 19 Synthesis of intermediate 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



OTBDPS 140 A solution of (E)-pent-2-en-4-ynoic acid (52 mg, 0.54 mmol),
amine 62 (232 mg, 0.47 mmol) in anhydrous DCM (5 mL) was cooled to 0C under
argon and N- (3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride, EDC
(100 mg, 0.52 mmol) was added. The reaction 5 mixture was stirred at 0C for
10 min and then at 23C for 90 min, was quenched with a saturated agueous
solution of NH4Cl and extracted with di loromethane. The combined organic
layers were dried (anhydrous Na2S04), IIltered and concentrated to afford
90a (223 mg, 83 A yield) as a colourless foam solid, which was used without
further 10 purification. 1H NMR (CDC13, 300 MHz) 8: 7.69-7.67 (m, 4H),
7.44-7.36 (o &HolufioAlof(9, (1B e, DB I%ﬁmon@rmmw@l émmIpHL 2F €2 (d, 1H
J= 8.1 Hz), 6.41 (d, 1H J = 15.6 Hz), 5.54- (m, 1H) 5.36-5.27 (m, 1H),
4.89-4.81 (Rd(BhsPiar)7 mg o0. 96 Imnqh)_agtd_e(hﬂ (25 mg13030913 onmod) were2s (bs,

o | (nefadedsThelors 1 nigh0-S5p, Bin WaAdadd i i, slipriobigds

164.1, 135.8tirfeddatt23 PE4f01' 3 hofrg., The gride IRiXtbre Wag dquenicled4withd9.0,

. 121.4, 121.1, 109.2, 84 80.5, 20 72.3, 60.7, 35.3, 33.8, 32.4, 29.7,

27.0, 26.5, afg extrasteg “gé}htlf-ﬁ%”i% The jonganie phass Was 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



OTBS /I\ CI N 25 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,
0.28 141 mmol), HOAt (38.11 mg, 0.28 mmol), and HATU (106.4 mg, 0.28mmol)
were added to the solution and after 30 min, the cold bath was removed. The
reaction mixture was stirred at room tegperature for 2h, quenched with a '
saturated aqueous solution of NH4Cl, poured into water and extracted with

dichloromet ane S(’)Tlh o%org?Jéle(gQ ’nqcl§k1;ﬁt§l% wgrﬁlﬁ 666 Qv r%?rﬂgd,gﬁus

Na2s04, fil ered and concentrate he résidue was p rlfle

chromatograPayPh@mxﬁlé/ﬁngP@:O% ntiol) Iehdl r:u:Io(1g14remngd@OG th@ﬂ)l m&armg, 71%
yield) as a white foa NMR éCDC13 300 MHz) , %g = 10.2
Hz), 6.74- 6a@§equh§1ﬂ, 76é4’§§ mg, Q4S5 mmoly in §.4;ml O@%\ gfa§3adﬁﬁd g

4.89-4.81 ‘ﬂ'w pé@tctuf‘n %s gtfmje%l at 23 @CEfoFIZIDO thif? The@ruﬁ@: miure3was (4

1H, J = 9.3 , (m, 4H) . (s, 3H) (s, 9H) 0.87 (s,
9H), 0.06 queaehed 07v1®14 HzQ aml) extlractezitmﬂR EtOﬂ?@l ﬂ“haerg&mcy pmas:eewas
164.4, 134.7 121.3 T1a67p8l-0

105, 35, 4 Atistanhydtods NagSty) dnd Gapprated yndes feduice pfesstire Thé -0

9la 20 res1due 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



OTBDPS . To a solution of 45 (56.2 mg, 0.182 mmol) in DIPA (1.6 ml) at 23C,
PAd(Ph3P)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 Et0OAc. The organic phase was dried (anhydrous
Na2804) and evaporated under reduced pféﬁsure. The 142 . residue was
purified by flash chromatography (EtOAC/hexanes 1:4 to .6:1) to afford pure

91 (96 ; 70% 1d 1 1. MR 13,
7 687, 62g $o a 390260593;%‘?%{%%39 ?5301 EX @)6 )8alt—133 €81 (aq,
1H, J= 15. 3 ?Pﬂaﬁﬁz?l’z 86 ) (80251 amdly a?rfabu19(11?zo%g, 06083 n&%olﬂ%eré— 9.3

Hz), 6.25 'Hz), 6.15 6.32 } = 15.9,-8.4 Hz), 5.74
(d, 1H, J= @ngdH'E}Jl¢n57Z2(4@d@g, 0123 mmel)3in Q. 40H1k2))f DFPAswas agdedmandy) |

5.30- 5 27 4 .84-4 do .3 Hz 4.28-4. 21
. , Bhie 18dcrioly Wag, sbfredat 23 oG fog do miby Tiéorit Bikure #8577
(m, 52 a&eﬁcﬁéd (Wlth‘H:)O andt extidctediwitlr BROA Dhe drgathid hhadé, wds 6.9
Hz), 1 04' (s, 9H) . 13C NMR (CDC13, ‘125 MH(% 8:167.7 164.3,
161.3, 145. éﬂe@;@n@ydi@%s Na2§94) fndl%@p@ratf%ugde& sedyced pressure,The

126.4, 125. ?esﬂﬁ% v@as %@ﬂﬂﬁ‘éd 1935 ﬂééﬁ chroﬂn%%% d@ehl%?or%etl@én@ /MEOR, 72.3,
60.7, 55.4, 41. .4, 29.7 25.9, 19.3, 15.5,

12.9. 100: 1 to 20 1) to afford pure 81 (38 mg, 4% yleld) as a colourless oil.

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



Synthesis of compound 91b OTBS 20 To a solution of 45 (30.2 mg, 0.098
mmol) in DIPA (0.5 ml) at 23C, Pd(Ph3P)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 wag dried (anhydrous Na2504) and anporated ‘under reduced pressure.
The residue was purified by flash chromatography (EtO0Ac/hexanes 1:4 to 1:1)
~to afford pypg 9lb (41.2 mg, 64 A) yield) as a colourless oil. 143 1H NMR
(CDC13, 300 MHz 7.70 (d, lH J= 10.2 Hz), . BS 1H, J= 15.3, 2.4
Hz), 6.72 (t, , d, ; .0 6.25 = 15.3
Hz), 6.15 (da? 19.9,] 8. %Wé #§ , 5.9 Hiﬁ%ﬁgégg (ad,
1H, J= 6.3, 3.0 Hz), 5.62- 5'55 (m, 1ﬁ¥yJ§N N , 5 10 4.38 (4,
1H, J= 9.6 Hz), 4.30-4.23 (m, 1lH), 3.79—3H75cﬁm, 1H), Iy65 (s, 3H),
2.69-2.61 (m, 1H), 2944-2.32 (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,2'8H), 0.07 (s, 3H), 0.05 (s, 3H).
'13C NMR (CDC13, Me® 6: 168.1, 164.6, 161.5, 145.7, 145.4, 132.1, 131.2,
123.9, 122.4, 111.5, 18.9, 108.2, 86.9, 81.0, 71.7, 61.0, 55.7,
41.7, 36.5, 35.4,033 260BSs 21.3, 18.3, 15.7, - 4.3,
-4.4. Synthesis of compoun ution of TBAF/(B¥ mg, 0.188
mmol) in DIPA (1.6 mL) at 23C, mg, O0—6F4—mmet» and Cul (5.3
mg, 0.028 mmol) were added:. Then, 0.207 mmol) in 0.4 ml of
DIPA was added and the reaction was stlrred at C for 90 min. The crude
mixture was 20 quenched with H20 84 extracted With EtOAc. The organic
prhase was drieMeQ drous Na2S04) and evaporated under reduced pressure

as a}colourless oil.

TCAI/ DCM
=
OCONH,
DIBAL
—_—
0

Scheme 17

S5 Synthesis of compound 82



144 10.5, 9.3 Hz), 6.39 (d, 1H, J=9.0 Hz), 6.30 (d, 1H, J= 15.3 Hz), .88
= 1 )
(m

(¢, 1H, J 0.5 Hz), 5.71 (44, 1H, J = 10.5, 2.1 Hz), 5.69-5.61 (m, H '
5.53-5.47 1H), 5.35-5.30 (m, 1H), 4.88-4.80 (m, 1H), 4.31 (4, 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)gpl.05 (s, 9H), 0.98 (s, 9H). 13C
NMR (CDC13, 300 MHz) 6: 167.9, 1l64.5, 161.7, 145.5, 145.4, 136.1, 134.3,
132.4, 130.0, 129.9, l%icﬁ 27.8, 126.7, 126.1, 122.2, 121.6, 110.7,
109.4, 108.4, 93.2, 91. .Q, 72.6, 61.0; 55.6, 39.6, 35.4, 34.0, 10
32.7, 29.8, 27.2, 26.8, 9 .8, 13(2~ Syn ig of compound 91d
OTBS ONM{N° H 0CI 15 To a séiutlon 26 Y2 g, 5 mmol) in DIPEA (4
ml) at -20 'DC, Pd(Ph3P)2Cl2 (6 mg, O. ul (bmg, 0.025 mmol)
were added. Then, 90b (45 mg, 0.094 mmol) wésH ddgd and the reaction was
stirred at 23 C for 90 min. The crude mixture was quendhed with H20 and
extracted with EtOAc. The organic phase was dried (anh¥lrous 20 Na2S04) and
evaporated under reduced pressure. Purification by column chromatography
(EtO0OAc/hexanes 1:10 to 2:1) to afforded 91d (44.5 mg, 79% yield) as a

colourless Tbla sb&tMRoK@D&l@lst&@l@ld‘ﬂﬁZ2lé (171.8514%, rrlﬁiol)Jaa'ldLQ 0.82)g, 6.81"
(dd, 1H, J 15.6, 2.4 Hz), 1H, J= 9.3 Hz),

634 (a, 251347 tmmol in Dinedhy 2 wiraidinome BMBE.7mD) ot s Loppen, o
10.8, 2.4 H%ﬁlbf%eﬁ%cérb%?qu(ﬁe If{@ﬁT 8(%?2 C-h'lgll‘b 2Jm§101j %s' a‘ﬁrﬁeh (fpelH, J=

9.3 Hz), 145 28-4.18 (m, 1H), 3.64 (s, 3H) 3%16-3 .06
(m; 1H), 2.Peactiorcwas,stirmed aiz 04©}fx>r3425 min anm 202m1>m ap ra@m(temgeraturze 04 (s,
© 3H) 1 17 3H J= s, 3H),

6,6 Hz (s, 9
0. 05 (s, 3Hi~h§ %%ﬁg%(%% n&1§ %‘5'&81 I{gfc’egﬁélﬁlfough a plug ofH néutraloalumm
washed with EtOAc/Ether 50:50 and the combined filtrates were

washed with-HC] 0.5N (3x15 mlL). The organic solution was dried and
.10 evaporated to give the crude product which was purified by column
chromatography (Hexane/EtOAc 5:1 to 1:1) to give triene 82 (0.66 g,
- yield: 66%) as an oil.
IH NMR (CDCls, 300 MHz) 6: 7.89 (d, 1H, J= 10.8 Hz), 7.22 (dd, 1H, J=
12.3, 11.4 Hz), 6.86 (dd, 1H, J= 11.7, 11.4 Hz), 6.70 (dd, 1H, J = 9.9,
15 9.3 Hz), 6.35 (d, 1H, J = 9.3 Hz), 6.13 (d, 1H, J= 11.4 Hz), 5.66 (d, 1H,
J=11.4 Hz), 5.60 (dd, 1H, J = 5.4, 3.9 Hz), 5.55 (br t, 1H, J = 7.8 Hz),
5.26 (d, 1H, J = 10.2 Hz), 4.84-4.76 (m, 1H), 4.3 (d, 1H, J = 9.3 Hz),
4.20-4.16 (m, 1H), 3.77-3.69 (m, 1H), 3.63 (s, 3H), 2.89-2.77 (m, 1H),
2.41-2.33 (m, 2H), 2.19-2.13 (m, 4H), 2.00 (s, 3H), 1.82 (s, 3H), 1.13 (d,
20 3H, J=6.9 Hz), 1.02 (s, 9H), 0.86 (s, 9H), 0.4 (s, 3H), 0.03 (s, 3H). |
13C NMR (CDCls, 75 MHz) &: 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 mg, 0.104 mmol) in.anhydrous THF (2 mL) 10 under
N2 and at 0 C, TBAF 1M in THF (0.2 mL, 0.208 mmol) was added. The reaction
was stirred at room temperature for 3 hours and then quenched with a
saturated aqueous solution of NH4Cl and extracted with Et0Ac. The combined
organic phases were dried over anhydrous Na2S04, filtered and concentrated.
The residue was purified 15 by flash chygmatography (hexane/Et0Ac 4:1 to
1:2) to give alcohol 92a (17.9 mg, 34 A) yield) as a pale yellow oil. 1H
NMR (CDC13, 500 MHz) 8 Mc: 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 (4,
1H, J= 15.5 Hz), 6.14 (d%) 5.84 (dd, 1H, J 20 = 16.0,
2.5 Hz), 5.68-65 (m, 1H | 5.42- 5.39 (m, '
1H), 4.92-4.90 (m, 1H), 4.37 (&, SN Og28-4.23 (m, 1H),
3.79-3.73 (m, 1H), 3.65 (s, 3H), 2. 67 2. 62 Hm KN 2(47-2.37 (m, 2H),
2.34-2.15 (m, 4H), 1.64 (4, 3H, J= 7.0 Hz), 1.1 J= 6.5 Hz), 1.01
(g, 9H). 25 Synthegigs of compound 92b OH "To a sol@tion of 91b (41.2
mg, 0.061 mmol) in anhydrous THF (1 mL) under N2 and at 0 C, TBAF 1M in THF
(0.12 mL, 0.122 mmol) was 5 added. The reaction was stirred at room

temperatureToy dflubionrsf Y (EPSm@angethidly in2 afBFEFEA RS THITYEOH.)
solution of NH4Cl and extracted with Et0Ac. The combined organic phases

were dried dnder Nmpadoat reepstemperattisecd B lé/bﬂ@e’ﬁh:lEa(@e&Q mbe 0:821idue
was purl%le%axlg%&éladalaaovi%ol%aa§§§£ wéél%ﬁ?&ic{ BE 360" tetnfiérahyfd éol(glve
e ye ow ol H NM

alcohol 92b 10 (14 mg, % Yie as a pa DC13,
500 MHz) 6: h&u8§ afﬂi, théh qhiencheéd2with)a sétﬁﬁa’céd 7a?qu(emus2éblut16)n6dnf NCH4CllH J =

9.3 Hz), 6.27 6.15 1H, J= 15.9, Hz (da,
1H, J = 15. anﬁz?xtrgc ity Pf@f%ﬂhe cogbirieg, otgarieyphases; jers diigd 02 603
Hz), 4.29-4g3¢r Hhhytfous3Nd930,,7 filtéFed Hhd cbncédnfratdd. THE) resﬁd&@ wag, 1H),
2.69-2.61 (m, 1H), 2.46-2.37 (m, 2H), 2.20- 2.14 (m, 4H), 2. (s, 3H),
1.18 (d, 3Hpurified. bynflash ichromatography (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



Synthesig of compound 92c¢ 147 added. The reaction was stirred at room
temperature for 4 hours and then quenched with a saturated aqueous solution
of NH4Cl and extracted with Et0Ac. The combined organic phases were dried
“over anhydrous Na2S04, filtered and concentrated. The residue was purified
5 by flash chromatography (hexane/EtOAc 4:1 to 1:2) to give alcohol. 92c
(18.1 mg, 37% yield) as a pale yellow @'é 1H NMR (CDC13, 300 MHz) 6: 8.94
(d, 1H, J= 9.6 HZ , 6.83 (d4d, lH J— 15.3, 2.1 Hz), 6.75 (t, 1H J= 9 6 Hz),

6.57 (d, 1H,_J= 32

by 80, oowie %al difded, THE nifktudd wal aﬁﬁfea f8%5-30; fin ind enwad 2
(m, 1H), 4.36aket 1ﬂ11~b, aJ pad9of3 aHﬂhLmﬁr@ 8)744dé13T}(1E1,prlid)wct 3wa¥ washed(mut1H) ,
3.65 (s, 3H), 3.14-3.06 H&@/2.59—2.11 %m 6H) 1.63 (d, 3H, J = 6.9
Hz), 1.19 (4singa mlxt%rea OﬁzPC MeOH | 50: by hes%@fés&vgso%vm@éﬁﬁﬁnwa 15

To a solutign.ef ft%ivéOtHE: cRrdtd Fithict 1 WHACRY EQUHulitfed oy Botunipder N2

and at room temperature, TBAF 1M in THF (0.12 mL, 0:.:12 20 mmiol) was added.
The reac®bionhreamatagraphbit (biexanenyt@ﬁpékétﬁaertcm give honn;mm’rdiSﬂh(éhZQuenched
with a saturateﬂd%% us SO%%FlO of NH4Cl and extracted with Et0OAc. The

combined or§a¥1c 0L 85 TR rleg'over anhydrous Na2S04, filtered and

concentratedd NM®& @B@@u@O@aMHMEl81’E81(dDYIH}38¥110185HIBP,m9©8(§HY1H J=
(hexane/EtOAc 4: 1 to K?lve 25 alcohol 92 % 1eld as a

Cotonrtbas 316, 1150Hek 6 Sidt BHa . = shbOwrldy b s 84 (ar ad, THe b0 1z
g §2HZ(<)?1<’11 611;9 83, g,71ﬁz)66 31 ‘%dHﬁll J6- @“5 }(IEy, 6“117 (ﬁ 1?1 6JH21>1 6@{2‘_1;65@ (EH 1;—
J= 10.8102.4HyzJ = El.64Hg), 55363n(dd2HH,, 8@5,(@,615@, 5:617(18r Bz}H, J.2®. 8d 1H,
J= 9.3 HZ) gy 529 (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),

2.47 (m, 1H), 2.41-2.33 (m, 1H), 2.31-2.15 (m, 4H), 2.05 (s, 3H), 1.

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
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

15

20

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,

2.58-
18 (4,

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),
4.46 (m, 1H), 4.40 (d, 1H, J = 9.5 Hz), 3.85 (m, 1H), 3.57 (s, 3H), 3.21
(d, 1H, J = 3.1 Hz), 2.61 (m, 1H), 2.46-2.29 (m, 3H), 2.14-2.08 (m, 3H),
2.06 (s, 3H), 1.81 (s, 3H), 1.08 (d, 3H, J = 6.7 Hz), 1.05 (s, 9H).

EXAMPLE 18

Scheme 18 provides the synthesis of several compounds of this

invention



Scheme 20 provides the synthesis of the following compound of the
invention. Scheme 20 20 Synthesis of compound 93 149 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 ill, 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 stlrreq or 30 min and then wasg soaked into
a pad of aluminium oxide. The product was washed out using a mixture of
dichloromet@@@e /MeOH 50:1. The filtrate was evaporated under reduced
pressure to 10 ¥ivd the crude product Wthh was puri@iBPDHy column

chromatograph% Lchlexomethane /M%O% 10 40:1
(3 mg, 42% yi€ld)” asia white sqlid. MRH( 300 MMPYCglCg. 83
(d, 1H, J = 10.5 Hz), 6.89-6.81 (m, J- 99 Hz), 6.32

(d, 1H, J= 15.3 Hz), 5.87 (t, 1H, J= 20 135 (CDC13 125 MHz) 8: 167.9,
164.3, 161.4, 157.6,9145.1, 145.0

ffording compound 93

OTBDPS
TBAF / THF

H
N~ 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) [m/z]l= 590.2 [M+H]. EXAMPLE 21 150 Scheme 21 provides the synthesgis

of several compounds of the invention. OTBDPS ~/=\ HO2CI
135 |
OTBDPS
Nd N

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 Scheme 21 Synthesig of
intermediate 94 A solution of (Z)-Iodoacrylic acid (365 mg, 1.84 mmol)
(prepared as described in Takeuchi, R. Tanabe, K., Tanaka, S. J. Org. 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 mg, 1.42 mmol) in anhydrous DCM (12 mL) was
cooled to 0C under argon and N- (3-Dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride, EDC (340.8 mg, 1.78 mmol) wasg added. The
reaction mixture was stirred at 0C for 10 min and then at 5 23C for 3
hours, was quenched with a saturated aqueous solution of NaCl and extracted
with dichloromethane. The combined org?g?c layers were dried (anhydrous
Na2s04) , flltered and concentrated. Thé“resgsidue was. purified by flash
chromatogra Ac/h xane_ 1:10 to 1:1) to afford 94 (675 m 71 A yleld)
e o aoroute 85%59 87 (56 g §1\4195 AHReY insam W%DCM Ly gt (m

4H) , 7.44-T7038, fﬁchﬁ;@éac&glz‘is&%angﬁe ds= ﬁﬁ Q)IIlﬁéjfm?ngﬁ V&Qs é&{iedj The - 3 Hz),
6.90 (d, 1H J . .55-5.43 1H), 5.35-5.26
(m, 1H), 4.seactigyy was, stimed at 13 Qdf,()rl3l() mun 9amd ihen netstgab a&mm(mpmH)

2.23-2.06 4AH 3H, J= (s,. 9H) . -
e i (cookisle oas gddad STHE mikfur wad; Stiffel for 30 i a4d ghefwas”

129.6, 1%7.60akeéd ihto B2pad. ofl am&1n1h2ﬂ dkadel O?hé ' proflutt v?és ?waﬁ'iéd‘l out5.1,
33.8, 32.5, 27.0, 26.7, 19.3, 12 . ' zé_ 695.2 [M+Nal+. 20
Synthesis oBSHngotRiatues OBﬁﬁwMg@P&é s@llstfi ﬁlfsfvvg@ q‘gaenprat@ﬁig ing 45
mmol) in DIRAYS - fo ﬁ/eth@?’gnucPéi}% kt whick ®&s G "‘8% cGREnFUI
(12.9 mg, 0.068 mmol) were added hen, 56 (100 mg, O 45 mmo was added
and the reachmmamaphyrﬁ}w(aam/EIOAﬁoﬁ hStOmirQ.) MGgmeraie:mnmné 88 s

guenched W1E§7 20 and tg%lw t0Ac. The organic phase was dried
(anhydrous 5 lﬁ§2§8‘$ evapora fed?lihider reduced pressure. The regidue

was purqﬁledeMﬁgamﬁha@oamﬁmmeqmom/ bex30et Hzf %.813dd) 1R pEford
pure 95 (300 m 87 % vi a colourless foam solid. 5NMR CDC13 300

MHz) 6: 7.831 1111@ H@:699@(@Q 1H7J6'813’€65119H@H§ 827 i‘%dﬂlzng(’ml 7‘H 6.62
(dd, 1H, J 91100@ H%) %ﬁzéd tHI Y L D.6 1Y), 8.15 & -PHIF= 16.6°Biz), 51701y J-
10.5, 9.3 Hz), 6. 123 Hz)y, 5.60 (dd, 1H, J = 6.3, 3.0 Hz),
5.52-5. 43 (d, 1H; J=513Zf}HZZIZ,556ﬁ3 (dd3) 1H4 Jss 61657 2.7(1Hz)18)60 4my 4 H)d 5.48, J=

9m? Ifé 5 B 3H), 3o @m0 B, Asafin: 1H) 348 wiaAfie g L
J= 6.9 HB), 1H,1B= 916 B, 4725 ¢déd Hbl, Ji= 44.357.099).0 }%)93.6@(3,%%1), 2.85

(ddq, 1H, J= 9.9, 7.0, 6.7 Hz), 2.46 (m, 1H), 2.44 (m, 1H), 2.39 (m, 1H),

2.35 (m, 2H), 2.12 (ddd, 1H, J = 14.1, 8.0, 8.0 Hz), 1.82 (s, 3H), 1.63

(dd, 3H, J = 6.8, 1.0 Hz), 1.15 (d, 3H, J = 6.7Hz), 1.04 (s, 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 NMR (CDC13, 125 MHz) 8: 167.9, 164.6, 161.
132.5, 129.9, 127.8, 126.7, 126.1, 121.7, 118.

7, 145.5, 136.1, 134.3, 15

9
104.5, 98.8, 82.8, 81l.6, 72.6, 60.9, 55.7, 38.0

O

3

, 116.4, 108.9, 108.4,

, 35.5, 34.0, 32.7, 27.2,

f compound 96 20 N OH To a
mL) under N2 and at 0C,

26.9, 26.5, 19.5, 17.3, 16.5, 13.1. Synthesis
gsolution of 95 (250 mg, 0.326 mmol) in THF (3.
TBAF 1M in THF (0.65 mL, 0.65 mmol) wa gdded. The reaction 25 was stirred
~at room temperature for 3 hours and th % quenched with a saturated aqueous
solution of NH4Cl and extracted with EtQAc. The combined organic géases

were dried DHspbutylsliminumg,hydrider RIBAL) g 1M, an ctolveng Q3 My 0.034 1 que
was purifi ethdiywhd aaﬁaeﬂhéi?@%ﬁ@%&}?ﬁi’e whektitherare7B oA A fera Fouts e to give

alcohol 96 (150 mg, 87 % viel a colourlegg oil. NMR (CDC13, 300 MHz)

6: 8.76 (4, rd&b,tmn:wassquﬁn)cheﬂ W’Bth(ai saterated a@u@ousmlutlénvf N(EtI4011ade— 9.3
Hz), 6.17

S 74-.60 (uIed with gicngpinegiang’ CEmd]. This miytare v siteed 1o D ° 7
4.94-4.85 (@4 rbﬁ)n térfperdtirel HndJ théh thZorgahie 5la§'e13L Twaldh detHhted - Tﬁe
1H), 3.65 (s, 3H), 2.92-2.80 (m, 1H), 2.55- 2.11 (m, 6H), 1.93 (s, 3H)
1.62 (4, 3Haqge01gs geg@pe was £Xtractegd W]‘_f}'h 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 Scheme 22 provides the synthesis of
several compounds of the 15 invention. 0 OMe 100 0 OMe Scheme 22 5

Synthesig of intermediate 97 OTBDPS %r"-- 0CI
139
OR \\_\ " MeO
ﬂ( CO.H (7E) 45 é
EDC.HOI HCI ¢
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=Cl

OR
H TBAF
\ N &N ——
N THF
0 Y

(7E,11E)-81a, R=TBDPS, Y=H
(7E.11E)-91b, R=TBS, Y=C|
(7Z,11E)-91c, R=TBDPS, Y=H
(7Z11E)-81d, R=TBS, Y=Cl

MeO

0~ 0O T
{7E,11E)-92a, Y=H -
(7E.11E)-82b, Y=Cl | OH
(7Z,11E)-92¢, Y=H
(7Z,11E)-92d, Y=Cli H
S N~ N
H 6
Scheme 19
Synthesis of intermediate 90a
Il OTBDPS
™
H .
H o



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 0C for 30 min and 2 hours at room
temperature. Then, the crude mixture was hydrolized 155 with water and
extracted with dichloromethane (3 x 5 mL). After drying and evaporating the
solvent under reduced pressure the crui wag purified by column
chromatography (hexane/EtOAc, %Qord pure compound 97 (105 mg, 47 %
yield) as a colourlesg o0il. 5 lH NMR (CDC13, 300 MHz) : 7.66 (m, 4H), 7 43
(m, 6H), 7.fsolgtionof (E)-pent-3- qqlzﬁ’r-yrsolwce (52mmgg0. 594 mw;); agning €2,

J= 9.1 Hz) o d, lH
5 5.2 n) . R 04T ddghigrof BoM s piiwds sholkd il gsC uptete
3H), 1.05 (arg@H), O. a&d( , 9HN(3ﬂDnﬁyﬂnh&mnmppnbpybmpeaﬂgdéérbdﬂunadsolut1on

f iod (0.75 mL) -
mder N2 orRR 5%@%@&;%%&@@ Ble 052 ol Wi Benaiie seactan (1.0
mg, 0.005 misiktumewss atFecH afl0el fof IPRHAGNYthEI at23°C bt O0HPR ) wigs added

portionwise and the reaction mixture was stirred at room temperature for 2

hours. The gugnehed Withea saturatedn agugous solution e AHs(nand exiracipd
organic 20 phaseWiofbmeEthat@P9oUsotiBansd) g@ﬁ%HSV%RQ tegeﬂpdqﬁeaeduced

pressure. Purlflcatlon by column chromatograp exane tOAc 3 to 1:2
afford pure (&rdlrjpzmmé NﬁzS(CM);S fittered %@behden‘a'ated wh idffordo90d . (223 NMR

(CDC13, 300 7.26 . = 0.6 Hz),
oL e yigia) B 8 cbldyedy, fohi sof o 1, whigh,wag Gsed withioul frther® 570
Hz), 5. qp @urﬁﬁbuog.48 (m, 2H), 5.35 (d, 1H, J= 11.8 Hz),

'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

f 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 (g, 1H, J= 8.3 Hz), 4.28 (4, 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 OMe 10 To a solution of 98 (75
mg, 0.09 mmol) in anhydrous THF (1.5 mL) under N2 and at room temperature,
TBAF 1M in THF (0.18 mL, 0.18 mmol) wa dded. The reaction was stirred at
room temperature for 4 hours and then quénched with a saturated aqueous

solution of NH4 cted EtQAcC. ed or ic phases
werg érled frmg e%ﬁgghggig? aﬁg% (ﬁﬁé¥5£¥§ﬂﬁygigaehgﬁéqggén?ﬁgﬁresidue
was purifiecyeey fdded @ltﬁ@aE@Hﬂtﬁﬁiﬂ}anﬁleéﬁéie/fﬁﬁ%ﬁl 3 the teold: bhthowdsve
alcohol 99 (35 mg, 67 % yield) as a white solid. 1 NMR (CDC13, 300 MHz) 8:

8.92 (d, 1nremoved. Thereaction migture wassstirrgd ;taropm @emper(@tur@}for 2h,9 1

505 far st ouih § Sabyrated “acifod bonih dinBor boteadute™ 1)

4.18 (m, SlHWatér 7é3ndmext‘rH¢t,ed3 v614h (dicl’ﬂHﬁqméthﬁhe(dThbHcoﬁﬂmﬂie@ Brganig . 82 (m,
1H), 2.66 (m -2,36 (m, 2.05 (s, 3H), 2.02

2H)
(s, 3H), 1. 1)5151%88 ‘%%fe ﬂedeo"e?rH%r}hy r%)o% %&25% ﬁltfgeff@qqﬁﬁree%f% tedy 5" vuz)

6: 171.3, 1qBe4esidie Waslphirified B2fldsh £hrom 2023 .4,
108.4, 108.2, ®106. 1, 92‘8.2&&51&2 16'80% %7104até%é‘?ﬁgo&%%{aglg/%€é%§ 210_@35 3,

34.5, 33.0, to 40s1) t@eglg(? amwide ,9Qbi (SL. 911’518471%6)’131,d) 165.% whitehfaesmis of compound
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



OMe To .a solution of 99 (30 mg, 0.05 mmol) in anhydrous DCM (3.15 mL) at
room temperature, trichloroacetyl isocyanate (TCAI) (6 il, 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 uging a mixture of dichloromethane 4 e0H 50:1. The filtrate was
evaporated under reduced pressure to I% give the crude product which was

purified by cqQlumn chroma raphy (hexane/Et0Ac) affording compound 100 (26
mg, 82 % yi&sifugewas purile @ayl&asaﬂclamna(@&aghy {B0nashezaness 1y tog, 1w,

J= 10.7 Hz) g. f)t%laff&d ﬁlIiTre §1a (ée%gzm%%é?d) ra EHlou}feSg oilHz), 6.06 (d,

1H, J='12.0 Hz), d, 1H J = 10.1 Hz),
5.35 (4, 1H, J= ll 9 HZ ' 4 80 a, 1H J— 8 4 HZ ' 4 37 (m, 4.33 (4,

3002 257 (AR gt 30wy %‘z‘ 7,887,663, 48, 467 35,4 ﬁé‘ﬂ)g Atk

0.99 (s, 59Hld 1H58]5C110381€Hi)3 8 oYddesH he= smghegs;sﬂg)f@w%@llp{ompeunds of
the 1nventlon OTBDP Scheme 23 Synthesis of com ound 101 To a

solution of Q&OQ&WB&QQS@ L) FJg, 93 He), fandt (di = 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/ ' 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.



diisopropylamine (1.1 mL) under N2 at room temperature, Pd(Ph3P)4 (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 H20 and

- extracted with Et0OAc. The organic phase was dried (anhydrous Na2S04) and
evaporated under reduced 20 pressure. §&§1flcatlon by column chromatography
(hexane/Et0Ac 3:1 to 1:2) afforded pure compound 101 (80 mg, 50 % yield) as

e SO R BB el Boboweid & 70 (1A g 182, 8,06 82, T, S 7 *

5.63- 5.48 {8.3, 32{)4 Hé),”&72q1i ILH,, JJ=9853{zhtz6,284(<1321HdJ-150 FEZ)%QSH(E, 14
(m, 1H), 25 3. 81 (m (m, 1H), 2.62 (m

2.46-2.33 (AH, Jisgltiﬁ HZ)z @@dedi’lum szl;s % 8o} Hal, sgm (d,lngs’J 15_%,% 1.12
(d, 3H, J= g6 &g N(%a 941, (P= 8) 3 PP 5(62-58- A, THRERS- 281 BIOHTS AYS FOR

THE DETECTION 'OF ANTITUMOR ACTIVITY this ‘adsay’is to
evaluate5thé.3% (d;itHy SvtH6HED)j 4. aamlzat(m,tmnei@ 37 Safrme &H) t&lﬁbir(s;ell

S or SRR SR IR b e e R A TR TR B s e
A549 CCL-183H)unal8 Y@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 H20 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 =



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 sulforhodarnine B (SRB) reaction has been adapted for
~a quantitative measurement of cell growth and viability (following the
technique described by Skehan P et al. Natl. Cancer Inst. 1990, 82,
1107-1112) . This form of assay employs SBS-standard 96-well cell
culture micrﬁplat (Fair th et a Meth &3‘1n cell science, 1988, 11(4),
Han!

201-205; Mosiah gtHé)l 6. %‘g&‘inlﬁ'l Je 9 Oclch THyef A3 HYs 9, 8%;’@(1 2)
55- 63) . Alypthe -cedls HAes. PEqddInH S 508y, 1061 VS B 5B %ff
types of 25 human cancer, were obtained from the. American Type ulture
Collection oM3*Q)47 (m, lH), 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), 1.0S5 (s, 9H), 0.98 (s, 9H).

13C NMR (CDCls, 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 Dulbecco's Modified Eagle Medium (DMEM)
supplemented with 10% Fetal Bovine Serum (FBS), 2mM Lglutamine, 100 U/mL
penicillin and 100 U/mL streptomycin at 37C, 5% CO2 and 98% humidity. For
the experiments, cells were harvested 5 from subconfluent cultures using
trypsinization and resuspended in fresh medium before counting and plating.
Cells were geeded in 96 well microtite lates 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 dr edl ted te of each ¢ell line

S -2 SR e i RRCCARC AT RE L R N0 R Sl i 19

Afterwards, 2t5612. '$@H(ﬁ'le§H)VeZﬂOaQ®Zi(fﬁO 1y xzé@xs%&nm?nzfmr@l H),

dilutions, in aliquots of 50 % i ranging from 10 to 0.00262 gg/mL fter 48
e

hours exposdrle’? (dhdHats 0:6312) o £ Q3 {5, 2H), £:87 .t 8H) 19-0Fnks, SkB, O0mMésshod :
Briefly, ce were washed twice with PBS, fixed for 15 min in 1%
glutaraldehyde solution, rinsed twice in PBS, and stained in 0.4% SRB
solution SfoByhthesis of compouridkfParature. Cells were then rinsed several
times with 1% acetic acid solution and air-dried. SRB was then extracted in
10mM trizma base solution and the absorbance measured 20 in an automated -
spectrophotometric plate reader at 490 nm. Cell survigal was expressed as
percentage of control cell growth. The flna fect of the sample being
tested was estlmated.MQDa lylng the NCI 1t n¢l§i§EQEF and Paull KD.
Drug Dev. Res. 1995, 34, 04) . SD triplicate
cultures, a dose-respo 6 ZautomatHca ly generated using nonlinear
regression analysis. Three reference parameters were calculated (NCI
algorithm) by automatic interpolation: GI50 = concentration that produces
50% growth inhibition; TGI = total growth inhibition (cytostatic effect)
and LCso = C toxic
effect) . ngg%%ﬁﬁ%&i%?éﬁgaK?%Es%ﬁggzgggéégﬂgg?thgﬁékhﬁgéizgﬁ é%%?@ity of
compound® ofindiee Nreswhat iV EHTBAF TAbla THFC{O.2tnik] 0.208a aaapl)-wAstivity

D Mol d 64a C
ata (Molar) adde FOTBR e iofi wgg]ps%rred 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 Na2SOas, filtered and concentrated. The residue was purified

15 Dby 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 Compound 66a Compound 64b MDA- MB-231 G150 4.89E-06 3.56E-06 4.47E-08
1.33E-06 TGI >1.48E-05 9.98E-06 7.78E-07 >1.51E-05
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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



LCSO >1.48E-05 >1.78E-05 >1.66E-05 >1.51E-05 A549 G150 4.44E-06 3.39E-06
3.31E-08 6.80E-07 TGI >1.48E-05 6.24E-06 3.97E-07 3.33E-06 LC50

147

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 TGI 4.29E-06 3.03E-06 5.13E-08 6.50E-07 LC50 >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.) | Compound 65b Compound 66b
Compound 67 Compound 68 MDA- MB-231 G150 5.48E-07
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| 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
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Scheme 21 provides the synthesis of several compounds of the

invention.
OTBDPS
/='\ OTBDPS pMeO ~
H\h/ HO,C 7 o 4
HaN A A N N o™ 0" %
2 : N E
0 EDC.HCI H §
62 04 56
Pd(PPh3),
Cul, ProNH
OTBDPS
MeO .~ TBAF
0”0 H x 0PNy N S THF
H o

95

96

Scheme 21

Synthesis of intermediate 94

10

OTBDPS

A solution of (Z)-Iodoacrylic 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 TGI 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
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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.

IH NMR (CDCls, 300 MHz) &: 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),
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,
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

was stirred at room temperature for 3 hours and then quenched with a

saturated aqueous solution of NH4Cl and extracted with EtOAc. The
combined organic phases were dried over anhydrous Na>SO,, filtered

and concentrated. The residue was purified by flash chromatography

E-08
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(hexane/EtOAc 4:1 to 1:3) to give alcohol 96 (150 mg, 87 % yield) as a

colourless oil.

IH NMR (CDCls, 300 MHz) 6: 8.76 (d, 1H, J = 9.9 Hz), 7.83 (d, 1H, J =
5 9.0 Hz), 6.74 (t, 1H, J = 9.3 Hz), 6.17 (d, 1H, J= 12.0 Hz), 6.15-6.09 (m,
1H), 6.07 (d, 1H, J = 12.0 Hz), 5.74-5.60 (m, 1H), 5.61 (dd, 1H, J = 6.3,
3.0 Hz), 5.44-5.37 (m, 1H), 4.94-4.85 (m, 1H), 4.41 (d, 1H, J = 9.3 Hz),
4.25-4.17 (m, 1H), 3.76 (m, 1H), 3.65 (s, 3H), 2.92-2.80 (m, 1H), 2.55-
2.11 (m, 6H), 1.93 (s, 3H), 1.62 (d, 3H, J = 6.6 Hz), 1.14 (d, 3H, J= 6.6
10 Hz), 1.01 (s, 9H). '

EXAMPLE 22

Scheme 22 provides the synthesis of several compounds of the
15 invention. :
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Scheme 22

5 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—O6 8.54E-06 > 1.76E-07 HT29 G150 1.73E-07 1.96E-06
5.89E-08 5.79E-11 TGI 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),
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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 GI50 >1.25E-5 >1.31E-5 1.52E-7 2.98E-6 1.02E-9 TGI >1.25E-5
>1.31E-5 >1.90E-5 >1.76E-5 1.81E-9 LCso >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 ul, 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) aff;)rding 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
(g, 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 GIs >1.25E-5 >1.31E-5 9.30E-8
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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 = ™

C

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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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).



Compound 99 MDA- MB-231 G150 2.96E-10 1.31E-5 1.04E-7 2.72E-6
>1.90E-5 1.81E-7 6.11E-6

LC50 >1.74E-9 >1.90E-5
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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]_); | |TGT| >1.48E-05 | 9.98E-06 | 7.78E-07 | >1.5IE-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
LCsoj >1.48E-05 | 1.18E-0S > 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
Ml\g].)2A3~1 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
A549 . |TGI 1.81E-06 8.13E-08 2.82E-06 4.21E-06
LCso| > 1.83E-05 | > 1.69E-05 4.86E-06 | > 1.91E-05
Glso | 1.83E-07 2.20E-08 1.88E-06 4.59E-07
HT29 |TGI 4.94E-07 2.88E-08 2.35E-06 7.07E-07
| LCso| > 1.83E-05 4.24E-08 3.14E-06 > 1.91E-05

TGI >1.74E-9




>1.21E-5 1.32E-5 A549 G150 1.38E-10 7.78E-6 1.11E-7 3.06E-6

>1.90E-5 4.95E-7 6.62E-6 LC50 8.19E-10 >1.90E-5 >1.21E-5

TGI 2.79E-10

162
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




-7.01E-8 2.21E-6

1.22E-5 HT29 G150 8.02E-11 5.89E-6 5.32E-8 9.00E-7
LC50 2.27E-10 >1.90E-5 1.69E-7 5.77E-6

TOT 1.27E-10 8.92E-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 O

Y

wherein Y is selected from ~CHRay-, ~-CHRay-CHRby~, “CRay=CRuyy-, -C=C-,
"‘CHRay"CHRby"CHRcy“, "CHRay'CRby’:CRcy", and “‘CHRay"CEC";

each Ray, Rbny, and Ry is independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted

C2-Ci2 alkenyl, and substituted or unsubstituted C2-Ci2 alkynyl;
each Ri, R2, Rz, 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-Ci2 alkynyl;

Re is selected from NRgRg, and ORjo;

Ais
Ris
Ry7 '7(
|
' 0
Ryg
OR1g

9

W is selected from O and NR7;

R7 is selected from hydrogen, CORa., COOR,, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C2-Ci2 alkenyl,
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and substituted or unsubstituted C;-C;2 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;

Rg is selected from hydrogen, CORa,, COORa, substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted C»-Cj2 alkenyl,
substituted or unsubstituted C2-Ci2 alkynyl, and substituted or

unsubstituted Cs-C2 alkenynyl;

Rio is selected from hydrogen, substituted or unsubstituted C;-C)2 alkyl,
substituted or unsubstituted C»-Ci2 alkenyl, and substituted or
unsubstituted C»-Ci2 alkynyl;

each dotted line represents an optional additional bond, but when a
triple bond exists between the C atoms to which R; and R2 are attached,
R1 and Rz are absent, and when a triple bond exists between the C

atoms to which R3 and R4 are attached, R3 and R4 are absent;

Ry is selected from hydrogen, COR, COORa., substituted or
unsubstituted C;-Ci2 alkyl, substituted or unsubstituted Cz-Cj2 alkenyl,
substituted or wunsubstituted Cz-Ci2 alkynyl, and substituted or

unsubstituted Cs-Ci2 alkenynyl;

each Ris, Ri17 and Rig are independently selected from hydrogen, ORa,
OCORa, OCOOR;, NRaRb, NRaCORpb, and NRaC(=NRa)NRaRp, substituted
or unsubstituted Ci-Ci2 alkyl, substituted or unsubstituted C;-Ci2

alkenyl and substituted or unsubstituted C2-C)2 alkynyl;

Rig is selected from hydrogen, CORs, COORa, CONRaRb, S(O}Ra, SO2R,,
P(O)(RaJORb, SiRaRbRc, substituted or wunsubstituted C;-Ciz2 alkyl,
substituted or unsubstituted C2-Ciz alkenyl and substituted or
unsubstituted C2-Ci2 alkynyl; and
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each Ra, Rv, and R: are independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
C2-C12 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 Ra is a substituted or unsubstituted C;-Cs 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 R, is selected
from hydrogen and substituted or unsubstituted C:-C¢ 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 Rie and

Ri7 are attached.

7. A compound according to any one of the preceding claims, wherein

R17 and Rig are hydrogen.

8. A compound according to any one of the preceding claims, wherein
Ri, Rz, Rs3 and R4 are independently selected from hydrogen and a
substituted or unsubstituted C;-Cg alkyl.
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9. A compound according to claim 8 wherein R;, Rz, R3 and R4 are

hydrogen.

10. A compound according to any one of the preceding claims, wherein Y
is selected from -CHRay-, -CRay=CRpy- and -CHRay-CRpy=CRcy-, and
wherein Rgay, Rpy and Rey are independently selected from hydrogen and

substituted or unsubstituted Ci-Ce alkyl.

11. A compound according to claim 10, wherein Ray, Rpy and Ry 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 R7 is as defined in claim 1.

15. A compound according to claim 14, wherein R7 is hydrogen.

16. A compound according to any one of claims 1 to 11, wherein W is
NR7 and wherein Rz 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-Ciz

alkynyl, and substituted or unsubstituted C4-Ci2 alkenynyl.

18. A compound according to claim 17, wherein Ro is selected from a
substituted Cz-Ci2 alkenyl and a substituted Cs4-Cj2 alkenynyl that are
substituted in one or more positions with halogen, OR’, =0, OCOR’,
OCONHR’, OCONR’R’, CONHR’, CONR'R’ and protected OH, wherein
each of the R’ groups is independently selected from hydrogen,
substituted or unsubstituted C;-Ci2 alkyl, substituted or unsubstituted
C2-Cj2 alkenyl, substituted or unsubstituted C3-Ci2 alkynyl 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.
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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 stereoisomers 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, Ri, Rz, R3, Ra,

Rs and Rs are also as defined in any one of claims 1 to 20

comprising the coupling of Fragments C and D

5
R» R4 O
I
Y L2 M / W
A~ \'/\L + W'/J\ﬂ/ W/lL Re
Ry Ra o] Rs
Fragment C Fragment D
wherein R, Rz, Rs, Rs, Rs, R, 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

Ro  Rq o)
|
Y. /’: t"a J K
A/ 3 e -+ Rs
Ry Ry O Rs
Fragment A Fragment B

wherein Ri1, R2, Rs3, 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. , ' L

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.



