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 OH 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-glycoprotein- forning mul tiresistant
tunmor lines in conparison to taxgol _as well as their sical properties
that are skfgesss &or the Proyctioppf Cu-LugpFragments of Epgthilgnes gw?{ DSrivalYest hat i s

hi gher by a factor of 30, this novel structural class is especially

advant ageous for the devel opnent oftherephar naceutical agent for therapy of
mal i gnant tunors. The object of this invention consists in making avail abl e
new Cl- Cl2-epothilone conponents in |large anounts that can be used for the
synthesis of a wide variety of epothilones and derivatives thereof, as they
are described in, for exanple, WO 9907692, WD 0049020, WO 0001333 or DE
199210861. 2 Hdfieset ahdesctibothe dpsmixidreson bitha oatetal pibsdoet epothiddnethe Cl-

C15- epot hil one fragnent of general fornula I, 1,
(R = hydrogen) and epothilone B (R = methyl)

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-glycoprotein-forming multiresistant tumor lines in comparison to taxol
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
tmors.

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.



in which Rla, Rlb are the sane or different and nean hydrogen, Cl-C10-al kyl,
aryl, C7-C20-aral kyl, or together nean a -(CH2)mgroup with m= 2, 3, 4 or
5, R2a, R2b are the sane or different and nean hydrogen, Cl-C10-al kyl,

C2- C10- al kenyl , C2-C10-al ki nyl, aryl, C7-C20-aral kyl or together nean a
-(CH2)n group with n =2, 3, 4 or 5 R3 neans hydrogen, Cl1-Cl10-al kyl, aryl,
or C7-C20-aral kyl, Rda, R4b are the gane or different and nean hydrogen,

Cl- C10- al kyl aryI C7- C20- aral kyl or together nean a -(CH2)p group with p
=2, 3, 4 o0r 5, R5 means hydrogen, Cl-Cl10-al kyl, ary or Cr7-C20-ar al kyl,

R6, R7 each @@ﬁ‘%emr%%wehihﬁwvet@&@?ﬁ&“ Oir‘rh%‘a]df:tSre@Hﬁ'Flo%ﬁég'ﬂﬁmtoget her an
oxygen atom 3 G neans a group X = CRS, a bicyclic or tricyclic aryl

radi cal , oRSnaehissmilpdr ogen, hal ogen, Cl-C20-al kyl, aryl, or C7-C20-aralkyl,
which can all be substituted, X neans an oxygen atom two al koxy groups
OR23, a C2-C10-al kyl ene- aﬁw digxy group, which can be straight-chain or
branched, H OR9 or a grRpi N OR11, whereby R23 stands for a

Cl - C20-al kyl radi cal,

in which

R1a R1b are the same or different and mean hydrogen, C1-Crp-alkyl, aryl,
C7-Cyp-aralkyl, or together mean a -(CHp)y, group withm =2, 3,4 or 5,

R2a R2b are the same or different and mean hydrogen, Cq1-Cqg-alkyl,
Cy-Cqp-alkenyl, Co-Cqp-alkinyl, aryl, C7-Cog-aralkyl or together mean a
-(CHy), group withn=2,3,4 015,

R3  means hydrogen, C1-Cjg-alkyl, aryl, or C7-Cpq-aralkyl,

R#2a, R4V are the same or different and mean hydrogen, C1-Cqg-alkyl, aryl,
C7-Coq-aralkyl or together mean a —(CH2)p groupwithp=2,3,4 015,

R>  means hydrogen, C1-Cpq-alkyl, aryl, or C7-Coq-aralkyl,

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

oxygen atom,



RO stands for hydrogen or a protective group PGX, R10, Rl11l are the sane or
different and stand for hydrogen, a Cl-C20- al kyl radical, aryl radical, or
C7- C20-aral kyl radical, or R1I0 and R1l together with the nethyl ene carbon
atomtogether stand for a 5- to 7-nenbered carbocyclic ring, R13 neans
CH20R13a, CH2-Hal, CHO, CO2R13b, or COHal, R14 neans hydrogen, ORl4a, Hal,
or OSO2R14b, Rl13a, Rl4a nean hydroger3 S02-al kyl, S02-aryl, S02-aral kyl or
together a -(CH2)o group or together a CR15aR15b group, R13b, R14b nean
hydr ogen, d -C20-al kyl, aryl, or C-C20-aral kyl, Rl5a, Rl5b are the sane or
di fferent andGrmearmménpdpgogep,X €Ell§1@b'atbfkly:1qr taeyylic aryOadc2D- ar al kyl , or
together a -(CH2)q group, o neans 2 to 4, 4 g neans 3 to 6, R20 neans OPG3,

NHR29, or N3, p& %sﬁ??rﬁ%%ﬂgfé?%%éngﬁ-@gpgﬁ Ty, ot ORLSRYrELE dificf?y dr ogen or

a protective group P& i sonhers’ a as m xtures

t her eof, and .
can all be substituted,

X means an oxygen atom, two alkoxy groups OR23, a Cp-Cqp-alkylene-
a,w-dioxy group, which can be straight-chain or branched, H/ORY or a

grouping CRIOR11)
whereby

R23  stands for a C1-Cop-alkyl radical,

R®  stands for hydrogen or a protective group PG¥,

R10, R11 gre the same or different and stand for hydrogen, a C1-C2¢)-
alkyl radical, aryl radical, or C7-Cog-aralkyl radical, or R10 and

R11 together with the methylene carbon atom together stand for a

5- to 7-membered carbocyclic ring,

R13  means CHyOR132, CHy-Hal, CHO, CO,R13b, or COHal,

R14  means hydrogen, OR142 Hal, or 0SO,R14b,

R13a r14a mean hydrogen, SOy-alkyl, SOy-aryl, SO»-aralkyl or together a
-(CH2), group or together a CR15aR15b group,

R13b, R14b mean hydrogen, C1-Cop-alkyl, aryl, or C4-Cpg-aralkyl,

R15a RISb are the same or different and mean hydrogen, C1-Cqg-alkyl, aryl,
C7-Coq-aralkyl, or together a -(CH2)q group,

0 means 2 to 4,



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 3 and RE4 can be converted into their
salts with bases. As alkyl groups Rla, Rib, RRa, R2b, R3, R4a, R4b, R5, RS,
R10, R11, R13b, R14b, R15a, R15b and R23, straight-chain or branched-chain
al kyl groups with 1-10 carbon atons an be consi dered, such as, for
exanple, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl,
pentyl, isopentyl, neo%entyl, heptyl, hexyl, and decyl. Al kyl groups Rla,

R b, Rea, R2b9 R3,ME¥M8°®%, R5, R8, R10, R11, R13b, Rl4b, Rl5a, R15b and
R23 can be perfluorinated or substituted by 1-5 hal ogen atons, hydroxy
groups, O - CAR) k omyangIORGEPS NHR?, GBNG12- aryl groups (whi ch can be substituted
by 1-3 halogen atons). As aryl radicals Rla, Rib, Rka, R2b, R3, Rda, R4b,

R5, RS, Rlo’:ﬁ'"négéﬁnpfﬁ%§9@nﬁﬁ§%o%ﬂg R15b, substituted and unsubstituted

carbocyclic or heterocyc adicals " with one or nore heteroatons, such as,
e.g., phenyl, naphthyl, furyl, thienyl, pyridyl, pyrazolyl, pyrimdinyl,

oxazol yl , pyridazi¥8Apyrazinyl, quinolyl, and thiazolyl, which can be

substituted in one or nore places by hal ogen, OH, 0-al kyl, CO2H, (C02-alkyl,
5 -NH2, -NC2, -hB,Ri%)MsEnk@@ﬁoahhyﬁmﬂﬁagﬁmﬁPgéyl, Cl- C20- acyl oxy groups,
are suitable. The aralkyl groups in Rl a, Rib, Ra, R2b, R3, R4a, Rob, R5,

R8, R10, R11, inclRdiab allXkfddisoiibas arl aRkfiftueathet@ntaatin in the ring up to 14 C
atons, preferably 6 to 10

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 Rla Rrlb RZa, RZb R3, R42 R4b RS, RS, Rl 0, Rll7 R13b,
R14b R15a R15b 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 RZb, R3, R4a, R4b, RS, RS, RlO, Rll, RBb, R14b,
R158 R15b and R23 can be perfluorinated or substituted by 1-5 halogen atoms, hydroxy
groups, Cq-Cg-alkoxy groups, or Cg-Cq2-aryl groups (which can be substituted by 1-3
halogen atoms).

As aryl radicals R1a, R1b R2a R2b g3 R4a R4b R5 RS R10 R11 R13b,
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, quinolyl, and thiazolyl, which

can be substituted in one or more places by halogen, OH, O-alkyl, CO>H, COz-alkyl,



C atons, and in the alkyl chain 1 to 8 atons, preferably 1 to 4 atons. As
aral kyl radicals, for exanple, benzyl, phenylethyl, naphthyl nethyl,
napht hyl et hyl , furylnethyl, thienylethyl, and pyridyl propyl can be

consi dered. The rings can be substituted in one or nore places by hal ogen,
OH, O-al kyl, CO2H, CO2-al kyl, -NO2, -N3, -CN, Cl-C20- al kyl, Ci1-C20-acyl,
and Cl- C20-acyl oxy groups. As al kenyl5 groups R2a and R2b, straight-chain or
br anched- chai n al kyl groups with 1-10 carbon atons can be considered, in
whi ch at | east one C-C bond is replaced b a C=C bond, such as, for

exanpl e, N p¥R2l -Nb ot ¥nG1-C2oebiliCanrq-2 irﬁleﬁyﬂi -acylayygEoHPSAFF . neopent enyl |
hept enyl , heptadi enyl, decenyl, or decatrienyl. As alkinyl groups R2a and
R2b, strgﬁgbk;chain or branched- chai n al kyl groups wth 1-10 carbon atons
can be considered, in which at Ieast one C-C bond is replaced by a C=C

bond, such a for n n ntinyl,

hepti nyl, S’BI I}(ﬁﬁm Paé‘EFg@?*% 32%31% ﬁ%yﬁméﬁeg a?’e t hose
conmpounds | in which Rla, Rib are the same and nmean C - C6 aIkyI or together
mean a - REIR R RIGH andRi FP ennzcodiais itheaingReetp 1REbatems; ptiférblyertd 1and nean
hydr ogen, Ci1-C6-al kyl, C2-C10-al kenyl, C2-C10-al ki nyl or C7-C20-aral kyl, 6
R5 meansChais) gehin@lic a(llyl@ﬁaiallkg!B atont;, piemmaal)hydmgems. habaoshradivals,

Cl- C6- al kyl
for example, benzyl, phenylethyl, naphthylmethyl, naphthylethyl, furylmethyl,
thienylethyl, and pyridylpropyl can be considered. The rings can be substituted in one or
more places by halogen, OH, O-alkyl, COpH, COz-alkyl, -NO», -N3, -CN, C1-Cp-
alkyl, C1-Cpgp-acyl, and Cq1-Cpg-acyloxy groups.

As alkenyl groups R2a and R2D, 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 R1D are the same and mean Cq-Cg-alkyl, or together mean a -(CHp)py, group

withm =2, 3 or 4,
R22, R2b are different and mean hydrogen, C1-Cg-alkyl, C»-Cqg-alkenyl,

Co-Cyg-alkinyl or C7-Cpg-aralkyl,



R15a, R15b are the sane or different and nean hydrogen, Cl-C6-alkyl, aryl,
g C7- C20-aral kyl, or together a - (CH2)q group, neans 3 to 6. Especially
preferred are those conpounds | in which R a, Rib are the sane and nean
Cl-C3-al kyl, or together nean a - (CH2)mgroup R2a with m= 2,3 or 4,

means hydrogen, R2b neans Cl-C5-al kyl, C2-C6-al kenyl, or C2-C6-alkinyl, R5
means hydrogen or Cl1-C3-al kyl, R6, R® together nean an additional bond, G R8
X means a group X=CR8, or a bicyclic aryl radical, nmeans hydrogen,

fluorine, chlorine, or Cl-C3-al kyl, means oxygen or a group CR10R11, R10
means hydr ogeR?  RidensrbphegearoylC-G@8kpleans CH2OR13a, or CO2R13b,

RS  means hydrogen, halogen, or C1-Cg-alkyl,
R158 R15D are the same or different and mean hydrogen, C1-Cg-alkyl, aryl,
C7-Cog-aralkyl, or together a -(CHp)q group,

q means 3 to 6.

Especially preferred are those compounds I in which

R13, R1b are the same and mean C1-C3-alkyl, or together mean a (CHy)yy, group
withm =2, 3 or 4,

R22  means hydrogen,

R2D  means C1-Cs-alkyl, C»-Cg-alkenyl, or Cp-Cg-alkinyl,

R means hydrogen or C-C3z-alkyl,

RO, R7 together mean an additional bond,

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

R8 means hydrogen, fluorine, chlorine, or C1-C3-alkyl,

X means OXygen Or a group CRIOR1L

R10  means hydrogen,

Rl means aryl,

[S¥]

Rl means CH20R133, or C02R13b,
R4 means OR142,
R13a r14a jopether mean a CR15aR15b group,

R13Y  means hydrogen or C1-Cg-alkyl,



R14 nmeans ORl4a, Rl13a, Rl4a together nean a CR 5aR15b group, R13b neans
hydr ogen or Cl-C6-al kyl, 7 Rl5a, Rl15b 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 nmeans oxygen. 8 The production of new
epot hil one derivatives is based on the |inkage of three partial fragnents
A, Band C. The interfaces lie as indicated in general formulal'. 7 R RR
| 1 A neans a Cl-C6 fragnent (epothilone nunbering systen) of general

formula A1 R __1
R152 R15D are the same and mean C1-C3-alkyl, or together mean a ~(CH2)q

group, or
R15a R15b ure different and mean hydrogen or aryl,

q means 4 or 5,

Z means oxygen.



in which Ra', Rb, Ra, R2b', RL3 and R14' have the neanings that are
already nentioned for Rla, Rb, Ra, R2b, R13 and R14, including all
stereoi sonmers as well as mxtures 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. 9 B stands for a
C7-Cl12 fragnment (epothilone numbering system) of general formula R3a WB in
whi ch R3a’ Rob' apd R5' ve the mean that re al ready ment i oned
for R3a, R4R§ﬁ?ipr%“m‘8hﬂp fie 2h ‘éfk‘?ﬂ&?’?‘abtﬁ%‘ﬁof'\‘rﬁf fEdups OR17, a
C2- d 0- al kyl ene- a, cu-di ox roup, which can be strai ?ht chal n or branched
or H ORLBartiahiragensnis A ang ﬁheap@rfﬁce@\}qe agindisrieddn eenssl fyrmyla I3

C2- C10- al kyl ene a, co-di oxy group, which can be straight-chain or branched,
or H OR18, R16, R18, indepfﬁtdeﬁtr)ly of one anot her, nean hydrogen or a
protective group R7

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

A-1
le Rwl REE'
Rjal/MRZbl
) R O
A

in which
rla’ R1b' R2a’ R2b' R13'and R14' have the meanings that are already

mentioned for R12, R1b, Rza, R2b, RI13 and ri4 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.



PGL, R17, R19, independently of one another, nean Cl-C20-al kyl. C stands for
a C13-Cl5-fragnent (epothilone nunbering systen) of general fornmula R20' R21
C 10 in which G has the neaning already nentioned in general formula | for
G and R7, nmeans a hydrogen atom R20' neans hal ogen, N3, NHR29, a hydroxy
group, a protected hydroxy group O PG3, a protected am no group NR29PGE3, a
Cl- C10- al kyl sul fonyl oxy group, whict optionally can be perfluorinated, a
benzoyl oxy group that is optionally substituted by Cl-C4-al kyl, nitro,

chlorine or bromne, a 9SO2 roup, an. NR29C(=0Q) CH3 group, or a
CH2- O( =0) - o Sgpdulr 2 Eﬂfﬂ?@ﬁ%@%&%@%}ﬁﬁw f’gf’@aﬁ?g Waﬁegégr?gﬂwr ot ect ed

hydr oxy ?rou OPG3, a phosphonium halide radical PPh3}Hal- (Ph = phenyl;
Hal = F,taonulagr =~ |), a phosphonate radical P(O(0Q2 (Q = Cl1-C10-al kyl or
phenyl) or a phosphine oxide radical P(OPh2 (Ph = Phenyl), R29 nmeans
hydr ogen or Cl-C6-al kyl . R>

in which

R3a', R4a', R4b' and RS have the meanings that are already mentioned for R3a,
R4 and RS, and

A" means an oxygen atom, two alkoxy groups OR17 a Cy-Cip-alkylene-
a,w-dioxy group, which can be straight-chain or branched, or H/OR16,

A means an oxygen atom, two alkoxy groups OR19, a Co-Cqp-alkylene-
o,w-dioxy group, which can be straight-chain or branched, or H/OR18,

R16 R18 independently of one another, mean hydrogen or a protective group
PGl,

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

C stands for a C13-C15-fragment (epothilone numbering system) of general
formula
G~ R
C



As alkyl groups RL a, Rb, R2a, Rz2b, R3, Rd4a, R4b, R5, R3, R10 R11,
R13b, R14b, Rl15a, Rl5b, R17, R19, R23 and R29, straight-chain or
branched-chain al kyl groups with 1-20 carbon atons can be considered, such
as, for exanple, nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert.-butyl, pentyl, isopentyl, neopentyl, heptyl, hexyl, and decyl. Al kyl
groups Rla, Rlb, R2a, R2b, R3, R4 R4b, R5, R8, R10, R11, R13b, Rl4b,
R15a, R15b, R17, R19, R23 and R29 can be perfluorinated or substituted by
1-5 hal ogen 11 atoms, hydroxy groups, Cl-C4-al koxy groups, or C6-Cl2-aryl
groups (whi cH®&¥fhhe substituted by 1-3 hal ogen atons). As aryl radicals
Rla, Rib, Ra, R2b, R3, Rda, R4b, R5, R8, R10, R11l, R13b, Rl4b, Rl5a and
R15b, substi t@t ed hande meawpg piready axpntiapadde gencrd fgmulvel for Geyred i ¢ r adi cal s

wi th one or nore heteroatons, such as, e.g., phenyl, naphthyl, furyl,

thienyl, pyrigfl, mdaud 2&Rlr¥den al¥,i M di nyl, oxazolyl, pyridazinyl, pyrazinyl,
qui nolyl, thiazolyl, benzothiazolyl, benzoxazolyl, which can be substituted

in one or nor | aces hal \ al kyl , CO2H, 2-al kyl , -NH2, -NC2,
R oo R Rt S5 g7 oy ey, sl M Brp ot o
suitable. As bicyclic and tricyclic aryl radicals G substituted and

unsubstituted carlyppyd|d srotebed Bk REWCNREOFGH L CHLE, PhIkIs@ Ry Rixy TOT €
het er oat ons, such as, e.g., naphthyl, anthryl, benzothiazolyl,

penzoxazol vl ben i 8eh hon B B POl g BRSSO 1
optionally substituted by C1-Cyg-alkyl, nitro, chlorine or bromine, an
NRZ9S0,CHj3 group, an NRZ?C(=0)CHj3 group, or a CH-C(=0)-CH3
group,

R21  means a hydroxy group, halogen, a protected hydroxy group OPG3, a

phosphonium halide radical PPh3*Hal- (Ph = phenyl; Hal = ¥, Cl, Br, 1), a
phosphonate radical P(O)(0Q)2 (Q = C1-Cqg-alkyl or phenyl) or a
phosphine oxide radical P(O)Ph» (Ph = Phenyl),

R29  means hydrogen or C1-Cg-alkyl.

As alkyl groups R12, R1b, R2a R2b R3 Rr4a R4b RS R8 R10 R11 R13b,
rR14b, 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 R1a, Rlb, R2a, RZb, R3, R4a) R4b, RS, RS’ rl 0’ Rll, R13b, R14b,

R15a R15b R17 R19 R23 and R2Y can be perfluorinated or substituted by 1-5 halogen



t et rahydroqui nol i nyl, thienopyridinyl, pyridopyridinyl, benzopyrazolyl,
benzotri azolyl, dihydroindolyl, which can be substituted in one or nore

pl aces by hal ogen, OH, O-al kyl, CO2H, C02-al kyl, -NH2, -NO2, -N3, -CN,

Cl- C20- al kyl, Ci1-C20-acyl, or Cl-C20- acyl oxy groups, are suitable. The

aral kyl groups in Rla, R b, R2a, R2b,. R3, R4a, R4b, R5, R8, R10, Rl1l1, R13b,
R14b, Rl15a and R15b can contain up fg-14 C atons, preferably 6 to 10 C
atons, in the ring, and | to 8 atons, preferably l1to 4 atonB in the alkyl

ﬁggir\tr]hyl F‘!ﬁ%# %[%p @é%@f‘ﬁ‘%ﬁ‘éw{’&yﬁ Q? %ﬁhgm% G’Khl&fh 5 pyri dyl propyl

are conS|dered The rings can be substituted in one or 12 nore places by
hal ogen,subyttuted by kpihalogappomen2- al kyl, -NO2, -N3, -CN, C.1-C20- al kyl,
Cl - C20-acyl, or O -C20-acyl oxy groups. As representatives of protective

groups PG alA@)&hyl rafieior1aREb- RLORE RA gda spdby RS REIRIO2Q1 AIRKIPb, _
C4- C7-cycl oal kyl", mhlch in addition can contain an oxygen ‘atomin the ring,
aryl, Cr7-GR0- al l4 %J pél oned. As
2 oyl - R R BRI bl fll yrio e A Bt Bt R ne  f ad cal s
that are known to one skilled in the art are considered. A[kr or silyl
r adi cal svithene o& merebedsrpatompsuh ¢5a6-8d Pherghmnaplshd ofupdspisadi pidal.kyl and silyl
ethers, such as, for exanple, nethoxynmethyl, nethoxyethyl, ethoxyethyl,
t et r ahy gyogeylyh pytimidiestlr exayelylo pymdeminyl, pytarinpteqipolsl, tyiazollr i et hyl si |yl ,
tert.-butyldinmethylsilyl, tert.-butyldiphenylsilyl, tribenzylsilyl,
t ri i sopremdisiadoptl, bensoxaydlyl, phick-can be aibstitat in adecbrpasrapizedshetylpgerzyl radi cal s
as well as

OH, O-alkyl, COH, COp-alkyl, -NHj, -NO27, -N3, -CN, C3-Coq-alkyl, C1-Cog-acyl, or

C1-Cop-acyloxy groups, are suitable.

As bicyclic and tricyclic aryl radicals G, substituted and unsubstituted carbocyclic

or heterocyclic radicals with one or more heteroatoms, such as, e.g., naphthyl, anthryl,

benzothiazolyl, benzoxazolyl, benzimidazolyl, quinolyl, isoquinolyl, benzoxazinyl,

benzofuran, indolyl, indazolyl, quinoxalinyl, tetrahydroisoquinolinyl,

tetrahydroquinolinyl, thienopyridinyl, pyridopyridinyl, benzopyrazolyl, benzotriazolyl,

dihydroindolyl, which can be substituted in one or more places by halogen, OH, O-alkyl,

COzH, CO9-alkyl, -NHy, -NO9, -N3, -CN, Cq-Cogp-alkyl, C1-Cpp-acyl, or C1-Cyp-

acyloxy groups, are suitable.

The aralky] groups in R12, R1b, R22 RZb R3 Rr4a R4b RS RS RI0 RI1
R13b R14b R152 4pd R15Y 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, furyimethyl,

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



al kyl sul fonyl and aryl sul fonyl radicals are preferred. As acyl radicals,
e.g., fornyl, acetyl, propionyl, isopropionyl, pivalyl, butyryl or benzoyl,
whi ch can be substituted with am no 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_exanple, the allot, boc, Z, benzyl,
f-noc, trot, stabase or benzostabase‘<group can be nentioned. Acyl groups PG
can contain 1 to 20 carbon atons, mhereby formyl, acetyl, propionyl,

i sopropi on

PO SN R PRSI o B B EORTIG ALACR, Ty L5, ene aroup

C2- C10- al kyl ene-a, ca-di oxy group that is possible for V, Wand X is
pr ef er abalgyla@-€bhyeceneiéct-&ho-eeylossogrempsy| ket al group. 13 Producti on of
Partial Fragnents A: The partial fragments (synthesis conponents) of general

formila A candeprBiiiNeedt o XATRA 0c. AtydRRE! Hacub0iliD 43107692 or DE

101 64 592.9. Production of Parti ragnent s he partial fragnents

e doscr {bSa0TRONG oy 6Py ARy e DI R cRp EhiRn pRIBR R R b€ O DIT oy

fragments (synthesis conponents) of general fornula C can be
ring, aryl, C7-Cpg-aralkyl, C1-Cog-acyl as well as aroyl can be mentioned.

As alkyl-, silyl- and acyl radicals for the protective groups PG, the radicals that
are known to one skilled in the art are considered. Alkyl or silyl radicals that can easily
be cleaved from the corresponding atkyl and silyl ethers, such as, for example,
methoxymethyl, methoxyethyl, ethoxyethyl, tetrahydropyranyl, tetrahydrofuranyl,
trimethylsilyl, triethylsilyl, tert.-butyldimethylsilyl, tert.-butyldiphenylsilyl, tribenzylsiltyl,
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.

Acy! 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 R1P preferably stands
for1,2,30r4.

The Co-C1p-alkylene-a,w-dioxy group that is possible for V, W and X is

preferably an ethyleneketal or neopentylketal group.



produced, for exanple, as described in DE 197 51 200.3, DE 199 07 480.1, WO
99/ 07692 and WD 00/01333. Partial Fragnents of Ceneral Fornula AB V R2b' 14
z Rea ABin which Rla', Rb'. Ra', Rb', R3. R4a'. R4b', R5, R13', R14',
V and Z have the already nentioned nmeanings, and PGl4 represents a
hydrogen atom or a protective group PG are obtained fromthe previously
mentioned fragnents A and B accordi né to the process that is shown in
Diagram 1. 14 Diagraml1l V R3 w A B as AB Step as (A + B AB):

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

produced, for example, as described in 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 Geaneral Formula AB

in which R1a', R1Y’ R2a’ R2b' R3' R42’ R4D| RS, 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.



Conpound B, in which Whas the nmeaning of an oxygen atom and an optionally
present additional carbonyl group in V and/or an optionally present

addi tional hydroxy group inV (H OR16) are protected, is alkylated with
the enolate of a carbonyl conpound of general fornula A optionally in the
presence of netal halides. The enol a'[[e is produced by the action of strong
bases, such as, e.g., lithiumdiisop ‘bpyl amde, or [lithium

hexanet hyl di si |l azane, at |ow tenperatures. Partial Fragnents of General
Formula ABC (AB + C) ABC 15 in wh'g(i:% I;I';Ila' , RDb, Ra, Rb, R, Ra',
Rib', R5', R6, R7, R13, Rl14, G an "Nave the al ready neriti oned neani ngs,
and PGl4 represents a hydrogen atomor a protective roup PG are obtained
fromthe previously described_ §ragnents AB and C accorjfling to the process

that is shown in Dia%ram 2. : Yo C;,ABC
R1a' R‘lb’ R a' ' R
R" T oPG™
14
R™ O 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., lithinm diisopropyl amide, or

lithium hexamethyldisilazane, at low temperatures.

Partial Fragments of General Formula ABC (AB + C)




Step ac (AB + C ABC): Compound C, in which R21 has the nmeaning of a
phosphoni um hal i de radi cal PPh3+Hal -, preferably a PPh3+l- radical or a
phosphonat e radi cal or a phosphine oxide radical, and optionally present
addi ti onal carbonyl groups are optionally protected, is deprotonated by a
sui t abl e base, such as, e.g., n-butyllLithium Iithiumdiisopropyl am de,
potassiumtert. butanol ate, sodium o1 i t hi um hexanet hyl di si | azi de and
reacted with a conpound AB, in which V has the nmeani ng of an oxygen atom
The thus_obtaj ned fr.agpent C.-Whh6h gontai ns_ki ng, car,bon atonms C to C15
of the MyhiFh B@gnﬁr@eﬁg@’ ?raﬁgrg%:yg%al’c}z{bo Silﬁrﬂ%d,Rr?i %egg\é}e@taééizihm’% t he
desired target conpounds, as they are nentioned in the Patent Applications
of the sdrmiraalyaentioediménénganpl ®Gléeepreieng athgdicien momagagreGedthat are
described in WD 99/07692, WD 99/049154 or WD 00/01333. The invention

t her ef or groah P8, hirloBlafisd HOMALP pRYRRS Y [deécribBeIFRAHCABAN ©f ackfl8inggPot hi | one
derivatives of general fornmula 11 11 1 Al4 in which A-K neans g group

-0-C(=0) 40 chat s =N o 9-C(=0) -, -NR29- S2-, and substituents
a, , a, , , a, , RS, R6, R7, G OP& and Z have the
R R ek %é&;ﬂ@ “%?‘“gri’%gg‘z d Z h h

meani ngs that are indicated in general fornula I,

Diagram 2

Step ac (AB + C = ABC):
Compound C, in which R21 has the meaning of a phosphonium halide radical
PPh3+Hal", preferably a PPh3*I- 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



i n which conpounds of general formula |, obtained according to the process
according to the invention, are cyclized to conpounds of general formula H
By the process that is described here (A+tB AB + C ABC), it has recently
becone possible to introduce fragnment C that is nore synthetically expensive
to produce- As a result, the anounts of required fragnment C are reduced in
conparison to the |linkage sequence B BC + A ABC, which is advant ageous
both econom cally and ecologically for the production of fragment ABC 17
Exanpl e |

(3S, 6R, 7S,:881cl2%oriRSho ﬂmzibr&eas%s TRl £2 RN F0B0oRrBbt WoBohadBsd 11 - (tert. -
butyl di net hyl si | yl oxy) -met hyl benzot hi azol - 5-yl)'- pent adec- 12- enoi ¢
acid Exa d(%)l 3

(4S,4' R , 6 fa'RS) 4- (2, 6-Di et hyl - 30xo4a||y| 5- hydr oxy-10-(tert. -

but yl di phenyl on 2, 2-di 3-di oxane (A) and
(4S,4'R5'S, 6 343 tf-‘g(‘ a%Pﬁ‘-’é%/‘ﬁ‘s)/‘Pas‘"%%?és pr P\}?d“ﬁt‘% tB%y- 10- (tert.

but yl di phenyl sil yI oxy) - undecan- 2- % 2,2-di met hyl -1, 3-di oxane (B) The

sol ut i onergthilpge geriativgs of genesa ‘P‘@b’iﬁ mne in 350 m of anhydr ous
tetrahydrofuran is mxed at -30C under an atnosphere of dry argon with 39.5
m of a 2-5 nolar sol utiqybof buthyllithiumin n-hexane, stirred for 30
m nutes and cooled to p% hin 20 m nutes, the solution of 22.6 g (94
mmol ) of (4S)-4-(2- rreﬁ1 ept-6-en-2-yl)-2, 2-di net hyl -1, 3-di oxane,

in which A-K means a group —0-C(=0), -OCH;-, -CH2C(=0)-, -NR¥-C(=0)-, -NR®-
SO,-, and substituents R, R'®, R, R”, R’, R*, R*, R®, R®, R", G, OPG” and Z bave the
meanings that are indicated in general formula I,

in which compounds of general formula I, obtained according to the process accbrding 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 a result, 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.



process described in WO 99/07692, WD 99049154, and WD 00/01333, in 350 m of
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 mol) of

m 2S, 6RS) - 2- net hyl -6-(tert.-butyl - enyIsinony)-heptanaI, whi ch was
produced anal ogously to the process escribed in WD 99/07692, WD 99049154,
and WO 00/01333, in 400 m of tetrahydrofuran is added in drops. It is
stirred fRim@@ether 2.5 hours at -70C, poured into a saturated anmoni um
chloride solution and extracted several tines with ethyl acetate. The

combi ned I e 8s 2441 39LA4 315 Tgﬁ%@mﬂ.@w@ \s\@hgfds d.dfapt urated sodium

chlorlde o, dried’on sodiumsulTate ‘the re |due obtained after
filtrati al é he s . %g g chro tography on fine
silica g@ﬁyﬁﬁfqﬁﬁggﬁB%}ﬁ (% e“ q&?ﬂﬁéghhﬁ NERGSH: ¥§Pgwﬁf n- hexane and
ethyl acetate. 19.8 g (31.8 nnDI, 729 of title conpound A, 2.28 g (3.7
mmol, 8% of title conpound B as well as 12.5 g of
(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 Ezammeplaba a colorless oil. 1HNVR (CDC13) of A: 8 = 0.80 (3H),
0.96-1.06 (16H), 1.10-1.74 (4H), 1.23 (3H), 1.30 (3H), 1.37 (3H, 1.57
(3H), 2.@8 4RHS,0'21 MBS Y4-£3),6-DEmB8ByI-3-bko-4 PRS- ddpxy-B04ért.- (11- 1), 3.86 (2H),
3.97 (1H), 4.12 (2H), 4.97 (11-1), 5.03 (1H), 5.70 (1H), 7.31-7.44 (61-1),
7.64-7. 76\1t{(lﬁfﬂher@ﬂ)§ﬂylok% DMRCAICDSN D) 2-afmdiyl §,3di0xAR(A) i (36H), 1.66 (1H),
2.30 (1H), 2.40 (1H),

(4S,4R,5'S,6'S,10'RS)-4-(2,6-Dimethyl-3-oxo0-4-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 of 22.6 g (94 mmol) of (4S)-4-(2-methyl-3-oxo-

hept-6-en-2-y1)-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

chioride 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, whick 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



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 Exanple |Ib

(4S,4' R 5'S,6'S,10' RS)-4-(2, 6-Di net hyl - 3-oxo0-4-allyl -5-(2Htetrahydropyran-2
-yl oxy)- 10-(tert. -
butyldiphenylsiIyIoxy)-undecan-2-y|)ié,z-dinethyl-l,3-dioxane The sol ution
of 19.7 g (31.7 mmol) of conpound A, ‘produced according to Exanple la, in
500 m of anhydrous dichloromethane is mxed with 40 m of 3, 4-

di hydro- gﬁk&gﬁ%@@pmgﬂg)ﬁ%e éolguogg &354 @4 %&gmmlfagg b @€ bRy Bbtq;n@h umsalt, and

it is stirre ays at poured’into a saturated sodi um

bi carbonate .sol utio ext ed it h di.chl oronet hane, and the copbi ned
organi c é&?rrfgt&téonaﬁ"g T%?qvg[j&gthe goé\éﬁﬁ%ﬁ]pggh?%%%ghmlﬁtpgapfﬁ % P0G 9852 8hd r enoval
of the solvent, the residue is purified by chromatography on 19 fine silica
gel wi t hwath@gphile selypRfdnKtuRs thit fosisth at n-beieas andetpyl aﬁctﬁe-xi?;é g4Ab8 et hy!
acetate. 22.0 g (31.1 mmol, 98% of the title conpound is isolated as a
col or | esgsimil] 72% L KiNRcopER@d 3y, 2.28 (30, 8ol 8¢ of dis-pompound Bas4xll(asH) , 2. 57
(1H), 3.14-4.28 (8H), 4.40-4.53 (1H), 4.90-5.05 (2H), 5.58-5.89 (1H),

7. 31- 7. 492.6 @Hdf (4S)-BA-meth (- I-did-hepppran-EXd2H-dimethyl-1,3-dioxane are isolated

(4S,4' R 5'S,6' S, 1DRS) - 4- (2, 6- Di net hyl - 3- oxo-4-al | yl -5-(2H-t et rahydr opyr an- 2-
yl oxy) - Eo=abl 404y a bh16@&ani2- y!l ) - 2, 2- di net hyl - 1, 3- di oxane The sol uti on of
22.0 g (31.1 mmol) of the conpound, produced according to

1H-NMR (CDCI3) of A: & = 0.80 (3H), 0.96-1.06 (16H), 1.10-1.74 (4H), 1.23

(3H), 1.30 (3H), 1.37 (3H), 1.57 (3H), 2.21 (1H), 2.43 (1H), 2.88 (1H), 3.32 (1H), 3.44
(1H), 3.86 (2H), 3.97 (1H), 4.12 (ZH), 4.97 (1H), 5.03 (1H), 5.70 (1H), 7.31-7.44 (6H),
7.64-7.70 (4H) ppm.

1H-NMR (CDCl3) of B: 8 = 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-tetrahydropyran-2-yloxy)-
.10—(tert.—butyldiphenylsiIyloxy)—undecan—Z—yI)—Z,Z-dimethyl—1,3—di0xane

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



Exanmple 1b, in 400 m of tetrahydrofuran is mxed with 62.3 ml of a 1 nolar
solution of tetrabutylamoniumfluoride in tetrahydrofuran, and it is
stirred for 12 hours at 80C. It is poured into a saturated sodi um chl oride
solution, diluted with water and extracted several tinmes with ethyl
acetate. The conbi ned organi c phases are dried on sodium sulfate, and the
residue that is obtained after filtrafion and renoval of the solvent is
purified by chromatography on fine silica gel with a nobile solvent m xture

t hat consist.s of n-hexane and et.hyl acetate. 13 6 29.0 mml, 93% of the
e e conposiiet 8 vAE GRS s Tl RRELEGs pf oyl AT s Byicialye. g 2
0.91-1.81 (34 2.14-2.42 (1H), 2.58 (1H), 3.15-3.46 (2H), 3.63-4.29 (6H),
4.38- 4. 5%2%’5&5?,-1@."8‘9;%3‘7@63%*214)?3 agmppunl ig gsofaiqd)as g.cplorless g anpl e 1d

(4S,4R 5" S,6'S)-4-(2, 6-Di net hyl -3, 10-di oxo-4-allyl -5-(2Htetrahydropyran-2-y
| oxy) - undecEd-NMRI{TDE]: &k mssthyl @2H), Bradl. ok e, The (130 sarpgof 13.6 g
(29.0 mmol ) of the conmpound, produced according to Exanple 1c, in 480 m of

606 o o EEey NIl AR e aitubhd Bub 28 7iaa e 7 PRt AL armront um

perruthenate, and it is stirred for 18 hours at 23C. It is concentrated by
evapor at PR, and the residue is purified by chronmatography on fine silica
gel with a nobile solvent m xture that consists of n-hexane and et hyl
acetate. 11.6 g (24.9 mol, 86% of the title conpound is isolated as a
colorless oil.

Example 1c

(45,4'R,5'S,6'S,10'RS)-4-(2,6-Dimethyl-3-ox0-4-allyl-5-(2H-tetrahydropyran-2-yloxy)-
10-hydroxy-undecan-2-y1)-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 1 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.
1H-NMR (CDCl3): 6 =0.91-1.81 (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.



1HNVR (CDC13): S = 0.91-1.83 (29H), 2.13 (3H), 2.05-2.63 (4H), 3.15-4.02
(5H), 4.22 (1H), 4.40+4.51 (IH), 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-Tri net hyl - 3-

oxo0-4-allyl -5-(2Htetrahydropyran- 2-

yl oxy) - 13- ( 2- net hyl benzot hi azol - 5-yl ﬁ 13-(tert.-butyldimethylsilyloxy)-tride
c-10-en-2- yl)-2,2-dinethyl-1,3-dio @ne The solution of 6.72 g of

[ (3S)-3-(2-nethyl benzot hi azol -5-yl)-3-(tert.- butyldi nethyl silyl oxy)-

propyl ] -E%ir%ﬁeegél phosphoni um i odi de, which was produced anal ogously to the
process LT ped in WO 99/07692, WD 99049154, and WO 00/01333, in 45 m of

anhydrous tetrahydrofuran i 1 xed at 0OCwth 9.5 n of a_ | nolar solution
of sodi u%&@é%ﬁﬁ'&%é‘ﬁf%ﬁtgﬂg’ﬁhg@é?'flé‘“%?'Q%‘Feéﬁhé‘iﬂp}trﬁbﬁ'ywxﬂﬁ the sol ution
of 3.0 g (6.43 mml ) of the conpound, produced according to Exanple id, in
45 m  of umecaned-yhtdydistethyid 3-dipxang al | owed to react for 5 hours at 23C,
poured into a saturated ammonium chloride solution and extracted several

times wth etThedsohtiot af £3.6 £1(25.0 comdd} efable omgannd, ppoduceaticcoding tmashed wit h
wat er and saturated ammoni um chloride solution, dried on sodi um sul fate,

and the Egsigltc,iha80 mbofahpdroadtiiafis®mefhahd katik@wangbout epw¥al of the
solvent is purified by chromatography on fine silica gel wwth a nobile

sol vent  mhickith&idBUA L BB e N-BlethP Gy il 2NEx AL e. 4.25 g (5.52
mol , 86% of IeStlhe{i"%i)tcl e (:g?mounHQiri@-?sol gt edxas’ ahggigg%ﬁ)tefss oi I . 1H NWR

(CDC13) teﬁap:roﬁﬁa&%oﬁiﬁlﬁ)pengthgr?até,%gld s suftreifod I%_ﬁdursoat 840 §3s (37H), 2.83

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.
IH-NMR (CDCl3): 8 = 0.91-1.83 (20H), 2.13 (3H), 2.05-2.63 (4H), 3.15-4.02

(5H), 4.22 (1H), 4.40+4.51 (1H), 4.90-5.05 (2H), 5.57-5.88 (1H) ppm.

Example le
(4S,4R,5'S,6'S,10E/Z,13'S)-4-(2,6,10-Trimethyl-3-oxo0-4-allyl-5-(2H-tetrahydropyran-2-
yloxy)-13-(2-methylbenzothiazol-5-yl)-13-(tert.-butyldimethylsilyloxy)-tridec-10-en-2-
y1)-2,2-dimethyl-1,3-dioxane

The solution of 6.72 g of [(35)-3-(2-methylbenzothiazol-5-y1)-3-(tert.-
butyldimethylsilyloxy)-propyl]-triphenyiphosphonium 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 14, in 45 ml of



(311), 3.14-4.29 (7H), 4.40-4.56 (1H), 4.73 (IH), 4.88-5.04 (2H), 5.15 (I H,
5.58-5.89 (IH), 7.32 (1H), 7.72 (IH), 7.86 (1H ppm Exanple if (3

S, 6R, 7S, 8S, 12E/ Z, 15S) -4, 4,8, |2-Tetramet hyl -5-oxo0-6-allyl-15-(tert. -

but yl di net hyl si | yl oxy) - 15- (2- net hyl benzot hi azol - 5-yl ) - pent adec-12- ene-1, 3, 7-
triol The solution of 10.3 g (13.4 nnDI) of the compound, produced
according to Exanple le, in 270 m ofl ethanol is mixed with 5.33 g of

p t ol uenesul foni ¢ aci d- nnnohydrate, and it is stirred for 5 hours at 23C.

is con rated b u
d| chl or otﬁ%?etﬁ ﬁogfuraa/agﬁse ¢ ﬁggegﬁﬁ?%}f H%l" %tgg ﬁﬁ%“&%r‘%t(g r?a??lé’rﬁ%ol ution, and
dried on sodium sul f at The crude product that obt ai ned after f||tration
and r eno%ﬂnc”b‘f’mtqi}&"élﬁls Btiqn gnd exfragt V?ré]eﬂf{““éd" i ?tﬁH@Fetﬁ'ﬁr P cation. 22
Exanpl e 1g
(3S, 6R, 7ndanefxpganiciEgpcts a veishal wigh walgerdyspugiied anymonium chlori@et et r aki s- (tert
.- butyl di met hyl si |yl oxy) -
15- ( 2- metointionedriedtoni sadioin-sbifyie) and éint msidee tht-ie nbtined afteFHidtramnuand on of the
crude product, produced according to Exanmple if (maxi mum 13.4 mmol), in 340

m of anfay@diaws it seiveariopBitedng dhonitito@shhdtondige Wilich gGvith AnoBile
2,6-lutidine, 20.2 m of trifl uoromethanesul fonic

aci d- (teé'otlvenpl‘riﬁéfﬁrﬁl&HE?EMisﬁ'dﬂﬂ}ﬁ%rf%rahd ea.pplacetate 49554 esrfrzerqmt;prss%)slpurs at 0C

to 23C. It is washed with a nol ar hydrochloric acid thén with saturated

sodlun1ngﬁ[pgﬁﬁ%ﬁ%§§+ghtgp%e so?%%Sbﬁ dried on sodlun1sulfate After

filtration an vent, the residue is purified by

chronatography on fi
H-NMR (CDC13) 8 = -0.12 (3H), 0.03 (3H), 0.88 (9H), 0.82-2.65 (37H), 2.83

(3H), 3.14-4.29 (7H), 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 11
(3S,6R,7S,8S5,12E/Z,155)-4,4,8,12-Tetramethyl-5-0xo0-6-allyl-15-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenrzothiazol-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 m! 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.



silica gel with a nobile solvent m xture that consists of n-hexane and et hyl
acetate. 12.0 g (12.1 mol, 91% of the title conpound is isolated as a
colorless oil. THNWR (CDC13): 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 (IH), 3.49-3.71 (2H),
3.75 (1H), 3.85 (in), 4.74 (1H, 4.92 (1H), 4.98 (1H), 5.15 (1H), 5.75
(1H), 7.32 (1H, 7.73 (IH), 7.86 (1H, ppm Exanple |h (3S, 6R 7S, 8S, 12/ Z, 15
S)-4,4, 8,12-Tetranethyl-6-allyl-I -nAydroxy-3,7,15-tris-(tert. -

but yl di met hyl si | yl oxy) -15-(2-net hyl benzot hi azol - 5-yl ) - pent adec- | 2- en- 5- one
The sol ugiQh0fg 12.0 g (12.1 mmol) of the conpound, produced according to
Exanple 1g, In a mxture that consists of 205 m of dichl oromethane and 100

m  of m ' ] ' =&amphor - 10- sul foni ¢ aci d,
and it ir@%s rr r’Segd %’)ri%g)_%%i??@ _ﬁt}a@&%y% _aggp%g’gggaet?a%fr%&%‘{éatur ated sodi um
bi carbonat e sol uti.on, extracted w th dichloronethape, and the conbi ned
organi c l@%?lfi%e(ﬂytl%,ygoxaf ﬂ%&f B’r‘?ﬁ’g@&flfﬂwl@%ﬂl%a&lk?e%e 3?‘§P'Sf(?“|et ration and
renmoval of the solvent, the residue is purified by chromatography on fine
silica gel withesalugignpl be spids arpdush ppdivced pergrdipp ndiempleol (manieRahe and et hyl
acetate. 9.07 g (10.4 mml, 86% of the title conpound is isolated as a
col or | esE3.9mimol) i MRl (f@migKBIus dichioroethdne(ig mjxedout 0IC &ith 20@uBIH)E, 0. 80- 0. 95
(30H), 0.99-1.68 (13H), 1.48+1.65 (3H), 1.86-2.00 (3H), 2.20-2.52 (4H),
2. 83 (3H),6-hgidlzz, £0.Bml 0B trfhiofitdthaneul fbific(atid)(ferd- b0 1didhkblhylsdyléderf, i, 4. 91- 5. 03
(2H), 5.16 (1H), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H ppm

it is stirred for 4 hours at 0°C to 23°C. It is washed with a 1 molar hydrochloric acid,

then with saturated sodium bicarbonate solution, and it is 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. 12.0

g (12.1 mmol, 91%) of the title compound is isolated as a colorless oil.
IH-NMR (CDCl3): 8 = -0.13-0.08 (24H), 0.88 (36H), 0.89-1.67 (19H), 1.91 (ZH),

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,85,12E/7,158)-4,4,8,12-Tetramethyl-6-allyl-1-hydroxy-3,7,1 5-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.



Exanpl e 1i .

(3S,6R, 7S, 8S, 12E/ Z, 15S) -4, 4, 8, 12- Tetr anet hyl - 5-oxo0-6-al l yl -3, 7, 15-tris-(tert
.- butyl dinethyl silyl oxy)-15-(2-nethyl benzot hi azol - 5-yl) - pent adec- 12- enal
The solution of 1.81 m of oxalyl chloride in 95 m of anhydrous

di chl oronethane is mxed at -70C with the solution of 2.94 nl of dinethyl
sulfoxide in 10 mM of  dichl oronethafe and after 10 nminutes with the
solution of 9.07 g (10.4 nmol) of the conpound, produced according to

Exanpl e | iL,h 95 m, of ichl oromethane., I't is._stjirred for 30 mnutes at
=700 i 28 e o of Be SRR RS bl s RUCFEmabRBREPT 30 m nut es
at -20C. It is poured into a saturated sodi.um bi carbonate sol ution,

ext r act efine wigargchvehp Srobie SHX5HE MISHE HHCOpUHDPEBCIrg aM dhdaesdet s are dried
on sodiumsul fate. After filtration and renoval of the solvent, the residue
i's purif$88ghl0-€mmettdgrod thetitlgreomppyr i8 isolaged agelcolsiless al. mobi | e sol vent

m xture that consists of n-hexane and ethyl acetate- 8.83 g (10.1 nmol, 97%

of the title I}PJWH?DCB isol@ieeinse.61-pah @149 bewods (30@% obvagy e | K
(3S, 6R 7S, 8S, 127, 155) - 4, 3, 8, 12-T§[}?arret hyl ?5%I (30K,

- 0X0- 6-a -3 al, il S-olt .
but yi o nUeHISI ST TS5 A R SA HDA2 57 Dy Py 2 Uk AR enoi ¢ aci
A d

(35, 6R. 757BE AT 68D, 474 (DS9S PRI BTS2 GE B (1 s- (tert. -
but yl di met hyl si | yl oxy) - 15- ( 2- et hyl benzot hi azol - 5-yl ) - pent adec- 12-enoi ¢ aci d
(B) The ddbut$odBPrr®. 83 g (10. 1nmol ) of the conmpound, produced according to
Exanple 1li, in a mxture that consists of 310 m of tert-butanol, 235 m of

Example 11
(3S,6R,7S,88,12E/Z,155)-4,4,8,12-Tetramethyl-5-0x0-6-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 dimethy! 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 mi 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.



tetrahydrofuran and 78 ml of water is mxed at OCwith 4.41 g of sodium

di hydrogen phosphat e-nonohydrate, 70 m of 2-nethyl-2-butene, and 7.5 g of
sodiumchlorite, and it is stirred for 1 hour at OC. It is poured into a
saturated sodiumthiosulfate solution, extracted with ethyl acetate, and

t he conbi ned organic extracts are drled on sodium sulfate. After filtration
and renmoval of the solvent, the residte is purified by chromatography on
fine silica gel vvith a nobil e solvent mxture that consists of n-hexane and
et hyl aCﬁtaq 1?1 g (4.34 mmol, 43% of title conpound A as well as 3.96 ¢
(4. 46 2! 0/() of t|tIe corrpound B are |sol ated in each case as a

col orl ess_oil )T iﬁl—% -0.03 (3H), 0.00 (3H,
0. 07 (6%33@15585 %%}55)6‘ 48.18 9631(1?*?14)5 ogp- 9@11(13 I>4qripfert- 95 (4H), 1.06
(3H), 1.18 (3H), 1.73 (3H), 1.74- 1.95 (3H), 2.22-2.60 (7H), 2.83 (31-1),
3.20 ( 1HputyRingshylsii¥joxyk15€2-erylbenzatiagaliSyyl)-perslec( Zidnoic 4ciggA) ad) , 5. 29
(1H), 5.71 (IH), 7.47 (111), 7.75 (1H), 8.28 (1H ppm 1HNWMR (CDCl 3) of
B: 8 = -(BSHR,1S84%)2E,053H#,4,812)Tetr@m&by It BbRo-6-A1IH23,7, 35} ris-@erll.6 (3H), 0. 89
(30H), 1.00-1.48 (5H), 1.11 (311), 1.21 (3H), 1.34 (3H), 1.76-2.03 (2H),

2.25- 2 4 35 2-m3 e iazod- 67 1
4.93-5. 0§ﬂ¥lgﬁbﬁchYI vagiﬂ(y% 1$]_.1X’4;I.) t 7%%%.) 58}(71 g%ﬁ%ii)é@ﬁ%]e%wé ﬂ 7( 8|2_|)(1H)

ppm 25 Exanpiie Liution of 8.83 g (10.1 mmol) of th d, produc ¢
(3S, 6R. 75, 85, 157 rag) 0f 843 g (1 mmol) of the cqmaound, producq aqeorging ?L5 tris-(tert.

E;(Jt yl di ng}t(an%lés kl Mll aoﬁ(lﬁ}urg‘ ﬁla( gonggfswl}lﬂ? R 8t tertabzu?anop ZX% )nl BF ntadec-12-enoi ¢ aci d
anpl e

tetrahydrofuran and 78 ml of water is mixed at 0°C with 4.41 g of sodium dihydrogen
phosphate-monchydrate, 70 ml of 2-methyl-2-butene, and 7.5 g of sodivm 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 filiration and removal of the solvent, the residue is purified by
chromatography on fine silica gel with a mobile solvent mixture that coasists 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 isclated in each case as a colorless oil.

TH-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 (CDCI3) of B: & = -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 (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.



(2S) - 2- Met hyl - 6- oxo- hept anot The solution of 20 g (87.6 mmol) of

(2S) - 2- net hyl - 6- oxo- heptane-|- (tetrahydropyran-2-yloxy), which was
produced anal ogously to the process described in DE 197 51200.3, in 400 n
of anhydrous ethanol is mxed with 8.33 g of p- toluenesulfonic acid-nono
hydrate, and it is stirred for 2.5 hqurs at 23'C. It is concentrated by
evaporation, the residue is taken up“'n dichloronethane, washed with

sat urat ed sodi um bi carbonate solution and dried on sodium sulfate. The

resi due %% .5 obtained after filtration and removal of the solvent is
purified B%ronatography on fine silica gel with a m xture that consists

n- he a 73. I 9% of the title
corrpound)&g&{gg’%ﬁﬁgz%ﬁ) égégltzeﬁ"églg%%(oxo fF?“N[;gg I(SCEBE%:%T 6 = 0.93 (M,
1.13 (M é&% 1.48-1.76 (4H), (2H), 3- 48 (2H) ppm
Exanpl e bbtyldnze ypxY- 1@'(@3}@%?@?%&2@-%ylawpéwyde&ewtenswmd 1, 3- di oxol ane
The solution of 10.6 g (73.5mvl) of the conpound, produced accordlng to
Exanple 2a, in 550 m of anhydrous toluene is nmxed with 50 m of ethylene
glycol and catalytic amobunts of p-toluenesul fonic acid-nonohydrate, and
it is r@&khmpledafor 3 hours in 26 a water separator. After cooling, it is
diluted with ethyl acetate, washed with saturated sodium bicarbonate

soIupion(g?q;M@ﬁ@rﬁaﬁathmﬁm on sodiumsul fate. The residue that is

obtained after filtration and renoval of the solvent is purified by

chromat ogr aphy, 09y nitlod®f 20 g (87.6 mmol) of (2S)-2-methyl-6-0xo-heptane-1-
(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. Itis
concentrated by evaporation, the residue 1s 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.
IH-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-y1)-1,3-dioxolane

The solution of 10.6 g (73.5 mmol) of the compound, produced according to
Example 2a, in 550 m! 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



silica gel with a mxture that consists of n-hexane and ethyl acetate. 11.6
g (61.6nmmol, 83.8% of the title conpound is isolated as a colorless oil.
IHNWR (CDCI3): S =0.92 (3H), 1.12 (1H, 1.31 (3H), 1.32-1.69 (5H), 3.42
(2H), 3.50 (2H), 3.93 (4H ppm Exanple 2c 2-Methyl -2-((2S)-2-net hyl -

| - oxo-pent-5 -yl )-1, 3-di oxol ane The solution of 3.63 m of oxalyl chloride
in 200 M of dichloronmethane is cooled under an atnosphere of dry argon to
-70C, mxed with the solution of 5.92 m of dinethyl sulfoxide in 20 m of
di chl or onet hane nd, after .10.m nutes,.the solution of 5.0 26. 6 mol ) of
he compbliftir “pahtcaFraatai Ry Syl Risgh v Sgprhed

di chl oronet hane, is added in drops. After 45 mnutes, it is mxed with 18.3

m of  t$qd8tmpicarhpiade sohetion and weer pad fded ongogimnsufale. Hberestdyed@tisi t i s washed

with water and saturated sodium chloride solution and dried on sodi um

sul f at e. obfhiged dter Hiteatiph and resovalisti ghanolveaf is ewrifidd iy drdroatogaphyrearfineal of t he
solvent is taken up in alittle diethyl ether, filtered on Celite and
concent r gliecbebyitkuapiemnet thatrconSstd ofn-hekent andeiRA.a2etnenl 16 g{cKd@mol,i t | e
conpound is isolated as a pale yellow oil that is further reacted w thout

purifi cagi om) oflihk (W dsdduhd)s iddladd B4 EdlbrRds ginal ytical sanple: b = 1.09 (3H),
1.30 (3H), 1.32- 1.77 (6H), 2.34 (1H), 3.92 (4H), 9.61 (1H ppm 27 Exanple

Cs 4 R 5 S, 6 HSNMR (EDCI S B9 AR I3 P RO o- ( 2- et hyl - 1
, 3-

(2H), 3.50 (2H), 3.93 (4H) ppm.

Example 2c
2-Methyl-2-((2S)-2-methyl-1-oxo-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 suifoxide 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 mi 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,
fiitered 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.
1H-NMR (CDCl3) of a purified analytical sample: & = 1.09 (3H), 1.30 (3H), 1.32-

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



di oxol an- 2-yl)-nonan-2-yl]-2, 2-di net hyt-1, 3-di oxane (A) and

(4S,4'S,5" R 6'S, 10

RS) - 4-[ 2, 6- Di net hyl - 3- oxo- 4-al | yl - 5- hydr oxy- 9- ( 2- net hyl -1, 3-

di oxol an- 2-yl)-nonan-2-yl]-2, 2-dinethyl -1, 3-di oxane (B) The solution of 9.71
m of diisopropylamne in 200 m of_anhydrous tetrahydrofuran was m xed at
-30C under an atnosphere of dry argo%7vx,ith 27.7 mM of a 2.5 nolar solution
of n-buthyllithiumin n-hexane, stirred for 30 mnutes and cooled to -70C.

W thin Jn o es, the solution of 15.96 g (66.4 mmol) of
(4S)-4-( -Wé’%y -3- oxo-hept-6-en-2-yl)-2,2-di methyt-1, 3-di oxane, which was

produced anal ogous| o, the .process described in 99/ 07692, WO 99049154,
and WO dég{ﬁ%@%g’p%i’]rg)y]ﬁ%)(f"tﬁégflgaﬁgﬁ'%%? lféj” g’ﬁ“?’%"%‘@d%‘&“’iyhlﬁrops and al | oned
to heat within 2 hours to -30C. Then, it is cooled again to -70C, m xed

wi th t hediexsilan3-yh-nepams2-gy-22-gimesinld-dasangi(Adanshl oride in 92 nl of
tetrahydrofuran, and after 15 mnutes, the solution of 5.1 g (nmaxi mum 26. 2
mol )  qBSpited B 6ISpidRE);4- (2 e Dunablyl sceor-4halyg - -y docgrPp(2mBihyl-1,8- 240 m of
tetrahydrofuran is added in drops. It is stirred for 2 nore hours at -70C,

pour ed idibplsh-3ahhorireZly B D dintethy] a[B-diokahe (Bpl uti on and extracted several
tinmes with ethyl acetate- The conbined organic extracts are washed with

wat er and satye3b1RHo SO P 5 RisbiepARhiti9De0 Al befnpiosodi um sul fate, and
the residue that is obtained after ?lltratlon and renoval of the solvent is

o e BORIPASERREEN, SO L Lol oihd a9 et 7 e
Elot I2e gC . 1%%?13 §3%?%?%‘§%§e%§%§'?‘%5)%@%|@%?8 Sf%gr/gd t%]; 36 imtirllu?esca(r)lgggéig toB as well as
6-en- 2-yL)s 2 il LI Lo SLENE 1868 . 80) 8L L EPED S g5 @ col orless

0x0-hept-6-en-2-yI}-2,2-dimethyl-1,3-dioxane, which was produced analogously to the

process described in WO 99/07692, WO 99049154, and WO (0/01333, in 200 ml 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 chioride in 92

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

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 (45)-4-(2-methyl-3-0x0-hept-

6-en-2-y1)-2,2-dimethyl-1,3-dtoxane are isolated in each case as a colorless oil.



28 1H NMR (CDC13) of A: 6 = 0.87 (3H), 0.96 (3H), 1.10 (1H), 1.23 (31}1),
1.31 (6H), 1.37 (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 (IH), 3.81-4.01 (6H), 4.13 (1H), 4.97 (1H),

5.03 (iH), 5.71 (1H ppm 1HNVR (CDC13) of B: 6 = 0.88 (1H), 0.97 (3H),
1.07 (3H), 1.16 (3H), 1.31 (6H), 1.40 (3H), 1.08-1.75 (811), 2.32 (11-1),
2.42 (1H), 2.69 (1H), 3.31 (11-1), 3,56 (1H), 3.81-4.00 (6H), 4.08 (1H),
4.98 (1H), 5.04 (1H), 5.72 (1H) ppm 2Exanpl e 2e

(3S,6R 7S,89)-4,4 8Trirrethy| oxotridecane-1,37triol The sol ution of

6.78 ¢ (15 9 an und A\,Produced accordin Ie 2d, in a
m xture that %ﬁg\ﬂ%@l}g.@)?ﬁé AT 7 EHph Chindt- gb(lﬁg b?-”(/%ﬁ) 13 mxed with

6.7 g of p-toluenesul fonic acid-nmnohydrate, and it is stlrred for 4 hours

at 23C. (gH), 1.87 (BEyed2mi ub (Sa) uuatiedh @aglioum @@{1 ool Ny extracted
with dic Igroneg%gne and the conblneg ordgﬁ?c ex fgctngre dried on sodi um

Su'fate %ﬁ@ﬁ'}tjuﬁsfﬁﬁﬁgﬁm @fiygm)eq97§§1Ié§§lo§rgiﬁ%§tﬂgm%rem)va' of the

sol vent is’furt reacted w thout puri i mum 15.9 mmol)
of the t|tIe onpound is isal ated ess oil. (CDC13): 6 =
0.91 (3H), 1. ?\gﬂ)‘ CRClg) of By = 018311112 %7(3@) A47(3H)., 1161(3517 113174 (4H), 2.13
(311), 2.26 (1H), 2.39-2.56 (4H), 2.92 (111), 3.28 (1H), 3.32 (111) 3.41

(1H), 28 621 (11¢d)(3H§ BAs8-8.794sH 2082 (A104.4¢ TH), 240981 3 .(11),856(dHh,. 5. 70 (1H)
ppm

3.81-4.00 (6H), 4.08 (1H), 4.98 (1H), 5.04 (1H), 5.72 (1H) ppm.

Exampie 2e
(35,6R,7S,85)-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 24, 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.
TH-NMR (CDCl3): & = 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.



(3S,6R 7S,8S)-4,4,8-Trinethyl-1,3,7-tris-(tert.-butyldinmethylsilyloxy)-tride
can-5-one The solution of 5.8 g (maxi mum 15.9 mvol) of the conpound,
produced according to Exanple 2e, in 240 m of dichloronmethane, is m xed
at -70C under an atnosphere of dry argon with 22 m of 2,6-lutidine, 21.7
m of trifluoronethane-sulfonic acid- tert. butyldlnethyIS|IyI ester, and
within 15 hours, it is allowed to hea? to 23C. It is poured into saturated
sodi um bi carbonat e sol ution, extracted with dichloronethane, the conbined
organic § @ PE are washed with I N hydrochloric acid and saturated sodi um
bi car bonat ¥ &8t i on and dried on sodiumsul fate. The residue that is

obt ai ned after iltration and re of the solvent is purified by

chr onat GRHIYS B0 el rumetiinl-b et boby BRI BIE BT Eee s e hat

consi sts of n-hexane and ethyl acetate. 4.77 g (6.96 mmol, 43.8% of the
title conpounﬂmaﬁh“@hmfé§giﬂgxﬂgﬂmﬂ5amnh@bﬁ%meﬁ¢mpmn@ mﬁdgmﬂyl enol ether of
the title conpound, which can be converted into the title conpound by

t r eat nenhcontdidy tothxbmalePeyin2dtran iofi dichlormmdt ke in mieddraa HYICafnderaun, ar e
i solated. 1HNWVR (CDCl3): 8 = 0.01-0.10 (18H), 0.89 (27H), 0.95 (3H), 1.05

(3H, 1. Qt&xoslﬁrﬂek@ofdly Z@oﬁ&Hh,zl.na?af,@,.6716ti£i5&:|)2.1.72m116ktﬁﬁﬁ&mm@t-h&@e-&dlﬂdhic 2.35-2.50
(3H), 3.13 (111), 3.55 (1H), 3.65 (1H), 3.76 (1H), 3.86 (1H), 4.94 (1H),

4.99 (1H)oid Rertlout 1&#9 @ﬁ&ﬁ?é@%‘d%ﬁﬁllm tigallqwed to heay 10.23°C. Itis
(38 6R, 7Sm8S 12E§ i 12 'Iletrarre(%uﬁi/l-m?avre ? ea 0 , 15- tetrakls (tert

but 1 c 8PS EIYSIS) o byt g st 6 %*3‘1*“0*“? 2. en- 5- one
The solution o ; %(f ﬁ %,@enzothla ol - X‘%ﬂ? (tert.
put y! di nEtRYP frfm&% Siss sy b VR Ly hoRERe e Y Sireied SR was
roduced
P 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 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): & = 0.01-0.10 (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), 3.5

(1H), 3.65 (1H), 3.76 (1H), 3.86 (1H), 4.94 (1H), 4.99 (1H), 5.75 (1H) ppm.

Example 2g

(35,6R,78,85,12E/7,155)-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-yI)-3-(tert.-

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



30 anal ogously to the process described in WD 99/07692, WD 99049154, and WO
00/01333, in 50 mM of anhydrous tetrahydrofuran is mxed at OCwth 10.2 n
of a1l nolar solution of sodium hexanethyl disilazane in tetrahydrofuran
and then with the solution of 4.73 g (6.90 mol ) of the conpound, produced
according to Exanple 2f, in 50 m of tetrahydrofuran. It is allowed to
react for 5 hours at 23C, poured inté%a saturated anmoni um chloride
solution and extracted several times with ethyl acetate. The conbi ned

organi c extracts are washed with. e t sodj chl ori de

sol uti on,a“"’g‘?goé?ﬂy6?1%88?%%%%"@5&3’%1%9/%327 gugc?ﬁégﬁéfa?“c% \&Bnobt ai ned after
filtration and renoval of the solvent is purified by chromatography on fine
silica gBV/Ohi3BringdOintaghydsensyefahydiokirgt s miked at ol ikt 1.2l ¢f-aexane” and
ethyl acetate. 6.18 g (6.25 mml, 90.6% of the title conpound is isolated
as a col owlasguipéd of soHuNNRxEroDEYGisilaBne-in-terah3dH1g8 §1Rlhkin widh 88 ( 36H) ,
0.89-1.67 (19H), 1.9.1 (2H), 2.19-2.52 (4H), 2.83 (3H), 3.13 (1H,

3. 49- 3. 7ol of 4373 65(6.90Itinhol) 3f B cOhphunddpréduded bcordidg B2ENatdp)e 2f4in98 (1H),
5.15 (1H), 5.75 (IH, 7.32 (1H), 7.73 (1H), 7.86 (1H ppm 31 Anal ogously

t o Exanpbem} of fchenydith@wi ngs ABWedagrRats: SRags RrodugRiledfxgpl e 3: + TBDPSO
Sum C13H2403 C24H32C2Si Mol : 228. 32 380. 62

saturated ammonium chloride solution and extracted several times with ethyl acetate.

The combined organic extracts are washed with water and saturated sodium chloride
solntion, dried on sodinm 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. 6.18 g (6.25 mmol, 90.6%)

of the title compound is isolated as a colorless oil.
IH-NMR (CDCl3): & = -0.13-0.08 (24H), 0.88 (36H), 0.89-1.67 (19H), 1.91 (ZH),

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.



Sum Mol: TBBPSO- " TBOPSO OH _OH C37H5806Si 610. 94 C42H6606SI C26H4806
C26H4606 695. 06 456.65 454. 64 Sum C18H3405 Mol: 330.46 32 Exanpl e 4:
TBOPSO v TBOPSO v TBDPSO Sum Mdl: Sum C25H4606 C25H4406

31

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

Example 3:

Sum:  Cq3Hp403 CogH32078: C37H5805Si

Mol: 228.32 380.62 610.94

TBDPSO

Sum: C42Hg60651 C26H4806 C26H4606

Mol: 695.06 456.65 454.64

.OH

o OH Q
Sum: C18H3405

Mol: 330.46



Mol : 442. 64 440.62 Example 5: Sum + P. \ / I +\ / 1 No .OH OH _ol,_, OTHP
C24H342Si C18H2603 TBDPSO C24H3402S 382. 62 C36H5606SI 596. 92 C42H60CESI
C40H6206Si 667.02 Mol : 382.62 290.42 659.00 33 Sum CA47H6806SI C31H5006
C31H4806 Mol : 757.14 Exanple 6: + TBOPSO
32
Example 4:
(\%{\ TBOPSO TRDPSO TBOPSO
L 0P LOH OH LOTHP
oxo ° ¥ TROPSO ¥
OXO Q O><O Oxo
Sum: Co4H340,S C36H5605Si CaoHgr0g51
Mol: 382.62 596.92 667.02
HO o
OTHP .OTHP
—_— N -+
Oxo o oxo )
Sum: Cas5Hy4606 C25H440¢
Mol: 442.64 440.62
Example 5:

Sum:

Mol: 382.62

CoqH340751

C18H2603

290.42

C42Hgp0551

659.00



TMS 518.74 516.72 OH TMS Sum Cl18H3203Si C24H3402Si Mal : 324.53 382.62 Sum
CA7TH7406SI 2 C28H4806 C42H6606SI 2 707. 15 C28H4606 Mol : 791. 26 489. 68 478. 66
34 Exanple 7: + TBDPSO Sum C12H2203 C24H3202Si Mai: 21430 380. 60 Sum
C36H5405SI C41H6206Si C25H4406

33

Sum: C47He806Si C31H5006 C31H4806
Mol: 757.14 518.74 516.72
Example 6:
TBCPSG TBOPSO
mm; TBDPSO'L/)\/ - .OH . OH
x Q 0 o] \\:} ™S Q o] o '/\TMS
Pat e
Sum: C1gH320381 CoqH3407S1 C42Hgs05Sin
Moi: 324.53 382.62 707.15
= R T
Oxo & Y s OXD o ™S oxo Q S oxo 8] S
Sum: Cq7H7406512 CagHa806 C28H4606

Mol: 791.26 489.68 478.66



C25H4206 Mol : 594.91 679. 03 440.62 438.61 35 The nethyl ketones of the thus
produced AB-conponents can then be conbined wth the Wttig salts of a w de
vari ety of C-conponents and converted into the especially preferred active
i ngredi ents:

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- D hydroxy-5,5, 7,9, 13- pent anet hyl - 16-[1 - net hyl -
2- (2-net hyl -t hi azol - 4-yl ) - vi nyl | - oxaéfcl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 13Z, 16S(E) ) - 4, 8- D hydr oxy- 16-[ 2- ( 2- hydroxy net hyl -t hi azol - 4-yl)
1- net hyl 3vin I§;5,5,7,9,13-pentanethy|-oxacyc| ohexadec- 13-ene-2, 6-dio ne
(4S, 7R, 85{‘@@3 Z, 16S(E)) - 16- [ 2- ( 2- Am nonet hyl - t hi azol - 4-yl) - 1- met hyl - vi nyl
]- 4, 8-di hydroxy-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13-ene-2,6-dio ne (1

S,3 S (F,7S , 11 S, 12S, 16R) -7, 11- Di hydr oxy- 8,

8, 10, 12, 16- pejt dne hyl-ﬁh$md£;i;\y —

met hyl - 2- (2- mexayl - t hi azol - 4-yl fnyl]-4,17-di oxa-bicyclo
[ 14. 1. 0] hept adecane-5,9- dione (1 S, 3S(E), 7S, 1

OR, 11S, 12S,,16R) -2 hy, 2- (2- hydr oxynet hyl -t hi azol -
4-y|)-1-%§?hyl-Si%%%?g%,ég%%§¥9§§%-pentanethyl-4,17-dioxa-bicyc|o

[ 14. 1. O] hept adecane- 5,9-dione (1

S, 3S(E), Msl:10r 33 2s, 168068 [ 2- (2- Ani nomet hyl - t hi azol - 4-yl ) - 1- net hyl -
vinyl]-7,11-di hydroxy-8, 8, 10, 12, 16- pentanet hyl -4, 17-d i oxa-bicyclo [ 14. 1. 0]
hept adecane-

TBDPSO TBDPSO I HO |
LDOH OTHP ~OTHP
—_— —_— —_—
on [¢] Oxo (o] OXD O

Sum: C36H540581  C41Hgp0651 C25H4406 C25H4206

o}
8]

Mol: 594 91 679.03 440.62 438.61



5,9-dione (4S, 7R 8S,9S,13Z,16S (E))-4, 8-D hydroxy-7-ethyl -5,5,9,13
-tetrane thyl-16-[ i - nethyl-2-(2-nethyl-thiazol-4-yl)-vinyl]-oxacy

cl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- - D hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl -t hi azol - 4-yl)
1-methyl -vinyl]-7-ethyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- 13- ene- 2,

6-di one 36 (4S, 7R, 8S, 9S, 137, 16S(E)) 316-[ 2- (2- Ami nonet hyl -t hi azol -4-y

| )-1-nmet hyl -vinyl ]-

4, 8-di hydroxy-7-ethyl -5 13-t etramet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one
(1S, 3S(E), 7S, W%&é ki@seslfefp%w thug Bropyiqsy R‘ifnﬂ‘t}‘e%%‘ ¥ then Be qombliged; et r anet hy!l -
3-[1-met hyl - 2- (2- et hyl -t hi azol -4-yl)- V|nyI] 4, 17-di oxa- bi cycl o[ 141. 0] hept ad
ecane- 5, with giedNitig selisoBspEle vagety@RCtapmponents and converted into the especially

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

4-yl) - 1- prefehyd activaydgredifinet hyl - 8, 8, 12, 16-t et ranmet hyl - 4, 17- di oxa- bi cycl o
[14.1.0] - heptadecane-5,9-dione (1 S, 3S(E), 7S, 10R 11

S, 12S, 16R) - 3-(48, 7R ASAS, TRRISIE)) 4l Dag ox$-53,7,9, 13 5Btk thyl-16-[ 1-methyl-
V|nyI] 7, 11- J?hydroxy 10- et hy P-8 8ﬂ?2 1% tetrang?%yl y17 %IOX& bi cycl of

(4s 7R s%k% ggﬁl?%gr( 77 9 @h@ﬁ% Ci’/%?l?)eﬁ?/deg‘ls?’ G 61(11310pent aret hyI 16 [1-flu
012 2 2 T2 etz bt dﬁoqé%%-‘f% SRR )
1-f1 uor °f \Ilnlet yk Li_nyf]%5778’l% -pe th?lEit acycIo e2ade -18he%é3§j?&0&33 ene 2, 6-dione
(4S,7R,88,98,13Z,165(E))-16-{2-(2-Aminomethyl-thiazol-4-yl)-1-methy!l-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,38(E),7S,10R,115,125,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
methyl-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(18,35(E),7S,10R,118,128,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yh)-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,11S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-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-thiazol-4-yl)-vinyl}-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,98,13Z,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



7R, 8S, 9S, 13Z, 168(Z)) 16-[ 2- (2- Am nonet hyl -t hi azol -4-yl)-1-fl uoro-vinyl]-
8- di hydroxy-5,5, 7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one
S,35(2), 7S, 10R, 1IS 128 16R) -7, 11- Di hydr oxy-8, 8, 10, 12, 16- pent anet hyl - 3-[ 1-
uor o- 2- (2- et hyl -t hi azol - 4-y|)-ving&]-4,17-dioxa-bicyclo[14.1.0]heptadecan
-5,9-dione (1
3S5(2), 7S, 10R, 11 S, 12S, 16R) -7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol
yl) - 1Tl uor Qe 51571332816]5%8)3216][@ (P ATREMY-mtdi/2-9H X BeRyCUEHRL 14- 1. O] hep
(1S, 35( 7 2 Ami n t.h t hi yl)-1-fluoro-
vinyl]- 7l§f%3% %%%hﬁéﬁ%aggq%?nkéwb8ﬁ¥gﬁgﬁﬁgpmytﬁ d?§§5m8|cyc|o[14 1. 0] hep
t adecane-

(3. 7R 85, 95 (1528@587@2)0}1 USR5 1ARUT A Piby 0w -30- eV bBRAAHEHAMAS 1- chi or o-
2-(2-met hyl -t hi azol -4-yl)-vinyl]-oxacycl ohexadec-13-ene- 2, 6-di one

(4S, 7R, 8% bsethar21 & sy} thiazml-tiykydryks 1 Tatioqashigyrlaf {4 Bl padipghe-5,9-

-thiazol -4-yl)

| - chl or odiveenyl ] -5, 5, 7, 9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S,9S, 13 Z,16S (2))-16-[ 2-(2- Ami nonet hyl -t hi azol -4-yl)-1-chl oro-vi nyl

]- 4, 8-di hydr@sBsEE)yS/0R, 113, 108/16RNE[1hyDdihpdracy 8l DIBKpdeLydah@nRazZl6- di one
(1S,35(2), 7S, 10R, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 3-[ 1-

chl or o- 24 (R-10mEdRyl. whm@@@ihyﬂs,xImamltaydrﬁaﬂylwﬂdal@%aam@&mhQ of-
14. 1. 0] heptadecane-5 -

(1S, 35( &QS 16R) 7, 11- Di hydr oxy- 3- [2 (2- hydr oxynet hyl -t hi azol
4-yl) -1 9%???%3951% ™58, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hep

tadecane- g 3qF) 7S, 10R,115,125,16R)-3-[2-(2-Aminomethyl-thiazol-4-y1)-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,88,98,13Z,168(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,165(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazo}-4-yl)-
t-fluoro-vinyl}-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,165(Z))-16-[2-(2-Aminomethyl-thiazol-4-yl)-1-fluoro-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,35(2),75,10R,115,128,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-{1-
fluoro-2-(2-methyl-thiazol-4-yI)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,35(Z),7S,10R,118,128,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethy!-thiazol-
4-y1)-1-fluoro-vinyl}-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-

5,9-dione



5,9-dione (1 S,352),7S,1 OR 11

S, 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl -t hi azol - 4-y1) - 1-chl or o-

vinyl]-7,11-di hydroxy-8, 8, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o [ 14. 1. 0]
hept adecane- 5, 9-di one

(4S, 7R, 8S, 9S, 137, 16S(Z2) ) - 4, 8- D hydroxy-7-ethyl -5,5,9, 13-tetranet hyl - 16-[ 1-
fl uoro- 2- (2- et hyl -t hi azol - 4-yl ) - vi ny’] - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S, 7R, 8S, 9S, 137, 16S(2) ) - 4, 8- Di hydr oxy-16- [ 2- (2 hydroxynethyl-thlazol 4-yl)

- Fhuoro-vinyi e &5 W lor 1 s, Past oty S LA A M on g iao 8 SR fiugra- ©ne-2- 6-dion

e
(4S, 7R, 8S, 9S, 137, 165( Z 2- (2- Am nonet hyl -t hi azol 1-fluoro-vinyl]-

) )
4, 8- di hy amadyl -dibygrpsis ?3&1@1 dﬁr@pfraawﬁwhﬁ417&%511*,%}%%1;}5}!@@@%2 6- di one
38 (1 S,35(2),7S,1 OR 11 S, 12S,16R)-7,11-Di hydr oxy-
IO-ethyIéB%@omQ,16-tetranethy|-
3-[1-fluoro-2-(2-nethyl-thiazol-4-yl)-vinyl]-4,17-di oxa-bicycl o[ 14. 1. 0] hept a

decane- 5, 9- d(4(SI;EER §9.95, 38, 75S(Zp-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ 1-chloro-
OR, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 3-[ 2- ( 2- hydroxynethyl-thlazol

4-y1)-1- le(g%e%ywtmiolztlﬁyﬁhmJox&y&oﬁ&a&&r tRide2Blwk - 4, 17- di oxa- bi cycl o
[14. 1. 0] hept'adecane-'5, 9-d

(Xiﬁi{'sf( 7 11a Ry é?%é%?ﬁ% %@-@ﬁé@%@%{%@%2%%@9@%@&%4&}'13 b icyelo |
t agec

h =di ]
(rsom s GRS SET IR 29y 3 PRI Be iy Bsylohestlts I3 26495 o aet hyl -1 6- 1-

(4S,7R,88,95,13Z,165(Z))-16-[2-(2-Aminomethyl-thiazol-4-yl)-1-chloro-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

(18,3S8(Z),7S,10R,11S5,125,16R)-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,38(Z),7S,10R,118,125,16R)-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

(1S,35(2),7S,10R,115,128,16R)-3-[2-(2- Aminomethyl-thiazol-4-y1)-1-chloro-
vinyl}-7,11-dihydroxy-8,8,10,12,16-pentamethyi-4,17-dioxa-bicyclo[14.1.0|heptadecane-
5,9-dione

(4S,7R,8S,98,13Z,165(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
fluoro-2-(2-methyl-thiazol-4-yI)-vinyl]-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,88,95,137,165(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-
1-fluoro-vinyl]-7-ethy!-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,8S,98,13Z,165(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



chl oro-2-(2-nethyl -thiazol-4-yl)-vinyl ] -oxacycl ohexadec-13-ene-2, 6-di one
(4S, 7R, 8S, 9S, 13Z, 16S (2)) -4, 8- D hydroxy-16-[ 2- (2- hydr oxynet hyl -t hi azol -4-yl)
1-chloro-vinyl]-7-ethyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di on
e (4S,7R 8S,9S,137,16S(2))-16-[ 2-(2- Ami nonet hyl -t hi azol -4-yl) - 1-chi
oro-vinyl]- 4,8-di hydroxy-7-ethyl -5,5,9,13 -tetranethyl -oxacycl ohexadec-13
-ene-2,6 -dio ne 38

(1S,3S(2), 7S, 14R, 11S, 12S, 16R) -7, 11- Di hydr oxy- 10- et hyl -8, 8, 12, 16-t et r anet hyl -
3-[ 1-chloro-2:(2- -t hi | =4z ~vinyl]s 7-di -bi cycl.0

C14. 1. 0] hopt éﬁ%&é@%ﬁéh,lﬁIgblgé,q?l_?tfl’/}il,l—)Dlgyd?gxy]—l(ﬂétllxyl—gé,?i?ﬁ—l?etra%]elhyl~
S,35(2),7S, 10R 115, 12S, 16R) -7, 11- Di hydr.oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol -
4-y1 ) - i -ThrBsovr@ymgthylghiatlyirylevieyh 2, bisdibrarbigyriqlhd I Diheptaletassabi cycl o
[14. 1. 0] - heptadecane-5, 9-di one 39

(1S, 3S( AiereS, 10R, 118, 12S, 16R) - 3-[ 2- (2- Ami nonet hyl -t hi azol - 4-yl ) -1-chl or o-
vinyl]-7,11-di hydroxy-10Oethyl -8, 8, 12, 16-tetranet hyl -4, 17-di oxa-bi cyclo[14. 1
. 0] - hept adecd$85(7,79;10RANB,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- D hydroxy-5,5,7, 9, 13- pent anet hyl - 16-[ 1- met hyl -
2-(2- pyr4- Jl)ﬁdbirdlying}]qm REEXBIRGahethANET 2diBx4lbRAC0[14.1.0)-

(1S,3S(E), 7S, IOR, 11 S,12S, 16R) -7, 11- D hydr oxy-8, 8, 10, 12, 16- pent anet hyl -3-[ 1
met hyl - 2h‘e£)é QURd 9l diaael Nyl ] -4, 17-di oxa-bi cycl o [14. 1. 0] hept adecane-5, 9-di one
(4S, 7R, 8S, % 137,16S(E)) - 4, 8-Di hydroxy-7-ethyl -5,5,9,13-tetranet hyl -16-[ 1-

met hyl - 2- (2- pyg ke s bR s h28 X8RS 2P ARLS Sty 805 2 3y 1ieRDS -

vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]-
heptadecane-5,9-dione

(4S,7R 88,9S,13Z,165(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

(48,7R,88,95,13Z,165(7Z))-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

(4S,7R,88,98,13Z,165(Z))-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

(18,35(Z),75,10R,118,125,16R)-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,115,128,16R)-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



(1 S, 3S(E), 7S, 10R 11 S, 12S,16R)-7,11-Di hy
droxy-10-et hyl -8, 8, 12, 16-t et r anet hyl -

3-[1-nmet hyl -2-(2-pyridyl)-vinyl]-4,17-di oxa-bicycl o[ 14. 1. 0] hept adecane-5, 9-d
i one

(4S, 7R, 8S, 9S, 137, 16S( 2) ) - 4, 8- Di hydroxy-5,5, 7,9, 13- pent anet hyl - 16-[ 1-f| uoro- 2
(2-pyridyl)-vinyl]-oxacycl ohexadec-13gene-2, 6-dione (1

S,3S(2), 7S, 10R, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 3-[ 1-
fluoro-2-(2-pyridyl)-vinyl]-4,17-di oxa-bicycl o[ 14. 1. 0] hept adecane-5, 9- di one

(4S, 7R, 8S, 9S, 18ASIHIC0R, LB IBRYBARY 2 A BindmBthi BthRe oL AFBL1WHIord6- [ 1- chl or o-
2-(2-pyridyl)-vinyl]-oxacycl ohexadec- 13- ene- 2, 6-di one

S, 35(Z i 7 , akRe thyl-3-[1
Shi St D) Y MRS ROl 1o b iy 10 bRt rperparec v 3 (1

(4S, 7R, 8 @ )-4, 8- D hydroxy 7-ethyl-5,5,9,13-tetranmet hyl - 16-[ 1-
fluoro- ZQ?%QE&%%géf gé%nyl] oxacyclohexadec 13-ene-2,6-dione (I S,35(2),7S,

- fluor -2 &@d&@@%@%@ﬁﬁhﬂ@%ﬁ BT B G

9-dione 40 (45 1R 88,9 S | 37, 1 65(7))-4 8 D hydroxy-7-ethyl
-5, 5, 9, 134-gyidyb- ‘éﬂﬂlrpxacyqlehﬂﬁéec-13 -ene-Z,6-dione

chl oro-2- (2-pyridyl)-vinyl]-oxacycl ohexadec- 13- ene- 2, 6- di one
(1S,392),7S, GI@QS(E)ﬂS,IﬂBng@Rﬁ,IﬁR}?’ﬂ1-Dihydr0xy—8,8,10,12,16-pentamethyl-3—[l-
- Dl hydr oxy-10-et hyl -8, 8, 12, 16-t et r anet hyl -
3- [ I - chl etyR2{2pmydyi esihy1]-¢j1Aydidxadidyclofil ok Aphbptagechnd-3.4-dlor@] hcpt adecane- 5, 9-d
ione (4S,7R 8S,9S,1 3Z, | 6S(E))-4,8-Di hydroxy-5,5,7,9, 13-pentanet hyl -1 6JI
-met hyl  2- ( 2- @Bi7RYSS; S5 BZ9] 6HE N 4)8-Bitiystoxy IXaryd, Rhe3adperl3i-engt -2, 6- di one
methyl-2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(15,3S(E),7S,10R,115,12S5,16R)-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,85,95,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[1-fluoro-2-
(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(15,35(Z),7S,10R,118,125,16R)-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,88,98,137,168(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ 1-chloro-
2-(2-pyridyl}-vinyl]-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-
chloro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclof14.1.0]heptadecane-5,9-dione
(4S,7R,88,98,137,1658(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethy}-16-[ 1-
fluoro-2-(2-pyridyl)-vinyl}-oxacyclohexadec-13-ene-2,6-dione
(1S8,35(2),7S,10R,118,125,16R)-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, 137, 16S(E) ) - 4, 8- Di hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yl ) -
1-methyl -vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S, 7R, 8S,9S,1 3Z,1 6S(E))-I 6-[2-(2-Arninonet hyl -oxazol -4-yl) -

-nmet hyl -vinyl | -

4, 8-dl hydroxy-5,5, 7,9, 13- pent ar net hyl - oxacycl ohexadec- 13- enc- 2, 6- di one
(1S,3S(E), 7S, | OR, 118, 12S, 16R) - 7, 1 | - BPhydroxy- 8, 8, 10, 12, 16- pent anct hyl - 3-[ |
met hyl - 2- (2- et hyl - oxazol - 4-yl ) -vinyl | -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adecane
-5,9- dione .

(I'S, 3S(E), 7S, {ORBFEITIZARKDA- S Py gt G\ P 213 ety ety | - oxazol -

4-yl)-1-nmethyl -vinyll -8, 8,10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hep
t adecane ph]g{(gz-@g—gﬂédyl)-vmyl]-Oxacyclohexadec—13—ene-2, -dione

(1S,3S(E), 7S, 10R, 11S, 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl - oxazol - 4-yl ) - - net hyl -
vinyll-7,1 (18,38(Z),7S,10R,118,125,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-

1- di hydroxy-8, 8,10, 12, 16- pent anet hyl -4, 17- di oxa- bi cycl oLl 4. 1. A hept adecane-
5, 9- di oné-[1-chlore-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0}heptadecane-5,9-dione

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- D hydroxy-7-ethyl -5,5,9, 13-tetranethyl -16-[ 1 -

met hyl - 2- (2- s ,SS),gﬁl,ZS’Z,iGS(Eg)ét,&'J'Dinrm?rXﬁiY,@LB%hﬁtﬁﬁﬁryl@6%Ilﬁreaxyfl' di one
(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- Dl hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yl)

1- met hyl »yht e 1Y 130, 5019 N L - OXA ohexadec- 13- ene- 2, 6-di on
e 41 (48:27(%?%%%%3"%%{1 S(]l%ﬁ9 oy %‘gﬁﬁg%mwh%“ﬁeo%ﬁﬁ?"%xazm _4-yl)-1- et hyl

' 5 i hyar oxy SH TR TS SIS B4 LPIEN;1o BRErrRs 5 2. 6. ai one

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

(4S,7R,85,95,137Z,165(E))-16-[2-(2- Aminomethyl-oxazol-4-yl)-1-methyl-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

(1S,3S(E),7S,10R,118,125,16R)-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,35(E),7S,10R,1185,125,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethy!-oxazol-
4-y1)-1-methyl-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione

(18,3S(E),7S,10R,118,125,16R)-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,8S,98,13Z,165(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,88,95,137,16S(E))-4,8-Dihydroxy-16-[ 2-(2-hydroxymethyl-oxazol-4-yl)-

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



(1S,3S(E), 7S, 10R, 11S, 12S, 16R) - 7, 11- D hydr oxy- 10- et hyl -8, 8, 12, 16-t et r anet hyl -
3-[ 1- net hyl - 2- ( 2- net hyl - oxazol -4-yl)-vinyl]-4, 17-di oxa- bi cycl o] 14. 1. 0] hept ad
ecane-5,9- dione (1 S,3S(E), 7S, 10R, 11

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

4- yI)-I-nethyI vinyl]-10-ethyl -8,8, 12, 16-tetranet hyl -4, 17-di oxa- bi cycl o
[14.1.0] - heptadecane-5, 9-di one (1 S?%S(E) 7S, 10R, 11

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

VlnylLe;tééeg ﬁéﬂg@éﬁhﬁ% ??@1§&§§§%8§9¥§§5%§%%§$¥‘ﬁfg 3@%{ |cyclo[14 1
Zl ghéiagfggtdﬁgﬁ 72eth3é [qu’l %I‘J]é tetramet%xyl Sxacgﬁohé;(cadec— %Ze%le 2,6 glone vinyl] - OX acy

(4S, 7R, 8S, 9S, 137 168 é 4,8-Di h dr oxy-| 6-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yi)
P 0 or o vi 198 FSE)ESA0B, 15,1386k na kb sty Hh SRS St meD] 6. i ono
(4S, 7R, 8S, 9S, 1327, 168(Z)) 16-[ 2- (2- Am nonet hyl - oxazol -4-yl)-1-fluoro-vinyl]-
4, 8-di hyiﬂ[lomythyEZ-BZ-meggylﬁxqg:eh‘&ﬂf)e)ﬁﬂ}y]—4,16-)dimiy—bfu1ycbh@x]a@%emadbearem'g@-Z, 6-di one
(I S35(2),7S, 10R 11S,12S, 16R) -7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pentanet hyl -3-[ I -
f | uor o- 2Zdi¢m- et hyl - oxazol -4-yl)-vinyl]-4, 17-di oxa-bicyclo [ 14.1.0]

hept adecane- 5, 9-di one

(157507 SRR A A e Sue ey e
tadecaney 8197 GhANn#1210-ethyi-8,8,12.16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]-
heptadecane-5,9-dione
(1S,3S(E),75,10R,118,125,16R)-3-[2-(2-Aminomethyl-oxazol-4-y1)-1-methyl-
vinyl}-7,11-dibydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclof14.1.0]-
heptadecane-5,9-dione
(4S8,7R,8S,95,13Z,165(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,85,98,13Z,165(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-y1)-
1-fluoro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,85,95,13Z,165(Z))-16-[2-(2- Aminomethyl-oxazol-4-y!)-1-fluoro-vinyl]-
4 8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,35(Z),75,10R,115,128,16R)-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
(15,35(Z),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yb)-1-fluoro-vinyl ]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclof14.1.0]heptadecane-

5,9-dione



(1S,3S(2), 7S, 10R, 11S, 12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl - oxazol -4-yl ) -1-fl uoro-
vinyl]-7,11

-di hydroxy- 8, 8, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hept adecane-
5,9-dione (4S, 7R, SS, 9S, 137, 16S(2)) -4, 8-Di hydroxy-5, 5,7, 9, 13- pent anet hyl
-16-[1-chl oro- 1
2-(2-nethy|-oxazol-4-y|)-vinyI]-oxacy%Iohexadec-13-ene-2,6-dione
(4S, 7R, 8S, 9S, 137, 16S(Z2) ) - 4, 8- D hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yl)
1- chl or o-vi ny, 1, t o - -2, 6-di one
(45, 7R 85, 05 137 I AR TR BT R AL BB é'ﬁ 1‘*@55 | or o vi nyl ] -
4, 8-di hydr X ohexadegc- 13- 6-di one (1
S, 35(2) . ‘?‘%%ééii 'Qdi%?’g’é%@%?ﬁ?‘y‘ﬂ%¥@‘§¥£§{°§?‘%}"iEﬁfé- %{%E*F‘ﬁyl 3-[1--
chl oro- 2-(2- et hyl - oxazol -4-yl)-vinyl]-4,17-di oxa-bicyclo [

14.1.0]h§é cane-5,9-dione (1

S, 35(2),7S,10R, 11S, 12S,1 6R) -7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl - oxazol
4-yl)-1-chl dA8/7Ri8HAS13781 (40482 Dibg dppaptdanb P AFipertamathyli- b bl-dilapel o [
14.1.0] heptad ecane- 5,9-dione (1 S,3S(2),7S,10R 1is,

12S, 16R) 2-82-n2thyRexurolrbpbivimyl - oxapaddhedadek )13 nelltodione

vinyl]-7,11-di hydroxy-8, 8, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. O hep

t adecane- 5, Q49I7R¥S 9S,13Z, 165(2)8]4 ,8-Dihydroxy-16-[2-(2- hgdroxymethyl -0xazol-4- ylg~|
(4S, 7R, 8S, 9S, 137, 168(2)) 4 hydr oxy- 7- ethyl 5,9,13-tetranet hyl - 16-[ 1-

fluoro-2 I 3-ene- 2, 6-di one
(4S, 7R 8 %1%95 1 h RS féh‘"}ﬂléﬂa\l d}x%?]ﬁ)o%?mgh%?%?ﬁ? c(’:ldrcoxy m et hy

1 oro vi ST S @SR G AR Saa A ke #lene- 2, 6- i on
€ 4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione

(1S8,3S(Z),75,10R,115,125,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
chloro-2-(2-methyl-oxazol-4-yl)-vinyl}-4,17-dioxa-bicyclo[ 14.1.0heptadecane-5,9-dione

(1S,35(Z),7S,10R,1185,128,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yh)-1-chloro-vinyl}]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione

(18,35(7),7S,10R,115,125,16R)-3-[2-(2- Aminomethyl-oxazol-4-y1)-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,8S,9S,137,165(2))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
fluoro-2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,8S,95,13Z,165(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

(4S8,7R,88,95,13Z,165(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



(4S, 7R, 8S,9S,13Z,16S(2)) - 16-[ 2- (2- Ami nonet hyl -oxazol -4-yl)-1-fluoro-vinyl]-
4, 8-di hydroxy-7-ethyl-5,5,9, 13-t etranet hyl - oxacycl ohexadec-1| 3- ene- 2, 6-di one
43 (1S,35(2),7S,10R I 1S,12S,16R)-7,1

| - Di hydr oxy-10-et hyl -8, 8, 12, 16-t et ranet hyl -

3-[I-fluoro-2-(2-nethyl -oxazol -4-yl)-vinyt]-4, 17-di oxa-bi cycl o[ 14. 1. A hept ad
ecane-5,9- dione (1S,352), 7S, 10R | 3? 12S, 16R) 7,1

| - Di hydr oxy- 3-[2-(2-hydroxynet hyl - ox&

4- yI)-I-quoro vinyl]-10-ethyl -8, 8 12, 16-tetranet hyl -4, 17- di oxa- bi cycl o[ 14. 1

- h d
(IS 38?25a?EQ?S%§§?%ng§q?gﬁfsgﬁﬁé7%%Iknvﬁgﬂ%y%yhy §§§%Hpien*3aquﬂ uor o-
vi “y' - p% Byries 9@3&@}180@%0% 1By e S ATEL Y Lo facblaadlagy 30! cycl ol 14. 1

(4S 7R 88 9S, 137, 16S(2)) - 4, 8-Di hydroxy-7-ethyl -5,5,9,13-tetranet hyl -16-[1 -
chl oro- Zieﬁfnethyl oxazol - 4- yl)-vinyll-oxacycl ohexadec-| 3- ene- 2, 6- di one
(4S, 7R, 8S, 9S, 137, 16S(Z2) ) - 4, 8- D hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl - oxazol - 4-yi)
1-ch|oro-viajﬂﬁésgﬁﬂﬁﬂﬂRHJSJgSIBR}éﬂﬂdﬁbﬁhyﬂ#b%éﬁ&bWhheMmﬁEdGX®méne-2,6-dion
e

4S, 7R, 86yD S thddo-¥ Sl AD)etihd-S[ L1, B tramednes, by Hioax-bigtlofidyl.0]- | - chl or o-vi nyl j -
, 8-dl hydroxy-7-ethyl-5,5,9, 13-t etranet hyl - oxacycl ohexadee- 13- ene- 2, 6- di one
I

(
4, 8-

(1S, 3S( AeptaSed:mR510-dishel 2S, 16R) - 7, 1

1-Di hydroxy 10- ethyl 8,8,12, 16- tetranethyl
3-

e

Cg'n-ecg' ore d?aé §sd’£‘3t7§>iqu>i§219§ 18RY.B )23 RWlihodferilyi-dtagbiar R)-¢dRbRL 14- 1. O hept ad
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]-
heptadecane-5,9-dione

(4S,7R,88,95,13Z,165(7))-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

(45,7R,88,95,13Z,165(2))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-y1)-
1-chloro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(4S,7R.8S,95,13Z,165(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

(18,38(Z),75,10R,115,128,16R)-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

(18,38(Z),7S,10R,115,125,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl}-1-chloro-vinyl|-10-ethy!-8,8,12,16-tetramethyl-4,1 7-dioxa-bicyclo[14.1.0}-

heptadecane-5,9-dione



(1S,35(2), 7S, 10R, 11S, 12S, 16R) -7, 1 1-Di hydr oxy- 3-t 2- ( 2- hydr oxynet hyl - oxazol -
4-yl)-1-chloro-vinyll-10-ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa-bi cyclo[14.1
.0l - hept adecane-5, 9-di one 44 (1S,3S(2), 7S, 10R, 1

i'S,12S, 16R) - 3-[ 2- ( 2- Ami nonet hyl - oxazol - 4-yl ) -1-chl oro-

vinyl]-7,11-di hydroxy-10-ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa-bicyclo[14. 1
.0]- hept adecane- 5, 9- di one 44

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, S- D hydroxy-5,5,7, 9, 13-pentanet hyl - 16-[2-(2- m

et hyl thlazo V| ec I3 ene i Qn

(4S, 7R, 8S, 95, g‘és{ §§E50)[&yzﬂ]5813§61%¥*§r3§§35 ‘1_“% E'?Y‘h‘iiiﬁ‘?‘é)‘k”y}c‘ir'él?r@lm?'hi azol - 4-yl)
vinyl]-5,5,7,9,13-pent anet hyl - oxacycl ohexadec- 13- 6-di one (4S,

TR B ocvindl 2,11 gl HEC A5 A By S Aot relpl i Loy 1 | 4. 8-

di hydroxy-5,5, 7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one (1

S, 3S(E), H@;aﬂeﬂ,n&-ﬁﬁ—clig& 16R) -7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 3-[ 2-
(2-met hyl -t hi azol -4-yl)-vinyl]-4,17-di oxa-bicyclo |

14. 1. 0] hept ades ARBSHOINA, IIE)H{4188DF(H oy 553, 1.9 R3-bentamethyl-16-[2-(2-
i'S,12S, 16R) -7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol

4-yl) - V'ﬂbft'h%l‘l%xa@olm %&réﬁr c‘i’dlﬁkméh 1&&32@&6@@ bi cycl o[ 14. 1. 0] hept adecane-
5, 9-di one E 7 S, 12S, 16R) - 3- [ 2-(2- Am nonet hyl -t hi azol

-4-y| Vi nyl .
AR ghﬁéR%?fewgémsg@g yPlhzdaO%yaﬁmr%f%xmﬁze-t&faaql#agz-adecane- 5 o
-dione (4

(dione (45,1855 95 96“3%%]}?550%6361%’%‘15% BRI 2. (2
et hyl - thi azo), s 4edd) oo I ds s A8 S O A A S e -y v iy s

dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,38(E),78,10R,115,128,16R)-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,1185,125,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0Theptadecane-5,9-dione
(1S,38(E),7S,10R,118,125,16R)-3-{2-(2- Aminomethyl-thiazol-4-y1)-vinyl]-7,11-
dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0}heptadecane-5,9-dione
(4S,7R,85,98,13Z,165(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,88,95,13Z,165(E))4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-y1)-
vinyl}-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,165(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
(18,38(E),75,10R,118,128,16R)-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



(4S, 7R, 8S, 9S, 13Z, 16S(E) ) - 4, 8- Di hydr oxy- 16-[ 2- ( 2- hydr oxynet hyl -t hi azol - 4-yl)
vinyl]-7-ethyl-5,5,9,13-tetranet hyl - oxacycl ohexadec-| 3- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 16-[ 2- ( 2- Ami nonet hyl -t hi azol -4-yl)-vinyl ]-4,8-

di hydroxy-7-ethyl-5,5,9, 13-t etranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one (1
S,3S(E), 7S, 10R, 11S, 12S, 16R) -7, 11-Di hydr oxy-10-et hyl -8, 8,12, 16- t et r anet hyl -
3-[2-(2-nmet hyl -t hi azol -4-yl)-vinyl]-4>17-di oxa- bi cycl o[ 14. 1 0] hept adecane- 5,
9-dione 45 (1 S,3S(E), 7S, 1 OR, 11 S, 12S,16R)-7,11-Dihy d roxy-3-[2-(2-h vy

dr oxym et hyl : )

4-yl)-vinyl]- (ﬂg@é?‘ms ORSULSH1 2561 6RA 7, L JRibprox s 33-GrbgdeaxymethdrBieadt- 1. 01hept ad
ecane-5, 9- di

S, 3S(E), 4*31)1‘011311&1@6@2198 g4 RLogetrameflyl Adh /i trigyclal - A 2Bepadgdape-§9ny| ] - 7, 11-
di hydroxy-10-et hyl -8, 8, 12, 16-tetranet hyl -4, 17- di oxa- bi cycl o[ 14. 1. 0] hept adeca
e-5,9- dicone

(4S, 7R, 8S, 95, 137, 16S(E) ) - 4, 8- Di hydr oxy-5, 5,7, 9, 13- pent anet hyl - 16- [ 2- ( 2-

pyridyl) - vi nyliSBsaasyoRonsxesasr)3-[eqe Axamﬁmenhgmmlazoi 4-yl)-vinyl}-7,11-
(1S,3S(F), 7S, 10R, 118, 125, 16R) - 7, 11- D[hydroxy 8, 8,10, 12, {g pen]t anmet hyl -3-[2-

(2- pyri dyinyarskyLyd-L g&ég‘lg'l@)%éha@ﬁ '4%7%0%&&*@@&@?@%%&6%% igone
(4S, 7R, 85,95, 137, 16 48D|hy roxy- /- et hy tetranethyl -16-[2-(2

pyridyl) \&}é;yl] oxacycl ohexadec 13- ene- 2, 6-di one
(1S, 3S(E 9 10R, 11S,12S,16R) -7, 11-Di hydroxy iOet hyl - 8, 8,12, 16-t et r anet hyl -

3-12-(2-pyr i dyk)VddWd {574 65( Eﬂ4og(ﬁlht})l G2 39132 tgﬁgﬁuapfﬁqfi]& 5, 9-di one

pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(1S,35(E),7S,10R,115,128,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyi-3-[2-
(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
{48,7R,8S,95,137,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[2-(2-
pyridyl)-vinylj-oxacyclohexadec-13-ene-2,6-dione
(18,3S(E),7S,10R,118,128,16R)-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,95,137,165)-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-y!)-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,95,13Z,165)-16-(2-Aminomethyl-benzothiazol-5-y1)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(1S8,38,7S,10R,118,125,16R)-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



(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hydroxy-5,5, 7,9, 13- pent anet hyl - | 6-(2- net hyl -
benzot hi azol -5 -yl )-oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy-1 6-( 2- hydr oxynet hyl - benzot hi azol - 5-yl)
5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one
(4S,7R,88,9S,132,168)-16-(2-Aninonetg%l-benzothiazoi-S -yl)-4,8-di hy droxy-
5/5,7,9,13 -pentanet hyl -oxacycl ohexadec-13-ene-2,6-dione (1 S, 3S,7S, 10R, 11
S, 12S,16R) -7, 11-Di hy droxy-8, 8,10,12,16-pentanme thy 1-3-(2-

net hyl - benzot 9-di one 46
(1535, 75 10 ?%%"’&%R%%%ﬁ?%lﬂW&"%@%%%9%”’*%313?%@%”@%%‘3?& Bt aol -

(1S SR R ST Ao SRR g 2accae: S, oo

di hydr oxy-8, & {0t i ASTRTRRYS @ hadinomedyE el?a'zg%&lzgl[ﬁ y1)171q]-hept adecane-5, 9

(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hy drOXﬁ -ethyl -5 9, 13-tetranet hyl - 16-(2
met hy| - béhydery-8:8d10,13. iptpeniamsthy b4 é’@@é&cyw{@n]eolileﬂﬂ@ﬁcawé 9-dione
(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, 9@4$3&ﬁ9&m,r@ﬂ)4®<aﬂydmwxeam@ﬂgim;ameum—dis@e
(4S, 7R, 8S, 95, 13Z, 16S) - 16- ( 2- Am nonet hyl - benzot hi azol - 5-yl) - 4, 8-di hydr oxy- 7-
et hyl - 5, be@ylenzehiasel-fiybxayaoiehohiekagrc: d-dionse- 2, 6-di one (1
S,3S,75,10R 1 1S, 12§,16R)-7, 11- D hydroxy-10-ethyl -8, 8, 12, 16-tetranet hyl -3
(2- et hyl - benagtyii sz 157, W)« B-DifiydioRy A By &b el héhi-Rhh&ptadscane- 5, 9- di one
7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S8,95,13Z,168)-16-(2-Aminomethyl-benzothiazol-5-y1)-4,8-dihydroxy-7-
ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,35,7S,10R,115,128,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-y1)-4,17-dioxa-bicyclof14.1.0}heptadecane-5,9-dione
(18,38,75,10R,118S,125,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-y1)-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
{(18,3S,7S,10R,115,128,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-
dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1 O}heptadecane-5,9-
dione
(4S,7R,88,95,13Z,168)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,98,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl1)-
7-propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,98,13Z,165)-16-(2-Aminomethyl-benzothiazol-5-yI)-4,8-dihydroxy-7-

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



(1 S,3S,7S,10R, 11 S, 12S, 16R) - 7, 11- Di hydroxy-3 - (2-hy

dr oxynet hyl - benzot hi azol -

5-yl)-10-ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl o [ 14. 1. 0]

hept adecane- 5, 9- di one

(1S, 3S, 7S, 10R, 118, 125, 16R) - 3- (2- Ami nonet hyl - benzot hi azol -5-yl)-7, 11-

di hydr oxy- 10- et hyl - 8, 8, 12, 16-t et r anetthyl - 4, 17- di oxa-bi cycl o [ 14.1.0] hep
t adecane-5, 9- di one

ety benor ﬂa‘gﬁfﬂs@ﬂw% @5“%639%%5@2 S%f 1o Pl s bR s 1 (-

(4S, 7R, 85, 9S, 137, 169S) - D hydr oxy-| 6- droxyneth - benzot hi azol -5-yl ) -
7-propy! (msthyl- h@z?@ta?@n%lfﬂﬁl’ljdk‘a’@ybl@lc H’@E’@ agneepd-dignes. dj one

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Am nonet hyl - benzot hi azol - 5-yl ) - 4, 8- di hydr oxy-7
propyl-5,5,9, (]15735@15515(}%1ﬂfylMﬂﬂldhéxédsﬁﬁ{B-hadmxmetﬁyldbanwhidi’ol—

(1S, 3S,7S, 10R, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 10- propyl -8, 8, 12, 16-t et r anet hyl -

( 2- met hy b-yieresiopy1aal 2, 56-yeihméthi 4 47 dioxa bicyio| o Ndhdpt@icbapt Rolapape- 5, 9- di one
(1S,3S, 7S, 10R 1 1S,12S, 16R) -7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzot hi azol -

g gl Zan ggepr opytls; ﬁé 0 iﬂa%%ﬁf@@@}fh%&@mﬁl -SerBotRiagyd-Ql) 411 O] hept adecane-

S, 12S, 16 nNZ0% 761

di hydr ox;@h {%0%' ?}dﬁgﬂ%@?% 1?29& etr 1% (fléxfy éléycdo [%%%loﬂ)hegtadffcafelﬂ’? 1. 0] hept adec
ane- 5, 9- dlone (4S, 7R, 8S, 9S, 137, 168) 4 8 D hy

dr oxy- 7- 8 3I-5 5,9, 13-tetranet hyl - 16- (2 nmet hyl

benzot hi azol - Hyly) s OKPENF ) AN X P BRS by i35 819 S ramethyl 16-(2-

methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,95,13Z,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,8S,958,137,168)-16-(2-Aminomethyl-benzothiazol-5-y1}-4,8-dihydroxy-7-
butyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(1S,3S,7S,10R,118,128,16R)-7,11-Dihydroxy-10-butyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-y1)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(1S,38,75,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol -
5-yD)-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(1S,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,88,95,13Z,16S5)-4,8-Dihydroxy-7-allyl-5,5,9,13-tetramethyl-16-(2-

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



(4S, 7R, 8S, 9S, 137, 16S) -4, 8- D hydroxy-16-(2-hydroxynet hyl - benzot hi azol -5-yl) -
7-butyl -5,5,9, 13-t et ranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Ami nonet hyl - benzot hi azol -5-yl ) -4, 8-d i hydroxy-7
butyl -5,5,9, 13-tetranet hyl - oxacycl ohexadec-13 -ene-2,6-dione (1 S, 3

S, 7S, 10R, 11 S, 12S, 16R) -7, 11- Di hydr oxy- 10-butyl -8, 8, 12, 16-t et r anet hyl - 3-

(2- met hyl - benzot hi azol -5-yl)-4,17- di 8%a- bIC clo

[ 14. 1. 0] hept adecane-5, 9-dione (1 S, 3S,7S, OR, 11 S,12S,16R)-7,11-Di hy

53110 ﬁu?iﬁ?gﬁ%ﬁ%{i&%@%ﬁﬂﬁ@ Pr—————
< 125,10t (SIS R BT e

d|hydroxy 10 but yl - 16-tetranet hyl -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adeca
5. 9- di onef4S,7R8S, 95 132 ,168)-16-(2-Aminomethyl-benzothiazol-5-y1)-4,8-dihydroxy-7-

(4S 7R, 8S, 9S, 13Z, 16S) -4, 8-D hydroxy-7-allyl-5,5,9, 13-tetranmet hyl - 16-(2
met hyl - belfryiétﬂ:ﬁ’,b}tﬁltra@e&nV&G@Kﬂdmmﬂéwcéﬁwi@nﬂa- 2, 6-di one 48
(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzot hi azol - 5-yl) -

7-al l'yl -5, 5, 91838178 1ORMASIZS; I6R}G WA Hih edrache ¢0-11By1€8)81 2 1 Htethia@Bhyl-3-
(4S, 7R, 8S, 95, 13Z, 16S) - 16- ( 2- Am nonet hyl - benzot hi azol - 5-yl) - 4, 8-di hydr oxy- 7-

al lyl - - j
P R AR cus ot g o s

Eg 2egﬁy%6bgﬁ otﬁﬁg F ;FflgngléloxghB §é?hfiﬁx%“%Tﬁe6?%?é%%%é 5, 9-di one
(1S 38, g 1)11% l%ri]'§’8]1%§6]tct@me1hyjl]4 H é‘an- é}’dcﬁﬂioﬁ‘f}’ p(age %Bydlo henzot hi azol -
(1S8,35,75,10R,118,125,16R)-3-(2-Aminomethyl-benzothiazol -5-y1)-7,11-
dihydroxy-10-allyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione

(4S,7R,8S8,98,13Z,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,8S,98,13Z,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,88,95,13Z,165)-16-(2-Aminomethyl-benzothiazol-5-y1)-4,8-dihydroxy-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(1S,3S,75,10R,118,125,16R)-7,11-Dihydroxy-10-prop-2-inyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-5-y1)-4,17-dioxa-bicyclo[14.1.0}heptadecane-5,9-
dione

(1S,3S,7S,10R,115,12S,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



5-yl)-10-allyl -8, 8,12, 16-tetranmet hyl -4, 17-di oxa- bi cycl of

14. 1. 0] hept adecane-5, 9-di one (1S, 3S, 7S, 10R, 11

S, 12S, 16R) - 3- ( 2- Ami nonet hyl - benzot hi azol -5-yl)-7, 11-

di hydroxy-10-allyl-8,8,12,16-tetranet hyl -4, 17-di oxa-bicyclo [ 14.1.0] heptad
ecane-5, 9- dione

(4S, 7R, 8S, 95, 13Z, 16S) - 4, 8- Di hydr oxy- %;prop 2-inyl-5,5,9, 13-tetranethyl -16-(2
- met hyl - benzot hi azol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(45, 7R 55, 95,4226y COUNGL 1Y Aol 2 VL IMARE DI cbarot i azol -5-y1)-

7-prop-2-iny rame oxacyc exa di one

br op. 2.1 SRS §-60R%: ?é&égﬂ@%?":ﬂ&ssﬁﬁ%ﬂgré% it topigtfatine (1

S,3S5, 7S, 10R 1 | S 12S, 16R) -7, 11- Di hydr oxy -10- prop 2-inyl -8, 8,12, 16-
t et r ameth{1d1oBe (2_ et hyl - benzot hi azol - 5-yl ) - 4, 17- di oxa- bi cycl o

[ 14. 1. 0] hept adecane-5, 9- di one (1S, 3S, 7S, 10R, 11

S, 12S, 16R) - 7,(43.7RiBi$; 133¢yL68)-¢ B-Dihldroxy-etuhJlenplen 2,811Ritetzaphethyl-16-(2-
5-yl)-10-prop-2-inyl-8,8, 12, 16-tetranet hyl -4, 17-di oxa- bi cycl o

[ 14. 1. O] heptladasaniazds 59! )-dx@peoktadet 3 330 2H-2i0R: 1

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

f'; QZ g ; g>e< y- éogm ong;}s@ﬂsmy;h 1B5§ 4 B20ihGdrb 2N SBLMNMbyineifyl He@XAniRIABHIR[ 14. 1. 0] hep
(4S, 7R, 853 d3f-5 50303 tbu Bl YN OK Yonbx Rk 188586 R 9- 13-t et ramet hyl - 16- (2-
(4S,7R,8S,95,13Z,165)-16-(2-Aminomethyl-benzothiazol-5-y1)-4,8-dihydroxy-7-
but-3-enyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,35,75,10R,118,128,16R)-7,11-Dihydroxy-10-but-3-enyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(18,35,75,10R,118,125,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yi)-10-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0Jheptadecane-5,9-
dione
(18,38,7S,10R,1185,125,16R)-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,85,95,13Z,165)-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,85,95,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothtazol-5-y1)-

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



met hyl - benzot hi azol - 5- y1) - oxacycl ohexadec- 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-eny |-5,5,9, 13-tetramet hyl - oxacycl ohexadec-1| 3- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Am nonet hyl - benzot hi azol - 5-yl) - 4, 8- di hydr oxy- 7-
but-3-eny|-5,5,9,13-tetranethy|-oxacgclohexadec 13- ene- 2, 6- dlone (1

S, 3S,7S,10R, 11 S, 12S, 16R) -7, 11- Di hyd %xy 10- but - 3-enyl -8, 8, 12, 16-

t et ramet hyl - 3- (2- net hyl - benzot hi azol - 5-yl) - 4, 17 dloxa bi cycl o

S 125, om0 B 0 oy SIS ARGy elﬁ%%lfwl 3y dihydrony 7
5-yl)-10

: O y - bi I 14.1.0
et hdecHEr B -GoVdPgHETMY oggrey?@q%aeeiﬁ 3L d,0xa-bi eyl o | )

S, 12S, 16R) - 3- ( 2- Ami_nonet hyl - benzot hi azol -5 - )-7 11-

di hydr oxy- 10- ﬁﬁsgséﬁﬁﬂl§]QSﬂQRléﬂﬂéhhﬂﬁﬁﬁh -bas- 3 myHB KA Wi cycl o [ 14. 1. 0]
hept adecane- 5, 9-di one

(4S, 7R, 8@;@5&&@2&—Mthﬁ-ﬁn@thMIeﬁxyl}%,-lﬁtdie:@-ﬁicmf){54.BDBLefntadioane-S,ﬁet hyl -1 6-(2-
met hyl - benzot hi azol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 880&S, 13Z, 16S) - 4, 8- Di hydroxy -16-(2-hy droxynethyl -benzot hi azol -5
-yl) 7-but-3-inyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one 50

(4S, 7R, 8S, 9S, (1§ 25 36 3bru0S (13 /imm@ ri@lchrr&eyiz hy(ﬁaglménm lb\mébtﬁaéyf hydr oxy- 7-
but-3-inyl-5,5,9, 13"t ef ranet hyl - oxacycl ohéxadec- 13-"ene-2, 6- di one
-yl)—l 0-but—3-1ny1—8,8,12,16—tetramethyl-4,l 7-d10xa-b1cyclo[l4.1.O]heptadecane-5,9-
dione
(18,38,75,10R,1185,128,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-
dihydroxy-10-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0Theptadecane-
5,9-dione
(45,7R,85,95,13Z,165)-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-(2-methyl-
benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(45,7R,85,95,137,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,95,13Z,168)-16-(2-Aminomethyl-benzoxazol-5-y1)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S,7S,10R,1185,12S,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
(1S,3S,7S,10R,115,125,16R)-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,75,10R,118,125,16R }-3-(2-Aminomethyl-benzoxazol-5-y1)-7,11-

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



(1 S,3 S,7S,10R 11 S,12S,16R)-7,11- D hydroxy-10-but-3-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[ 141. 0] hept adec
ane-5,9- dione (1S,3S,7S,I10R 11

S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxymnet hyl - benzot hi azol -
5-y|)-10-but-3-inyI-8,8,12,16-tetran§{hyl-4,17-dioxa-bicyclo[14.1.0]heptadec
ane-5, 9- di one

(1S, 3S, 7S, 10R, 11S, 12S, 16R) - 3- ( 2- Am normet hyl - benzot hi azol -5-yl)-7, 11-

i hydr 0xy: 10- B4t O oy ) 4. Bk bR AIRIIN 5 1 -l B G of 14 1. 01 hept

adecane-

(4S, 7R, 88 S 13Z, 16S) , 7, 9,.13- pent anet hyl -1 6- (2- net hyl -
benzoxazBty SI'W‘)ZOW&&"}'&]DSH%Y%E ﬁé*g’ﬁ%“ezz g‘déﬂ“f}ne (4S, 7R, 8S, 95, 13

Z, 16S) - 4, 8- Di hg dr oxy- 16- (2- hydr oxy ne thgl-benzoxazoI-S-yI)

5.5, 7, 9, 13- peAb AR, L3 EaS) ity droak-1642 dwydrogymetlylbrazoxazol-5-yl)-7-

(4S, 7R 8S, 9S, 13Z,168) 16- (2- Am no net hyl - benzoxazol - 5-yl ) -4, 8-di hydr oxy-

5, 5, 7, 9, dBylgeh b dbwdttapicthyk-agacg tlomexdael3-¢ig-2Hdion2, 6- di one (1 S, 3S,7S,1 OR 11
S, 12S,16R) - 7, 11- D hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 3- ( 2-

net hyl - benzomsck-g“sgsmﬂms? 164(m1hoﬁymyp$enidxaiolcd higptiagesabes-3. 9- di one (1
S, 3S, 7S, 10R, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazol

5 yl) 8 §1§311%751 13 QaRERt Fsi‘cal&y&oﬁexléecdiaoe&ﬁ 06-@ak of 14. 1. 0] hept adecane- 5, 9-di o
ST OR, 11 , 12S, 16R) - 3- (2- Am nonet hyl - benzoxazol -5-yl ) -7, 11-

?':jihgggoxy 8, 8149513,1hR; 19@%@1’8&?51'11‘blijr]drgiyoi‘@e&&lc%' 9hd4edindhi}ER! adecane- 5, 9

(Z-methyl-benzoxazol—S-y})—4,17-di0xa-bicyclo[14.1.0]heptadecane—S,}dione
(18,38,75,10R,115,12§,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-y1)-10-ethyi-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,38,7S,10R,118,125,16R)-3-(2-Aminomethyl-benzoxazol-5-y1)-7,1 1~
dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione
(4S,7R,88,95,13Z,165)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(48,7R,8S8,95,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-y1)-7-
propy!-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,95,13Z,168)-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,115,125,16R)-7,11-Dihydroxy-10-propyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclof14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,115,125,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-

5-y1)-10-propyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione



51 (4S, 7R, 8S, 9S, 137, 16S) - 4, 8- Di hydroxy-7-ethyl -5,5,9, 13-tetranet hyl - 16- ( 2-
nmet hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzoxazol - 5-yl ) - 7-
ethyl-5,5,9, 13-tetramet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 137, 16S) - | 6- (2- Ami nonet hyl - benzoxazol - 5-yl ) - 4, 8-di hydr oxy-7

et hyl -5,5,9,13-tetranethy|-oxacycloﬁéxadec-13-ene-2, 6- di one

(1S, 3S, 7S, IOR I11S,12S,16R) -7, 11-Di hydr oxy- 1C>ethy| 8,8,12, 16-tetranet hyl -

& e b e S5 o

nmet hyl - benzoxazol - éﬂ 12, 16- tetraneth | -4, 17-di oxa- bi cycl of
Ta. 1 0] HAPLGne bhecony B 1 S etpimetivid, 17 g aackeyel & b vamjecane .5

- Am nonet hyl - benzoxazol -5 -yl )-7,11 di hydroxy-1

O et hyl -@p@, 12, 16-t et ramet hyl -4, |7-di oxa- bi cycl o[ 14. 1. 0] hept adecane- 5, 9-
di one (4S, 7R, 8S, 9S, 137, 16S) -4, 8-Di hy

dr oxy- 7- pr opy#S 3RBSHSIZZL wS)-dseDiny rok-7(btyl-5,5,9,13-tetramethyl-16-(2-

met hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, S§etﬂ§ﬁ He%%axjaﬁﬁ)s )-8z ddy By h ka1 3-dR-1 Gdltver oxynet hyl - benzoxazol - 5

-yl)-7- propyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- 13- ene- 2, 6-di one

S A DL Ry gy D 0
S35, 7S g iR slsho P FaRmb - oxdcy(:,l'lo%xaxgc—gxé/ne% Bioqpy! -8. 8,12, 16-tetramet hyl - 3-
(4S,7R,88,95,13Z,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,118,128,16R)-7,11-Dihydroxy-10-buty!-8,8,12,16-tetramethyl-3-
(2-methyl-benzoxazol-5-yI)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,38,7S,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-y1)-10-buty!-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(185,3S,7S,10R,115,12S,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,8S,98,13Z,165)-4,8-Dihydroxy-7-allyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,16S5)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
allyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,95,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-

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



(2-nmet hyl - benzox azol -5-yl)-4,17-di oxa-bicyclo [ 14.1.0]

bept adecane-5, 9-di one (1

S, 3S,7S, 1 OR, 11S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazol -
5-yl)-10-propyl -8, 8, 12, 16-tetranet hyl - 4, 17- di oxa- bi cycl o[ 14. 1. 0] hept adecane-
5, 9-di one 52

(1S, 3S, 7S, 10R, 11S, 12S, 16R) - 3- ( 2- Anlngﬁethyl benzoxazol -5-yl)-7, 11-

di hydr oxy- 10- propyl -8, 8, 12, 16-t et ranet hyl -4, 17- di oxa- blcyclo[14 1. J hept adec

ane-5, 9- di OQ?%gg %B%%%%SQ%]I k%‘,ﬁ ?ﬁé}%{%ﬁ){?—l&%lylﬁ 8,12,16-tetramethyl-3-

dr oxy- 7- but tetrame

?ztsh%:? nzof’(ﬁé%l% Olg ﬁi(%(i%(:mh%‘ﬁade ](4%13?3@ 6&%2‘5’%@1 1¥enzoxazol -5-yl ) - 7-

butyl -5,5,9, 13- tetraneth | - oxacycl ohexadec- 13- ene- 2, 6- di one

(45, 7R, 59, 95153578 9R 165125 AR oEHYY ez G biksp rysmophyl banzgxeohy dr oxy - 7
butyl -5,5,9, 13-tetranet hyl - oxacycl ohexadec- | 3-ene-2, 6-di one

(1S, 3S, TEBy)-0Rall$ls3,8 251 6-6dR)amie Hyl-4 D7 iahaehigycl(l bl DjhepBdaie25 $aHdmet r anet hyl -
(2-met hyl - benzoxazol - 5-yt) -4, 17- di oxa- bi cycl o[ 14. 1. 0] hept adecane-5, 9-di one

(1S 3S, 75, 10%133@75361{1163)12@’,,1@) ﬂ(h%ﬁ%et?l(lﬁni&ﬂf&&yﬂﬁ?hyl - benzoxazol -
yl)-10-butyl -8, 8, 12, 16-tetranet hyl -4, 17-di oxa- bi cyclo |

1410] cﬂ%‘ﬁ 181y9.8%. B3 @Ramettyl-4.17-dioxa-bicyclo[14.1.0Jheptadecane-5.9-
(1S, 3S, 7S 10R11S, f5S 16R) %%CA%1none?ﬁ§ } Cogoxagdq{%egme , 11

dlhydr04§110 butyl -8, 8, 12 16 tetramet hyl -4, 17-di oxa- blcyclo[14 1. 0] hept adeca
i one

(45, 7R, 8S, 95, 4S Tr B8 3K, 132865} DD R drody A prop-2 2y P55 o B3 Leafm@ST [ {5 16 (2

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

(4S,7R,88,95,137,165)-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,88,95,137Z,165)-16-(2-Aminomethyl-benzoxazol-5-y1)-4,8-dihydroxy-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(1S,3S5,7S,10R,1185,128,16R)-7,11-Dihydroxy-10-prop-2-inyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzoxazol-5-y1)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione

(18,3S,7S,10R,118,12S5,16R)-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

(18,38,7S,10R,118,125,16R)-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



met hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- 13-ene -2, 6-dione

(4S, 7R, 8S, 95, 13Z, 16S) - 4, 8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzoxazol -5-yl ) -7-
allyl-5,5,9, 13-tetramet hyl - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-yl ) - 4, 8- di hydr oxy-7
allyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec-13 -ene-2,6-dione 53 (1 S, 3

S, 75,1 OR 11 S, 12S,16R)-7,11-Di hy dr%&y-l Oallyl-8,8, 12, 16-tetranet hyl -
(2- net hyl - benzoxazol -5-yl ) -4, 17-di oxa- bi cycl o[ 14. 1. 0] hept adecane- 5, 9- di one

5yi) Ssaﬁf’?fslé&@%%?1%%?6‘&?—?%#@?%@% O R

14. 1. O]heptadecane 5,9-dio | OR 1IS, 12S,

16R) - 3- (DEUr b BFASEFRIO: ﬁkﬂ%&%{%ﬂxa@ecﬂ%m yopdione

di hydroxy-10-allyl-8,8,12, 16-tetranet hyl -4, 17-di oxa-bicyclo [14.1.0] heptad
ecane- 5, 9- di(@?;%R,@SS,SﬂRZQSSIB&SiIQiZy(ireS)-1&-,(%hiﬁrhﬁyyrmmbyd;beﬁzqzmwzyl)-ﬁyI -5, 5,
9,13 -tetranet hyl -16-(2- nethyl-benzoxazol -5-yl)-oxacycl

ohexadetul 3-cayiles,2 94 3detomet iyl Sx 7dRcBBe: 8l BZ e b5 -ddone

8- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzoxazol - 5-yl ) - 7-

prop- 2-i nyl - 548,78, 85309 £37, amptilayb- ma@medhgh@eﬁa@lmollﬁggmes ahﬁdr@kme
(4S, 7R, 8S, 95, 13Z 168) 16- ( 2- Am nonet hyl - benzoxazol 8-di hydr oxy-7

2 b e
(15 35, JR TG B T e B ek o P, 6. 12, 16-

et gf‘g‘?t hy1l-3;d 45 716K h1855€ XREP 1Dl o thT5d 13987 BlsG% G0l 14. 1. O] hept adeca

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

(18,35,7S,10R,118,125,16R)-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

(18,3S8,7S,10R,118,128,16R)-3-(2-Aminomethyl-benzoxazol-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,88,95,13Z,165)-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,8S,95,13Z,165)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yI)-7-
but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(4S,7R,8S,95,13Z,165)-16-(2-Aminomethyl-benzoxazol-5-y1)-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- D hydroxy-3-(2-hy d roxynet hyl

- benzoxazol - 5-yl)-10prop-2-inyl-8,8,12,16-tetranet hyl -4, 17-di oxa-bi cyclo
[14. 1. 0] heptadecane-5, 9- dione (1 S, 3S,7S, 10R 11

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

di hydr oxy-10-prop-2-inyl-8, 8,12, 16-tetranet hyl -4, 17-di oxa-bi cycl o[ 14. 1. 0] hep
t adecane- 5, 9-di one 54 35

(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- 7- but - 3-enyl -5,5, 9, 13-t et ranet hyl - 16- ( 2-

met hyl - benzox ) c: 13- -2, 6-di

(4S, 7R 8S, 95, @é%bfééﬁéhzﬂ13‘%?%%5??‘33"’ffﬁz%raxm@&ﬁw%wg—?%ﬁ 1t?énzoxazm 5-yl)-7-
but - 3- en | -5, 5, &22 t et ramet hyl - VrﬁcyCl ohexagﬁcié[m ene-

(4S, 7R 8 *IQ‘BGIEB‘Z?’ a5 thysbensoxaze s vhly/rdigenbieycid of 1@1*3?95301%3386 éaghydr oxy- 7

but - 3-enyl -5,5,9,13-tetrane thyl -oxacycl ohexadec-13-ene -2, 6-dione (1

S, 3S, 7S, dioR 11 S, 12S, 16R) - 7, 11- Di hydr oxy- 10- but -3-e nyl - 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 XdBB&/T8;19RA-1SALBA6RY-T,1 5, IR by df &yt BHRZ -htdrSx viidhyll @fhzokazol- Di hy

dr oxy-3-(2-hy d roxynet hyl - benzoxazol -

5-yl') - 105 pt103neBYhylR, $12 26-fbraineihky mw&wxa‘bﬁ%@}o 40X @hB tsdéem[s 9-
14. 1. 0] hept adecane-5, 9- di one (1S, 3S, 7S, 10R, 11S, 12S,'16R) - 3- ( 2- Am nonet hyl

- benzoxagghe 5-yl) -7, 11-
(18,38,7S,10R,118,125,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-10-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-

5,9-dione



di hydr oxy-10-but-3-e nyl -8,8,12,16-tetranethyl-4,17-d i oxa-bicyclo [

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

(4S, 7R, SS, 9S, 13Z, 16S) - 4, 8- Di hydr oxy-7-but-3-inyl-5,5,9, 13-tetranet hyl - 16- ( 2-
met hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one

(4S, 7R, 8S, 9S, 137, 16S) - 4, S- Di hydr oxy- 16- ( 2- hydr oxynet hyl - benzoxazol -5-yl ) -7
but-3-inyl-559,13 -tetranethyl-oxaﬁ cl ohexadec-13-ene-2, 6-dione

(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Am nonet %I-benzoxazol-5-y|)-4,8-di hydr oxy- 7-
but-3-inyl-5,5,9,13-tetranet hyl - oxacycl ohexadec- 13-ene-2, 6-dione 55 (1 S, 3
S,?S,10FE$%n§,128,16R)-7,11-D hydroxy -1 O-but-3-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. J hept adeca
ne-5,9- dione (1S,3S,7S,1 OR 11

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

o L8 S e Hrodess Bthparadsiamo! C1-C1gepothilone frigments of generad. 1 O neptadec

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

di hydr oxfpridfla lput - 3-1 nyl - 8, 8, 12, 16-t et ranet hyl - 4, 17- di oxa- bi cycl o

[ 14. 1. O] hept adecane- 5,9-dione 56 Clains 1. Process for the production of
Cl- C15-epot hi | one fragnentﬁsofrggnera

R?

in which

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

R22 R2b are the same or different and mean hydrogen, C1-Cqg-alkyl,
Cy-Cqp-alkenyl, Cp-Cqp-alkinyl, aryl, C7-Cpp-aralkyl or together mean a
-(CHy), group withn=2,3,4 0r 5,

R3  means hydrogen, C1-Cyg-alkyl, aryl, C7-Cop-aralkyl,

R#a R4 are the same or different and mean hydrogen, C1-Cqg-alkyl, aryl,

C7-Cyy-aralkyl or together mean a -(CHz)p group withp=2,3,4 or 5,

RS means hydrogen, C1-Cyg-alkyl, aryl, C7-Cop-aralkyl,



formula I, I in which Rla, Rib are the sane or different and nean hydrogen,
Cl- C10-al kyl, aryl, C7-C20-aral kyl, or together nean a -(CH2) mgroup with m
=2, 3, 4or 5 Ra, Rbare the sane or different and nean hydrogen,

Cl- C14-al kyl, C2-C10-al kenyl, C2-C10-al ki nyl, aryl, C7-C20-aral kyl or
together nean a -(CH2)n group with n =2, 3, 4 or 5 R3 neans hydrogen,

Cl- C10-al kyl, aryl, C7-C20-aral kyl, a, Rob are the sane or different and
mean hydrogen, Cl-Cl10-al kyl, aryl, - C20-aral kyl or together nean a
-(CH2)p group with p =2, 3, 4 or 5, R5 neans hydrogen, Cl-C10-al kyl, aryl,

C7- C20- ar al ky, 7 R7 each mean hydr ogen..at o t.oget her an additi onal
bond or toget %ﬁﬁﬁﬁ%}ﬁg&bﬁe}ﬁ%ﬁ%wgﬁﬁ%ﬁ?%rgﬂ{;jgt?ﬂa gk ?,mggﬁlﬁﬁf&/cl ic or
tricyclic aryl radical, R8 means hydrogen, hal ogen, Cil-C20-al kyl, aryl,

C7- C20- aral kyl , WA can be substituted, X means an oxygen atom two
al koxy groups OR23, a C2-Cl0-al kyl ene- a, wdi oxy group, which can be

straight-chaiG or dwaangpedp X=HBR9, aricwlic or vepiRGrTRIORLL,
RS means hydrogen, halogen, C1-Cop-alkyl, aryl, C7-Cog-aralkyl, which all
can be substituted,
X means an oxygen atom, two alkoxy groups OR23, a Cy-Cyg-alkylene-
a,w-dioxy group, which can be straight-chain or branched, H/ORY or a
grouping CRIOR1L
whereby

R23  stands fora C1-Co-alkyl radical,

R®  stands for hydrogen or a protective group PGX,

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

alkyl, aryl, or C7-Cp(-aralkyl radical, or R10 apd R11 together
with the methylene carbon atom together stand for a 5- to 7-

membered carbocyclic ring,

R13  means CHpOR133 CHjy-Hal, CHO, CO2R13b, or COHal,

R4 means hydrogen, OR14a Hal or 0802R14b,

R132 r14a mean hydrogen, SOp-alkyl, SOp-aryl, SO5-aralkyl or together a
(CHa),, group ot together a CR15aR15b group,

R13b R14b mean hydrogen, C1-Cpp-alkyl, aryl, C1-Cpp-aralkyl,

R15a R1ISD are the same or different and mean hydrogen, C1-Cqg-alkyl, aryl,



whereby R23 stands for a Cl-C20-al kyl radical, RO stands for hydrogen or a
protective group P&, R10, R| are the sane or different and stand for
hydr ogen, a Cl-C20- al kyl, aryl, or C7-C20-aral kyl radical, or RL0O and Rl1l1
together wth the nethylene carbon atomtogether stand for a 5- to 7-
menbered carbocyclic ring, RL13 neans_CH20R13a, CH2-Hal, CHO, CO2R13b, or
COHal, R14 neans hydrogen, ORl4a, Héif’, or OS2R14b, Rl13a, Rl4a nean

hydr ogen, S02-al kyl, S02-aryl, S02-aral kyl or together a -(CH2)o group or

t oget her a CR15aRl5b,~gr R1 R14l n_hydrogen, Cl-C20-al kyl, aryl,
Cl- C20- ar al kyl , Rl](%a(,jg@?%g@%%%% télers%?rgﬁgﬁl driferent and rean hydr ogen,

Cl- C10-al kyl, aryl, 58 C7-C20-aral kyl, or together a -(CH2)g group, o
means 2 to 4,0q neeass 3tad 6, R20 neans OPG3, NHR29, or N3, Z means an
oxygen atom or H OR12, whereby

q means 3 to 6,

R20  means OPG3, NHRY, or N,
Z means an oxygen atom or H/OR12,
whereby
R12 s hydrogen or a protective group PGZ
including all sterecisomers 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 ketatized, 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

R‘la‘ R1b' R2a'
13 sz‘
R O
A

- 3

in which
Rla’ R1b' R2a’ R2b' R13' and R14 have the meanings already mentioned for
Rla r1b RZ2a 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



R12 is hydrogen or a protective group P& including all stereoisoners as
well as m xtures thereof, and free hydroxyl groups in R13 and R14 can be
etherified or esterified, free carbonyl groups in Z and R13 can be
ketal i zed, converted into an enol ether or reduced, and free acid groups in
R13 and R14 can be converted into t[}ﬁdor salts with bases, characterized in
that a Cl-C6 fragrrent (epot hilone n ering systen) of general fornmula A A
in which Ra', Ri b R2a" R2b R13' and R14' have the meani ngs already
mentioned for and i ncluding all stereoisoners
as wel | ‘&?W&%’B‘I‘F@én AtLWgrREOfcan Rﬁa ’ecoﬁyecﬂ"eékgrtp a@PB‘E}ﬁéheFH’IWSCEQﬂd R14 can
be etherified or esterified, free 59 carbonyl groups in A and R13 can be

ket al i zeand ftee avid 2rags invd Gambe erstriedtipiertharsa téw&aé@ses and free acid groups in
A can be converted into their salts with bases, is reacted with a C7-Cl2

f r agmentis (eapied Mithae/-Gldregmeny (eppstiend HMbegiaeyaém)‘azfrgméral fBB8milaw B i n which
R3a', R4a', Rob' and R5' have the neanings already nentioned for R3a, R4 and

R®
12
v 4a
R - ve HSa
? W
B

in which

R3a', R4a’ R4b" and RS have the meanings already mentioned for R3a R4 and
R, and

v means an oxygen atom, two alkoxy groups OR17, a Cr-Cq-alkylene-
a,w-dioxy group, which can be straight-chain or branched, or H/OR16,

W means an oxygen atom, two alkoxy groups OR19, a Cy-Cyp-alkylene-
a,w-dioxy group, which can be straight-chain or branched, or H/OR18,

R16 R18 independently of one another, mean hydrogen or a protective group
PGl,

R17 R19, independently of one another, mean C1-Cop-alkyl,

to form a partial fragment of general formula AB



R5, and V neans an oxygen atom two al koxy groups ORl7, a C2-Cl10-al kyl ene-
a, w-di oxy group, which can be straight-chain or branched, or HOR16, W
means an oxygen atom two al koxy groups OR19, a C2-Cl0-al kyl ene a, w di oxy
group, which can be straight-chain or branched, or H OR18, R16, R18,

i ndependently of one another, nmean hydrogen or a protective group PGlL, R17,
R19, independently of one another, ‘%n Cl-C20-alkyl, to forma partial
fragnent of general formula AB 60 V in which Rla', Rlb', R2a', R2b', R3',
Rda', R4b', R5, R13', R14', V and Z have the already- nentioned neanings,
and PGl4 represents a hydrogen atpmor a protective group PG and this
partial fragnment of general formjla ABis reacted with a C13-Cl5 fragnent
(epot hil one nunbering system ermula C Cin which G has the

| a I for G and

OPG'*

in which
rla’ R1b’ R2a’ g2b' R3' p4a’ R4D' RS R13| R14' V and Z have the already-
mentioned meanings, and

PG14 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

Gz~ R

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

¥

R7 means a hydrogen atom,

R20"  means halogen, N3, NHR?29, a hydroxy group, a protected hydroxy group

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



R7 nmeans a hydrogen atom R20' neans hal ogen, N3, N13R29, a hydroxy group, a
prot ected hydroxy group O-PG3, a protected am no group NR29PG3, a

Cl - Clp- al kyl sul fonyl oxy 61 group, which optionally can be perfluorinated, a
benzoyl oxy group that is optionally substituted by Cl-C4-al kyl, nitro,
chlorine or brom ne, an NR29SQ2CH3 % oup, an NR29C(=0) CH3 group, or a
CH2-C(=0 -CH3 group, R21 neans a hydroxy group, hal ogen, a protected
hydroxy group OPG3, a phosphoni um hal i de radi cal PPh3+Hal - (Ph = Phenyl;

Hal = F, O, Br @W = Cl- al kyl or
Ehgnyl) or a phoé%)ﬁf?l\ghggfa @&gg | ca 6%( g&?%@%ré ?ﬁrﬁmpl ﬁ%ﬁige?n)s/
rogen or a eneral formula =
comouns i gener i 1itat AR TN R ATR B0 R s,
a an ave the already nentione
meani ngs, and P&ﬁg@g(ﬁ@g@t@m% Qyﬂp@@@p@tﬁ@g@(gupaopggngqﬁ(L@g(g{ oup PG 62

2. Process according toclaim wherein a compound of gener al forrrul a l,

group,

R2!  means a hydroxy group, halogen, a protected hydroxy group OPG3, a
phosphonium halide radical PPhytHal~ (Ph = Phenyl; Hal = F, CI, Br, [), a
phosphonate radical P(O)(0Q); (Q = C1-Cyg-alkyl or phenyl) or a
phosphine 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)

ABC

in which
rla’ RIb’ Rp22’ R2b’ R3’ R4a’ R4b' RS RO R7 R13 R14, G and Z have the
already mentioned meanings, and

PG14 represents a hydrogen atom or a protective group PG.



in which RRa, Rib are the sane and nean Cl-C6-al kyl, or together nean a
-(CH2)mgroup with in =2,30r 4, R2a, R2b are different and nean hydrogen,
Cl- C6-al kyl, C2-C10-al kenyl, C2-C1Q al kinyl or C7-C20-aral kyl, R5 neans
hydr ogen, Cl-C6-al kyl, R8 neans hydrogen, hal ogen, Cl-C6-al kyl, Rl5a, R15b
are the sane or different and nean hydrogen, Cl-C6-alkyl, aryl,
C7- C20- aral kyl, or together nean a -%@Z)q group, g neans 3 to 6, is
produced. 3. Process according to claim1, wherein a conmpound of general
formula I, i ich Ri i b, are the sane and n Cl-C3-al kyl, or together
roan & - (Croym s ding pahg, MR YBngii R R el rob means
Cl- C5-al kyl ,. C2-C6-al kenyl, or C2-C6-al kinyl, R5 neans hydrogen, or
Cl- C3- al ‘Ry¥hichRs, R7 toget her mean an additional bond, G neans a group
X=CRg-, or a bicyclic aryl radical, 63

R12 RID are the same and mean C1-Cg-alkyl, or together mean a -(CHy)p group

withm=2,3 or4,

R2a R2b are different and mean hydrogen, (C1-Cg-alkyl, Cp-Cqp-alkenyl,
Cy-Cqp-alkinyl or C7-Cpp-aralkyl,

R>  means hydrogen, C1-Cg-alkyl,

R8  means hydrogen, halogen, C1-Cg-alkyl,

R153 RISD are the same or different and mean hydrogen, C1-Cg-alkyl, aryl,

C7-Cop-aralkyl, or together mean a —(CHZ)q group,
q means 3 10 6,
is produced.
3. Process according to claim 1, wherein a compound of general formula I,
in which
R12 R1D are the same and mean C1-C3-alkyl, or together mean a -(CHp)yy, group
withm=2,3 or4,
R?32  means hydrogen,
R2P  means C;-Cs-alkyl, Cy-Cg-alkenyl, or C-Cg-alkinyl,
RS means hydrogen, or C1-C3-alkyl,
R, R7 together mean an additional bond,

G means a group X=CRS-, or a bicyclic aryl radical,



R8 neans hydrogen, fluorine, chlorine, or Cl-C3-alkyl, X neans oxygen or a
group CR1OR11 RI O neans hydrogen, RII neans aryl, R13 neans CH2OR13a or
CO2R13b, R14 means ORl4a, Rl3a, Rl4a together nmean a CRl15aR15b group, R13b
means hydrogen or Cl-C6-al kyl, Rl5a, R 5b are the same and nean Cl-C3-al kyl,
or together nean a -(CH2)q group, or Rl5a, Rl15b are different and nean
hydrogen or aryl, q nmeans 4 or 5, Z feans oxygen, is produced 4. Process
for the production of epothilone derivatives of general formula Il 11 64 in
whi ch substituents Rla, Rib, R2", R', R3, R4', Rdb, R5, R', R7, G OP& and
Z have the rEani megans hghrosspellyoiae cadaste; of geharliylf ormul a |, and A-K means
a group -0-C(=0, -OCH2-, -CH2C(=0O -, -NR29-C(=0 -, or -NR29-SQ2-,

X means OXygen or a group CRIORIL

R10  means hydrogen,

Rl means aryl,

R13  means CHyOR132 or COoR13D,

R14  means OR14a

R13a rl4a ogether mean a CR153R15b group,

R13b  means hydrogen or C1-Cg-alkyl,

R15a R15b are the same and mean Cq-C3-alkyl, or together mean a ~(CHp)q
group, or

R15a R15D are different and mean hydrogen or aryl,

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

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




wherein an initial epothilone product of general fornmula | that is obtained
according to one of the preceding clains 1 to 3 is cyclized. 5. Conpounds
of general fornmula AB V AB in which Rla', Rib', Ra , R2b', R3, R4a',
Rdb', R5, R13', R14" V and Z have the already nentioned neanings, and PGl4
represents a hydrogen atomor a protective group PG

64

in which substituents R* R'®, R% R®, R, R* R*, R’, R®, R7, G, OPG” and Z have the
meanings that are indicated in general formula I, and

A-K means a group —O-C(=0), -OCHy-, -CH,C(=0)-, -NR¥-C(=0)-, or -NR**-S0,-,
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 R13" R1b' R2a' R2b' R3' R4a’ R4b'| RS R13', R14'| V and Z have the already

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



