Process for the Production of Cl-C15-Fragnents of Epothil ones and
Derivatives Thereof Hofle et al. describe the cytotoxic action of the

nat ural substances epothilone A (R = hydrogen) and epothilone B (R =
methyl) O" R10 S 12 20N' 1 8 OHOz e OOCH O Epothilone A (R =H),
Epothilone B (R = CH3) in, e.g., Angew. Chem [Applied Chem] 1996, 108,
1671-1673. Because of the in-vitro selectivity for breast cell lines and
intestinal cell lines and their significantly higher activity against

P- gl ycopr aireiéss f@ tile PFodudtion o, SC 3 Fragmiems of EpethilofescaidiBérivatives 0 t axol as
wel | as their physical properties that are superior to those of taxol, e.g.,
a water solubility that is higher q,.&¢f actor of 30, this novel structural
class is especially advantageous for the devel opnent of a pharnmaceuti cal
agent for therapy of malignant tunors. The object of this invention
consists in making avail abl e new Cl- Cl2-epot hil one conponents in |arge
anounts that can be used for the synthesis of a wde variety of epothilones

and deri vat i vgsnd Q] 90Live fod et Suflf?g HeRfrb ubhiocSARMIGe A0 9907692

(R = hydrogen) and epothilone B (R = methyl)

Epothilone A (R = H), Epothilone B (R = CHj3)

in, e.g., Angew. Chem. [Applied Chem.] 1996, 108, 1671-1673. Because of the in-vitro
selectivity for breast cell lines and intestinal cell lines and their significantly higher
activity against P-glycoprotein-forming multiresistant tumor lines in comparison to téxol
as well as their physical properties that are superior to those of taxol, e.g., a water
solubility that is higher by a factor of 30, this novel structural class is especially
advantageous for the development of a pharmaceutical agent for therapy of malignant
tumors.

The object of this invention consists in making available new C1-C12-epothilone
components in large amounts that can be used for the synthesis of a wide variety of
epothilones and derivatives thereof, as they are described in, for example, WO 9907692,

WO 0049020, WO 0001333 or DE 199210861.



This invention describes the novel production of the C-Cl5-epothilone
fragment of general formula I, R7T R6 RS 13 12 4b R3 G 15 Rda 7 OP&R R20
Ralbl, RI362a Rb 1z R R4 inwhich Ra Rb are the sane or
di fferent and nean hydrogen, C -Cl10-al kyl, aryl, C7-C20-aral kyl, or
together nean a -(CH2)mgroup with my# 2, 3, 4 or 5, R2a, R2b are the sane
or different and nean hydrogen, C 1-C 10-al kyl, C2-C 10-al kenyl, C2-C
10-al ki nyl, aryl, C7-C20-aral kyl or together mean a -(CH2)n group with n =
2, 3, 4 or 5 THSBinveRbh deYcHbRYMR notdl prodic@dkyt the (0, s-eihifohie GABmadktal Kyl , Rda
Rdb are the sanme or different and nean hydrogen, Cl1-Cl10-al kyl, aryl,
C7- C20- agaekihl BFmiiQget her nean a -(CH2)p group with p =2, 3, 4 or 5 RS
means hydrogen, C1-C10-alkyl, aryl, or C7-C20-aral kyl, R6, R7 each nean a
hydr ogen atom toget her anR@ddit'%onaI bond or together an

R

in which

R1a, R1b are the same or different and mean hydrogen, C1-Cqp-alkyl, aryl,
C7-Cop-aralkyl, or together mean a -(CH»),,, group withm =2, 3, 4 or 5,

R2a, R2b gre the same or different and mean hydro geﬁ, C1-Cqp-alkyl,
Cp-Cip-alkenyl, Cy-Cgp-alkinyl, aryl, C7-Cpq-aralkyl or together mean a
-(CHp)q group withn=2, 3,4 or5,

R3  means hydrogen, C1-C1¢-alkyl, aryl, or C7-Cpg-aralkyl,

R4a, R4b are the same or different and mean .hydrogen, C1-Cqp-alkyl, aryl,
C7-Cy-aralkyl or together mean a -(CH2)p group withp=2,3,4 or5,

RS means hydrogen, C1-Cjg-alkyl, aryl, or C7-Coq-aralkyl,

RS, R7 each mean a hydrogen atom, together an additional bond or together an

oxygen atom,



oxygen atom 3 G neans a group X = CR8, a bicyclic or tricyclic aryl

radi cal, R8 neans hydrogen, hal ogen, Cl-C20-al kyl, aryl, or C7-C20-aral kyl,
which can all be substituted, X neans an oxygen atom two al koxy groups
OR23, a C2-C10-al kyl ene- a, wdi oxy group, which can be straight-chain or
branched, H OR9 or a grouping CRIORI3 1, whereby R23 stands for a

Cl- C20-al kyl radical, R9 stands for hydrogen or a protective group PGX, RIQ

Rl 1 are the sane or different and stand for hydrogen, a Cl-C20- al kyl

radi cal, ary|Grad'1ﬁ@ahsa fou§7>{9%q{335®ié§¥lhc613cﬂlé§ciﬁkarﬁ"raﬂa@ and Rl | together
W th the met hyl ene car bon atomtoget hér stan - to 7- menber ed

rens. hydr ogdk CrAas PEATORSY hEREURGAS JuSIEY AL o G4 207 BEHIoB02. al Ky

S02-aryl, S02-aral kyl or together a (CH2)o group or toget her a CR15aRI 5b
group, R13b, R14b camal bbyabsdgesd, Cl- C20-al kyl, aryl, or Cl-C20-aral kyl,
R15a, Rl15b are the sane or different and nean hydrogen, Cl-Cl0-al kyl, aryl,

C7- C20-aral kyy, or,l.Q98% Q)%;geg afo%l%g ik Bups OR23, a C2-C1p-alkylene-

a,m-dioxy group, which can be straight-chain or branched, H/ORY or a

grouping CRI1OR11,
whereby

R23  stands fora C1-Cogp-alkyl radical,

RY stands for hydrogen or a protective group PGX,

Rlo, R!1 are the same or different and stand for hydrogen, a C1-C20-
alkyl radical, aryl radical, or C7-Cpg-aralkyl radical, or R10 and

R11 together with the methylene carbon atom together stand for a

5- to 7-membered carbocyclic ring,

RI3  means CH,OR132, CHy-Hal, CHO, COR13b, or COHal,

R4 means hydrogen, OR!42a Hal, or OSOzR14b,

R132a R14a mean hydrogen, SO»-alkyl, SOz-aryl, SO»-aralkyl or together a
-(CHp)q group or together a Crl 5?1R.15b group,

R13b, R14b mean hydrogen, C1-Cyp-alkyl, aryl, or C1-Cop-aralkyl,

R15a R15b are the same or different and mean hydrogen, C1-C1g-alkyl, aryl,
C7-Cop-aralkyl, or together a -(CHp)q group,

o means 2 to 4,



0 neans

groups i

2to4, 4 g neans 3 to 6, R20 neans OPG3, NHR29, or N3, Z means an
oxygen atomor 11/0OR12, whereby R12 is hydrogen or a protective group P&
including all stereoisoners as well as m xtures thereof, and free hydroxyl

n R13 and R14 can be etherified or esterified, free carbonyl

gr oups

in Z and R13 can be ketalized, converged into an enol ether or reduced, and
free acid groups in R13 and R14 can be converted into their salts with

bases. As al kyl

1-10 carbon atons can be considered, such as, for exanple, nethyl,

propyl,
Rdb, R5,

substituted By 1-3n9385 dye¥yesn 8o o/
groups (which can be substituted by 1-3 hal ogen atons).
R8, R1I0 RI | R13b Rl14b R Sa
het erocyclic radicals

C6- C12- aryl
radicals R a, R bvRsbyR2b, R3, R4a, R4b, R5,
and R15b substituted and unsubstituted carbocyclic or

i soprgey ! , ] L tert.-butyl, pentyl, isopentyl,
neopent yl , heptylPlagsy?bsaﬁgﬂgé%§#?

Al kyl groups Rla Rib Rka, R2b,

groups RRa Rb Ra, R2b, R3, R4a, R4b, R5, R3, R10 RI1 R13b,

R14b Rl15a, Rkpb ameaBR®3to &t rai ght-chain or branched-chain al kyl groups with

et hyl,

R3, R4a

R8, R10 R | R13b R14b, RlS%&g 5b and R23 can be perfluorinated or

y groups, Cl-C4-al koxy groups, or

As aryl

Wi th one or nore hever GagRASoenDYG Prodeutive gibup pRjZENY! . naphthyl, fury],

t hi enyl

pyridyl,
including all stereoisomers as well as mixtures thereof, and

free hydroxyl groups in R13 and R14 can be etherified or esterified, free carbonyl
groups in Z and R13 can be ketalized, converted into an enol ether or reduced, and free
acid groups in R'? and R' can be converted into their salts with bases.

As alkyl groups R13, Rlb, R2a R2b R3 R4a R4b RS RS R10 R1l RI3D,
R14b, R15a RI5b and R23, straight-chain or branched-chain alkyl groups with 1-10
carbon atoms can be considered, such as, for example, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl, heptyl, hexyl, and decyl.

Alkyl groups Rla Rlb, R2a R2b R3, R4a, R4b, RS, R8,_ R10 R11 R13b R14b
R15a R15b and R23 can be perfluorinated or substituted by 1-5 halogen atoms, hydroxy
groups, C1-Cy4-alkoxy groups, or Cg-C1o-aryl groups (which can be substituted by 1-3
halogen atoms).

As aryl radicals R13, R1b, R2a R2b, R3 R4a R4b R5 R8 R10, r11 RI3D,
R14b, R15a and R15b, substituted and unsubstituted carbocyclic or heterocyclic radicals
with one or more heteroatoms, such as, e.g., phenyl, naphthyl, furyl, thienyl, pyridyl,
pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyl, quiﬁolyl, and thiazolyl, which

can be substituted in one or more places by halogen, OH, O-alkyl, COoH, CO»-alkyl,



pyrazolyl, pyrimdinyl, oxazolyl, pyridazinyl, pyrazinyl, quinolyl, and
thiazolyl, which can be substituted in one or nore places by hal ogen, OH,
0-al kyl, CO2H, Q02-alkyl, 5 -NH2, -NO2, -N3, -CN, d-C20-alkyl,

Cl- C20- acyl, Cl1-C20-acyl oxy groups, are suitable. The aral kyl groups in R a
Rib R2a, R2b, R3, R4a, R4b, R5, R8, RI10 R11 R13b, Rl4b Rl 5a and R15b can
contain in the ring up to 14 C atons, preferably 6 to 10 C atons, and in
the alkyl chain 1 to 8 atons, preferably 1 to 4 atons. As aral kyl radicals,

for exarpite, -NenzN3, -@ReO)-Coplailyl, CyaOhi-al nef-typ-acylapnloypsatey| _
furylmethyl, thienylethyl, and pyridyl propyl can be considered. The rings
can be s R%lk]&gt ed in one or nore places by hal ogen, OH O al kyl, CO2H,
C02- al kyl', - , -N3, -CN, C 1-C20- al kyl, Ci1-C20-acyl, and C 1 -C20-acyl oxy

groups. As al kenyl groups R2a a b, straight-chai r anched- chain
al kyl groups Thﬁiamk}%-gl‘@}lpéaﬁ Bil?m ig'tdboga,@&?f, Bg fg%n&ﬁﬁéﬁ;@%, RR{;,\M;]%Cleh at | east
one CC bond is replaced by a C=C bond, such as, for exanple, propenyl,

but enyl ,R130Ri4E RS2 ap@RI BNYdn conBAPRNESHYS up toNBAD BRERNYeferdbBPs &M |
hept adi enyl , decenyl, or decatrienyl. As alkinyl groups R2a and R2b,

conei deroariene i HAIET AR08 SR AP T o Haloes S Py ARLHBCA TS “Slen
hept adi 1 ) P, bR ey i bRy PR, B ISR B Y. Compounds 1 in
\_N?IC:EE) sqltalraeaﬁlﬁth?/l, %Irl(? p}tlr?deylps'rgpy cg'r? ge (r:r(?nasllrglerce:cll? (%?1& ?ilnlg(g/ (l:a’n b%rsult)sc‘gl‘ct’l.?tte glrong%?n a
more places by halogen, OH, O-alkyl, COoH, CO3-alkyl, -NO», -N3, -CN, C1-Cpq-
alkyl, C1-Cpg-acyl, and C1-Cpp-acyloxy groups.
As alkenyl groups R22 and R2b, straight-chain or branched-chain alkyl groups
with 1-10 carbon atoms can be considered, in which at least one C-C bond is replaced by
a C=C bond, such as, for example, propenyl, butenyl, isobutenyl, pentenyl, isopentenyl,
neopentenyl, heptenyl, heptadienyl, decenyl, or decatrienyl.
As alkinyl groups R22 and R2b, straight-chain or branched-chain alkyl groups
with 1-10 carbon atoms can be considered, in which at least one C-C bond is replaced by
a C=C bond, such as, for example, propinyl, butinyl, pentinyl, isopentinyl, heptinyl,
heptadiinyl, decinyl, and decatriinyl.
Preferred are those compounds I in which
R1a R1b are the same and mean C1-Cg-alkyl, or together mean a -(CH2)y, group
withm =2, 3 or 4,

R2a, R2b are different and mean hydrogen, C1-Cg-alkyl, C2-C1q-alkenyl,

Cp-C1o-alkinyl or C7-Coq-aralkyl,




with m= 2, 3 or 4, Rka, R2b are different and nmean hydrogen, Cl-C6-al kyl,
C2- C10- al kenyl, (C2-C10-al ki nyl or C7-C20-aralkyl, 6 R5 nmeans hydrogen or
Cl- C6- al kyl, R8 neans hydrogen, hal ogen, or Cl-C6-al kyl, Rl5a, Rl 5b are the
sanme or different and nean hydrogen, Cl-C6-al kyl, aryl, C7-C20-aralkyl, or
together a -(CH2)q group, q neans 3 t@ 6. Especially preferred are those
conpounds | in which Rla, Rib are the sanme and nean Cl-C3-al kyl, or together
nmean a -(CH2)mgroup wth m=2,3 or 4, R2a nmeans hydrogen, R2b neans

Cl- C5-al kyl, 12- CondahkRyMbgendr qucg@ﬂ@] kinyl, R5 nmeans hydrogen or
Cl- C3-al kyl, R6, R7 together nean an additional bond, G neans a group X=CR8,
or a bicyclic @ryl radi cal, R8 neans hydrogen, fluorine, chlorine, or
Cl- C3- al kyl, RX neagess bxdrgeen, balogengpoupCarRilkRl1 Rl O means hydrogen, Rl |
means aryl, R13 nmeans CH2OR13a or CO2R13b
R152 R15b are the same or different and mean hydrogen, C1-Cg-alkyl, aryl,
C7-Cpg-aralkyl, or together a -(CH2)q group,

q means 3 to 6.

Especially preferred are those compounds I in which

R1a R1b are the same and mean C1-Cz-alkyl, or together mean a -(CH»),y, group
withm =2, 3 or 4,

R22  means hydrogen,

R2b  means C1-Cs-alkyl, Co-Cg-alkenyl, or C»-Cg-alkinyl,

RS> means hydrogen or C{-C3-alkyl,

RO, R7 together mean an additional bond,

G means a group X=CR8, or a bicyclic aryl radical,

R8 means hydrogen, fluorine, chlérine, or C1-Cz-alkyl,

X means oxygen or a group CRIORIT

R10  means hydrogen,

R1l | means aryl,

R13  means CH20R133, or C02R13b,

R4  means OR14a,

R13a R14a together mean a CR15aR15b group,

R13b  means hydrogen or C1-Cg-alkyl,



R14 means ORl14a Rl13a Rl4a together nean a CR15aR15b group, R13b neans
hydr ogen or Cl-C6-al kyl, 7 Rlb5a R15b are the sane and nean Cl-C3-al kyl, or
together nmean a -(CH2)q group, or Rlb5a Rl15b are different and nean hydrogen

or aryl, q neans 4 or 5, Z neans oxygen. 8 The production of new
epot hil one derivatives is based on the |inkage of three partial fragnents A
B and C. The interfaces |lie as indicated in general formula 1'. R7 R6 R5 13

12 Rob 3 G15 RR4a 7 OP&2 RRO Ra Rb 1l 6 2b R1s RRa R z Rl4
R153 R15b are the same and mean C 1-C3-alkyl, or together mean a -(CHp)q

group, or
R152 R15b are different and mean hydrogen or aryl,
q means 4 or 5,

Z means oxygen.



A nmeans a C 1-C6 fragnent (epothilone nunbering system of general formula
A-1 Rla'\ R 1b- Rza' 8131, Rzb' t4'0 A inwhich Ra" Rb Ra', Rb RL3
and R14' have the nmeanings that are already nentioned for RRra R b RRa R2b,
R13 and R14, including all stereoisonmers as well ‘as mxtures thereof, and
free hydroxyl groups in R13 and R14 n be etherified or esterified, free
carbonyl groups in A and R13 can be ketalized, converted into an enol ether
or reduced, and free acid groups in A can be converted into their salts

Wi th bases. OTheBprodifies of fdw epothitdnd defivatigoEid badedPatihd linkage BEHRRRI | Ng syst em)
of general forrmula R5. 12 V R4a' 7 R3a Rob W

partial fragments A, B and C. The interfaces lie as indicated in general formula I’.

A means a C1-C6 fragment (epothilone numbering system) of general formula
A-1

R1a' R1b' RZa'

2b'
R14' 6 R

13

= 0

A
in which
Rla RIP' R2a' R2b' R13'and R14' have the meanings that are already

mentioned for Rla, Rlb, R2a’ R2b, R13 and R14, including all stereoisomers as well as

mixtures thereof, and
free hydroxyl groups in R13 and R14 can be etherified or esterified, free carbonyl

groups in A and R13 can be ketalized, converted into an enol ether or reduced, and free

acid groups in A can be converted into their salts with bases.



B in which R3a R4a’ R4b' and R5' have the neanings that are already
mentioned for R3a R4 and R5, and V neans an oxygen atom two al koxy groups
OR17, a C2-C10-al kyl ene- a, cu-di oxy group, which can be straight-chain or
branched, or H OR16, W neans an oxygen atom two al koxy groups OR19, a

C2- C10- al kyl ene a, co-di oxy group, whigh can be straight-chain or branched,
or HOR18, R16, R18, independently of one another, mnmean hydrogen or a
protective group PGL, R17, R19, independently of one another, nean

Cl- C20- al ky| .B &Gasdsa08s Crar1 28 dehintepothll G RIMbetia R 9y dinh dTReRdtabEr i Ng syst em)
of general formula G R/ R-0 Rzz~ C 10 in which G has the neaning

al ready gmpihoned in general formula | for G and R7' neans a hydrogen
atom R20" means hal ogen, N3, NHR29, a hydroxy group, a protected hydroxy
group O PG3, a protected am no Igg-oup NR29PG3, a C 1-C 1 0-al kyl sul fonyl oxy

in which

R34 R4a' R4Y' and RS have the meanings that are already mentioned for R32,
R4 and R3, and

\Y% means an oxygen atom, two alkoxy groups OR17, a Cy-Cjp-alkylene-
a,m-dioxy group, which can be straight-chain or branched, or H/OR! 6,

' means an oxygen atom, two alkoxy groups OR19,. a Cy-Cjp-alkylene-
a,m-dioxy group, which cén be straight-chain or branched, or H/OR18,

R16 RIS, independently of one another, mean hydrogen or a protective group
PGl,

R17 R19, independently of one another, mean C1-Cyq-alkyl.

C stands for a C13-C15-fragment (epothilone numbering system) of general
formula
G'-_15 13 R7'
C



group, which optionally can be perfluorinated, a benzoyl oxy group that is
optionally substituted by C1-C4-alkyl, nitro, chlorine or brom ne, an
NR29SQ2CH3 group, an NR29C(=0 CH3 group, or a CH2-C(=0) -CH3 group, R21
means a hydroxy group, hal ogen, a protected hydroxy group OPG3, a

phosphoni um hal i de radi cal PPh3+Hal - {¢Ph = phenyl; Hal = F d, Br, I), a
phosphonate radical P(O(0Q2 (Q= C 1-C 10-al kyl or phenyl) or a phosphine
oxi de radical P(OPh2 (Ph = Phenyl), R29 neans hydrogen or Cl-C6-al kyl. As
al kyl groups iRwidRl b R2a R2b,” R3, Rda R4b, R5, R8, R10 RI | R13b Rl4b, Rlb5a
R15b R17 R19 R23 and R29, straight-chain or branched-chain alkyl groups

with 1-20 cardon : ?(nsrh : f e, nmethyl,
et hyl , propy(F), i g%g%ﬁg Hl"%%thﬁ , |§§{§)§€(§/1 %ﬁ%ﬁ?@f%glﬁélf@%’gwyl , isopentyl,

neopentyl , heﬁ)}.yl, hexyl, ., and decyl. Alkyl groups Rla Rb R2a, R2b, R3,
Rda, Rab, R5 KRB, mepgs Rhydroged@emRr14bh, Rl15a R15b, R17 R19 R23 and R29 can
be perfluorinated or substituted by 1-5 hal ogen 11 atons, hydroxy groups, C

| - C4- al koxy RBUpsneans hlbgdn, N3; WHRIZO or Iowdpsxy(grbiys; A peatectbEhydsosgronpit ed by 1-3
hal ogen atons). As aryl radicals Rla R'b RRa R2b, R3, Rd4a, R4b, R5, R8, RI10
Rl | R13b, R14b, R153 and R15D, ,substitutzgd ?nd unsubsti tuted carbocyclic
or heterocyclic r&4PEargprajscted agHee gioupbiRs Rt et bardeslkdaionyexy e g. |
phenyl , naphthyl, fury], thienyl, pyridyl,

group, which optionally can be perfluorinated, a benzoyloxy group that is

optionally substituted by C-Cy4-alkyl, nitro, chlorine or bromine, an
NR2950,CH3 group, an NR29C(=0)CH3 group, or a CHy-C(=0)-CH3
group,
. R2l  means a hydroxy group, halogen, a protected hydroxy group OPG3, a
phosphonium halide radical PPh3*Hal- (Ph = phenyl; Hal =F, CI, Br, I), a
phosphonate radical P(O)(0Q)> (Q = C1-C10-aikyl or phenyl) or a
phosphine oxide radical P(O)Phy (Ph = Phenyl),
R29  means hydrogen or C1-Cg-alkyl.
As alkyl groups R12, R1b, R2a R2b R3 R4a R4b RS RS R10 RI1 RI3b,
R14b R15a R15b R17, R19, R23 and R29, straight-chain or branched-chain alkyl
groups with 1-20 carbon atoms can be considered, such as, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl, heptyl, hexyl,
and decyl.
Alkyl groups Rla, Rlb, R2a, R2b, R3, R4a, R4b, RS, RS, RIO, R1 1, R13b, R14b,

R15a R15b R17 R19, R23 and R29 can be perfluorinated or substituted by 1-5 halogen



pyrazol yl, pyrimdinyl, oxazolyl, pyridazinyl, pyrazinyl, quinolyl,

t hi azolyl, benzothi azolyl, benzoxazolyl, which can be substituted in one or
nore places by hal ogen, OH, 0-al kyl, CO2H, C02-al kyl, -NH2, -NO2, -N3, -CN,
Cl- C20-al kyl, C-C20-acyl, or C 1 -C20-acyloxy groups, are suitable. As
bicyclic and tricyclic aryl radicals s substituted and unsubstituted
carbocyclic or heterocyclic radicals with one or nore heteroatons, such as,
e.g., naphthyl, anthryl, benzothiazolyl, benzoxazolyl, benzim dazolyl,

qui nol yl atorhs GgtioR lgydups, t(eln@@&amxpgfqups lmenzqf: ;%;myl gropkO(which dandazol yl ,
qui noxal i nyl , tetrahydr0|squ|noI|nyI t et r ahydr oqui nol i nyl

thlenopyr LN r benzopyrazolyl benzotri azol yl,
dlhydr0|nhgvu%db%E %ﬂ%%% Omsubstltuted in one or nore places by hal ogen,

OH, 0-al kyl, OCCR2H, 002 NH2
C1- C20- acyl , &ﬁmﬂmm¢@@b h&iéﬁr&%bﬁﬁ B}%IQ%IRacwg ?# C?gﬁap yl groups in
Rla Rb R2a R2b, R3, R4a, R4b R5, R8, RRO R 1, R13b, Rl4b Rl5a and R15b

can contRl4b pp5d shdlgl 36 alRMRitedRng RS dBitktel cﬁ&oéﬁllgoﬁﬁ&%cydh@ racﬁ&ﬁs ring, and
| to 8 atoms, preferably 1 to 4 atoms, in the alkyl chain. As aral kyl

radi cal Y, y I y pht hyl et hyl ,
furyl rrets‘lyu lil&?er?rhl eny Ft%gﬁl % ag{/]er?dé/l}%hgblﬁ%ﬂhﬂ%?% or%g? Qréycfd%li’he ri ngs can
be substltut r 12 nDr ces b n, . O al kyl , CO2H,

02" al Kyprtofiapyrintin g s Re R tertiyt, QBT it 1 Co0- aeyl oxy
groups. As representatives of protectlve groups PG alky and/ or

ar y| - subRanzethiear]yls beaoxazopyl, whigh gande subgtituted incgne| o5 M9es Pt acehyCRIgAN.addi t i on

can contain. an oxygen atomin the
OH, O-alkyl, COoH, CO»-alkyl, -NHj, -NOp, -N3, -CN, C1-Cop-alkyl, C1-Cop-acyl, or

C1-Cyp-acyloxy groups, are suitable.

As bicyclic and tricyclic aryl radicals G, substituted and unsubstituted carbdcyclic
or heterocyclic radicals with one or more heteroatoms, such as, e.g., naphthyl, anthryl,
benzothiazolyl, benzoxazolyl, benzimidazolyl, quinolyl, isoquinolyl, benzoxazinyl,
benzofuraﬁ, indolyl, indazolyl, quinoxalinyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, thienopyridinyl, pyridopyridinyl, benzopyrazolyl, benzotriazolyl,
dihydroindolyl, which can be substituted in one or more places by halogen, OH, O-alkyl,
COsH, COp-alkyl, -NH», -NO9, -N3, -CN, C1-Cyog-alkyl, C1-Cog-acyl, or C1-Cpg-
acyloxy groups, are suitable.

The aralkyl groups in R1a, R1b, R2a R2b R3 R4a R4b R5 R8 RI10 RII
R13b, R14b R15a and R15b can contain up to 14 C atoms, preferably 6 to 10 C atoms, in
the ring, and 1 to 8 atoms, preferably 1 to 4 atoms, in the alkyl chain. As aralkyl radicals,
for example, benzyl, phenylethyl, naphthylmethyl, naphthylethyl, furylmethyl,

thienylethyl, and pyridylpropyl are considered. The rings can be substituted in one or



ring, aryl, C7-C20-aral kyl, C 1-C20-acyl as well as aroyl can be nentioned.
As al kyl-, silyl- and acyl radicals for the protective groups PG the
radicals that are known to one skilled in the art are considered. Al kyl or
silyl radicals that can easily be cleaved fromthe corresponding al kyl and
silyl ethers, such as, for exanple, j1pethoxynethyl, nethoxyethyl,

et hoxyet hyl, tetrahydropyranyl, tetrahydrofuranyl, trinmethylsilyl,
triethylsilyl, tert.-butyldinethylsilyl, tert.-butyldipenylsilyl,

t ri benzytherelpldces by hdlogeapOtlp Y-AkylyCOrHe@DytalkyhalNdn g 0000 £y FCrand
par a- met hoxybenzyl radicals as well as al kyl sul fonyl and aryl sul fonyl

radi cal s eferre \g+_ac i s, e.g., fornyl, acetyl, propionyl,
isopropi%ﬁ@ﬁ?PgﬁbgF&f?r%ﬁ??ﬁ§¥§%%§g%ﬁ oyl, which can be substituted with

am no groups and/or hydroxy groups, are suitable. As am no protective
groups, the ruficeigsantatiygs obpratertivagiouns Fshalkykiandog aryhrsebstitusgd silyhr e sui t abl e.
For exanple, the alloc, boc, Z, benzyl, f-nbc, troc, stabase or benzostabase
group cab)Bepathyl,i@reg-cydosikylgwbichsn Ridittemncao@nitainranixyger?@oman ben at ons,
whereby fornyl, acetyl, propionyl, isopropionyl and pivalyl groups are

or of or o P EDAR o B S SO 8 R B O et 4 Oy or oup t hat i s

possible for V, Wand X is referably an ethyl eneketal or neopentyl ket al
group. 13 Pr/%)mlksxl'raéﬂylofanmﬁ raéncabrfavgﬂr‘e REodechive groappHBEt thy Ira¢?a&gt§étnt s
(synthesis conponents) of general fornmula A can be

are known to one skilled in the art are considered. Alkyl or silyl radicals that can easily

be cleaved from the corresponding alkyl and silyl ethers, such as, for example,
methoxymethyl, methoxyethyl, ethoxyethyl, tetrahydropyranyl, tetrahydrofuranyl,
trimethylsilyl, triethylsilyl, tert.-butyldimethylsilyl, tert.-butyldiphenylsilyl, tribenzylsilyl,
triisopropylsilyl, benzyl, para-nitrobenzyl, and para-methoxybenzyl radicals as well as
alkylsulfonyl and arylsulfonyl radicals are preferred. As acyl radicals, e.g., formyl,
acetyl, propionyl, isopropionyl, pivalyl, butyryl or benzoyl, which can be substituted with
amino groups and/or hydroxy groups, are suitable.

As amino protective groups, the radicals that are known to one skilled in the art
are suitable. For example, the alloc, boc, Z, benzyl, f-moc, troc, stabase or benzostabase
group can be mentioned.

Acyl groups PG can contain 1 to 20 carbon atoms, whereby formyl, acetyl,
propionyl, isopropionyl and pivalyl groups are preferred.

Index m in the alkylene group that is formed from R12 and R1b preferably stands
for1,2,3 or4.

The C»-Cqp-alkylene-o,w-dioxy group that is possible for V, W and X is

preferably an ethyleneketal or neopentylketal group.



produced, for exanple, as described in WO 99/07692 or DE 101 64 592.9.
Production of Partial Fragnents B: The partial fragnents (synthesis
conmponents) of general forrmula B can be produced, for exanple, as described
in WD 99/07692. Production of Partial Fragnments C. The partial fragnents
(synthesis conponents) of general forpgula C can be produced, for exanple,
as described in DE 197 51 200.3, DE 199 07 480.1, WO 99/07692 and WD

00/ 01333. Partial Fragments of General Formula AB V RS R4a R3' R4h OPGl4
Rla Rlb Mbdictiddlf PafalBragieied: AB in which Rla' R b' R2a' R2b' R3' R4a'

R4db' R5, R13' Rl14' V and Z have the already nentioned neanings, and PGl4

represents a g6 Traghfits @Synthebis @mgéﬂem%) Qfdgadﬁrapfannﬂra% c@bbeai ned fromthe
previ ously nmentioned fragnents A and according to the process that is

shown i N, IR dxantfle, 25dBREBEA h WO 99/07692 or DE 101 64 592.9.

Production of Partial Fragments B:
The partial fragments (synthesis components) of general formula B can be

produced, for example, as described in WO 99/07692.

Production of Partial Fragments C:
The partial fragments (synthesis components) of general formula C can be
produced, for example, as described in DE 197 51 200.3, DE 199 07 480.1, WO

99/07692 and WO 00/01333.

Partial Fragments of General Formula AB

in which Rla', Rlb', R2a', sz', R3', R4a', R4b', R5, R13', R14', V and Z have the already
mentioned meanings, and PG14 represents a hydrogen atom or a protective group PG, are
obtained from the previously mentioned fragments A and B according to the process that

is shown in Diagram 1.



V RRa Rb Ra 12 RR4a R3. V4 as 4b' 14 R13 Rl4 p R2b' + RRab' 7
Rs' Rla' Rlb' OPG Rla’ Rzb WR4' Z RRa A B AB Step as (A + B => AB):
Compound B, in which Whas the neani ng of an oxygen atom and an optionally
present additional carbonyl group in V and/or an optionally present
addi tional hydroxy group in V (H OR1§) are protected, is alkylated with the
enol ate of a carbonyl conpound of general fornula A optionally in the
presence of netal halides. The enolate is produced by the action of strong
bases, such as, e.g., lithiumdiispegam1ande, or |ithium
hexanet hyl di si | azane, at |ow tenperatures. Partial Fragnents of GCeneral
Formula ABC (AB + C) R6 RS ~ Rd4a, s' G Rab' OPGl4 1lay Rlb, 7?RR

i

R

R“al R1 b' RzaI 12
' V 4a'
R" b F R '
A B AB
Step aa (A + B = AB):

Compound B, in which W has the meaning of an oxygen atom, and an optionally

present additional carbonyl group in V and/or an optionally present additional hydroxy

group in V (H/OR16) are protected, is alkylated with the enolate of a carbonyl compound
of general formula A, optionally in the presence of metal halides. The enolate is
produced by the action of strong bases, such as, e.g., lithium diisopropyl amide, or

lithium hexamethyldisilazane, at low temperatures.

Partial Fragments of General Formula ABC (AB + C)




R2b" R 14" Z RRa" ABC 15 in which RRa" R b Rka'" R2b', R3' R4a' R4b' RS’
R6, R7, R13 R14, G and Z have the already nentioned neani ngs, and PGl4
represents a hydrogen atomor a protective group PG are obtained fromthe
previ ously described fragnents AB and C according to the process that is
shown in Diagram 2. Diagram2 V Rr RIRR 4a' R3. 7, R4a’ R3' R Rot OPGl4 +
G\ "Rac G Ron' OPG/4 R a Rn TR0 \R21 Rzo' Ria" R mR13 R2b R13, R2n'
Rl4 Z Rea R4' Z Rea’ AB C ABC Step ac (AB + C ABC): Compound C, in which
R21 has fhenieeRM’ R R3°pRAPRINRA Y iRPe, RQ®I7CRI3, PPN 8irid 1z haver ef erably a
PPh3+l - radical or a phosphonate radical or a phosphi ne oxide radical, and

opt i onal sent add tional c p re op I onal | otected, is
depr ot ontggéﬁ %ﬁ' n?;\enélﬁﬁ arBFaémbgﬁsaél chre Sengs a}y%r?gef}& Oﬁ Py ?Pf%ffﬁ{w‘i i thium

I
dii sopr Ogr)c/m}gjl }r’nGdare obtained from the previously described fragments AB and C according to

the process that is shown in Diagram 2.

Diagram 2

Step ac (AB + C = ABC):

Compound C, in which R21 has the meaning of a phosphonium halide radical
PPh3THal-, preferably a PPh3*1- radical or a phosphonate radical or a phosphine oxide

radical, and optionally present additional carbonyl groups are optionally protected, is
deprotonated by a suitable base, such as, e.g., n-butyllithium, lithium diisopropylamide,
potassium-tert.butanolate, sodium- or lithium-hexamethyldisilazide and reacted with a
compound AB, in which V has the meaning of an oxygen atom.

The thus obtained fragment ABC, which contains ring carbon atoms C1 to C15 of
the later 16-membered macrocyclic compound, is converted into the desired target

compounds, as they are mentioned in the Patent Applications of the same name, for



potassiumtert. butanol ate, sodium or |ithium hexanethyldisilazide and
reacted wwth a conpound AB, in which V has the neaning of an oxygen atom
The thus obtained fragment ABC, which contains ring carbon atons C to Cl15
of the later 16-nmenbered macrocyclic conpound, is converted into the
desired target conpounds, as they arg nentioned in the Patent Applications
of the sane nane, for 16 exanple according to the processes that are
described in WD 99/07692, WD 99/049154 or WD 00/01333. The invention

t her ef or examlpdo©adcetdiigte thop@cegsacba ard dascritfed i MO0 Q8407 692, BVOVBA49EOt hi | one
derivatives of general formula Il R7 R6 R5 13 12 Rob 3 G 15 RR4a 7 OP&X2 A
Rla Rlb bi wpodinis. Rza Z R14 in which A-K neans a group -0-C(=0, -OCH2-,
-CH2C(=0 -, -NR 29-C(=0O -, -NR29- S2-, and substituents Rya, R b, Rza, Rzb,
Ra, Rda, Rd, Re 1n%1tloﬁ' therabre%greﬁ'?éi t;aBﬁ%@sstfﬁfathe BRARLAGSofithat are indicated

i n general forrru ,

epothilone derivatives of general formula II

in which A—K means a group —O-C(=0), -OCH,-, -CH,C(=0)-, -NR¥-C(=0)-, -NR*-
SO,-, and substituents R'%, R'*, R R®, R’, R*, R*, R’, R%, R", G, OPG” and Z have the
meanings that are indicated in general formula I,

in which compounds of general formula 1, obtained according to the process according to
the invention, are cyclized to compounds of general formula II.

By the process that is described here (A+B = AB + C = ABC), it has recently
become possible to introduce fragment C that is more synthetically expensive to produce.
As aresult, the amounts of required fragment C are reduced in comparison to the linkage

‘sequence C+B = BC + A = ABC, which is advantageous both economically and

ecologically for the production of fragment ABC.



i n which conpounds of general formula I, obtained according to the process
according to the invention, are cyclized to conpounds of general formula
I1. By the process that is described here (A+tB' AB + C ABC), it has
recently becone possible to introduce fragnent C that is nore synthetically
expensive to produce. As a result, tfye amounts of required fragnment C are
reduced in conparison to the |inkage sequence C+tB BC + A ABC, which is
advant ageous both economically and ecologically for the production of
fragment EABGplel7 Exanple 1 (3 S, 6R 7S, 8S, 127,

1 5S)-4,4,8,12-Tetranet hyl - 5- oxo-6-al |yl -3, 7, 15-tris-(tert.

but 3(;! dlEer(ﬂSMR $1|s B88/10X )5 S)-4.3;8 2- Tfatdmét}@@iﬂd){fotﬂ allyﬂl}’ﬁiytr)s(}%?ﬂi adec- 12-enoi c
aci anpl e

4S, 4' R, _ 10-(tert.
butyl i PR o Ty g A e e (&) ana

(4S,4' R 5 S,6"S,10' RS) -4-(2, 6-D net hyl - 3-oxo0-4-allyl -5-hydroxy-] O-(tert.-
butyldiphenylsiIyIoxy)-undecan-Z-yI)-2,2-dinethyl-l,3-dioxane (B) The

sol uti on_of % m of diisopropylam ne in 350 m of anhydrous
tetrahde%PHPﬁ&als m xed at -30C under an atnosphere of dry argon with 39.5
m of a 2.5 nol solution of n-buthyllithiumin n-hexane, stirred for 30

m nut es é‘ﬁd“@écﬁ @51933) 47(6é'DW9cﬂl*NlT§@@ﬁ%twdr?’ﬁ’el%ﬁ%tl on of 22.6 g (94

mmol ) of (4S)-4-(2-methyl-3-o0xo- hept-6-en-2-yl)-2,2-dinethyl -1, 3-di oxane,

whi ch wabutydd Dﬂdﬂ)dﬂ&f)dgldwh;z Yo 2t2ndimefhy b8 OX@S%)@BU in WO 99/ 07692, WO

99049154, and WO 00/01333, in 350 m of
(4S,4'R,5'S,6'S,10'RS)-4-(2,6-Dimethyl-3-ox0-4-allyl-5-hydroxy-10-(tert.-

butyldiphenylsilyloxy)-undecan-2-yl)-2,2-dimethyl-1,3-dioxane (B)

The solution of 13.8 ml of diisopropylamine in 350 ml of anhydrous
tetrahydrofuran is mixed at -30°C under an atmosphere of dry argon with 39.5 ml of a 2.5
molar solution of n-buthyllithium in n-hexane, stirred for 30 minutes and cooled to
-70°C. Within 20 minutes, the solution 0f22.6 g (94 mmol) of (4S)-4-(2-methyl-3-oxo-
hept-6-en-2-yl)-2,2-dimethyl-1,3-dioxane, which was produced analogously to the
process described in WO 99/07692, WO 99049154, and WO 00/01333, in 350 ml of
tetrahydrofuran, is added in drops, and it is allowed to heat within 2 hours to -30°C.
Then, it is cooled again to -70°C, mixed with the solution of 12.8 g of anhydrous zinc
chloride in 130 ml of tetrahydrofuran, and after 15 minutes, the solution of 16.8 g (43.9
mmol) of m(2S,6RS)-2-methyl-6-(tert.-butyl-diphenylsilyloxy)-heptanal, which was
produced analogously to the process described in WO 99/07692, WO 99049154, and WO
00/01333, in 400 ml of tetrahydrofuran is added in drops. It is stirred for another 2.5
hours at -70°C, poured into a saturated ammonium chloride solution and extracted several

times with ethyl acetate. The combined organic extracts are washed with water and



tetrahydrofuran, is added in drops, and it is allowed to heat wwthin 2 hours
to -30C. Then, it is cooled again to -70C, mxed with the solution of 12.8
g of anhydrous zinc <chloride in 130 m of tetrahydrofuran, and after 15

m nutes, the solution of 16.8 g (43 9 mmol) of

m 2S, 6RS) - 2- et hyl -6- (tert.-butyl - ggenylsilyloxy)-heptanal, whi ch was
produced anal ogously to the process scribed in WD 99/07692, WO 99049154,
and WO 00/01333, in 400 m of tetrahydrofuran is added in drops. It is

stirred &eha8NQIdRGH cRlorde SWch, Bfied legduﬁ’k?k{flﬁ@: b éﬁe@eﬁcﬁfe%@aﬁrﬁ‘e‘a ammoni um
chloride solution and extracted several times wth ethyl acetate. The

combi ned, o G n ) KAL) e WASAER D BPLRE ARGl of BheL@LEg sodi um
R AP Ll Bt

chl oride so on so ums ue 0 ned after

Silica ot S‘e?a%#hee g‘iva m‘?%tuée?;ﬁetic%iﬁﬂﬁ?&mﬁaf’ s etﬁ##gte@ PEEENL ana

et hyl acetate. of title conpound A 2.28 g (3.7
mol ,  8ume; 72%) Péﬂ%?ﬁmmvadé 3328\/3303}7 lagwl 8%)mf gitlggompound B as well as

(4S) - 4- (2-net hyl - 3- oxo- kept - 6-en-2-yl ) -2, 2-di net hyl -1, 3-di oxane are isol ated
in each Ba%gofietSar4e@Hoethysisoxi-hept-bHenNivR)2CRdD8thyd{l,3adiogane ape Bolated14)
0.96-1.06 (16H), 1.10-1.74 (4H, 1.23 (3H), 1.30 (3H), 1.37 (3H), 1.57
(3H), 2.id%kadhlddse as?a daidorlebkipil. 2. 88 (1H), 3.32 (111), 3.44 (1H), 3.86 (2H),
3.97 (1H), 4.12 (21-1), 4.97 (1H), 5.03 (1H), 5.70 (1H), 7.31-7.44 (6H),

7.64-7.70 (4 66 (1
2.30 (1 H)( %M(@thﬁéeg Eﬁé (334)2@9??%6 (?ﬁﬁf’sﬁ@‘(é@?iﬂ (3H)H)
4.97 (1H), 5.03 (1H), 5.70 (1H), 7.32- 7.46 (6H), 7.64-7.71 (4H ppm
(3H), 1.30 (3H) 137 (3H), 157 (3H) 221 (1H), 2.43 (1H), 2.88 (1H), 3 32 (1H), 3.44
(1H), 3.86 (2H), 3.97 (1H), 4.12 (2H), 4.97 (1H), 5.03 (1H), 5.70 (1H), 7.31-7.44 (6H),

7.64-7.70 (4H) ppm.
IH-NMR (CDCl3) of B: 6 = 0.89-1.55 (36H), 1.66 (1H), 2.30 (1H), 2.40 (1H),

2.66 (1H), 3.28 (1H), 3.51 (1H), 3.78-417 (3H), 4.97 (1H), 5.03 (1H), 5.70 (1H), 7.32-

7.46 (6H), 7.64-7.71 (4H) ppm.

Example 1b
(4S,4’R,5’S,6‘S,10'RS)-4-(2,6-Dimethyl-3-oxo-4-allyl-5-(2H-fcetrahydropyran-2-yloxy)-
10-(tert.-butyldiphenylsilyloxy)-undecan-2-yl)-2,2-dimethyl-1,3-dioxane

The solution of 19.7 g (31.7 mmol) of compound A, produced according to
Example 1a, in 500 ml of anhydrous dichloromethane is mixed with 40 ml of 3,4-
dihydro-(2H)-pyran and 1.6 g of p-toluenesulfonic acid-pyridinium salt, and it is stirred
for 2 days at 23°C. It is poured into a saturated sodium bicarbonate solution, extracted
with dichloromethane, and the combined organic extracts are dried on sodium sulfate.

After filtration and removal of the solvent, the residue is purified by chromatography on



Exanple Ib

(4S,4' R 5 S,6"S, 10 RS)-4-(2,6-D net hyl -3-oxo0-4-allyl-5-(2Htetrahydropyran-2
-yl oxy)- 10-(tert.-butyl di phenyl si

| yl oxy) -undecan- 2-yl ) -2, 2-di net hyl - 1, 3- di oxane The solution of 19.7 g (31.7
mol ) of conpound A, produced accordifgg to Exanple la, in 500 ml of
anhydrous di chl oronethane is mxed with 40 m of 3,4- dihydro-(2H)-pyran and
1.6 g of p-toluenesulfonic acid-pyridiniumsalt, and it is stirred for 2
days at ZB€silicd gélsvifoaimenild suleenambatindriiadt eohstdofhddasanhbarilacaaeut i on,
extracted wth dichloronethane, and the conbi ned organic extracts are dried

on SOd!UQQ%H%3@HQnmoP®8@Bofﬂk&ﬂ@kbﬁﬁmﬁﬂqSﬁ@ﬁRMQ&aQBk&@ﬁuﬁp|Vent the residue
is purified by chronatogfaphy on 19 fine silica gel with a nmobile sol vent

585 of the i FravELical 3 st R et 2y 25 bbea s B s fecni | Ba )+
= 0.87-1.91 (42H), 2.14-2.41 (1H), 2.57 (I H), 3.14-4.28 (814), 4.40-4.53

(Eil—l) 3 4. %m)54@5-4(.m4n), £96:3:05.(39), 6198)5. 8T (131); T3 15.4686)1), 7646A70(4H) (4H) ppm
anple 1 ¢

(4S,4'R 3p@. 6' S, 10" RS) - 4- (2, 6- D et hyl - 3- oxo-4-al | yl - 5- (2Ht et rahydr opyr an- 2
-yl oxy) - Fo-hydroxy-undecan-z-yl)-2,2-dinethyl-1,3-dioxane The sol ution of
22.0 g (31.1 mmol ) of the conmpound, produced according to Exanple Ib, in
400 M of tetrahydrofuran is mxed with 62.3 ml of a | nolar solution of
tetrabut*%gnnpq%un1fluoride in tetrahydrofuran, and it is stirred for 12
hour s at is poured into a saturated sodi um chloride solution

diluted with wa and extracted
(45, 4'R 5' S 6’S,10’RS)-4 -2, 6-D1methy1 3-o0x0-4-allyl-5-(2H-tetrahydropyran-2-yloxy)-

10-hydroxy-undecan-2-yl)-2,2-dimethyl-1,3-dioxane

The solution of 22.0 g (31.1 mmol) of the compound, produced according to
Example 1b, in 400 ml of tetrahydrofuran is mixed with 62.3 ml of a I molar solution of
tetrabutylammonium fluoride in tetrahydrofuran, and it is stirred for 12 hours at 80°C. It
is poured into a saturated sodium chloride solution, diluted with water and extracted
several times with ethyl acetate. The combined organic phases are dried on sodium
sulfate, and the residue that is obtained after filtration and removal of the solvent is
purified by chromatography on fine silica gel with a mobile solvent mixture that consists
of n-hexane and ethyl acetate. 13.6 g (29.0 mmol, 93%) of the title compound is isolated

as a colorless oil.
IH-NMR (CDCI3): 6=10.91-1.81 (34H), 2.14-2.42 (1H), 2.58 (1H), 3.15-3.46

(2H), 3.63-4.29 (6H), 4.38-4.57 (1H), 4.89-5.06 (2H), 5.57-5.88 (1H) ppm.



several tinmes with ethyl acetate. The conbi ned organi c phases are dried on
sodium sulfate, and the residue that is obtained after filtration and
renoval of the solvent is purified by chromatography on fine silica gel
with a nobile solvent m xture that consists of n-hexane and ethyl acetate.
13.6 g (29.0 mmol, 93% of the titlezgonpound is isolated as a colorless
oil. 1HNWR (CDC13): S = 0.91-1.81 (3414), 2.14-2.42 (1H), 2.58 (114),
3.15-3.46 (214), 3.63-4.29 (614), 4.38-4.57 (114), 4.89-5.06 (2H,

5.57-5. 8xafpleddd ppm 20 Exanple | d

(4S,4' R 5'S,6'S)-4-(2, 6-D net hyl -3, 10-di oxo-4-al |yl -5-(2Htetrahydropyran- 2-
yl oxy) - (4RARGHB,63)W-(2;62D inethyted, HOrdioto-3-ally D3-H2id-teihbydroputah @ryloty)13. 6 g (29.0
mol ) of the conpound, produced according to Exanple 1 c, in 480 m of

anhydr o%d&aﬁm_ﬂggmih@ﬂ@p@_mmg with about | g of nolecular sieve (4A),
6.06 g of N-nethyl norphol'i ne-N-oxide, and 400 ng of tetrapropylamoni um

per r ut henat &, 113gulibn bP 128 E(5EE nfudl) Igé;@@ﬁyﬁogﬂg, $ucell hedoFdinSRYICENt T at ed by

evaporation, an resid I'sS puri mat ography on fine silica
- gel with,a nobjle | v i xture that consists of .n-hexane and et hyl

acet at ehaxffl?)ge igc’ m(%.r@fsw&(rg%wic%?mpﬁ At {Slnélxgcgvn\‘btgﬁﬁﬁéﬁsg (i)f:ol ated as a
colorless oil. 1HN 13):. S =0.91-1. (29H), 2.13 H, 2.05-2.63
(414), 3nqlgculargieve 6%@ %5[6)0 g@fé\}n{ewl@yrpﬁz!mﬁﬁx@f%nﬁp mg éfg 5.05 (2H),
5.57-5.88 (1H) ppm Exanple le (4S,4' R5'S,6'S, 10" E/ Z, )
13' S) - 4-tetpapsopplarmmppmismngruthenste-and 4 ip yirral fop I heurs athafiCody isan- 2-

concentrated by evaporation, and the residue is purified by chromatography on fine silica

gel with a mobile solvent mixture that consists of n-hexane and ethyl acetate. 11.6 g

(24.9 mmol, 86%) of the title compound is isolated as a colorless oil.
TH-NMR (CDCl3): 6 =0.91-1.83 (29H), 2.13 (3H), 2.05-2.63 (4H), 3.15-4.02

(SH), 4.22 (1H), 4.40+4.51 (1H), 4.90-5.05 (2H), 5.57-5.88 (1H) ppm.

Example le
(4S,4'R,5'S,6'S,10'E/Z,13'S)-4-(2,6,10-Trimethyl-3-oxo0-4-allyl-5-(2H-tetrahydropyran-2-
yloxy)-13-(2-methylbenzothiazol-5-yi)-13-(tert.-butyldimethylsilyloxy)-tridec-10-en-2-
yl)-2,2-dimethyl-1,3-dioxane

The solution of 6.72 g of [(3S)-3-(2-methylbenzothiazol-5-yl)-3-(tert.-
butyldimethylsilyloxy)-propyl]-triphenylphosphonium iodide, which was produced
analogously to the process described in WO 99/07692, WO 99049154, and WO
00/01333, in 45 ml of anhydrous tetrahydrofuran is mixed at 0°C with 9.5 ml of a 1 molar
solution of sodium hexamethyldisilazane in tetrahydrofuran and then with the solution of

3.0 g (6.43 mmol) of the compound, produced according to Example 1d, in 45 ml of



yl oxy) - 13- (2- et hyl benzot hi azol -5-yl)-13-(tert.-butyl di nmethylsilyloxy)-tride
c-10-en-2- yl)-2,2-dinethyl-1, 3-di oxane The solution of 6.72 g of

[ (3S)-3-(2-nethyl benzot hi azol -5-yl)-3-(tert. - '

but yl di met hyl si | yl oxy)-propyl]-triphenyl phosphoni um i odi de, which was
produced anal ogously to the process Mescribed in WO 99/07692, WO 99049154,
and WO 00/01333, in 45 m of anhydrous tetrahydrofuran is mxed at OC with
9.5 mM of a 1 nolar solution of sodi um hexanethyl di silazane in

t et r ahy diefehydinfusand 1t isaHowed tp reds ferdl havrost 287C, updgnto@. sagirgiesbl ) of the
conpound, produced according to Exanple Id, in 45 m of 21 tetrahydrofuran.
It is al bmwediunochleddt so1lu1'ron51nhemactealtse%ﬂ,tiqmuvidﬁethyitaoetatesa’har ated ammoni um
chl oride solution and extracted several tinmes with ethyl acetate. The

conbi ned compiasd 6rgaiit leRGicss At vauiRaligith Watthandat@fatédnmahiumadhidid@nmoni um
chloride solution, dried on sodiumsulfate, and the residue that is

obt ai ned ;@& dfibd bh 8ddigR sﬁ‘l@ﬂe ah@ 'fﬂ?:vr@&d&f thﬁth?olﬁ@l‘n&? ther'fﬁtrﬂﬂ)rn' dnbied by
chromat ography on fine silica gel with a nobil sol vent m xture that

t th
const s . MRS, B 9SE A ok R BT e
3 0. 0 2. 65 7
51 Z?) 4. 58° (él%)t‘q‘x%r%‘gat(f%llﬁ%s89%3’3%3“6&“? ‘gymcéta 432153%%‘@‘%%%’) O? ( H) 7.32
1 7.72 (1H) nple if
Esg) 6R, 7@68(31%2&@21111@3)180!@@;? %, alezlorkeﬁsr%zhe't hyl - 5- oxo-6-al | yl -1 5-(tert. -
but yl di nmet hyl si |l yl oxy) -15- (2- et hyl benzot hi azol - 5-yl ) - pent adec- | 2-ene-1, 3, 7-
trio] HFNMR(CDC@)8=u0126H)0036H)088@H)08}26567HL283

(3H), 3.14-4.29 (TH), 4.40-4.56 (1H), 4.73 (1H), 4.88-5.04 (2H), 5.15 (1H), 5.58-5.89

(1H), 7.32 (1H), 7.72 (1H), 7.86 (1H) ppm.

Example 1f
(3S,6R,7S,8S,12E/Z,158)-4,4,8,1 2-Tetramethyl-5-ox0-6-allyl-15-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-12-ene-1,3,7-triol

The solution of 10.3 g (13.4 mmol) of the compound, produced according to
Example le, in 270 ml of ethanol is mixed with 5.33 g of p-toluenesulfonic acid-
monohydrate, and it is stirred for 5 hours at 23°C. It is concentrated by evaporation, the
residue is taken up in dichloromethane, washed with saturated sodium bicarbonate
solution, and dried on sodium sulfate. The crude product that is obtained after filtration

and removal of the solvent is further reacted without purification:




The solution of 10.3 g (13.4 mol ) of the conpound, produced according to
Exanple le, in 270 M of ethanol is mxed with 5.33 g of p-toluenesulfonic
aci d- nmonohydrate, and it is stirred for 5 hours at 23C. It is concentrated
by evaporation, the residue is taken up in dichloronethane, washed with

sat urated sodi um bi carbonate solutiopn, and dried on sodiumsulfate. The
crude product that is obtained after filtration and renoval of the sol vent
is further reacted without purification. 22 Exanple |Ig
(38,6R,7§x§§bgquz,158)-4,4,8,12-Tetranethy|-6-a|IyI-1,3,7,15-tetrakis-(tert

but y1 o Mok 56 kih9i) r4s5-d P FEOHL RERASk Mzl 1 Ssrlaaqeladec. 12-en. 5 one

The sol utién” he ¢r praduc accaol anple if (‘maxi num

i of | 2ou T RB LT ag s TPl e Bl s 3 oc win 208

acid-(tert. -butyldlneth | silylester), and -it is stirred for 4 hours at 0C
to 23C. It isThasohgpngtihe Cdug e preflugt, I’r‘i?‘hﬁc%?ﬂc@ﬂ"@g tadixgmple Hémagimun sat ur at ed
sodi um bi carbonate solution, and it is dried on sodiumsulfate. After
filtrati dhdamdol),emd4@inl of artiydrogoHighlorgmethaneriemixadat 0% pithi20i8eul dfy

chromat ography on fine silica gel with a nobile solvent mxture that

consi st s2@tutidingXaremboftrifibypmethantsalfenic ZtéithertgblﬂtizRinileﬂWI@ilyleQér%and)f t he
title conpound is isolated as a colorless oil. 1H NWR (CDC13): =

- 0. 13- 0. Q8 &afdfor PndBs ﬁte(ﬁ@)to 2@°@9h1s\62shé&%m1aﬂm&&rlﬁ ohlor?e a%ﬁrZ 52 (4H),
2.83 (3H), 3.13 (1H), 3.49-3.71 (2H) . 3.75 (1H), 3.85 (1) A (1H), 4.92

(1H), 4. ﬁ‘ﬁ Wﬂ)satulr’atérpso(dm blc§rb3§até g’chil).lt’mn al:l;dzlt (s]dij)ed ofr sZéiquate A%r (1H) ppm

Exanpl e

filtration and removal of the solvent, the residue is purified by chromatography on fine
silica gel with a mobile solvent mixture that consists of n-hexane and ethyl acetate. 12.0

g (12.1 mmol, 91%) of the title compound is isolated as a colorless oil.
1H-NMR (CDCI3): 6 = -0.13-0.08 (24H), 0.88 (36H), 0.89-1.67 (19H), 1.91 (2H),

2.19-2.52 (4H), 2.83 (3H), 3.13 (1H), 3.49-3.71 (2H), 3.75 (1H), 3.85 (1H), 4.74 (1H),

4.92 (1H), 4.98 (1H), 5.15 (1H), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H) ppm.

Example 1h
(3S,6R,7S,8S,12E/7,155)-4,4,8,12-Tetramethyl-6-allyl-1-hydroxy-3,7,15-tris-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-12-en-5-one

The solution of 12.0 g (12.1 mmol) of the compound, produced according to
Example 1g, in a mixture that consists of 205 ml of dichloromethane and 100 ml of
methanol is mixed at 0°C with 2.68 g of rac.-camphor-10-sulfonic acid, and it is stirred
for 3 hours at 0°C. It is poured into a saturated sodium bicarbonate solution, extracted

with dichloromethane, and the combined organic extracts are dried on sodium sulfate.



(3S,6R, 7S,8S, 12E/ 7,15

S)-4,4,8,12-Tetranet hyl -6-al l yl -1 -hydroxy-3,7, 15-tris-(tert. -

but yl di net hyl si |l yl oxy)- 15-(2-net hyl benzot hi azol -5-yl) - pent adec- 12- en-5-one
The solution of 12.0 g (12.1 mmol) of the conpound, produced according to
Exanple | g, in a mxture that consigs of 205 m of dichloronethane and 100
m of nmethanol is mxed at OCwth 2.68 g of rac.-canphor-10-sul fonic acid,
and it is stirred for 3 hours at OC. It is poured into a saturated sodi um
bi car bonAfter flahtidn and, re@sval af thedolvent, thedésidhileds pumifiddaryechramatograghyoanbi ned
organic extracts are dried on sodiumsulfate. 23 After filtration and
removal  fe dilieh &P RmobiRSoVes Hikuré thabPébnkisis@ nthexalerMaRigyaRIY, on  fine
silica gel with a nobile solvent m xture that consists of n-hexane and et hyl
acet ate. nlndd: e 9 £ IS 1solated as a

col orl esg'OZF?.?O'?H NNR§6( %) t?@eéeoﬂoélwﬁ '%del!ﬁti)l?‘?a%%mi%&%i’“( 15H), 0.80-0.95
(30H), 0.99-1,68 @)13% 1.48+1.65 (3;? , 1.86-2.00 é3|—|) 2.20-2.52 (4H),
2.83 (3H), 3. 1rNMR)CDEIP56 23 GH), 910 H) (15H).9:84-9.Ly CUD7A99-1198, 4. 91-5. 03
(2H), 5.16 (IH), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H ppm Exanple |

i (3 S, 6Q373,1.4843,6528H7, 1186-2.00 (3H), 2.20-2.52 (4H), 2.83 (3H), 3.12 (1H), 3.65 (2H),

S)-4,4,8, 12-Tetranet hyl -5-oxo-6-allyl-3,7,15-tris-(tert. -

but yl di nrhylis), bk YB oK), 4173-(( A, ety 0D @10 .6 aidd), 5.35 Y1N), pSat(@dyg-782- enal  The
solution of 1.81 m of oxalyl chloride in 95 m of anhydrous dichl oronet hane
i's mxed?m),igg)ﬁmil;ph]_the solution of 2.94 m of dinmethyl sulfoxide in 10 m
of dichloronethane and after 10 mnutes with the solution of 9.07 g (10.4
mol ) of the conpound, produced according to Exanple Ih, in 95 m of

di chl oronethane. It is stirred

Example 1i
(3S,6R,7S,8S,12E/Z,15S)-4,4,8,12-Tetramethyl-5-0xo0-6-allyl-3,7,15-tris-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-12-enal

The solution of 1.81 ml of oxalyl chloride in 95 ml of anhydrous dichloromethane
is mixed at -70°C with the solution of 2.94 ml of dimethyl sulfoxide in 10 ml of
dichloromethane and after 10 minutes with the solution of 9.07 g (10.4 mmol) of the
compound, produced according to Example 1h, in 95 ml of dichloromethane. It is stirred
for 30 minutes at -70°C, mixed with 9.2 ml of triethylamine and stirred for another 30
minutes at -20°C. It is poured into a saturated sodium bicarbonate solution, extracted
with dichloromethane, and the combined organic extracts are dried on sodium sulfate.
After filtration and removal of the solvent, the residue is purified by chromatography on
fine silica gel with a mobile solvent mixture that consists of n-hexane and ethyl acetate.

8.83 g (10.1 mmol, 97%) of the title compound is isolated as a pale yellow oil.



for 30 mnutes at -70C, mxed with 9.2 nl of triethylamne and stirred for
another 30 mnutes at -20C. It is poured into a saturated sodi um

bi carbonate solution, extracted wth dichloronethane, and the conbi ned
organic extracts are dried on sodiumsulfate. After filtration and renoval
of the solvent, the residue is purified by chromatography on fine silica
gel with a nobile solvent m xture that consists of n-hexane and et hyl
acetate. 8.83 ? (10.1 mmol, 97% of the title conpound is isolated as a

pal e yel |6l Ik 24  Exanple 1k (3S,6R 7S, 8S, 127, 15

S)-4,4,8, 12-Tetranet hyl -5-oxo0-6-allyl-3,7, 15-tris-(tert. -

but yl di meBRYRs19,88,t3%4;) 5S)54,4,2 1 ddtchyinbibplz Hoko-@zblyl-37ylISytripéettadec- | 2- enoi ¢ aci d
(A) and (3S,6R 7S, 8S, 12E, 15

S) - 4, 4, 8, tulyldiedetnBLyIokly)-3 5 GX PrebiryibdnydthBzol- SLHH pehtEddct BY-énoic acid (A) and

but yl di net hyl si |l yl oxy) -15- (2- net hyl benzot hi azol -5-yl ) -pent adec-12-enoic acid
(B) The s i _ Pet AR 1-8fox b BE ) ne . (Rreduced accordi ng
to Exarrpqgg’leslkl’@tlssr)ii%ﬁ%nﬁsét d?’g’]l?k?;e% corll%% gtms(& 'g]?allgil)gﬁ%%'lg? (t!t%{ét'rt- butanol, 235 m

of tetrahydrof uran, and f.water. | ixed at 0C with 4 g of sodium
S hytr og IR S i BB Shiae P FomBhecPi Ml o . 9 ) 298 ot
sodiumchlorite, and it . is stjirred for.1 hour at 0C. It is poured into a
sat ur at ed sodi'ﬁ’rﬁSPE’iUBEGf?éS@ (i@ﬂmmﬂh?{th%ﬁ?mﬁ dPh ‘Eq‘?dé‘FW@‘gégbt ate, and

t he conbi ned or?a_nic extracts are dried on sodium sulfate. After filtration

and r enovidfampe {inim asgixgea that consisteaf 3d 0 enliof tesbbytanab23gynl ofhr onat ogr aphy on
fine silica gel wwth a nobile solvent m xture that consists of n-hexane and
et hyl acetetithydrdui@s agd {3 nd4f waest is di3ed atdCtwith 44 L gwpendien dilydrogeh | as 3. 96 g
(4.46 mmol, 44% of title conpound B are isolated in each case as a
col or | essphakphate-monohydrate, 70 ml of 2-methyl-2-butene, and 7.5 g of sodium chlorite, and it

is stirred for 1 hour at 0°C. It is poured into a saturated sodium thiosulfate solution,

extracted with ethyl acetate, and the combined organic extracts are dried on sodium

sulfate. After filtration and removal of the solvent, the residue is purified by

chromatography on fine silica gel with a mobile solvent mixture that consists of n-hexane

and ethyl acetate. 3.86 g (4.34 mmol, 43%) of title compound A as well as 3.96 g (4.46

mmol, 44%) of title compound B are isolated in each case as a colorless oil.
IH-NMR (CDCl3) of A: 8 =-0.12 (3H), -0.03 (3H), 0.00 (3H), 0.07 (6H), 0.15

(3H), 0.85-0.90 (27H), 0.96 (3H), 1.03-1.95 (4H), 1.06 (3H), 1.18 (3H), 1.73 (3H), 1.74-
1.95 (3H), 2.22-2.60 (7H), 2.83 (3H), 3.20 (1H), 3.66 (1H), 4.46 (1H), 4.79 (1H), 4.93
(1H), 4.99 (1H), 5.29 (1H), 5.71 (1H), 7.47 (1H), 7.75 (1H), 8.28 (1H) ppm.

IH-NMR (CDCl3) of B: 8 =-0.10 (3H), 0.01 (6H), 0.06 (3H), 0.12 (3H), 0.16

(3, 0.89 (30H), 1.00-1.48 (SH), 1.11 (3H), 1.21 (3H), 1.34 (3H), 1.76-2.03 (2H), 2.25-
2.64 (6H), 2.84 (3H), 3.24 (1H), 3.80 (1H), 4.35 (1H), 4.67 (1H), 4.93-5.04 (2H), 5.12

(1H), 5.76 (1H), 7.46 (1H), 7.75 (1H), 7.82 (1H) ppm.



1H NWVR (CDC13) of A S =-0.12 (3H), -0.03 (3H), 0.00 (3H), 0.07 (6H), 0.15
(3H), 0.85-0.90 (27H), 0.96 (3H), 1.03-1.95 (4H), 1.06 (3H), 1.18 (3H), 1.73
(3H), 1.74- 1.95 (3H), 2.22-2.60 (714), 2.83 (3H), 3.20 (1H, 3.66 (111),
4.46 (1H), 4.79 (1H), 4.93 (1H), 4.99 (1H), 5.29 (1H), 5.71 (1H), 7.47
(1H), 7.75 (1H), 8.28 (1H ppm IH NMR (CDC13) of B: S =-0.10 (3H), 0.01
(6H), 0.06 (3H), 0.12 (3H), 0.16 (3H), 0.89 (30H), 1.00-1.48 (5H), 1.11
(3H), 1.21 (3H), 1.34 (3H), 1.76-2.03 (2H), 2.25- 2.64 (6H), 2.84 (31-1),
3.24 (I Hyxanplgd (I H), 4.35 (1H), 4.67 (1H), 4.93-5.04 (2H), 5.12 (1H), 5.76
(11-1), 7.46 (11-1), 7.75 (1H), 7.82 (IH ppm 25 Exanple 2 (3

S, 6R, 7S,(8S,6RZA,8%123),158)4, 48 12-Teatmatiel-frpke-6-ably b3 G;18ktiyd(ted,- 7, 15-tris-(tert. -
butyl di et hyl si | yl oxy)- 15-(2-methyl benzot hi azol - 5-yl ) - pent adec- 12- enoi c

acid BExanplignedd1dil 215@2%&%&%&}@@@@%%%&&& 1204nélid £ of 20 g (87.6
mol ) of (2S)-2-nethy - 0xo-heptane-| - (tetrahydropyran-2-yl oxy), which was

produced anal ogously to- the process described in DE 197 51 200.3, in 400 m
of anhydrous et hanol is mxed with 8. .33 g of p- toluenesul fonic

aci d- m)r]gélg and it is stirred for 2.5 hours at 23C. It is

concent r At y evaporat| on, the residue is taken up in dichloronethane,

washed t ed, sodi um bi carbonate sol ution and dri ed on sodi um
sul f at e\%%'h% I\ﬁ%éﬁ(ﬁ?%th%ﬂtaqo obtai ned after filtration and renoval of the
solvent is purified by chromatograp%%on fine silica gel with a mxture

t hat consi st sThefsolytine RbARg &0 Bmy)) of (2wt Zrmsthyt-g-aodieptage-4- mol |

(tetrahydropyran-2-yloxy), which was produced analogously to the process described in
DE 197 51 200.3, in 400 ml of anhydrous ethanol is mixed with 8.33 g of p-
toluenesulfonic acid-monohydrate, and it is stirred for 2.5 hours at 23°C. It is
concentrated by evaporation, the residue is taken up in dichloromethane, washed with
saturated sodium bicarbonate solution and dried on sodium sulfate. The residue that is
obtained after filtration and removal of the solvent is purified by chromatography on fine
‘silica gel with a mixture that consists of n-hexane and ethyl acetate. 10.6 g (73.5 mmol,

83.9%) of the title compound is isolated as a colorless oil.
TH-NMR (CDCl3): 8 = 0.93 (3H), 1.13 (1H), 1.41 (1H), 1.48-1.76 (4H), 2.14

(3H), 2.45 (2H), 3.48 (2H) ppm.

Example 2b
2-Methyl-2-((2S)-2-methyl-1-hydroxy-pent-5-yl)-1,3-dioxolane

The solution of 10.6 g (73.5 mmol) of the compound, produced according to
Example 2a, in 550 ml of anhydrous toluene is mixed with 50 ml of ethylene glycol and

catalytic amounts of p-toluenesulfonic acid-monohydrate, and it is refluxed for 3 hours in



83.9% of the title conpound is isolated as a colorless oil. 1H NWVR (CDC13):
S =0.93 (311), 1.13 (1H), 1.41 (1H), 1.48-1.76-(4H, 2.14 (3H), 2.45
(211), 3.48 (2H) ppm Exanple 2b 2- Met hyl -2-((2S)-2-net hyl -

| - hydr oxy- pent-5-yl)-1, 3-di oxol ane The solution of 10.6 g (73.5 mml) of the
conpound, produced according to Exagple 2a, in 550 m of anhydrous tol uene
is mxed with 50 m of ethylene glyc and catalytic anounts of

p-t ol uenesul foni ¢ aci d- nonohydrate, and it is refluxed for 3 hours in 26 a

wat er separat araf%‘f F/ﬁjfer%_g(?lliri A fis jii‘iuté: ﬁih Hﬁ leé%e et, @a&ﬁeﬁ%t ﬁfr@t&@ , washed
i Dyth riliyicett 4

with saturated sodi um bi carbonate solutio water and dried on sodium
sul fate._ The r.es IS fter.filt and r val of the

i due t hat obt ai hed . ti-Qn
Sol vant AN FEDa T Rionshia oGl A S St tifaR LR ORI o) T o
that consists qf p-hexane and ethyl acetate. .11.6 61. 6 |, . 83.8% of
the tit |<§>wefeﬁ¢&3tshﬁltﬁa§°? ayy semeye t%?meaﬁwggﬁeﬁ 24 %&W%é}l@ S = 0.92
(31-1), 1,12 (1H), 1.31 %311),, 1.32-1.69 (5H), 3.42 sz), 3.50 (2H), 3.93
(411) ppqql]lcaggb a npgture that consists of n-hexane and ethyl acetate. 11.6 g (61.6 mmol,

2- Met hyl - 2-((2S) - 2-net hyl -1 - oxo-pent-5-yl)-1, 3-di oxol ane The sol ution of
3.63 m 88%xaellthd tittdh¢ommpoed isis@aOd s a oflodéss bilor onet hane i s cool ed under an
at nosphere of dry argon to -70C, mxed with the solution of 5.92 m of

di et hyl | F193NEER | =@fgrghghl , ) hnutes, th
Sol ut o of 50D R [ T e B S ed Cebatding to

Exanple 2b, in 200 m of
(2H), 3.50 (2H), 3.93 (4H) ppm.

Example 2¢
2-Methyl-2-((2S)-2-methyl-1-0x0-pent-5-yl)-1,3-dioxolane -

The solution of 3.63 ml of oxalyl chloride in 200 ml of dichloromethane is cooled
under an atmosphere of dry argon to -70°C, mixed with the solution of 5.92 ml of
dimethyl sulfoxide in 20 ml of dichloromethane, and after 10 minutes, the solution of 5.0
g (26.6 mmol) of the compound, produced according to Example 2b, in 200 ml of
dichloromethane, is added in drops. After 45 minutes, it is mixed with 18.3 ml of
triethylamine and allowed to heat within one hour to 0°C. It is washed with water and
saturated sodium chloride solution and dried on sodium sulfate. The residue that is
obtained after filtration and removal of the solvent is taken up in a little diethyl ether,
filtered on Celite and concentrated by evaporation. 5.1 g (maximum 26.2 mmol) of the

title compound is isolated as a pale yellow oil that is further reacted without purification.

IH-NMR (CDClI3) of a purified analytical sample: 6 = 1.09 (3H), 1.30 (3H), 1.32-

1.77 (6H), 2.34 (1H), 3.92 (4H), 9.61 (1H) ppm.



di chl oronet hane, is added in drops. After 45 mnutes, it is mxed with 18.3
m of triethylamne and allowed to heat within one hour to OC. It is washed
with water and saturated sodium chloride solution and dried on sodi um
sulfate. The residue that is obtained after filtration and renoval of the
solvent is taken up in a little diethyl ether, filtered on Celite and
concentrated by evaporation. 5.1 g (maxinmum 26.2 nmol) of the title
conpound is isolated as a pale yellow oil that is further reacted w thout
puri fi cabxammle 2+ NMR (CDC13) of a purified analytical sanple: S = 1.09 (3H),
1.30 (3H), 1.32- 1.77 (6H), 2.34 (1H), 3.92 (4H), 9.61 (1H ppm 27 Exanple
2d (4S,4'R,5'S,6'S,10'RS)-4-[2,6-Dimethyl-3-0x0-4-allyl-5-hydroxy-9-(2-methyl-1,3-

(4S,4' R 5'S,6'S, 10' RS) -4-[ 2, 6-Di net hyl - 3- oxo-4-al | yl - 5- hydr oxy- 9- ( 2- net hyl - |

, 3- di ox L -~ di oxane (A) and
D %lb%a%@wl))ndh@ﬂ@ry@m dim@th#t- 03 s aus (AL adnd (A

(?l(ljfz)l jn&% 4%@(non%kgﬁiﬁ?8#néwy O% Hf@%ﬁ O(x%- - Bw}l%iel gol ution of 9.71
m of dij 18%1 I{g ngzeﬁl)ggo ethy &2@&%&0@) tetrahydr ofuran was m xed at

-30C under™af 7 M of a 2.5 nolar solution

of n-buthyl Ii h|u xan stlrr dfor s, and cooled to -70C.
Wthin 20 min Pﬂ@?gg? i Eﬁumpra@ %ngm(?g)@ﬁi' hiphyaras
(45)-4-(2-net hyI 3- 0X0- hept - 6-en-2-yl ) -2, 2-di net hyl - 1 3-di_oxane, which was

pr oducedeHARIdERIBEE MRS fyxed e - %deé‘grsarwé@emhs@cpfudw wernyith2892n! of@ 99049154,
and WO 00/01333, in 200 m of tetrahydrofuran is added in drops and all owed
to heat b milar splution pEn-bothyBiigumTherhexarne, stgreddonl katinugsiand cooledy®C, ni xed
with the solution of 9.04 g of anhydrous zinc chloride in 92

-70°C. Within 20 minutes, the solution of 15.96 g (66.4 mmol) of (45)-4-(2-methyl-3-

oxo-hept-6-en-2-yl)-2,2-dimethyl-1,3-dioxane, which was produced analogously to the

process described in WO 99/07692, WO 99049154, and WO 00/01333, in 200 m! of

tetrahydrofuran is added in drops and allowed to heat within 2 hours to -30°C. Then, it is

cooled again to -70°C, mixed with the solution of 9.04 g of anhydrous zinc chloride in 92

ml of tetrahydrofuran, and after 15 minutes, the solution of 5.1 g (maximum 26.2 mmol)

of the compound, produced according to Example 2c, in 240 ml of tetrahydrofuran is

added in drops. It is stirred for 2 more hours at -70°C, poured into a saturated ammonium

chloride solution and extracted several times with ethyl acetate. The combined organic

extracts are washed with water and saturated sodium chloride solution, dried on sodium

sulfate, and the residue that is obtained after filtration and removal of the solvent is

purified by chromatography on fine silica gel with a mobile solvent mixture that consists

of n-hexane and ethyl acetate. 8.22 g (19.3 mmol, 73.5%) of title compound A, 0.706 g

(1.65 mmol, 6.3%) of title compound B as well as 10.2 g of (4S)-4-(2-methyl-3-oxo-hept-

6-en-2-yl)-2,2-dimethyl-1,3-dioxane are isolated in each case as a colorless oil.



m of tetrahydrofuran, and after 15 mnutes, the solution of 5.1 g (maxi num
26.2 mmol) of the conpound, produced according to Exanple 2c, in 240 m of
tetrahydrofuran is added in drops. It is stirred for 2 nore hours at -70C,
poured into a saturated ammoni um chloride solution and extracted several

times with ethyl acetate. The conbin@8 organic extracts are washed with

wat er and saturated sodium chloride solution, dried on sodium sulfate, and
the residue that is obtained after filtration and renoval of the solvent is

purified by chH-pieR egDap))fan 5= Me7 SH)i 6.86 BH), \Nlofoua) nBiBE),9@1vent mi xture

tha} consists of n-hexane and ethyl acetate. ? 22 (19.3 mol, 73. 59?|0f
6

10y S oot FE8 bt 5 ﬂg&m)ez 2#?%5@ }z» G 320500

are isolated in VR ( CDC13) of A S =

0.87 (3HIH 03%(1@@% 81101661(11%3 (1&1)24397(@H9 5(13 @ﬁ)(%ﬁ} (IH) ppm-(3H) , 1.22-1.40
(2H), 1.43-1.84 (6H), 2.23 (1H), 2.43 (1H), 2.94 (1H), 3.34 (1H), 3.48

(1H), 3.81-4. mm\@mxcne@%f(emﬁo@s@mmmm, 087 (3, 1.18.(FA),(B1H) ppm
1H NVMR (CDC13) of B: 0.88 (11-1), 0.97 (3H), 1.07 (3H), 1.16 (3H), 1.31

oo (”6%91)513*%@}& 8@8% <8ﬁ§5%@ @ié iy f@%@fﬁéﬂh(l@‘i&%% (it oo

Exanpl e Trimeth -0X o-tridecane-1, 3, 7-tri
of The s%?h‘%l(@r@d} 46)87@% 4(%&)5(191')*151% 1H¢5.¢% lPd?H‘-A, produced according to
Exanple 2d, in a mxture that consists of 200 ml of ethanol and 50 ml of

water is nixed wth 6.7 g of p-tol uenesul fonic acid-nonohydrate, and it is
stirred for 4 hours at 23C It

Example 2e
(3S,6R,7S,8S)-4,4,8-Trimethyl-5-oxo-tridecane-1,3,7-triol

The solution of 6.78 g (15.9 mmol) of compound A, produced according to
Example 2d, in a mixture that consists of 200 ml of ethanol and 50 ml of water is mixed
with 6.7 g of p-toluenesulfonic acid-monohydrate, and it is stirred for 4 hours at 23°C. It
is mixed with saturated sodium bicarbonate solution, extracted with dichloromethane, and
the combined organic extracts are dried on sodium sulfate. The residue that is obtained
after filtration and removal of the solvent is further reacted without purification. 5.8 g

(maximum 15.9 mmol) of the title compound is isolated as a colorless oil.
IH-NMR (CDCl3): 6 = 0.91 (3H), 1.06 (3H), 1.14 (1H), 1.21 (3H), 1.48 (1H),

1.57-1.74 (4H), 2.13 (3H), 2.26 (1H), 2.39-2.56 (4H), 2.92 (1H), 3.28 (1H), 3.32 (1H),

3.41 (1H), 3.72 (1H), 3.81-3.94 (2H), 4.04 (1H), 4.99 (1H), 5.05 (1H), 5.70 (1H) ppm.



is mxed with saturated sodi um bi carbonate solution, extracted with

di chl oronet hane, and the conbined organic extracts are dried on sodium

sul fate. The residue that is obtained after filtration and renoval of the
solvent is further reacted without purification. 5.8 g (maxi mum 15.9 mmol)
of the title conpound is isolated as ggcolorless oil. 1HNWR (CDCI3): S =
0.91 (3H), 1.06 (3H), 1.14 (1H), 1.21 (3H), 1.48 (1H), 1.57-1.74 (4H, 2.13
(3H), 2.26 (1H), 2.39-2.56 (4H), 2.92 (1H), 3.28 (1H), 3.32 (1H, 3.41
(1H), 3. Exappld2f 3.81-3.94 (2H), 4.04 (1H), 4.99 (1H), 5.05 (1H), 5.70 (1H)
ppm 29 Exanple 2f (3 S, 6R 7S,8S)-4,4, 8-Trinethyl-1,

3, 7-tri s{(§3,6R17S;3)u i, SiiTrimicthyl-$ 3t Ardx(3et-buty e athyRilyloy)-trilé@nsodret i on of 5.8
g (maxi mum 15.9 nmmol ) of the compound, produced according to Exanple 2e, in

240 m of di chHhesAIRENSES oi(Sakiint@f] £ mmiffo MREEImFInd 3ir0BRRer e of dry
argon with 22 ml of 2,6-I UFI dine, 21.7 m ‘of trifluoronethane-sulfonic

At -t er i ] BRI LI PR BE i AR LI, R AW rclligel | oved to

heat to Ured into saturated sodium bl car borate sol uti on,
extracted w th dichl oronet t conbi or ganj,c extracts are washed
b RgRsbRe of e hETiRaZ it pEE g BTG AT 4! SRR o SRBR S GhRon - and
dried on sodiumsulfate. The residuye that is obtained after filtration and
renoval Gfidrtpdbutyldimathylsiylsster-rand within Eriawattdyrligrsd teheatitnd3 G 1t isa gel with
a nobile solvent mxture that consists of n-hexane and ethyl acetate. 4.77 ¢
(6. 96 mmpbured 480 8arateld sphiam higarborgtagobiiod, exsracied withglichl@gmgthetie, ghre | soner
m xture of silyl enol ether of +the title conpound, which can be converted
i nt o t he cbinbined oryapieentady areveshedewith WN hipdrotidbriabeid yhdsamoraied sodibimdor i de i n
tetrahydrofuran, are isol ated.

bicarbonate solution and dried on sodium sulfate. The residue that is obtained after

filtration and removal of the solvent is purified by chromato graphy on fine silica gel with

a mobile solvent mixture that consists of n-hexane and ethyl acetate. 4.77 g (6.96 mmol,

43.8%) of the title compound as well as 4.37 g of an isomer mixture of silyl enol ether of

the title compound, which can be converted into the title compound by treatment with

tetrabutylammonium fluoride in tetrahydrofuran, are isolated.
TH-NMR (CDCl3): 6=10.01-0.10 (18H), 0.89 (27H), 0.95 (3H), 1.05 (3H), 1.09

(1H), 1.20 (3H), 1.33-1.76 (6H), 2.14 (3H), 2.26 (1H), 2.35-2.50 (3H), 3.13 (1H), 3.55

(1H), 3.65 (1H), 3.76 (1H), 3.86 (1H), 4.94 (1H), 4.9 (1H), 5.75 (1H) ppm.

Example 2g

(3S,6R,7S,8S,12E/Z,155)-4,4,8,12-Tetramethyl-6-allyl-1,3,7,15-tetrakis-(tert.-

butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-12-en-5-one
The solution of 7 2 g of [(35)-3-(2-methylbenzothiazol-5-yl)-3-(tert.-

butyldimethylsilyloxy)-propyl]-triphenylphosphonium iodide, which was produced



1H NWR (CDC13): 8 = 0.01-0.10 (18H), 0.89 (27H), 0.95 (3H), 1.05 (3H), 1.09
(114), 1.20 (3H), 1.33-1.76 (6H), 2.14 (3H), 2.26 (1H, 2.35-2.50 (3H), 3.13
(1H), 3.55 (1H), 3.65 (1H), 3.76 (1H, 3.86 (IH), 4.94 (1H), 4.99 (111),
5.75 (1H) ppm Exanple 2g (3S,6R 7S, 8 S,

| 2El Z, 15S) -4, 4, 8, 12- Tetranet hyl - 6-al kg] -1, 3, 7, 15-tetraki s-(tert. -

but yl di nmet hyl si |l yl oxy) -15-(2- net hyl benzot hi azol - 5-yl ) - pent adec- 12- en- 5- one
The solution of 7.2 g of [(3S)-3-(2-nethyl benzot hiazol-5-yl)-3-(tert.

but yl di nhlvgbasly ol thx pocpsalpsdribed i Wie9D/07090 sPIK09R0461 5H dndl® O whi ch was
produced 30 analogously to the process described in WD 99/07692, WO

9904915400/6w3d3 WQ5008Y JT h3Rydirodsietethyiofithn Rfixed B Clwith ey eilefanan is m xed
at OCwith 10.2 m of a 1 nolar solution of sodi um hexanethyl di silazane in

t et r ahy dy, g HEARIAYE sbNER NikhRethMRisiiSAh& i @Ratlrdturd? 8d {en W P! ) of the
d d d Exanple 2f, i'n 50 m

conpound, produced according to np , of tetrahydrofuran. It
is allo t h r i . anmoni um
el ori decusiler a0 paR Bt hebulrle. PRULER solhfuds PRUMUEZED “ e

conbi ned_organi c .extracts_are washed w t h_wat er saturated sodi um

ol or eSS BF e Oroiipha G AUt eoth s oS ALEL e oUEd (1B t hat | o
obtained after filtration and renoval of the solvent is purified by

chr onmat oWfHEPRY awmopiurecoridecsplugion apgd exiragtedypyard times witrfithyliagetelee t hat

consi sts of n-hexane and ethyl acetate. 6.18 g (6.25 nmol, 90.6% of the
title cohpowmbined drgalictxrcasreawasbbdwith satapiahd sdtiatdisRliEREIBMe 5 =
-0.13-0.08 (24H), 0.88 (36H), 0.89-1.67 (19H), 1.91 (2H), 2.19-2.52 (4H),
2. 83 ( 3Hjolutidn & iddId)sodidudQd Bte/ And tRENesidde tat (sldb}ained. abfer {ilktd)ion dnd’4 (1H),

removal of the solvent is purified by chromatography on fine silica gel with a mobile

solvent mixture that consists of n-hexane and ethyl acetate. 6.18 g (6.25 mmol, 90.6%)

of the title compound is isolated as a colorless oil.
IH-NMR (CDCl3): 6 =-0.13-0.08 (24H), 0.88 (360), 0.89-1.67 (19H), 1.91 (2H),

2.19-2.52 (4H), 2.83 (3H), 3.13 (1H), 3.49-3.71 (2H), 3.75 (1H), 3.85 (1H), 4.74 (1H),

4.92 (1H), 4.98 (1H), 5.15 (1H), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H) ppm.



4.92 (1H), 4.98 (1H), 5.15 (1H), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H
ppm 31 Analogously to Exanple 1, the followi ng AB fragnents were produced:
Exanpl e 3: TBDPSO TBDPSO CH + TBOPSO OHF 0 0 OO0 0~0 0 OKO 0 Sum (C13H2403
C24H3202S1 C37H5805Si Mol : 228. 32 380. 62 610. 94 TBDPSO TBDPSO HO : 0T , OH
[11.0THP . OTHP X0 0 Sum C42H6606SI €P6H4A806 C26H4A606 Mdl: 695. 06 456. 65
454.64 :0mP :0H ~0 H Sum C18H3405 Mol: 330.46 32 Exanple 4: TBDPSO

TBDPSO TBDPSO .
Analogously to Example 1, the following AB fragments were produced:

Example 3:

(\><ﬂ/\/+ TBDPSO

0_0 O

A

Sum:  Cy3Hp403 Cp4qH3205Si C37H5805S1

Mol: 228.32 380.62 610.94

Sum: C42Hg60651 C26H4806 C26H4606

Mol: 695.06 456.65 454.64

L OH

OH OH O©




H+ OHOIHP o o + TBDPSO A, o0 oxo 0 oxo 0 oxo O Sum C24H34O2S C36H5606Si
C40H6206Si  Mbl: 382.62 596.92 667.02 HO O THP OTHP oxo D oxo O Sum
C25H4606 C25H4406 Mbl: 442.64 440.62 Exanple 5: TBDPSO TBDPSO OH OH
TBDPSO 0O x + OO O+ OxO0 OO ~ 0 Sum C24H34O2Si C18H2603 C42H600BSI Mbl :
382.62 290.42 659. 00 33 TBDPSO TBDPSGHO 0. ,0OH , OTHP , OT HP . OTHP

Example 4:

. TBDPSO TBDPSO TBDPSO
- +OH OH L OTHP
o -

Y + —_—
Pl * TBDPSG 2

0.0

x oxo 0 07<O

Sum: Co4H34058S C36Hs5605Si1 C40Hg206Si

Mol: 382.62 596.92 667.02

.. OTHP ~OTHP

Sum: C25H4606 C25H4406

Mol: 442.64 440.62

Example 5:

TBDPSO + o..0 O
J\/)\%O x

Sum: Co4H3402Si  CygHy603 C42HgpO5Si

Mol: 382.62 . 290.42 659.00



0-,~\ 00 COOQJKO O Oe~,\"
757.14 518.74 516.72 Exanple 6: TBDPSO TBDPSO OH OH 0 OO0 TMs +TBDPSO + D

00 TM5 0~0 0 \ TM5 Sum C18H32(3Si
382.62 707. 15 TBDPSO TBDPSO HO O OTHP OTHP OTHP OO0 WO TMS OO0 u
O TM5 u Sum C47H7406Si 2 C28H4806 C2834606 Ml :

0 0O Sum C471-16806Si

C241-13402Si

Exanple 7: \x/ ~ +TBDPSD 0 o
TBDPSO
Sum: C47Hgg06S1 C31H500¢
Mol: 757.14 518.74
Example 6:

C42H6605Si 2 Mol :

C31H5006 C31H4806 Mbl:

324. 53
O-O0

791. 26 489.68 478.66 34

C31H480¢

516.72

TBOPSO TBOPSO
LOH OH
X +TEOPSO — +
0 (o} (o] TMS o ",
el z N N
oxo 0 ™S oxo o ™S

Sum:

Mol:

C18H3203Si

324.53

T™S

C47H7406812

791.26

Co4H3407Si

382.62

CogH480¢

489.68

C42He605Sip

707.15

TBDPSO HO o
L OTHP OTHP o OTHP
O — — —_
= X X
X oxo 0 ™S o xo o N oxo o

Co8H4606

478.66



0 Sum Cl12142203 C24H3202Si Mol : 214.30 380.60 TBDPSO TBDPSD HO O OCH
OTHP OTHP OTHP oxo O oxo 0 oxo 0 oxo O Sum C36H5406Si C41H62065i C25H4406
C25H4206 Mol : 594.91 679.03 440.62 438.61 35 The nethyl ketones of the

t hus produced AB-conponents can then be conbined with the Wttig salts of a
wi de variety of C conponents and convgtted into the especially preferred
active ingredients:

(4S, 7R, 8S,9S,13Z, 16S(E)) - 4, 8-Di hydroxy-5,5,7,9, 13-pentanet hyl -1 6-[
1-nethy|f&@m9b fret hyl -t hi azol -4-yl)-vinyl]- oxacyclohexadec | 3- ene- 2, 6- dlone
(4S, 7R, 8S, 9S, 137, 16S(E) ) 4, 8- D hydr oxy-16-[ 2- ( 2- hydroxynethyl-thlazol 4-yl)

1- met hyl - viny;%%gyg/%EQ 13- pent anet hyl - oxacycl ohexadec-1| 3- ene- 2, 6- di one
(4S, 7R, 8S, 9S 1§SCE) ¥ eb0 - Am nonet hyl -t hi azol -4-yl)-1-nethyl -vinyl]-
4, 8- dlhydroxy-§<$ 7,9, 13-penta - oxacycl ohexadec-13-ene-2,6-dione (1 S, 3

S(E) 7S, I OR 11 S,12S,16R)-7,11-D hydroxy-8, 8,10, 12, 16- pent anet hyl - 3-[ 1-
nmet hyl hiazol - 4-yl V|nyI] 4, 17-di oxa- blcyclo[14
1. O]hept§é5ban 2&52930ng24 326

Mol: 214.30 380.60

Sum: C36H5405Si  C41Hg206Si C25H4406 C25H4206

Mol: 594.91 679.03 440.62 438.61



(1S3 S(B),7S | OR 11

S, 12S, 16R) -7, 11- D hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol -
4-yl)-1-nmethyl-vinyl]-8, 8,10, 12, 16- pent anmet hyl -4, 17-di oxa- bi cycl o[ 14. 1. Q hep
tadecane- 5,9-dione (1 S,3 S(E),7 S,1 OR | 1

S, 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl -t hi azd5 4-yl ) - 1- et hyl -

vinyl]-7,11-di hydr oxy-8, 8, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1.  hep
t adecane- 5, 9-di one

(4S, 7R, 8S, 95, Thymethg! ktynes of thpjthysdrredused ABr¢pmponents gamtben be peipkined| - 16-[ | -
met hyl - 2- (2- met hyl -t hi azol - 4-yl ) -vi nyl ] - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S, 7R, 8 8ithShe Wit boIH( d)a) widle 8atﬁ§thyﬂC@mmpmﬁerﬁSQar(dzohymedimmhmpeqia‘ilyazoI -4-yl)
1-net hyl -vinyl]-7-ethyl-5,5,9, 13-t etranet hyl - oxacycl ohexadec- | 3- ene- 2, 6-di on

36 (4Prefdredactie inkrediénts:
?6S(E)§ ?g [2-(2- A;?%gne?ﬁyl-thiazol 4-yl)-1-nmethyl -vinyl]
?12 gIS ?gr%yf@?m ,BYbS.332,1953)-1 SLIDBYELRY.5 S0XATY.ShahRXAE6-[ Bmefher-2, 6- di one
S,12S, 1 t hyl -
g-[l-net?? ?i;%éfﬁ%?ﬂy| qgg(ﬁﬁgyj?éxéFéé ¥ﬁebQ§&l I oxa- bi cycl o[ 14. 1. O] hept a
S 125 16R) - 7. B A aSaRg %5%%%#%raa%%—ﬁ-hxv%mmw-th1azol—4—yl>—
) -1- hyl - vi nyl hyl - h di - bi |
12 of Tl s Sl S ol oot
S, 12S, 16R) - 3- 2- Am nonet hyl -t hi azol - 4-yl )-1 ne

vinyl]-7,11-d E‘ﬁ;y ,8%9 S 10Zd 6B(H))-86-§2- i%Ammqr@qthsdrf’etanW ;41) 1 amethpixenyi-cycl o[ 14. 1
. 0] - hept adecane-5, 9-di one
4,8-dihydroxy-5,5,7,9, 13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

(1S,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyi-3-[ 1-
methyl-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0Theptadecane-5,9-
dione

(1S,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-methyl-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione

(1S,3S(E),7S,10R,118,128S,1 6R)-3-[2-(2-Aminomethyl-thiazol-4-y1)- 1-methyl-
vinyl]-7,1 1—dihydroxy-8,8, 10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1 .O]heptadecane-
5,9-dione

(4S,7R,88,98,137,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
methyl-2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-1 3-ené-2,6-dione

(4S,7R,88,95,137,16S(E))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-

1-methyl-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



(4S, 7R, 8S, 9S, 137, 16S(Z2) ) - 4, 8- D hydroxy-5,5,7, 9, 13- pent anet hyl - 16- [
1-fluoro-2- (2-nethyl-thiazol-4-yl)-vinyl]-oxacycl ohexadec-13-ene-2, 6-di one
(4S, 7R, 8S, 9S, 137, 16S(2)) - 4, 8-Di hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl -t hi azol - 4-yl)
1-fluoro-vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 137, 16S(2) ) - 16- [ 2- ( 2- Amizgonet hyl -t hi azol -4-yl)-1-fl uoro-vinyl]-
4, 8- di hydroxy-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13-ene-2,6-dione (1 S, 3
S(2),7S,1 OR 11 S,12S,16R)-7,11-Di hydroxy-8, 8, 10, 12, 16- pent anet hyl - 3-[ 1-

f 1 uor 0- 2- ( 2- n@SINR,83,9%,435 1 6 AEY)-)6-12-@yAninbnikThydhthozzol Wi yd Yt inafthyd-vinyd- hept adecan
e-5,9-dione (1S3 9S(2,7S, | OrR11

S, 12S, 16RB-dihydioxp- hyitiy DX8;93H3-Rtrdmethyldsaxyuidickydect 1Bz, 6-dione

4-y|)-1-f|uoro vinyl]-8, 8,10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hep

t adecane- g@ls@ 7337 10K, 11513 ﬁi}@? YﬁDlﬁyd{%%y-lo ethyl-8,8,12,16-tetramethyl-
115, 125, 16R) Ami nonet hyl - thi'azol -4-yl)-1-f1uoro

vinyl]-7g }gngugxé @wetﬁyﬁhﬂa%ﬂéyﬁ%@ﬁ% PR cheibTra0 G RO 5:14. 1. 0] hep

t adecane-
(4S, 7R, 8%, 9S, 137, 16S(2) ) - 4, 8- D|hydroxy 5,5,7,9, 13-pentanet hyl -1 6-[ 1-chl oro-
2-(2-met B9P€ t hi azol - 4- y1 ) - vi nyl ] - oxacycl ohexadec- 13- ene- 2, 6- di one (45 7R,
8S, 9S, 137, 168q( Z)é 8-Di h drox - 16- ,‘L 2 hydroxtﬁ?e thyl -t h| azol -

&), L hil-

1- chl or o- vi ny{1f 8, bOR_L AEIT %@@éoweéfwéﬂza@ 'dl one
(4S, 7R, 8S, 9S, 137, 165(2) ) - 16 [2 2- Am nonet hyl -t hi azol - 4-yl )-1-chl oro-vinyl ] -

4, 8-di hyéI-IYBxSfHEﬂWl-Ymgll-:L@- gileyltSadnbl, h§etiamathy b d Rahierdducyelp{éhé 0P, 6- di one ( 1
S,35(2),7 S, 1 OR 11 S,125,16R)-7, 11-Di hydroxy- 8, 8, 10, 12, 16- pent anet hyl - 3-[ |
heptadecane-5,9-dione
(1S,3S(E),7S,10R,118S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-methyl-
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]-
heptadecane-5,9-dione
(4S,7R,8S,9S,13Z7,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ 1 -fluoro-2-
(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,98,13Z,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-
1-fluoro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,95,137,16S8(Z))-1 6-[2—(2-Aminomethyl-thiazol-4-yl)-1 -fluoro-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,38(Z),7S,10R,118,12S,16R)-7,1 1-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
fluoro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,38(2),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-fluoro-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-

5,9-dione



chloro-2-(2-nmethyl -thiazol -4-yl)-vinyl]-4,17-di oxa-bi cycl o[ 14. 1. 0] hept adecan
e-5,9-dione (1 S,35(2),7S, | OR 11

S, 12S, 16R) - 7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol
4-yl)-1-chloro-vinyl]-8, 8,10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hep
tadecane- 5,9-dione (1 S,35(2),7S, | R 11

S, 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl -t hi azol - 4-yl) - 1-chl or o-

vinyl]-7,11-di hydroxy-8, 8, 10, 12, 16- pent anmet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hep
t adecane- 5, 9¢1$,3H48),7S,10R,118S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-fluoro-

(4S, 7R, 8S, 9S, 137, 16S(2) ) - 4, 8- Di hydroxy-7-ethyl-5,5,9, 13-tetranet hyl - 16-El -

f 1 uor o- 2vinztj+el InYihydrok a8, H0412y1 -panitamydthyl axEvcdioksbiexelod a1l Bh&Rie@ane- di one
(4S, 7R, 8S, 9S, 137, 16S(2) ) - 4, 8- D hydroxy-1 6-[2-(2-hydroxymnet hyl

-t hi azol 54-gtbge 1-fl u
oro-vinyl|-7-ethyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- I3 ene- 2, 6-di one

1,5 1yt o T ﬁsgﬁgézé*gs@-{‘ét‘ﬁ%}gﬁ%xacﬁﬁﬁ%@tﬁl qlefero vl
2812 16- gzgﬁgﬁ&lﬁv 101-4-3%?\/%1%/1]%)(%%%1 Qdec 1} neDZryc?iE)OXy 1 Oet hyl -8,

3-[1-fluoro-2- 2- | -thiazol - )-vin 17-di oxa- bic
Y 0] hept adeca &S R R SRR R Y I A B
S, 12S, 16R) - 7, 11 hydr oxy- 3-[ 2- ( 2- hydroxxnethyl-thlazol
4-yl)-1-1 +ct|bxr@vmy 3 7&@3mmme813%01@y$b eadeahkeng 2.o4liam di oxa- bi cycl o[ 14. 1
.0] - heptadecane-5,9-dione (1 S,3 S(2),7S, | OR 11
S, 12S, 16R) - 3- {45, TR 8RB NBAR 6R(A))-1 61 BB Andngmhdthyll -thiazwir4eyl)-1-chloro-vinyl]-
vinyl]-7,11-di hydroxy- 10-et hyl - 8, 8,12, 16-t et ramet hyl -4, 17-di oxa- bi cycl o]
1. 01- 4 8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,35(Z),7S,10R,1185,128,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
chloro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(1S,3S(Z),7S,10R,118S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-chloro-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione
(18,3S(Z),7S,10R,11S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-chloro-
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0Theptadecane-
5,9-dione
(4S,7R,88,9S,137,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
fluoro-2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,137,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-
1-fluoro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,137,16S(Z))-16-[2-(2-Aminomethyl-thiazol-4-yl)-1-fluoro-vinyl]-

4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



hept adecane- 5, 9- di one

(4S, 7R, 8S, 95, 13Z,16S(Z2)) - 4, 8- Di hydroxy-7-ethyl -5,5,9,13-tetranet hyl -16-[ 1-
chl oro-2- (2-net hyl -t hi azol -4-yl)-vinyl]-oxacycl ohexadec- 13- ene- 2, 6-di one
(4S, 7R, 8S, 9S, 137, 16S(2) ) - 4, 8- Di hydr oxy-16-[ 2-(2- hydroxymnet hyl -t hi azol - 4-yl)
1-chloro-vinyl]-7-ethyl-5,5,9, 13-tet 8&net hyl - oxacycl ohexadec- | 3- ene- 2, 6-di on
e

(4S, 7R, 8S, 9S, 137, 168 %}%5 2 (2- Ami nonet hyl - t hi azol - é% -1-chloro-vinyl]-
4, 8- di hydr oxyd$38¢AyS. 19 11@,,12§ k@t)ﬁa]de@’rbyﬂméxd@sﬁ‘éhwe&b% teframetizl-2| 6- di one
(I S,35(2),7S, | OR 11

S, 12S, 16332[1—ﬂu(irﬂz-2El2hycth§alxbhia‘k®1-féb’hWin}&]-'&l1—3103641&@&?0@}1%1.ﬁ},hleptadecane—S,9-
3-[1-chloro-2-(2-nmethyl-thiazol-4-yl)-vinyl]-4, 17-di oxa-bi cycl o[ 14.

1. Q heptdiegcane-5,9- dione (I S, 3 S(2),7S,10R, | 1 S, 12

S, 16R) - 7, 11- Di hydr oxy- 3-[ 2- (2- hydr oxynet hyl - t hi azol -

4-yl)-1-ch Or(@s 35w\ 7is; 1R, ?1@&5“1%1@ 71121:-@@1%31%&%—@“]?1@Mlydf’ox%&eﬂlgﬁﬁﬁ’ﬁz@l -cyclo[14.1

y
. 0] - hept adecane-5,"9- di one
1 6R) - 3- [ 10 lar
vinyl]- 3X§%dﬁﬂ}§8g§9 % QLQ' ??gjgt%%kfénﬁgt?éﬂo¥%b$y%9Q§1éuoxa bi cycl o
[14.1.0]- gg tad ne 5, 9- dlone
(4S, 7R Ggﬁﬁﬁ) 4 8 D hydroxy-5, 5, 7, 9 13 pentanethyl 16-[ I|-nethyl-
2-(2- pyrldyl) él - oxacycl ohexadec- 13- ene- 2 (1. S,3 S(E),7 S,
OR 11 S, 125, 1(615%)3 SE)TE. 19K, lr?&xlﬁRé 38(21@; f‘i@lnfme@éfhﬂa%?@! Ayl Bfporp-
nmet hyl - 2.(2 pyridyl)-vinyl]-4,17-di oxa-bi cycl o[ 14. 1. 0] hept adecane- 5, 9- di one
(4S, 7R, 86ng5/13i %) ) 0-ethgl-838 A 9.d b dstranetiet-Hyll7-dos-Bicido[tl 4l et hyl - 16- [ 1-
heptadecane-5,9-dione
(45,7R,88,98,137,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
chloro-2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,137,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-
1-chloro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(45,7R,88,98,137,16S8(Z2))-16-[2-(2-Aminomethyl-thiazol-4-y1)-1-chloro-vinyl]-
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,38(Z),7S,10R,118,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-chloro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(18,38(Z),7S,10R,118,128,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-chloro-vinyl]-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]-

heptadecane-5,9-dione



met hyl - 2- (2- pyridyl)-vinyl]-oxacycl ohexadec-13-ene-2,6-dione (1 S,3 S(E),7
S,1 OR 11 S, 12S,16R)-7,11-Di hydroxy- | 0O-ethyl-8, 8, 12, 16-tetranet hyl -
3-[1-nmet hyl - 2- (2-pyridyl)-vinyl]-4,17-di oxa-bicycl o[ 14. 1. 0] hept adecane-5, 9-d
ione (4S,7R 8S,9S,13Z,16S(2))-4, 8-D hydroxy-5,5,7,9, 13-pent anet hyl - 16-[ ]
-fluoro-2 (2-pyridyl)-vinyl]-oxacycl ghexadec-13-ene-2,6-dione (1 S,3
S(2),75, | OR 11 S,12S,16R)-7,11-D hydroxy-8, 8,10, 12, 16-pent anet hyl -3-[ 1-
quoro-2-(2-pyridyI)-vinyI]-4,17-dioxa-bicycl0[14.1.0{heptadecane-5,9-dione
(4S, 7R, 8S, 9S,(1325S@ SEA0R UL SSL2S, IeRoH3e[Ry(2 A BInpmethy Bthiamot-drvéx hghlonG- [ 1- chl or o-
2-(2-pyridyl)-vinyl]-oxacycl ohexadec-13-ene-2,6-dione (1 S,3 S(2),7S, |

OR, 115, abyl}7 R dilvdideybl (agttlylek §.1 8,1 8-tétiniethyl-@; T ediveaveicintd [ 3-1[03-

chl oro-2-(2-pyridyl)-vinyl]-4,17-di oxa-bi cycl o[ 14. 1. 0] hept adecane- 5, 9-di one
(4S, 7R, Rdechad-5 68049 ) - 4, 8- Di hydroxy-7-ethyl-5,5,9, 13-tetranmethyl -] 6] J -
fluoro-2-(2-p r|dyI) V|nyI] oxacycl ohexadec- 13- ene- 2, 6- di one (1 S,35(2), 7S,

g F? %%ﬁo}gSél?gﬁ%gﬁldﬂﬁ§1V|n?QTyEmﬁgﬁggﬁigggﬁgé%F&?ilghﬁg heptéﬂecane 5,9-d

i one 40

85, 95, 137 4@@@ 5V‘ﬁylb°ﬁ‘ﬁ¥ 8?%’&“‘9%1' LR 6%"%"39 13-tetranethyl -16-[ 1
2-(2- 1S3
D 9s 1 R UGS T TR, BB P Bt bek N1 2 46 penimatby (B et hy! -

3-[1-chl or o- 2- é pyrldyl)-V|nyI}-4 17- di oxa- bi cycl of
14. 1. 0] hHeghaldeCapeidyDevigylbrd 7- dioxa-bicyclo[14.1.0heptadecane-5,9-dione
(4S, 7R, 8S, 95, 13Z, 16S(E) ) - 4, 8- Di hydroxy-5,5,7,9, 13-pentanet hyl -16-[ 1-nethyl -
2- ( 2- met hyl - d#8,7818505/137, 1/68@))}4, &}Déalmdcdxyhkmylbﬁé D3 3etaarBetBylditofie
methyl-2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(1S,3S(E),78S,10R,118,128,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-methyl-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R ,88,98,137,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ I -fluoro-2-
(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(18,3S(Z),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
fluoro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(4S,7R,8S,98,137,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ 1-chloro-
2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(18,38(Z),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
chloro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(45,7R,88,95,13Z7,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
fluoro-2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(18,38(Z),78,10R,118,128,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-

3-[1-fluoro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione



(4S, 7R, 8S,9S, 13Z, | 6S

(E)) -4, 8-D hydroxy-16-[ 2- (2- hydr oxynet hyl - oxazol - 4-yl)

1-nmethyl -vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec-| 3- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 13Z, 16S(E) ) - 16- [ 2- ( 2- Am nonet hyl - oxazol -4-yl)-1-met hyl -vinyl] -
4, 8-di hydroxy-5, 5,7, 9, 13- pent anet hyl 4oxacycl ohexadec- 13-ene-2,6-dione (1 S, 3
S(E),7 S, I OR 11 S, 12S,16R)-7, 11-Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl -3-[ 1-
met hyl - 2- ( 2- et hyl - oxazol -vinyl]-4,17-di oxa-bi cyclo L

T 170] hept ad8SARESSSOL 7] NS DIy, ey D etamethyl-16:1-

S, 12S,16R) - 7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl - oxazol -
4-y|)-14Mhnh¢H2wWﬁyym4@n$k¢0wﬁ2mﬁﬁa¢mﬂﬁanaﬁh@ﬂw4¢17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione (1 S,3 S(E),7S, | OR | 1

S, 12S, 16R) - 3-([| 2 38&) 48| I0RNEISINIS; 16R)Z0ll 1=Bihyddox -1 0RtHIY-8;8,12,16-tetramethyl-
vinyl]-7,11-di hydroxy-8, 8, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hep

t adec anej”—[15el§or@|-20(1296]§/r1dyl)-vmyl] -4,17-dioxa-bicyclo[14.1 O]heptadecane-S 9-dione
(4S, 7R, 8S, 9S, 13Z hydr oxy-"7-et hyl -5,5, 9, 13- tetranethyl 16-] 1-

E?t%',lé 5o & %\'SEQ’?‘F% %@fﬂ“’?‘%)"}‘) er?'y%'*%‘F%W‘ﬁﬁﬁ?E&%h i
oxazo

net hyl 4(%VW%7ﬁhY1 -oxazoldy Deyinyl hoxagyelghexadaer fhenes3,0:diote s hexadec- 13- ene- 2, 6- di on
1
7R, 8S, 9S,I37RSENH) 3% WS ER-4 S Dimidrnetonitr Cdwdssymethyl-pxazokgyRy | - vi nyl ]

4
48,
8-di hydroxy-7-ethyl -5,5,9, 13-t et ranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one
S, 3 S(-mpthykyinyl] 7P,IBS)entamethyl-oxacyclo exadec-13-ene-2,6-dione

S,

[

a

16R) -7, 11- Di hydroxy 10-ethyl -8, 8, 12, 16-t et ranet hyl -
1- met hyI 2{4$,2Rm9&(132016:—82(5))-I#BZL@—Ammyin]ﬂﬂl‘ﬂ’l-dﬁ&Zd]-é-yh)—birxeml-\a{njzlf}-. 1. 0] hept ad
ne-5, 9-

4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

1-
e
(
4,
(1
| 2
3-
ec

(1S,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
methyl-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione

(1S,3S(E),7S,10R,118,128S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl)-1-methyl-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-
5,9-dione

(1S,3S(E),7S,10R,118,128S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-methyl-
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-
5,9-dione

(4S,7R,88,98,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
methyl-2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,88,9S,13Z,16S(E))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-yl)-

1-methyl-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



dione (1 S,3 S(E),7 S, I OR | IS, 12S,16R-7,1

| - Di hydr oxy- 3-[ 2- (2- hydr oxynet hyl - oxazol - 4-yl)-1 -nmethyl-vinyl]- |

O ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14.1.0]-

hept adecane-5,9-dione (1 S,3 S(E),7S,1 OR 1 IS,

12S, 16R) - 3-[ 2- ( 2- Am nonet hyl - oxazol - 41yl ) -1-methyl - vinyl]-7,1

1-di hydroxy-10-ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14. 1.0]-
hept adecane-5, 9-di one

(4S, 7R 8S, 9S, SR, 8GO ) 3 ZA6SE)-he-{l-Deumbncnellyyd;ok8zqbebay | e dilyyl-viGA[-
1-fluoro-2- (2-nmethyl-oxazol-4-yl)-vinyl]-oxacycl ohexadec-1 3-ene-2, 6-di one
(4S, 7R, 8%,8%Bhydr&d,-1-6thiy L} )5;941 Btebamy iy Lonac doleZaded= IBysheg-dnby | - oxazol - 4-yl )
1-fluoro-vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec-| 3- ene- 2, 6- di one

4S, 7R, 8S, 9S, PR)d L 1155 i nyl
g 8- d|hydroxyégggﬁgﬁgz%%zggiggiéé%ﬁﬁ?gkacy?%%hgégﬁgkg?éyéﬁé&g%%ﬂgfgngl?X g 3

o SR SR NP B oAy 31 2

1.0]hept§decane 5, 9-di one (1 S$,38(2),7S, | OR 1 1S 12S,16R-7,1
- Di hydr oX¥"%-[ 2- (2 hydroxyrret hyl - oxazol 4- yI)
1 fluoro-vinyl] - tamethé(l 17- dloxa bi cycl o] 14.

. d hept adecaflé 3%E)ﬂ$j él S@S e? R/, B1- }E)dropg -3-[2-@=hydroxymethyl-oxazol-
S 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl - oxazol -4-yl)-1- quoro
Vi nyl | - 744yD- tieghol-iny11el (Bethyl-8.8.1 2.6 tesramethl-tyll7-dioxerbiey dx(a4 Biddy cl of 14. 1. 0] hep
t adecane- 5, 9-di one
heptadecane-5,9-dione
(1S,3S(E),7S,10R,118,12S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-methyl-
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]-
heptadecane-5,9-dione
(4S,7R,8S,98,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ 1 -fluoro-2-
(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-yl)-
1-fluoro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,137,16S(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,35(Z),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
fluoro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,3S(Z),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-y)-1-fluoro-vinyl}-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-

5,9-dione



(4S, 7R, 8S, 9S, 137, 16S(2) ) - 4, 8- D hydroxy-5,5,7,9, 13- pent anet hyl -1 6-[ 1- chl or o-
2- (2- et hyl - oxazol -4-yl)-vinyl]-oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 95, 13Z, 16S(2)) - 4, 8- Di hydr oxy- 1| 6-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yl)
1-chloro-vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S, 7R, 8S, 9S, 137, 16S( 2) ) - 16- [ 2- ( 2- Am gpnet hyl - oxazol - 4-yl)-1-chloro-vinyl] -
4, 8- di hydroxy-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec-1| 3-ene-2,6-dione (1 S, 3
S(2),7S, | OR 11 S, 12S, 16R)-7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl -3-[ 1-
chl or o- 2- ( 2- métHy$(ZpI846R514SyIRP16RhGH[R~(2-AlTinolinethzl-triazgled-y[) 14{luoro-

1. 0] hept adecane-5,9-dione (1 S,3 S(2),7 S, | OR | 1S, 12S 16R-7,1

| - Di hydr oxed B7, 1 P-d{h2dFoxst 808 yore2, hgHperrxdcthl 1-441 Jdjoxa-bicyclo[ 14.1.0]Theptadecane-
1-chloro-vinyl]-8, 8,10, 12, 16- pent anet hyl -4, 17- di oxa- bi cycl o[ 14.

| . O hept aipgapne- 5, 9-dione (1 S,3 S(2),7S, | OR | 1 §12S,16R)-3-[2-(2-Am
i nonmet hyl - oxazol -4-yl)-1-chl oro-

vinyil- 7 11 iy gk 365059, fe3 254/ DRSRIRTRLSY b 13 pbhafleBiR1 B P¥flbR) 14- 1. O hep

t adecane- 5, 9-

(4S, 7R, 85, 9S , 16S ~4.8-Di hydroxy-7-ethyl -5 9,13-tetramet hyl -16-[ 1-
f 1 uor o- 2- (@"Hégﬁly(l’xaééég%p'vjfly}%xag?'%&%a%?;a%'?&ﬁdegfeﬁ’ﬂgc | 3-ene- 2, 6-di one (4
SS7TR, 8 S, 9 S,137,16 S 2)9-4 8-Di.h ydroxy-16-[2-(2-hydroxynet hy]|

_oxazol - 4-yl) (4S,7R.85,98,137,16S(Z2))-4,8-Dihydroxy- 16-[2-(2-hydroxymethyl-oxazol-4-y1)-

1-fluoro-vinyl]-7-ethyl-5,5,9,13-tetranet hyl -oxacycl ohexadec- 13- ene- 2, 6-di
one 1-chloro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

(4S, 7R, 8S, 95, 137, 16S(2) ) - 16-[ 2- ( 2- Am nonet hyl - oxazol -4-yl)-1-fl uoro-vinyl]-
4, 8- di hydr oxy<{4S,2R J8$19591,3Z.,, B SIB)) 1 64[2-dDetnhiyidmetkhpleysalzolve yHhdedddrd-vemel- 2, 6- di one
43 (1 S,3 S(2),7S,1 OR 11 S,12S,16R) -7, |
| - Di hydr apgedihQdiek 8! 5; 89,83 -bentdfethl-6 298 Bhdxadec-13-ene-2,6-dione
(18,38(2),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
chloro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,38(2),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl)-1-chloro-vinyl]-8,8,10,12,16-pentamethyl-4, 17-didxa—bicyclo[ 14.1.0]heptadecane-
5,9-dione
(18,3S8(2),7S,10R,118,12S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-chloro-
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione
(4S,7R,88,98,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[1-
ﬂuoro-2-(2-methyl-oxazol-4-yl)-\}iny1]-oxacyclohexadec- 13-ene-2,6-dione
(4S,7R,8S,98,13Z,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-yl)-
1-fluoro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,88,98,13Z,16S(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro-vinyl]-

4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



3-[1-fluoro-2-(2-nethyl-oxazol -4-yl)-vinyl]-4,17-di oxa- bi cycl o[ 14.

1. 0] hept adecane-5,9- dione (1 S,3S5(2),7S, | OR 11 IS,

| 2S, 16R) - 7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxymet hyl - oxazol -
4-yl)-I-fluoro-vinyl]-10-ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa-bicyclo[14.1
.0] - heptadecane-5,9-dione (1 S,3S(Zx37S, | OR 11

S, 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl - oxazol -4-yl)-1-fl uoro-

vinyl]-7,11-di hydroxy-10-et hyl -8, 8,12, 16-t et ranet hyl -4, 17- di oxa- bi cycl o[ 14. 1
. 0] - hept adedd$8S&)ISdi0BnE S,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-

(4S, 7R, 8S, 9S, 137, 16S(Z2) ) - 4, 8- D hydroxy-7-ethyl -5,5,9, 13-tetranet hyl -16-[ 1-
chl or o- 23-[12fluaebd Ry(2-mxaziedbxadelyd-yDwinyy-,1 Dixy-biyblekiaidethk@adstane2s 8- di one

(4S, 7R, 8S, 9S, 137, 16S(Z2) ) - 4, 8- D hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yl)

1- chl or agiyaeny!l ] - 7-et hyl -5, 5, 9, 13-t et r anet hyl - oxacycl ohexadec-1 3- ene- 2, 6-di on

243 Z.Rhﬁﬁr oD G e O b 60t 8 G e
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3-[1-chloro-2-(2-nethyl -oxazol -4-yl)-vinyl]-4, 17-di oxa-bi cycl o] 14. 1. 0] hept ad
ecane- 5 @Ptael?%ﬁ@(% O%e S(2),7S, | OR 11 S,12S,16R)-7,1 |

- Di hydr oxy- 3- 2- hydr oxynet hyl - oxazol -
ey

4-yl)-1-chlo > 108 BiShh2S, 19R3-312-(2 A mispmgihet-nyazokd-yi)-Hflasra= bi cycl o[ 14. 1
. 0] - heptadecane59d|one 44 (1838(2) 7S, | OR | 1S,
12S, 16R)vifdyl]-2;1( 2iBriroxyrEl-Ethy1-8)& 42,0 b-tetray efhyl-4diildioxa-bicyclo[14.1.0]-

heptadecane-5,9-dione
(4S,7R,8S,98,137,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
chloro-2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(48,7R,88,98,137,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-yl)-
1-chloro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,1658(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-chloro-vinyl]-
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(15,35(2),7S,10R,118,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-chloro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(18,35(2),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl)-1-chloro-vinyl}-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]-

heptadecane-5,9-dione



vinyl]-7,1 1-di hydroxy-1 O-ethyl-8,8,12,16-tetranethyl -4, 17-di oxa- bi cycl of
14. 1.0]- heptadecane-5, 9-di one (4S, 7R,

8S, 9S, 137, 16S(E)) - 4, 8- Di hydroxy-5,5, 7,9, 13- pent anet hyl - 16-[ 2- ( 2-

met hyl -t hi azol - 4-yl ) -vinyl ] -oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- Di hydr ojy-16-[ 2- ( 2- hydr oxynet hyl -t hi azol - 4-yl)
vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 13Z, 16S(E) ) - 16-[ 2- ( 2- Ami nonet hyl -t hi azol -4-yl)-vinyl]-4, 8-

di hydr oxy- 5, ¥18,39(Z)FSpoR:, Hrsel2syl6R)8QyR ahidsadhg -t 8azehé-yD- Beldbmre (1 S, 3
S(E),7S,1 OR 11 S, 12S,16R)-7,11- D hydroxy-8, 8, 10, 12, 16- pent anet hyl - 3-[ 2-
(2- ”?'flh)é\h%)ﬁlgv éHQilh réﬁ!y)rolétﬁ}’ll-ﬂ 8.42,16- téifaﬂwqwcdl&[al&cﬁclé{]lhqmﬁdecane 5,9-dio
ne

S, 125, 1 Xy 3 [ 2- (2- hydroxynet hyl -t hi azol
4-yl)-vin aﬁ%’ﬁ%@g%%gw pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1.

S 158 i“é%fﬂf(ﬁé’??ﬁﬁﬁ%éﬁk@ﬁ hDT:5 57T oty o-0-

di hydr ox 12 nt amet hyl -4, 17- di ox i cycl o[ 14. 1. 0] hept adecane-5, 9
- di )c/)ne r¥1et yl-thi%zol 4- yl1 )-vinyl]- oxacyclof)llexadec 13-ene-2, dl%ney [ I'hep

(4S, 7R, 8S, 95, 137, 168(E£z - Di hydroxy-7-ethyl -5,5,9,13-tetranmet hyl - 16-[2-(2
- net hyl - t hi d487RASAS, 137, AE) ok Eyfmdmwﬂeﬁd[élc(21@déq¥én@ﬂtylﬁumé4-yl)

(4S, 7R, 8S, 9S, 13Z, 16S(E) ) - 4, 8- Di hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl -t hi azol - 4-yl)
vinyl ] - 7vinejzl]+§J5;759,53-9¢1ﬂt&nethylma¢mydigﬂexmdeadﬁedneﬁe66dtdee- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 13Z, 16S(E) ) - 16-[ 2- ( 2- Am nonet hyl -t hi azol -4-yl)-vinyl]-4, 8-

di hydr oxy- 7- q4byR;85,98, B 7 BsS(E))L 1Rt YA mismeths| -ahespds0-Vidylpag- 2, 6- di one (1
S,3S(E), 7S, 'OR 11 S, 12S,16R)-7, 11- Di hydr oxy-10- et hyl-'8, 8, 12, 16- t et r amet hy! -

g_ g i20 g} (23 dBYdRdy-5 81737 P -pdnathdthyil d%&;ldo‘he}a?cre@' 19%3eRiccdichol 14 1. 0] hept adecane- 5,
(18,3S(E),7S,10R,11S,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[2-
(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(1S,3S(E),7S,10R,11S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-vinyl]-7,1 1~
dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,88,9S,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[2-(2-
methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,13Z,16S(E))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-
vinyl}-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-thiazol-4-yl)-vinyl]-4,8-
dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S(E),7S,10R,118S,128,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-

3-[2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione



45 (1 S,3 S(EB),7S,1 OR 11

S, 12S, 16R) - 7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol

4-yl)-vinyl]-10 ethyl -8, 8,12, 16-tetranet hyl -4, 17- di oxa- bi cycl o[ 14.

1. 0] hept adecane-5,9- dione (1 S,3S(E), 7S, 10R, 11 .

S, 12S, 16R) - 3-[ 2- (2- Ami nonet hyl -thi azdd5 4-yl ) -vinyl]-7, 11- v
di hydroxy-10ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adeca
ne-5, 9- dione

(4S, 7R, 8S, 9S, (ISBSIBR[ %) IR 4| 1 2h, hGR)-bX I-DihBiraxys3-1B3(hhydrexsandtlyyl-thigzql2- ( 2-
pyridyl)-vinyl]-oxacycl ohexadec-13-ene-2,6-dione (1 S, 3S(E),7S, | OR 11
S, 12S, 16Byy)Ayihi-DDeyoil-8;8y1 28] BtefrdmdRy 1461 Pdivtxatbidyhiol F43E.) Rieptadecane-5,9-
(2-pyridyl)-vinyl]-4,17-di oxa-bicycl o[ 14. 1. 0] hept adecane- 5, 9-di one

(4S, 7R, 88ic8e S, 132, 16S(E)) - 4,

8- Di hydr oxy-7-ethyl-5,5,9,13-tetranet hyl - 16-[ 2- ( 2-

pyridyl) - vi nygﬂls:,%fﬁzjf’gf,ll@bﬁl@ql%,%é]?y_-%’f‘%(%Aﬁl‘iﬁénﬂ)&ﬁylftﬁiatﬁhl%-fl)-(v@yi]zﬁl1-' R 11

S, 12S, 16R) - 7, oxy- 10- et 2, 16-tetTane

(45, 7ie SOTBUEAV RS © B GRiy PLTE AR M b PR RRGRETEE 37 o T

benzot hi gzol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S, 7R, 881998 137, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzot hi azol -5-yl ) -
5,5,7,9, 13- pent anet hyl - oxacgcl ohexadec- 13- ene- 2, 6-di one
(4S, 7R, 8S, 95, H57/R.8%PS18Z(1 6SRN-hSrRINHGOXBEA76% hi-aewspmethyk-16-R-@- di hydr oxy-
5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13-ene-2,6-dione (1 S 3 S,75,1 OR 11
S, 128, 16Ryrdytingiltoxaryolohe$rd8c-18-eh@ 2, bedipent anet hyl - 3- (2
(1S,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 2-
(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[2-(2-
pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(18,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,165)-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-(2-methyl-
benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(45,7R,88,98,13Z,16S5)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

(18,3S,7S,10R, 118,128, 16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-(2-

methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione



met hyl - benzot hi azol - 5-yl ) -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adecane- 5, 9- di one 46
(1 S,3S,7S,10R,11 5,125, I6R) -7,
| - Di hydr oxy- 3- (2- hydr oxynet hyl - benzot hi azol
5-yl )-8, 8,10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl of
14. 1. 0] hept adecane-5,9-dione (1 S,346,7S, t OR 1
S, 125, 16R) - 3- ( 2- Am nonet hyl - benzot hi azol -5-yl)-7, 11-
di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl -4, 17- di oxa- bi cycl of
. 1. 0] hept ad&%38&S3 0B;1diSdAS,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
(4S, 7R, 8S, 9S, 137, 165) - 4, 8- Di hydr oxy-7-ethyl -5,5,9, 13-t etranet hyl - 16- ( 2-
met hyl - beyiz-8180i (N1 6-peritAmethylas; y-Hioke krgleloF1 43~ hepti cbarit- RHaione
(4S, 7R, 8S, 9S,13Z, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzot hi azol - 5-yl)

7-ethyl-5,5, Qm,@sbstmmqtshws 18RASY L ANRYALAG1-brBiheazdl-SyBL R IR
(4S, 7R 8S, 9S,13Z, 16S) 2162 (2> Ami nonet hyl - behzot hi azol - 5yl ) - 4, 8- di hydr oxy- 7-

et hyl - t 3 5,7S, |
R 11 s@@@e&?lgq%ﬁ%%ﬁaﬁég’& 1%‘3 d‘ﬁ@idogl‘?g%l%p%ggdaﬂ ?a%ré? Yl - 3-
(2-met hyl - I OX \Y [
14. 1. 0] hept agéﬁﬂﬁz‘%@ %/)ér‘ﬁé (%ﬁglygr%y%sghfl'%g 13-tptramehyl-16-(2-
16R) -7, 11- Di hydr oxy- .éz hydr ox nethyl benzat hi azol -
5-yl)- 10n@bﬂghen80thla102 rslhoé%qya e¥Agec-h3-gne-Zpulienehi cycl of
14. 1. 0] hept adecane- 5, 9- di one 15,3 S,35,7S, | OR | | S
125, 16]R) : (Z@.ﬁRr&Ssﬁ&}ﬁﬁ ldﬁéfﬂzii(aDlthydmly 15»(9+l)ydmxymeﬂ1yhy@trzoﬁyazm -5-yD)-
O ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adecane-5, 9-
di one  7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S, 7R, 8S, 9S,13Z, 16S) - 4, 8- Di hydr oxy-7-propyl -5,5,9, 13-tetramet hyl -1 6-( 2-
met ny enZO( S&R S; 165N 2L NS ﬁlh Bih@rzel-S-y upmamy Y

thyl-b t(hs Q#Q'sw@ids? lohryad be?nz 31-S-yhli bRy R 8S, 9S,

13Z, 16S)-4,8 hydr oxy- 2- hydr oxynet benzothlazol-5-y )
ethyl-5,5,9, 13-tetramethyl-oxacyclohexadec-1 3-ene-2,6-d10ne
(18,38,7S,10R,11S,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-y1)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,38,7S,10R,11S,128S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
S-yb)-10-ethyl-8,8,12,16-tetramethyl-4,1 7-di6xa—bicyclo[14. 1.0}heptadecane-5,9-dione
(18,38,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11-
dihydroxy-10-ethyl-8,8,12,1 6-te_tramethy1—4, 17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(4S,7R,SS,9S, 137,165)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88S,98,137,168)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)-
7-propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,137,165)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-

propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



7-propyl -5,5,9, 13-t et ranet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 95, 13Z, 165) - 16- ( 2- Am nonet hyl - benzot hi azol - 5-yl) - 4, 8-di hydr oxy- 7-
propyl -5,5,9, 13-t et ranet hyl - oxacycl ohexadec- | 3-ene- 2, 6-di one 47 (1

S,35, 75,1 OR 11 S,12S,16R) -7, 11- Di hydr oxy- 10- propyl -8, 8, 12, 16-tetranet hyl - 3
(2-met hyl - benzot hi azol -5-yl ) -4, 17-di oxa- bi cycl of

14. 1. 0] hept adecane-5,9-dione (1 S,3 S,7 S, | OR 11 S, 12

S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzot hi azol -

5-yl)-10- propylS,3.85,10R 16S1188,1 aReT HiyiDilydiaxyd1 Grappl-8,$dRdp-tetramethyl-3-

14. 1. J hept adecane-5,9-dione (1 S,3 S, 7S, | OR 11

S, 125, 16IRQ-ntiy2-bAmdortaami-5ys -ie ndidxhibagolof Bt V.0 heptadeébane-5,9-dione

di hydr oxy-1 0- propyl -8, 8, 12, 16-t et ranet hyl - 4, 17- di oxa- bi cycl of

14. 1. 0] hept adg®m7§11@R 195208, 1687, 1 RISy BSiy-3- (%ydroxymethyl-benzothlazol—
| 6S) - 4, 8- Di hydr Oxy- 7- butyl -5, 5, 9, 13- tetraneth | -16- (2-

9,
?‘ZE“%'RI 5005 aBekas L - BREY %12‘9?’}@‘3%%%édfgﬁylﬁé?%ﬂ%d%%%ﬁz%% %501 - 5-y1)
(74gUt7)F/< 82 859@5323%2%)‘81%25%5%%@%@ %%gﬁﬁ&l%ng Ei_a%‘%'iir’f?'c}nﬁs di hydr oxy- 7-
butyl -5,5,9, 13-tetraneth -oxacyclohexadec

S, 35, 75, Hidoryd Omprapyley.] % 1a-tetismedai-dyy- di@‘ab\l]?XHlQ[Méol}EP?é@‘EaéFPé’net hyl - 3-
(2- net hyl - benzot hi azol -5-yl ) -4, 17-di oxa- bi cycl of

14. 1. 0] h@iangdecane- 5, 9- di one ( 1583 S,7S, 10R 11
S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzot hi azol -
5-yl)-10- but yl(48878,8% 2S 167} 16S)-d/8eD thylrody-T butlyl 6559 1 B estcanaethyl-16-(2-
14.1. 0] hept adecane-5, 9-dione (1 S, 3 S, 7S, 10R 11
S, 128, 16R)etiylbenAMinDIBL )bz RONEREAHRZD-erRe=2/b-Hiohe 1 1-
(4S,7R,88,98,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)-
7-butyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88S,98,13Z,168S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
butyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,3S,7S,10R,118,12S,16R)-7,11-Dihydroxy-10-butyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,118,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-y1)-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0Theptadecane-5,9-dione
(18,38,7S,10R,118,128,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-
dihydroxy-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione

(4S,7R,8S,98,13Z,165)-4,8-Dihydroxy-7-allyl-5,5,9,13-tetramethyl-16-(2-

methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione



di hydr oxy-10 butyl -8, 8, 12, 16-t et ranet hyl - 4, 17- di oxa- bi cycl of

14. 1. 0] hept adecane-5, 9- di one

(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hydroxy-7-allyl-5,5,9,13-tetranet hyl -16-(2-

met hyl - benzot hi azol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6-di one 48

(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hydr oxy- I48- ( 2- hydr oxynet byl - benzot hi azol - 5-yl)
7-allyl-5/59, 13- tetranethyl oxacyclohexadec | 3- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Ami nonet hyl - benzothlazol 5-yl)-4, 8-di hydr oxy- 7-

al 'yl -5,5, 9, 1aSt7& 8981 5y | 6OxA8h ee- oZhyi-tdhAligatol-5SIB S, 7S, 1
OR1is, 12816%6R) 7,11-Di hy%xy lygﬁg}??yl 8, yghl 16- tetrarret hyl - %)3

(2- met hyl; n529bh33c ﬁéz%méh%'&xa@cﬁeﬂd&é%%@&%’ cﬂBﬂ-e4

d hep ta ecane 579-di one

1.

S,128,16R) 7 ( Y t h -
5-yl)-10-al | yﬁ%g%ag%g*{f 184 §§)r gﬁr@% %’mfhﬁ" iR q)é?’%ﬁlhydmxy”‘
1. Q hept di (1S3 S,7S

S, 12S, 16 fﬁégf%l Fﬁtﬁswﬂwﬁwaoaelﬁga%aﬂw&%rfn%% %ﬂ}onr 11 -

di hydroxy-10-allyl-8,8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14.

1.  hept adecallé @,lQﬂ b]ﬂselZ(Sgrngﬂ glnggdroxy-IO -allyl-8,8,12,16-tetramethyl-3-

| 3Z,16S)-4, 8-Di hydroxy 7-prop-2-inyl-5'5,9,13-tetranet hyl - 16- ( 2-

nmet hyl - bé?ﬁmeﬂhm-bmmbth&zyll—ﬁ—yb*awydibmbbcadeklﬂls)]het]mdzpzﬁweﬁ,Q}d&)ne

(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- | 6- ( 2- hydr oxynet hyl - benzot hi azol - 5-yl)
7- prop- 2-i nyl ¢18,38, 7%, 0Kk, 1 E3, [Z8YRSR)YA, | ORasMedx9 Beatieitodydrettiig-benotidinne

(4S, 7R, 8S, 95, 13Z, 16S) - 16- ( 2- Am nonet hyl - benzot hi azol - 5-yl) - 4, 8-di hydr oxy- 7-
prop- 2- i syl)- - aty?-8 83X Rl feBIREMYI-2, PXATPKGILRIBIRAEEL 0 |hdp B i&are-50disHae
(18,38,7S,10R,118,128, 1 6R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11-
dihydroxy-10-allyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(4S,7R,88,98,13Z,165)-4,8-Dihydroxy-7-prop-2-inyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)-
7-prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,13Z,168S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,38,7S,10R,11S,12S,16R)-7,1 1-Dihydroxy-10-prop-2-inyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(18,38,7S,10R,118,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-y1)-10-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-

dione



(1 S3S7S, | OR i IS 12S,16R)-7,1 | -D hydroxy-10-prop-2-inyl-8,8,12, 16-
t et ranet hyl - 3- ( 2- net hyl - benzot hi azol -5-yl ) -4, 17-di oxa- bi cycl o[ 14.

1. 0] hept adecane-5,9- dione (1 S,3 S, 7S,10R 11

S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxymnet hyl - benzot hi azol -
5-yl)-10-prop-2-inyl-8,8, 12, 16-tetrama hyl -4, 17- di oxa- bi cycl o[ 14. 1. 0] hept ade
cane-5,9- dione 49 (1 S,3S,7S, | OR 11

S, 12S, 16R) - 3- ( 2- Am nonet hyl - benzot hi azol )-7,11

di hydr oxy-1 0- éﬁrseiﬁ 75,il oK1 1@S,iQRhé(2~étrrrlam@tgylrbmzq_thlamloicabﬁbldyc| o[ 14. 1. Q hep
t adecane- 5, 9-di one

(4S, 7R, 88j§8rck3$4,0468)-24nB-T8,h5,d 6-ootseniethyli; 13 -dona-bibycio[94.1 Bheptadacast-hy| - 16- ( 2-
nmet hyl - benzot hi azol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 83,980ds3Z, 16S) - 4, 8- Di hydr oxy-1 6- ( 2- hydr oxynet hyl - benzot hi azol - 5-yl )
7-but-3-enyl -5,5,9, 13-t etranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 9S, g%n%@@%]i@z(l%sﬁ 8&91'?5‘;31‘33(%’ 7%’93%91 830l 135tebf£ﬁ1etﬂy18r61(2hydroxy 7-

but - 3- enyI 13-t etranet oxacyc ohexadet- 13~ éne- 2 fone (1 S,3

S, 7S, | -8, 8 12 16-

tetramet ﬁtg}é b?ﬁgo%%%??)%)e%%%c?@dgéz&g %3% %?’f’%&egia- bi cycl o[ 14.

1. 0] hept ad ch .

S 1123656% TR ﬁ%ﬁd@%%ﬂW@V@Wﬁééﬂﬁywmﬁmﬂawmhlamld-yD—
5-yl)-10 but-3-en ¥ 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14.

1. Q hept dduddrrayk: §,9 ]Cﬁ @Hémethyl-oxacyclohexadec 13-ene-2,6-dione

(4S,7R,88,98,13Z,16S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
but-3-enyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(18,3S,7S,10R,118,12S,16R)-7,11-Dihydroxy-10-but-3-enyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-S-yl)-4, 17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione

(18,38,7S,10R,11S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione

(1S,3S,7S,10R,118S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-
dihydroxy-10-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-
5,9-dione

(4S,7R,88,9S,13Z,16S)-4,8-Dihydroxy-7-but-3-inyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,8S,9S,13Z,168)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)-

7-but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



(1 S35 7S, | OR 11 S,12S,16R)-3-(2-Am nonet hyl - benzot hi azol -5-yl)-7,11-

di hydr oxy- 1| 0- but - 3-enyl -8, 8, 12, 16-tetranet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. J hept
adecane- 5,9-dione (4S, 7R, 8S,9S, 13Z,

16S) - 4, 8- Di hydroxy-7-but-3-inyl-5,5,9,13-tetranet hyl - 16- ( 2-

met hyl - benzot hi azol - 5-yl ) - oxacycl ohexsgdec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- | 6- ( 2- hydr oxynet hyl - benzot hi azol - 5-yl)
7-but-3-inyl-5,5,9,13-tetranet hyl - oxacycl ohexadec-1 3- ene- 2, 6-di one 50

(4S, 7R, 8S, 9S, USZRL,B%PS,16Z(18S)Aht-(IbAstirhethd rieotdihiazadtS-B3-¢#)8) dilyBexli-fy dr oxy- 7
but-3-inyl-5,5,9,13-tetranet hyl - oxacycl ohexadec-1 3-ene-2,6-dione (1

S, 3S, 7S, but-Bhyl3,53), 1R GirdmBRhyKoslabytlohexddex)3-dfd-Rediodei Nyl - 8, 8, 12, 16-

t et ramet hyl - 3- (2- net hyl - benzot hi azol -5-yl ) -4, 17-di oxa- bi cycl o[ 14.

1. 0] hept adecag 35,7, 161 @D§1ﬁsl1é1)37 $1-Dihydkox$R 0LButl3Piny1-8,8,12,16-
1S, 16R) - 7, 11- Di hydr oxy-3- ("2 ydroxynethyl benzot hi azol -

o1 )10 ) TPy 1 s

S,lZS,ngR 3- (2- Ami nonet hyl - benzot hi azol -5-yl)-7,11-
di hydr ox Tﬁ but 3 inyl -8, 8,12, 16-t et r anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hept
adecane-

(4S, 7R, 8 s 9 s §Ll§z3 %95} QBe 158, RS} ik ok y 1 -Biltydyoxy-3-@-Buhoxrpstiyltbenenthiozoket hy| -
benzoxazol - 5-yl ) - oxacycl ohexadec- 13-ene-2,6-dione (4 S, 7R 8 S, 9 S, 137, 16
S)-4, 8- Bybnltbedsinyb8 82 2nhpeenyethylyl 1-Bionz-bicaslo[ 145 Olpeptadecanc-S,9-
dione
(18,3S,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-
dihydroxy-10-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-
5,9-dione
(4S,7R,8S,9S5,13Z, 16S);4,8-Dihydr0xy-5,5,7,9, 13-pentamethyl-16-(2-methyl-
benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(45,7R,88,98,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,38,7S,10R,118,128,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-(2-
methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,3S8,7S,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-y1)-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,1 1-

dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione



5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 95, 13Z, 16S) - 16- ( 2- Am nonet hyl - benzoxazol - 5-yl ) - 4, 8-di hydr oxy-
5,5,7,9, 13- pent anet hyl - oxacycl ohexadec-13-ene-2,6-dione (1 S, 3 S, 7S, 10R, 11
S, 12S,16R)- 7, 11- D hydroxy-8, 8,10, 12, 16- pent anet hyl - 3- ( 2-

met hyl - benzoxazol - 5-yl ) -4, 17-di oxa- bixgycl o[ 14. 1. 0] hept adecane- 5, 9- di one
(1S, 3S, 7S, 10R, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazol
5-yl)-8,8,

10, 12, 16- pent @StRa88.99,11%.1 69)ok&-Dihydroxsol-Lthylks Sihbptetidmetiiel 6(3- di one (1

S, 3S, 7S | OR 11 S, 12S, 16R) - 3- (2- Am nonet hyl - benzoxazol -5-yl)-7,11-
dihydroxyw&wBb&ﬂp&&p&ﬁy@en@amﬂ@hy&kﬂﬂB%mdﬂ@&dbbécycl0[14.1.0]heptadecane-5,9
-dione 51 (4S, 7R

8S, 9S, 13Z, 16 SUSHRE8IH 41317, 089)-4,8 Bihydrody- %-gz-ﬂﬁjrbgtnﬁ RiteMyoxh Lol (2yl)-7-

met hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- | 3- ene- 2, 6- one

(4S 7R, 8 ; nmet hyl - benzoxazol -5-yl)-7-
et hyl - 5, §h§3§%%49é§§%%§%ﬁ(Q@%%ﬂ%%%% %gigﬁegxgggé%e 2, 6-dione (4S, 7R, 8S, 9S,

L7199 18 (G Ao s EED ARl R B R S 7 4
(2" ety HAUERS S ae T B Tt b 270) e adecane- 5, 5- i one
5. 125, 16R) - 7, B8 Fy WFoAYS 525 bShsat GRymecony Lo chch b 6-etramethy-3
5-yl)- 1C>ethy| 8,8, 12, 16-tetranet hyl -4, 17-di oxa- bi cycl o[ | 4.
1. Q hept é&ﬂm@@mbb@,zgxa;tbbﬁrgl)-{, 17-gio3a-8jcydo| 114. IdRhdmadscank$9-dione
6R) - 3- (2- Am nonet hyl - benzoxazol -5-yl)-7, 11
di hg d 5 ?x y- 10- @iSIBS, 731 (R, LES, 135, 1 6R ) A e Dihyyldroky 132 dh yabe eyl etlyyd dbeh Aokazol 0] hept adeca
| 5-yl)-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(1S,3S,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(4S,7R,8S,98,13Z7,16S)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88S,98,13Z,168S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
propyl-5,5,9,1 3-tetramethyl-oxaéyclohexadec- 13-ene-2,6-dione
(4S,7R,88S,98,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S,7S,10R,118,128,16R)-7,11-Dihydroxy-10-propyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,38,7S,10R,118,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-

5-yl)-10-propyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione



di one

(4S, 7R, 8S, 95, 13Z, 16S) - 4, 8- Di hydr oxy-7-propyl -5, 5,9, 13-t etranet hyl - 16- ( 2-

nmet hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- | 3- ene-2, 6-di one (4S, 7R, 8S, 9S, 13Z,

| 6S) - 4, 8- Di hydr oxy-| 6- (2- hydr oxymnet hyl - benzoxazol -5-yl)-7

propyl -5,5,9, 13-t et ranet hyl - oxacycl obgxadec- | 3- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Am nonet hyl - benzoxazol - 5-yl ) -4, 8-di hydr oxy- 7-
propyl -5,5,9, 13-t et ranet hyl - oxacycl ohexadec- 13-ene-2, 6-dione (1 S, 3S,7S,

IOR 11 S, 1 2%1S38R5,1PR1L1S, 126} IRIBRyA hinomsthybbenzex@okd-yD6Z4 bt r anet hyl - 3-

(2- nmet hyl - benzoxazol -5-yl ) -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adecane-5, 9-di one
(1 S, 3S, dibydroxyoR)-pbp$-8,8 32 16 trafm iyl i, Wydiorachic@el 6[d 4 HyG]heptadeedneyd, 9-benzoxazol -
5-yl)-10 propyl -8, 8,12, 16-tetramet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hept adecane-
5 9-diongto® (1 S, 357S, | OR1 1S

12S, 16R) - 3- ( 2- Ami nonet hyl - benzoxazol -5-yi)-7,1 | di hydroxy- |

0-propyl - 8, 8,8 7R %S9, [ HTREI), 8-Binly ey oxButPI-5 5 9! 1Bleettdmdin Al frcpt adecane- 5, 9-

di one

(4S, 7R, 8r§etg§1Lt;e%;?)élag@%ﬁ-?li)%k%én}’q E%%X%%ge%}ﬁ%_g’lg_d?m%zQ, 13-tetramet hyl - 16-( 2-

met hyl - benzoxazo oxacycl o ~‘ene-2, 6-di one

5 2 B P B S N B B sganasi )

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-yl ) - 4, 8- di hydr oxy- 7-
but yl - 5, Bitg-5189 drieteamsathyHoxasvslopexadret dgee263liete- 2, 6-dione (1 S, 3 S, 7S, 1
OR, 11 S, 12S,16R)-7,11-Di hydroxy-10-butyl -8, 8,12, 16-tetranethyl - 3-
(4S,7R,8S,9S5,13Z,168)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
butyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S,7S,10R,118,12S,16R)-7,11-Dihydroxy-10-butyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,118,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-y1)-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo] 14.1.0]heptadecane-5,9-dione
(18,35,7S,10R,118,128S, 16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-10-butyl-8.8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(4S,7R,88,98,137,16S)-4,8-Dihydroxy-7-allyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
allyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,13Z7,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-

allyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



- met hyl - benzoxazol - 5-yl ) -4, 17-di oxa- bi cycl o[ 14.1. 0] hept adecane- 5, 9-di one
SS;3S7S, I OR | 1
2S, 16R) -7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazol -
) - ]Obutyl 8,8, 12, 16-tetranet hyl -4, 17- di oxa- bi cycl of
] hept adecane- 5, 9 dione (1 S,35$, 7S,1 OR 11 S, 12S,
(2- Ami nonet hyl - benzoxazol -5-y1)-7, 11

I
. 1.0
) 3-

di hydr oxy- 10 but 8,12, 16-tetramet hyl -4, 17- di oxa- bi cycl of

14. 1. 0] hept adé&ééésso&ll(leaﬁeMM@,liFDlssdIQ&/ 19-3)tyl-8,8,12,16-tetramethyl-3-

| 6S) - 4, 8-Di hydroxy-7-ally!-5,59,13-tetramet hyl -16-(2-

met hyl - t(énn@h;dixehz@aydl)&yd)—ddﬁedimtmbdaﬁﬂn{-l #.3:-0dtreptade GneliSchdione

(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzoxazol -5-yl ) -7

allyl-5,5,9, 1(38,3sys,aoﬁnhysl,1-2s;<1@Ry1711qtlm?&eﬁy-z?(ze@ero&yﬁem&m@zoxazol-
(4S, 7R 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-yl ) - 4, 8-di hydr oxy- 7-

ally!- \1/1? 1@)—%11%@8 BQQ“Q%QWrarHé% yzpiﬁﬁi%%@gf%?clbﬁﬂqnﬂh@ptﬁie@é&f‘ﬁ9 divne(1 S, 3
S, 7S, 1CR S,’16R) - dr oxy- 10- al 712, 16-t étranet hyI 3

(2-net hyl - ) di 9% ) )Y lecane- 5, 9-di one
R S'H?)%g@ mﬁrlg,é,l}gé’%ﬁg (9_/!&&& ﬁx‘é&kjptén%xé'zopls NeP 2
-Di hydro 2- | -
0-al 1 yi Bt PRI s AT hoiticlasf heademne 55
J hept adecane-5, 9-dione (1 S 35,751 OR, | |
S, 125, 164913 ( 2- Ani nomet hyl - benzoxazol - 5-yl ) -7, 11
di hydroxy-10-allyl-8,8,12, 16-tetranethyl -4, 17- dloxa bi cycl o 14.
1. 0 hept adec 6(&&,7&8@,98@]1%1368) -4,8-Dihydroxy- 7-prop -2-inyl-5,5,9,13-tetramethyl-16-(2-
(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hydr oxy-7-prop-2-inyl-5,5,9,13-tetranet hyl -16-(2
- met hyIm&lhylzbmmlzel%—yl))oxmmyxei&amhexMﬂ@-%b&%ierme- 2, 6-di one
(4S,7R,88,98,13Z,168)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88S,98,137,168)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S,7S,10R,118,128,16R)-7,11-Dihydroxy-10-prop-2-inyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(18,35,7S,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-10-prop-2-inyl-8,8,12, 16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(18,3S,7S,10R,118,128,16R)-3-(2-Aminomethyl-benzoxazol-5-y1)-7,11-
dihydroxy-10-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0Theptadecane-

5,9-dione



(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzoxazol -5-yl ) -7
prop-2-inyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec-1| 3- ene- 2, 6-di one

(4S, 7R, 8S,9S,13Z,16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-yl) - 4, 8-di hydr oxy- 7-
prop-2-inyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec-1| 3-ene- 2, 6-di one (1

S,35 7S, I OR | 1 S,12S5,16R)-7, | 1-43 hydroxy-10-prop-2-inyl-8, 8,12, 16-
t et ranet hyl - 3- ( 2- net hyl - benzoxazol - 5-yl ) -4, 17- di oxa- bi cycl o] 14.

1. 0] hept adecane-5,9- dione (1 S,3 S, 7S, | OR | IS,

12S, 16R) - 7, 114Bi1R88,9%.¥3 31 6Q)-h§-dribydroxt-Mpht-Denygex 590 B-tetramethyl-16-(2-
5-yl)-10 prop-2-inyl-8,8,12,16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14.

1. 0] hept agegRbB&z0xH0]- dlyﬂbn&aéﬂcl&e&a&cﬂsrenb Zg?dﬂ;ihel S,
12S, 16R) - 3- ( 2- Am nonet hyl - benzoxazol -5-yl)-7, 11-

di hydr oxy- 1 0- Msoﬂt QS 9@3152&6@-4-@ Difydr6ty-26et-Rydro fynicfh flitRy Aok QY19 14. 1. Q hep

t adecane- 5,9-dio
et hyl ﬁ?ﬁaaeé?or%@ #fa%féﬂe*;%‘?éﬁé%g%‘gﬁéﬁ e e
R A e e CROR
(4S, 7R, 8S, 98 13Z, 16 g |t6 (2- Ami nonet hyl - benzoxazol - 5-yl) -4, 8-di hydr oxy- 7-
but - 3- en{¥t=3senyt-5,9, B3-tetamethrkprayeloheiaged- bhencadbwlions- ene- 2, 6- di one (1
S,357S, | OR 1.1 S,12S,16R)-7, 11- D hydroxy-10-but-3-enyl-8,8, 1 2,16-
t et ranet hyl - 3€1(52’)Sr,@,1r@11,1-b%h&33k@z)01,1EDjhy)iIWyilf)-lditdxmbeLBy@Lw[-14. e hept adeca
ness. > tetramethyl-3-(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(18,35,7S,10R,118,12S,16R)-7,11-Dihydroxy-3 ;(2-hydroxymethyl-benzoxazol-
5-y1)-10-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(18,3S,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-10-but-3-enyl-8,8,12, 16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione
(4S,7R,88,98,13Z,168)-4,8-Dihydroxy-7-but-3-inyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,16S)-4,8-Dihydroxy-1 6-(2-hydroxymethy1—benzoxazol-S-yl)-7-
but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,8S,98,13Z,168)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-

but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione



dione (1 S, 3S,7S,10R 11

S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazol -

5-yl)-10 but-3-enyl -8, 8,12, 16-t et ranet hyl -4, 17- di oxa- bi cycl o[ 14.

1. g hept adecane-5,9- dione (1 S,3 S, 7S, | OR 11

S, 12S, 16R) - 3- ( 2- Am nonet hyl - benzoxazéb-5-yl ) -7, 11-

di hydr oxy- 1| 0- but - 3-enyl -8, 8, 12, 16-tetranet hyl -4, 17- di oxa- bi cycl o[ 14. 1. J hept
adecane- 5, 9-di one ) ]

(4S, 7R, 8S, 9S,(183S1690R41 18, 15Shiod) dxh -Rihydiox 3-10rppt-39n9-88,1316et r aret hyl - | 6- ( 2-
met hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8Sirafteth@Z3-(6mpthd]-Berl2okardi-6yY)-4, 67-(Rx by obefirel. G bpthdacamxi 20l - 5-yl ) - 7
but-3-inyl-5,5,9,13-tetranet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S, 7R, 88o&S, 13Z, 16S)-16-(2- Am nonet hyl - benzoxazol - 5-yl ) -4, 8-di hydr oxy- 7-
but-3-inyl-5,5,9,13-tetranet hyl - oxacycl ohexadec-1| 3-ene-2,6-dione 55 (1 S, 3

S, 7S, 10R, 11 Ut -
tetramethyl - g 1@%85\783{@)5) rlb%elr?z%oﬂ?gglgdlfloﬁmyhg 9?7(%?’3%&%}%3% %grtz%gaml A hept adeca

ne-5, 9- ,
S, 125, 16 ?BQ% gf%&sfﬁi‘f%’ 13‘“2@3?1 r‘é‘%]r%?’ha"?“’%"lﬂzoxaéh‘iptade""‘“e 5.9
5- yI)-IOdbut 3-inyl-8,8, 12 16-tetramet hyl -4, 17- di oxa- bi cycl o[ 14. 1. 0] hept adec
ane- 5, 9- 8’i“’one(1sss781c1:e 11
S, 12S, 16R) - 3- ( 2- Ami_nomet - benzoxazol -
di hydr oxy- I 0- §t35575r1r9% 11§/ BS1PRIG-@ e’%lﬂlawateﬂw banZP’Fa@il 8 Bilkycl o 14. 1. 0] hept
adecane-
dihydroxy-10-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-

5,9-dione



5,9-dione 56 Cains 1. Process for the production of Cl-Cl5-epothilone
fragnments of general formula |, R7 R6 R5 13 12 Rdb 3 G,5 R R4a 7 OP&R R20
Rla Rlb 6 2b RI3 Rea R1 Z Rl14 in which Rl a, Rlb are the sane or

di fferent and nean hydrogen, Cl-Cl10-al kyl, aryl, C7-C20-aral kyl, or
together nean a -(CH2)mgroup with msg 2, 3, 4 or 5, R2a, R2b are the sane
or different and nean hydrogen, C2-C |G alkenyl or C2- C1 Oalkinyl, R3
nmeans hydrogen, Cl-Cl O al kyl, aryl, C7-C20-aral kyl, R4a, R4b are the sane or
di f f eren€laamsl nean hydrogen, C1 -C I Oalkyl, aryl, C7-C20-aralkyl or
together nean a -(CH2)p group with p = 2, 3, 4 or 5,

1. Process for the production of C|-Cj5-epothilone fragments of general

formula I,

in which
R1a RID are the same or different and mean hydrogen, C1-Cio-alkyl, aryl,
C7-Chp-aralkyl, or together mean a -(CHp)y, group withm =2, 3,4 or 5,
R23 R2D are the same or different and mean hydrogen, Co-C1g-alkenyl or Co-
Cjo-alkinyl,
R3  means hydrogen, C{-Cyg-alkyl, aryl, C7-Cpq-aralkyl,
R4a RA4b are the same or different and mean hydrogen, C1-Cqpp-alkyl, aryl,
C7-Cpp-aralkyl or together mean a -(CH2)p group withp=2, 3,4 or 5,
RS means hydrogen, C|-Cj¢-alkyl, aryl, C7-’C2O-aralky1,

RO, R7 each mean a hydrogen atom, together an additional bond or together an



R5 neans hydrogen, CI-Cl O al kyl, aryl, C7-C20-aral kyl, R6, R7 each nean a
hydr ogen atom together an additional bond or together an 57 oxygen atom G
means a group X=CR8-, a bicyclic or tricyclic aryl radical, R8 neans

hydr ogen, hal ogen, Cl-C20-al kyl, aryl, C7-C20-aral kyl, which all can be
substituted, X neans an oxygen atom 3mo al koxy groups OR23, a C2-C

10- al kyl ene- a, wdi oxy group, which can be straight-chain or branched, H OR9
or a grouping CRIOR11 whereby R23 stands for a Cl-C20-al kyl radical, RO
stands for hydrogeexygen atopx, ot ecti ve group PGx, R10, RL | are the sane or
different and stand for hydrogen, a Cl-C20- al kyl, aryl, or C7-C20-aral kyl

radical, or R@;O anfedhs hlorbGOIREORS. a%éy@llé&Qn@%ﬂa)ékﬁrﬂfdl%r bon at om t oget her
stand for a 5- to 7- nenbered carbocy¢lic ring, RI3 nmeans CH2OR13a CH2- Hal ,

(le_lé?a %Elﬁe dﬁogenme@tﬁzhy E%q%ﬁa%%g?ﬁ]y&goe %&10?14%;@561@ Fraﬁ@’é’(%ﬁ Fe R(1 ?J?Q) 0
group or together a CRl5aR 5b group, R13b R14b nean hydrogen, Cl1- C20- al kyl ,
aryl, Cl1- C20- ar al kgdn,be substituted,

X means an oxygen atom, two alkoxy groups OR23,a Cp-C1p-alkylene-

a,m-dioxy group, which can be straight-chain or branched, H/ OR% ora

grouping CR10R1 1

whereby

R23  stands fora C1-C20-alk'yl radical,

RY  stands for hydrogen or a protective group PGX,

R10 R11 are the same or different and stand for hydrogen, a C1-C2¢0-

alkyl, aryl, or C7-Cag-aralkyl radical, or R10 and R1! together

with the methylene carbon atom together stand for a 5- to 7-

membered carbocyclic ring,

R13  means CHoOR132, CHy-Hal, CHO, CO5R 13D, or COHal,

R14  means hydrogen, OR!4a Hal, or OSOzRMb,

R13a r14a mean hydrogen, SOp-alkyl, SO3-aryl, SOy-aralkyl or together a
-(CHp)q group or together a CR15ar15b group,

R13b R14b mean hydrogen, C1-Cpq-alkyl, aryl, C1-C20-aralky1,

R152 R15b are the same or different and mean hydrogen, C1-C1g-alkyl, aryl,

C7-Cyp-aralkyl, or together a -(CHp)q group,



R15a R15b are the sane or different and nean hydrogen, Cl-Cl10-al kyl, aryl,
C7- C20-aral kyl, or together a -(CH2)g group, 58 o neans 2 to 4, q neans 3
to 6, R20 neans OPG3, NHR29, or N3, Z means an oxygen atomor H OR12,
whereby R12 is hydrogen or a protective group P& including al

stereoi soners as well as m xtures thegeof, and free hydroxyl groups in R13
and R14 can be etherified or esterified, free carbonyl groups in Z and R13
can be ketalized, converted into an enol ether or reduced, and free acid
groups in Rl3 and m¥ahsRam4pe converted into their salts with bases,
characterized in that a C 1-C6 fragnment (epothilone nunbering systen) of
gener al fornu;a Amé&hng3kdb R2 R 13"R2b' 1la’ 6 AO in which Rla®" Rb'" R2a
R2b', R13' and R14' have the neanings already nentioned for Rla R b, R2a,

R2b, R13 and Big, rilena%lsb?’id?gNﬂﬂ”SotrﬁeOi somers as well as mxtures

Z means an oxygen atom or H/OR12,
whereby

RIZ s hydrogen or a protective group PGZ

including all stereoisomers as well as mixtures thereof, and
free hydroxyl groups in R13 and R14 can be etherified or esterified, free carbonyl
groups in Z and R13 can be ketalized, converted into an enol ether or reduced, and free

acid groups in R13 und R14 can be converted into their salts with bases,
characterized in that

a C1-C6 fragment (epothilone numbering system) of general formula A

R1a‘ R1b' RZa'

R14' 6 RZb'

R13‘

—

A

in which
R1a| R1b' R2a’ R2b' R13'and R14' have the meanings already mentioned for
Rla Rlb, R2a, R2b, R13 and R14, including all stereoisomers as well as mixtures

thereof , and free hydroxyl groups in R13 und R14 can be etherified or esterified, free



t hereof, and free hydroxyl groups in R13 and R14 can be etherified or
esterified, free 59 carbonyl groups in A and R13 can be ketali zed,
converted into an enol ether or reduced, and free acid groups in A can be
converted into their salts with bases, is reacted with a C7-Cl2 fragnent
(epot hi |l one nunbering systen) of genepal formula R5. 12 V Rd4a' 7 R3a

Rab' W B in which R3a’ R4a' R413' and R5' have the neanings already
mentioned for R3a, R4 and R5, and V neans an oxygen atom two al koxy groups

OR17, a &dbdalPg@dlifyine0end RI1vcsh KoRetdiz6d] Ronviited iht6 am e efiler af @iceghai n or
branched, or 1-UORL6 W neans an oxygen atom two al koxy groups OR19, a

C2- C10- : i r HE Laht -chain or branched, or
FVCRI8,thm%%?ggﬁggmﬁﬁg2%%%&%#??$*%F%g%gﬁgﬁ§§%§&§Bﬁggn hydrogen or a

pCIr ?ggt_;%%ﬁ%e(a%th £Eh.c IBJfZa’gm%gitg (’ep&ﬂff&%en’ﬁ%%%}ihg’ S)%{en%rl)ef‘ g@t?e%lr}grrmulge an

R®
12
v 4a’
R " 7 R3a‘
R w
B

in which

R34, R4@' R4D' and R have the meanings already mentioned for R32, R4 and
R5, and

\Y% means an oxygen atom, two alkoxy groups OR17, a Cy-Cjp-alkylene-
a,m-dioxy group, which can be straight-chain or branched, or H/OR16,

W means an oxygen atom, two alkoxy groups OR19,a Cy-Cqg-alkylene-

a,®-dioxy group, which can be straight-chain or branched, or H/OR18,
R16 R18, independently of oﬁe another, mean hydrogen or a protective group
PGl
RI17,RI19, independently of one another, mean C1-Cy_alkyl,

to form a partial fragment of general formula AB



to forma partial fragnment of general fornula AB 60 V R5 R4a R3' R4' OPGlL4
RTh Rlb' R13' R2b Rl14'" Z Rea AB in which R a° Rb Ra R2b', R3'" Rda',
Rdb', R5, R13'" Rl14' V and Z have the already- nentioned nmeani ngs, and PGl4
represents a hydrogen atomor a protective group PG and this parti al
fragment of general fornmula ABis reatted with a C1| 3-C 15 fragnent

(epot hil one nunbering system of general formula CG 115 113R7 R20' R21 C
in which G has the neaning already nentioned in general fornula | for G
and R7' means a hydrogen atom means hal ogen, N3, NHR29, a hydroxy
group, a protected hydroxy groap

in which

Rla RIb R2a' R2b' R3' R4a' R4 RS R13' R14', V and Z have the already-
mentioned meanings, and

pGl4 represents a hydrogen atom or a protective group PG, and

this partial fragment of general formula AB is reacted with a C13-C15 fragment

(epothilone numbering system) of general formula C

13

G'e R’
T, L

R R
Cc
in which
G has the meaning already mentioned in general formula I for G, and

R7"  means a hydrogen atom,

R20"  means halogen, N3, NHR29, a hydroxy group, a protected hydroxy group

0-PG3,a protected amino group NR29PG3, a C1-Cpp-alkylsulfonyloxy



O PG3, a protected am no group NR29PG3, a Cl-Cl10-al kyl sul fonyl oxy 61 group,
whi ch optionally can be perfluorinated, a benzoyl oxy group that is
optionally substituted by Cl-C4-alkyl, nitro, chlorine or brom ne, an
NR29SQ2CH3 group, an NR29C(=0 CH3 group, or a CH2-C(=0) -CH3 group, R21
means a hydroxy group, hal ogen, a pralected hydroxy group OPG3, a

phosphoni um hal i de radi cal PPh3+Hal - (Ph = Phenyl; Hal = F, d, Br, 1), a
phosphonate radical P(O(0Q2 (Q = C1-Cl0-al kyl or phenyl) or a phosphine
oxi de radical P(O) $ngp,vhchomieaally gan brperilverinated adeogatoxargraip tatial kyl , to
forma conpound of general fornula ABC (= conpound of general fornula |I) R6
R5. R Rd4a R3 G Raition@BGlbstitR2DRY & | -Rf-hlkyRbBto, Bidbtine flbtomiheRen, ABC in
which RRa’ Rb Ra', Rb', R3 R4da’ R4b' R5' R6, R7, R13 R14, G and Z have

the NR29802CH3 group, an NR29C(=O)CH3 group, or a CH»-C(=0)-CHj
group,
R21  means a hydroxy group, halogen, a protected hydroxy group OPG3, a
phosphonium halide radical PPh3*Hal- (Ph = Phenyl; Hal = F, Cl, Br, I), a
phosphonate radical P(0O)(0Q)> (Q = C1-Cg-alkyl or phenyl) or a
phosphin.e' oxide radical P(O)Phy (Ph = Phenyl),
R29  means hydrogen or C1-Cg-alkyl,

to form a compound of general formula ABC ( = compound of general formula I)

in which
Rla’ RIb’ R22’ R2b’ R3' pda’ R4b’ RS, RS, R7, R13, R14, G and Z have the
already mentioned meanings, and

pGl4 represents a hydrogen atom or a protective group PG.



al ready nentioned neani ngs, and PGl4 represents a hydrogen atomor a
protective group PG 62 2. Process according to claiml, wherein a conpound
of general fornmula 1, in which Rla Rib are the same and nean Cl-C6-al kyl,

or together nmean a -(CH2)mgroup with m= 2, 3 or 4, R2a, R2b are different
and nean hydrogen, C2-Cl10-al kenyl or 622-C10-al ki nyl, R5 neans hydrogen,

Cl- C6-al kyl, Rg neans hydrogen, hal ogen, Cl-C6-al kyl, Rl5a R15b are the sane
or different and nean hydrogen, Cl-C6-alkyl, aryl, C7-C20-aralkyl, or

t oget her mean2-aProgaspiageprding tpclaiqn hehereima cempoundjo geresel dermenla B.  Pr ocess
according to claim1l1, wherein a conpound of general formula I, in which Rla
R b are mhehislane and nean Cl-C3-al kyl, or together nmean a -(CH2)m group

with m= 2, 3 or 4, R2a neans hydrogen, R2b neans C2-C6-al kenyl or

C2- C6-al kinyl g1a RIbIRARS SINAAREBGLN E]-cGhGE @ dpbther RRan RICHRSEIRGI, MBan an
addi ti onal bond,
withm =2, 3 or 4,
R2a R2b are different and mean hydrogen, Co-C1-alkenyl or C»-Cqg-alkinyl,
RS> means hydrogen, C1-Cg-alkyl,
R8  means hydrogen, halogen, C1-Cg-alkyl,
R15a R15b gre the same or different and mean hydrogen, C1-Cg-alkyl, aryl,

C7-Cao-aralkyl, or together mean a -(CHp)q group,
q means 3 to 6,
is produced.
’ 3. Process according to claim 1, wherein a compound of general formula I,
in which
Rla RIb are the same and mean C1-Cz-alkyl, or togefher mean a -(CHp), group
withm =2, 3 or 4,
R22  means hydrogen,
R2b  means Cy-Cg-alkenyl or Cp-Cg-alkinyl,
R>  means hydrogen, or C1-Cz-alkyl,
R6, R7 together mean an additional bond,
G means a group X=CR8-, ora bicyclic aryl radical,

RS means hydrogen, fluorine, chlorine, or C1-C3-alkyl,



G nmeans a group X=CR8-, or a bicyclic aryl radical, R8 neans hydrogen,
fluorine, chlorine, or Cl-C3-alkyl, 63 X neans oxygen or a group CRI ORI1
Rl O neans hydrogen, RI | neans aryl, R13 neans CH2ORI 3a or CO2R13b R14
means OR14a Rl3a Rl4a together nean a CRl15aRI 5b group, R13b nmeans hydrogen
or Cl-C6-al kyl, R 5a R15b are the sagg and nean Cl-C3-al kyl, or together
nmean a -(CH2)q group, or RI Sa R15b are different and nean hydrogen or
aryl, g means 4 or 5, Z neans oxygen, is produced. 4. Process for the

producti on ofxepotdan9Bgy ﬁggbyy (hmqgghmugpneral formula It R7 R6 RS 13 12
Rdb 3 G 15 R Rda OP&XR

R10  means hydrogen,
RIl'  means aryl,

RI3 means CHyOR 132 or COpR13D,

R14  means OR14a

R13a R14a (ogether mean a CRI5aR15b group,

RI3b  means hydrogen or C1-Cg-alkyl,

R152 R15b are the same and mean C1-C3-alkyl, or together mean a -(CH)q

group, or

- R15a R1I5b are different and mean hydrogen or aryl,

q means 4 or 5,
Z means oxygen,
is produced.

4. Process for the production of epothilone derivatives of general formula II

. R6 R




6 RPb KRea 1 Z R14 64 in which substituents Rla, R b, R2a, R2b, R3, R4a,
Rob, R5, R6, R7, G OP& and Z have the neanings that are indicated in
general formula I, and A-K neans a group -0-C(=0, -0OCH2-, -CH C(=0O) -
-NR29-C(=0O) -, or -NR 29-S2-, wherein an initial epothilone product of
general formula | that is obtained aggording to one of the precedi ng cl ai ns
1 to 3 is cyclized. 5. Conpounds of general formula AB V R R aa' R3, Rob
OPGl4 R a Rb R13 R2b R4 Z Rea. ABin which Ra Rb Ra', Rb', R3
R4a', Rain'whigtssubri@entRRA, RV, BHdRZ, RARE, Ri%e RAIR%RAYG, ORGT andifekhvestami ngs, and
PG 14 represents a hydrogen atomor a protective group PG

meanings that are indicated in general formula I, and

A-K means a group —O-C(=0), -OCH,-, -CH,C(=0)-, -NR¥-C(=0)-, or -NR*-SO,-,
wherein an initial epothilone product of general formula I that is obtained according to
one of the preceding claims 1 to 3 is cyclized.

5. Compounds of general formula AB

in which R12' R1b'" R2a', R2b" R3 R4’ R4Y" R5 RI3' R14') V and Z have the already

mentioned meanings, and PG14 represents a hydrogen atom or a protective group PG.




