
Process for the Production of C1-C15-Fragments of Epothilones and
Derivatives  Thereof Hofle et al. describe the cytotoxic action of the
natural substances epothilone A  (R = hydrogen) and epothilone B (R =
methyl) O." R 10  S 12 20 N ' 1 8 OH O z e  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-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  tumors. The object of this invention
consists in making available new C1-C12-epothilone  components in large
amounts that can be used for the synthesis of a wide variety of  epothilones
and derivatives thereof, as they are described in, for example, WO 9907692,
WO 0049020, WO 0001333 or DE 199210861. 2  



This invention describes the novel production of the Ct-C15-epothilone
fragment  of general formula I, R7 R6 R5  13 12 4b R3  G 15 R4a 7 OPG2 R20
Rla lb I,  R13 6 2a R2b 1 z R  R14  in which Rla Rlb are the same or
different and mean hydrogen, Cl-C10-alkyl, aryl,  C7-C20-aralkyl, or
together mean a -(CH2)m group with m = 2, 3, 4 or 5,  R2a, R2b are the same
or different and mean hydrogen, C 1-C 10-alkyl, C2-C 10-alkenyl, C2-C
10-alkinyl, aryl, C7-C20-aralkyl or together mean a  -(CH2)n group with n =
2, 3, 4 or 5, R3 means hydrogen, C1-C10-alkyl, aryl, or C7-C20-aralkyl, R4a
R4b are the same or different and mean hydrogen, C1-C10-alkyl, aryl,
C7-C20-aralkyl or together mean a -(CH2)p group with p = 2, 3, 4 or 5,  R5
means hydrogen, C1-C10-alkyl, aryl, or C7-C20-aralkyl, R6, R7 each mean a
hydrogen atom, together an additional bond or together an  



oxygen atom, 3  G means a group X = CR8, a bicyclic or tricyclic aryl
radical, R8 means hydrogen, halogen, C1-C20-alkyl, aryl, or C7-C20-aralkyl,
which  can all be substituted, X means an oxygen atom, two alkoxy groups
OR23, a C2-C10-alkylene- a,w-dioxy group, which can be straight-chain or
branched, H/OR9 or a  grouping CR10R1 I, whereby  R23 stands for a
C1-C20-alkyl radical, R9 stands for hydrogen or a protective group PGX, RIO,
RI 1 are the same or different and stand for hydrogen, a CI-C20- alkyl
radical, aryl radical, or C7-C20-aralkyl radical, or R10 and  RI I together
with the methylene carbon atom together stand for a  5- to 7-membered
carbocyclic ring, R13 means CH2OR13a CH2-Hal, CHO, CO2R13b or COHal,  R14
means hydrogen, OR14a Hal, or OSO2R14b R13a R14a mean hydrogen, S02-alkyl,
S02-aryl, S02-aralkyl or together a  (CH2)o group or together a CR15aRI5b
group, R13b, R14b mean hydrogen, C1-C20-alkyl, aryl, or C1-C20-aralkyl,
R15a, R15b are the same or different and mean hydrogen, C1-C10-alkyl, aryl,
C7-C20-aralkyl, or together a -(CH2)q group, 



o means 2to4, 4  q means 3 to 6, R20 means OPG3, NHR29, or N3, Z means an
oxygen atom or 11/OR12,  whereby R12 is hydrogen or a protective group PGz
including all stereoisomers as well as mixtures thereof, and free hydroxyl
groups in R13 and R14 can be etherified or esterified, free carbonyl  groups
in Z and R13 can be ketalized, converted into an enol ether or reduced, and
free  acid groups in R13 and R14 can be converted into their salts with
bases. As alkyl groups Rla Rlb R2a, R2b, R3, R4a, R4b, R5, R8, R10 RI1 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 RIa Rlb R2a, R2b, R3, R4a
R4b, R5, R8, R10 Rll R13b R14b,  R15a RI 5b and R23 can be perfluorinated or
substituted by 1-5 halogen atoms, hydroxy  groups, C1-C4-alkoxy groups, or
C6-C12-aryl groups (which can be substituted by 1-3  halogen atoms). As aryl
radicals Rla, Rlb R2a, R2b, R3, R4a, R4b, R5, R8, R10 RI l R13b  R14b Rl Sa
and R15b substituted and unsubstituted carbocyclic or heterocyclic radicals
with one or more heteroatoms, such as, e.g., phenyl, naphthyl, fury],
thienyl, pyridyl,  



pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyl, quinolyl, and
thiazolyl, which  can be substituted in one or more places by halogen, OH,
0-alkyl, CO2H, C02-alkyl, 5  -NH2, -NO2, -N3, -CN, Cl-C20-alkyl,
C1-C20-acyl, C1-C20-acyloxy groups, are  suitable. The aralkyl groups in Rla
Rib R2a, R2b, R3, R4a, R4b, R5, R8, R10 R11  R13b, R14b R1 5a and R15b can
contain in the ring up to 14 C atoms, preferably 6 to 10  C atoms, and in
the alkyl chain 1 to 8 atoms, preferably 1 to 4 atoms. As aralkyl radicals,
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, CO2H,
C02-alkyl, -NO2, -N3, -CN, C 1-C20- alkyl, C1-C20-acyl, and C 1 -C20-acyloxy
groups. As alkenyl groups R2a and R2b, straight-chain or branched-chain
alkyl groups  with 1-10 carbon atoms can be considered, in which at least
one C-C bond is replaced by  a C=C bond, such as, for example, propenyl,
butenyl, isobutenyl, pentenyl, isopentenyl,  neopentenyl, heptenyl,
heptadienyl, decenyl, or decatrienyl. As alkinyl groups R2a 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 RI a RI b are the same and mean C1-C6-alkyl, or together mean a
-(CH2)m group  



with m = 2, 3 or 4, R2a, R2b are different and mean hydrogen, C1-C6-alkyl,
C2-C10-alkenyl,  C2-C10-alkinyl or C7-C20-aralkyl, 6  R5 means hydrogen or
C1-C6-alkyl, R8 means hydrogen, halogen, or C1-C6-alkyl, R15a, RI 5b are the
same or different and mean hydrogen, C1-C6-alkyl, aryl,  C7-C20-aralkyl, or
together a -(CH2)q group, q means 3 to 6. Especially preferred are those
compounds I in which Rla, Rib are the same and mean C1-C3-alkyl, or together
mean a -(CH2)m group  with m=2,3 or 4, R2a means hydrogen, R2b means
C1-C5-alkyl, C2-C6-alkenyl, or C2-C6-alkinyl,  R5 means hydrogen or
C1-C3-alkyl, R6, 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 CR10R11 RIO means hydrogen,  RI I
means aryl, R13 means CH2OR13a or CO2R13b  



R14 means OR14a R13a R14a together mean a CR15aR15b group,  R13b means
hydrogen or C1-C6-alkyl, 7  R15a R15b are the same and mean C1-C3-alkyl, or
together mean a -(CH2)q  group, or R15a R15b are different and mean hydrogen
or aryl,  q means 4 or 5, Z means oxygen. 8  The production of new
epothilone derivatives is based on the linkage of three partial fragments A,
B and C. The interfaces lie as indicated in general formula 1'.  R7 R6 R5 13
12 Rob 3  G 15 R R4a 7 OPG2 R20 Rla Rlb I  6 2b R 1s R2a R  z R14  



A means a C 1-C6 fragment (epothilone numbering system) of general formula
A-1 R1a'\ R 1b- RZa'  8131, Rzb'  t4'0 A  in which Rla' Rlb' R2a', R2b' R13'
and R14' have the meanings that are already  mentioned for Rla Rlb R2a R2b,
R13 and R14, including all stereoisomers as well as  mixtures thereof, and
free hydroxyl groups in R13 and R14 can be etherified or esterified, free
carbonyl  groups in A and R13 can be ketalized, converted into an enol ether
or reduced, and free  acid groups in A can be converted into their salts
with bases. 9  B stands for a C7-C12 fragment (epothilone numbering system)
of general  formula R5.  12  V R4a' 7 R3a  Rob W  



B in which R3a R4a' R4b' and R5' have the meanings that are already
mentioned for R3a  R4 and R5, and V means an oxygen atom, two alkoxy groups
OR17, a C2-C10-alkylene- a,cu-dioxy group, which can be straight-chain or
branched, or H/OR16,  W means an oxygen atom, two alkoxy groups OR19, a
C2-C10-alkylene a,co-dioxy group, which can be straight-chain or branched,
or H/OR18,  R16, R18, independently of one another, mean hydrogen or a
protective group  PG1, R17, R19, independently of one another, mean
C1-C20-alkyl. C stands for a C13-C15-fragment (epothilone numbering system)
of general  formula G, R7  R~o Rzz~  C 10  in which G' has the meaning
already mentioned in general formula I for G, and  R7' means a hydrogen
atom, R20' means halogen, N3, NHR29, a hydroxy group, a protected hydroxy
group  O-PG3, a protected amino group NR29PG3, a C 1-C 1 0-alkylsulfonyloxy



group, which optionally can be perfluorinated, a benzoyloxy group that is
optionally substituted by C I-C4-alkyl, nitro, chlorine or bromine, an
NR29SO2CH3 group, an NR29C(=O)CH3 group, or a CH2-C(=O)-CH3  group, R21
means a hydroxy group, halogen, a protected hydroxy group OPG3, a
phosphonium halide radical PPh3+Hal- (Ph = phenyl; Hal = F, Cl, Br, I), a
phosphonate radical P(O)(OQ)2 (Q = C 1-C 10-alkyl or phenyl) or a  phosphine
oxide radical P(O)Ph2 (Ph = Phenyl), R29 means hydrogen or C1-C6-alkyl. As
alkyl groups RIa Rlb R2a R2b, R3, R4a R4b, R5, R8, R10 RI l R13b  R14b, R15a
R15b R17 R19 R23 and R29, straight-chain or branched-chain alkyl  groups
with 1-20 carbon atoms can be considered, such as, for example, methyl,
ethyl,  propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopentyl,
neopentyl, heptyl, hexyl,  and decyl. Alkyl groups Rla Rlb R2a, R2b, R3,
R4a, R4b, R5, R8, R10 RI 1, R13b R14b,  R15a R15b, R17 R19 R23 and R29 can
be perfluorinated or substituted by 1-5 halogen 11  atoms, hydroxy groups, C
I-C4-alkoxy groups, or C6-C 12-aryl groups (which can be  substituted by 1-3
halogen atoms). As aryl radicals Rla Rlb R2a R2b, R3, R4a, R4b, R5, R8, R10
RI l R13b,  R14b, R15a and R15b, substituted and unsubstituted carbocyclic
or heterocyclic radicals  with one or more heteroatoms, such as, e.g.,
phenyl, naphthyl, fury], thienyl, pyridyl,  



pyrazolyl, pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyl, quinolyl,
thiazolyl,  benzothiazolyl, benzoxazolyl, which can be substituted in one or
more places by halogen,  OH, 0-alkyl, CO2H, C02-alkyl, -NH2, -NO2, -N3, -CN,
C1-C20-alkyl, CI-C20-acyl, or  C I -C20-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, 0-alkyl,  CO2H, C02-alkyl, -NH2, -NO2, -N3, -CN, C1-C20-alkyl,
C1-C20-acyl, or C1-C20- acyloxy groups, are suitable. The aralkyl groups in
Rla Rlb R2a R2b, R3, R4a, R4b, R5, R8, RIO, RI 1,  R13b, R14b R15a and R15b
can contain up to 14 C atoms, preferably 6 to 10 C atoms, in  the ring, and
I to 8 atoms, preferably 1 to 4 atoms, in the alkyl chain. As aralkyl
radicals,  for example, benzyl, phenylethyl, naphthylmethyl, naphthylethyl,
furylmethyl,  thienylethyl, and pyridylpropyl are considered. The rings can
be substituted in one or 12  more places by halogen, OH, O-alkyl, CO2H,
C02-alkyl, -NO2, -N3, -CN, CI-C20- alkyl, CI-C20-acyl, or C I -C20-acyloxy
groups. As representatives of protective groups PG, alkyl- and/or
aryl-substituted silyl,  CI-C20-alkyl, C4-C7-cycloalkyl, which in addition
can contain an oxygen atom in the  



ring, aryl, C7-C20-aralkyl, C 1-C20-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 alkyl and
silyl ethers, such as, for example,  methoxymethyl, methoxyethyl,
ethoxyethyl, tetrahydropyranyl, tetrahydrofuranyl,  trimethylsilyl,
triethylsilyl, tert.-butyldimethylsilyl, tert.-butyldipenylsilyl,
tribenzylsilyl,  triisopropylsilyl, benzyl, para-nitrobenzyl, and
para-methoxybenzyl radicals as well as  alkylsulfonyl and arylsulfonyl
radicals are preferred. As acyl radicals, e.g., formyl,  acetyl, propionyl,
isopropionyl, pivalyl, butyryl or benzoyl, which can be substituted with
amino groups and/or hydroxy groups, are suitable. As amino protective
groups, the radicals that are known to one skilled in the art  are suitable.
For example, the alloc, boc, Z, benzyl, f-moc, troc, stabase or benzostabase
group can be mentioned. Acyl groups PG can contain 1 to 20 carbon atoms,
whereby formyl, acetyl,  propionyl, isopropionyl and pivalyl groups are
preferred. Index m in the alkylene group that is formed from R1a and Rib
preferably stands  for 1,2,3or4. The C2-C10-alkylene-u,w-dioxy group that is
possible for V, W and X is  preferably an ethyleneketal or neopentylketal
group. 13  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 General Formula AB  V  RS R4a R3' R4h OPG14
R1a R1b R13' RZb'  R 14' Z Rea  AB in which Rla' Rlb' R2a' R2b' R3' R4a'
R4b' R5, R13' R14' V and Z have the already  mentioned meanings, and PG14
represents a hydrogen atom or a protective group PG, are  obtained from the
previously mentioned fragments A and B according to the process that  is
shown in Diagram 1. 14  Diagram 1 



V  R Rla' Rib' R2a' 12 R R;4a' R3. V 4 as 4b' 14  R13' R14 p R2b' + RRab' 7
Rs' R1a' R1b' OPG  R1a' Rzb W R4' Z R2a  A B AB  Step as (A + B => AB):
Compound B, in which W has the meaning of an oxygen atom, and an optionally
present additional carbonyl group in V and/or an optionally present
additional hydroxy  group in V (H/OR16) are protected, is alkylated with the
enolate of a carbonyl compound  of general formula A, optionally in the
presence of metal halides. The enolate is  produced by the action of strong
bases, such as, e.g., lithium diisopropyl amide, or  lithium
hexamethyldisilazane, at low temperatures. Partial Fragments of General
Formula ABC (AB + C)  R6 R5 ~ R4a, s'  G Rab' OPG14  1a' R1b,  ?RR 



R2b'  R 14' Z R2a'  ABC 15  in which Rla' Rlb' R2a' R2b', R3' R4a' R4b' R5'
R6, R7, R13 R14, G and Z have  the already mentioned meanings, and PG14
represents a hydrogen atom or a protective  group PG, are obtained from the
previously described fragments AB and C according to  the process that is
shown in Diagram 2. Diagram 2 V Rr R R R 4a' R3. 7, R4a' R3'  R Rot OPG14 +
G'\ ^/R ac G' Ron' OPG74  Rla Rin TR2o \R21 Rzo' R ia' R m R13 R2b R13, R2n'
R14 Z Rea R4' Z Rea'  AB C ABC  Step ac (AB + C ABC): Compound C, in which
R21 has the meaning of a phosphonium halide radical  PPh3+Ha1-, preferably a
PPh3+l- 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 Cl 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 16  example according to the processes that are
described in WO 99/07692, WO 99/049154  or WO 00/01333. The invention
therefore also relates to a process for the production of the  epothilone
derivatives of general formula II R7 R6 R5 13 12 Rob 3 G 15 R R4a 7 OPG2 A
R1a R1b II  6 Rzb K Rza  Z R14  in which A-K means a group -0-C(=O), -OCH2-,
-CH2C(=O)-, -NR 29-C(=O)-, -NR29- SO2-, and substituents Rya, Rib, Rza, Rzb,
Ra, R4a, R4, R5, R6, R', G, OPG2 and Z have the  meanings that are indicated
in general formula I, 



in which compounds of general formula I, obtained according to the process
according to  the invention, are cyclized to compounds of general formula
II. By the process that is described here (A+B ' AB + C ABC), it has
recently  become possible to introduce fragment C that is more synthetically
expensive to produce.  As 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. 17  Example 1 (3 S,6R,7S,8S,12Z,
I5S)-4,4,8,12-Tetramethyl-5-oxo-6-allyl-3,7,15-tris-(tert.-
butyldimethylsilyloxy)- 15-(2-methylbenzothiazol-5-yl)-pentadec-12-enoic
acid  Example la
(4S,4'R,5'S,6'S,10'RS)-4-(2,6-Dimethyl-3-oxo-4-allyl-5-hydroxy-10-(tert.-
butyldiphenylsilyloxy)-undecan-2-yl)-2,2-dimethyl-1,3-dioxane (A) and
(4S,4'R,5'S,6'S,10'RS)-4-(2,6-Dimethyl-3-oxo-4-allyl-5-hydroxy-] 0-(tert.-
butyldiphenylsilyloxy)-undecan-2-yl)-2,2-dimethyl-l,3-dioxane (B) The
solution of 13.8 ml of diisopropylamine in 350 ml of anhydrous
tetrahydrofuran is mixed at -30C 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  -70C. Within 20 minutes, the solution of 22.6 g (94
mmol) of (4S)-4-(2-methyl-3-oxo- hept-6-en-2-yl)-2,2-dimethyl-1,3-dioxane,
which was produced analogously to the  process described in WO 99/07692, WO
99049154, and WO 00/01333, in 350 ml of  



tetrahydrofuran, is added in drops, and it is allowed to heat within 2 hours
to -30C.  Then, it is cooled again to -70C, mixed with the solution of 12.8
g of anhydrous zinc  chloride in 130 ml of tetrahydrofuran, and after 15
minutes, the solution of 16.8 g (43.9  mmol) of
m(2S,6RS)-2-methyl-6-(tert.-butyl-diphenylsilyloxy)-heptanal, which was
produced analogously to the process described in WO 99/07692, WO 99049154,
and WO  00/01333, in 400 ml of tetrahydrofuran is added in drops. It is
stirred for another 2.5  hours at -70C, poured into a saturated ammonium
chloride solution and extracted several  times with ethyl acetate. The
combined organic extracts are washed with water and 18  saturated sodium
chloride solution, dried on sodium sulfate, and the residue 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. 19.8 g (31.8  mmol, 72%) of title compound A, 2.28 g (3.7
mmol, 8%) of title compound B as well as  12.5 g of
(4S)-4-(2-methyl-3-oxo-kept-6-en-2-yl)-2,2-dimethyl-1,3-dioxane are isolated
in each case as a colorless oil. 1H-NMR (CDC13) of A: 8 = 0.80 (314),
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 (111), 3.44  (1H), 3.86 (2H),
3.97 (1H), 4.12 (21-1), 4.97 (1H), 5.03 (1H), 5.70 (1H), 7.31-7.44 (6H),
7.64-7.70 (4H) ppm. 1 H-NMR (CDC13) of B: S = 0.89-1.55 (36H), 1.66 (1 H),
2.30 (1 H), 2.40 (1 H),  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 lb
(4S,4'R,5'S,6'S,IO'RS)-4-(2,6-Dimethyl-3-oxo-4-allyl-5-(2H-tetrahydropyran-2
-yloxy)- 10-(tert.-butyldiphenylsi
lyloxy)-undecan-2-yl)-2,2-dimethyl-1,3-dioxane The solution of 19.7 g (31.7
mmol) of compound A, produced according to  Example la, 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 23C. 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 19  fine silica gel with a mobile solvent
mixture that consists of n-hexane and ethyl acetate.  22.0 g (31.1 mmol,
98%) of the title compound is isolated as a colorless oil. lH-NMZ (CDCI3): S
= 0.87-1.91 (42H), 2.14-2.41 (1H), 2.57 (IH), 3.14-4.28  (814), 4.40-4.53
(1H), 4.90-5.05 (214), 5.58-5.89 (1H), 7.31-7.45 (6H), 7.64-7.70 (4H)  ppm
Example 1 c
(4S,4'R,5'S,6'S,10'RS)-4-(2,6-Dimethyl-3-oxo-4-allyl-5-(2H-tetrahydropyran-2
-yloxy)- l0-hydroxy-undecan-2-yl)-2,2-dimethyl-1,3-dioxane The solution of
22.0 g (31.1 mmol) of the compound, produced according to  Example lb, in
400 ml of tetrahydrofuran is mixed with 62.3 ml of a l molar solution of
tetrabutylammonium fluoride in tetrahydrofuran, and it is stirred for 12
hours at 80C. 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 (CDC13): S = 0.91-1.81 (3414), 2.14-2.42 (1H), 2.58 (114),
3.15-3.46  (214), 3.63-4.29 (614), 4.38-4.57 (114), 4.89-5.06 (2H),
5.57-5.88 (114) ppm. 20  Example I d
(4S,4'R,5'S,6'S)-4-(2,6-Dimethyl-3,10-dioxo-4-allyl-5-(2H-tetrahydropyran-2-
yloxy)- undecan-2-yl)-2,2-dimethyl-1,3-dioxane The solution of 13.6 g (29.0
mmol) of the compound, produced according to  Example 1 c, in 480 ml of
anhydrous dichloromethane is mixed with about l g of  molecular sieve (4A),
6.06 g of N-methylmorpholine-N-oxide, and 400 mg of  tetrapropylammonium
perruthenate, and it is stirred for 18 hours at 23C. It is  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. 1H-NMR (CDC13): S = 0.91-1.83 (29H), 2.13 (3H), 2.05-2.63
(414), 3.15-4.02  (51-1), 4.22 (11-1), 4.40+4.51 (1H), 4.90-5.05 (2H),
5.57-5.88 (1H) ppm. Example le (4S,4'R,5'S,6'S,10'E/Z,
13'S)-4-(2,6,10-Trimethyl-3-oxo-4-allyl-5-(2H-tetrahydropyran-2- 



yloxy)-I3-(2-methylbenzothiazol-5-yl)-13-(tert.-butyldimethylsilyloxy)-tride
c-10-en-2- yl)-2,2-dimethyl-1,3-dioxane The solution of 6.72 g of
[(3S)-3-(2-methylbenzothiazol-5-yl)-3-(tert.-
butyldimethylsilyloxy)-propyl]-triphenylphosphonium iodide, which was
produced  analogously to the process described in WO 99/07692, WO 99049154,
and WO  00/01333, in 45 ml of anhydrous tetrahydrofuran is mixed at 0C 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 Id, in 45 ml of 21  tetrahydrofuran.
It is allowed to react for 5 hours at 23C, poured into a saturated  ammonium
chloride solution and extracted several times with ethyl acetate. The
combined organic extracts are washed with water and saturated ammonium
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. 4.25 g (5.52 mmol, 86%) of  the
title compound is isolated as a colorless oil. 1H-NMR (CDC13): S = -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 if
(3S,6R,7S,8S,12E/Z,15S)-4,4,8,12-Tetramethyl-5-oxo-6-allyl-l5-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-l2-ene-1,3,7-
trio] 



The solution of 10.3 g (13.4 mmol) of the compound, produced according to
Example le, in 270 ml of ethanol is mixed with 5.33 g of p-toluenesulfonic
acid- monohydrate, and it is stirred for 5 hours at 23C. 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. 22  Example lg
(3S,6R,7S,8S,12E/Z,15S)-4,4,8,12-Tetramethyl-6-allyl-1,3,7,15-tetrakis-(tert
.-
butyldimethylsilyloxy)-l5-(2-methylbenzothiazol-5-yl)-pentadec-12-en-5-one
The solution of the crude product, produced according to Example if (maximum
13.4 mmol), in 340 ml of anhydrous dichloromethane is mixed at 0C with 20.8
ml of  2,6-lutidine, 20.2 ml of trifluoromethanesulfonic
acid-(tert.-butyldimethylsilylester), and  it is stirred for 4 hours at 0C
to 23C. 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. 1H-NMR (CDC13): 8 =
-0.13-0.08 (24H), 0.88 (36H), 0.89-1.67 (19H), 1.91 (2H),  2.19-2.52 (4H),
2.83 (3H), 3.13 (1H), 3.49-3.71 (2H), 3.75 (1H), 3.85 (1H), 4.74 (1H),  4.92
(1H), 4.98 (1H), 5.15 (1H), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H) ppm.
Example lh 



(3S,6R,7S,8S,12E/Z,15
S)-4,4,8,12-Tetramethyl-6-allyl-l-hydroxy-3,7,15-tris-(tert.-
butyldimethylsilyloxy)- 15-(2-methylbenzothiazol-5-yl)-pentadec-12-en-5-one
The solution of 12.0 g (12.1 mmol) of the compound, produced according to
Example I g, in a mixture that consists of 205 ml of dichloromethane and 100
ml of  methanol is mixed at 0C with 2.68 g of rac.-camphor-l0-sulfonic acid,
and it is stirred  for 3 hours at 0C. It is poured into a saturated sodium
bicarbonate solution, extracted  with dichloromethane, and the combined
organic extracts are dried on sodium sulfate. 23  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.  9.07 g (10.4 mmol, 86%) of the title compound is isolated as a
colorless oil. 1H-NMR (CDC13): S = -0.13 (3H), 0.01-0.11 (15H), 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), 3.12 (1H), 3.65 (2H),  3.77 (1H), 4.03 (1H), 4.74 (1H), 4.91-5.03
(2H), 5.16 (IH), 5.75 (1H), 7.32 (1H), 7.73  (1H), 7.86 (1H) ppm. Example I
i (3 S,6R,7S, 8 S,12E/Z,15
S)-4,4,8,12-Tetramethyl-5-oxo-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 -70C with the solution of 2.94 ml of dimethyl sulfoxide in 10 ml
of  dichloromethane and after 10 minutes with the solution of 9.07 g (10.4
mmol) of the  compound, produced according to Example lh, in 95 ml of
dichloromethane. It is stirred  



for 30 minutes at -70C, mixed with 9.2 ml of triethylamine and stirred for
another 30  minutes at -20C. 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. 24  Example lk (3S,6R,7S,8S,12Z,15
S)-4,4,8,12-Tetramethyl-5-oxo-6-allyl-3,7,15-tris-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-l2-enoic acid
(A) and  (3S,6R,7S,8S,12E,15
S)-4,4,8,12-Tetramethyl-5-oxo-6-allyl-3,7,15-tris-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-l2-enoic acid
(B) The solution of 8.83 g (10.1 mmol) of the compound, produced according
to  Example Ii, in a mixture that consists of 310 ml of tert-butanol, 235 ml
of  tetrahydrofuran and 78 ml of water is mixed at 0C with 4.41 g of sodium
dihydrogen  phosphate-monohydrate, 70 ml of 2-methyl-2-butene, and 7.5 g of
sodium chlorite, and it  is stirred for 1 hour at 0C. It is poured into a
saturated sodium thiosulfate solution,  extracted with ethyl acetate, and
the combined organic extracts are dried on sodium  sulfate. After filtration
and removal of the solvent, the residue is purified by  chromatography on
fine silica gel with a mobile solvent mixture that consists of n-hexane  and
ethyl acetate. 3.86 g (4.34 mmol, 43%) of title compound A as well as 3.96 g
(4.46  mmol, 44%) of title compound B are isolated in each case as a
colorless oil. 



1H-NMR (CDC13) of A: S = -0.12 (3H), -0.03 (3H), 0.00 (3H), 0.07 (6H), 0.15
(3H), 0.85-0.90 (27H), 0.96 (3H), 1.03-1.95 (4H), 1.06 (3H), 1.18 (3H), 1.73
(3H), 1.74- 1.95 (3H), 2.22-2.60 (714), 2.83 (3H), 3.20 (1H), 3.66 (111),
4.46 (1H), 4.79 (1H), 4.93  (1H), 4.99 (1H), 5.29 (1H), 5.71 (1H), 7.47
(1H), 7.75 (1H), 8.28 (1H) ppm. IH-NMR (CDC13) of B: S = -0.10 (3H), 0.01
(6H), 0.06 (3H), 0.12 (3H), 0.16  (3H), 0.89 (30H), 1.00-1.48 (5H), 1.11
(3H), 1.21 (3H), 1.34 (3H), 1.76-2.03 (2H), 2.25- 2.64 (6H), 2.84 (31-1),
3.24 (IH), 3.80 (IH), 4.35 (1H), 4.67 (1H), 4.93-5.04 (2H), 5.12  (1H), 5.76
(11-1), 7.46 (11-1), 7.75 (1H), 7.82 (IH) ppm. 25  Example 2 (3
S,6R,7S,8S,12Z,15 S)-4,4,8,12-Tetramethyl-5-oxo-6-allyl-3,7,15-tris-(tert.-
butyldimethylsilyloxy)- 15-(2-methylbenzothiazol-5-yl)-pentadec-12-enoic
acid  Example 2a (2S)-2-Methyl-6-oxo-heptanol  The solution of 20 g (87.6
mmol) of (2S)-2-methyl-6-oxo-heptane-l- (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 23C. It is
concentrated by evaporation, the residue is taken up in dichloromethane,
washed with  saturated sodium bicarbonate solution and dried on sodium
sulfate. The residue that is  obtained after filtration and removal of the
solvent is purified by chromatography on fine  silica gel with a mixture
that consists of n-hexane and ethyl acetate. 10.6 g (73.5 mmol,  



83.9%) of the title compound is isolated as a colorless oil. 1H-NMR (CDC13):
S = 0.93 (311), 1.13 (1H), 1.41 (1H), 1.48-1.76 (4H), 2.14  (3H), 2.45
(211), 3.48 (2H) ppm. Example 2b 2-Methyl-2-((2S)-2-methyl-
l-hydroxy-pent-5-yl)-1,3-dioxolane The solution of 10.6 g (73.5 mmol) of the
compound, produced according to  Example 2a, in 550 ml of anhydrous toluene
is mixed with 50 ml of ethylene glycol and  catalytic amounts of
p-toluenesulfonic acid-monohydrate, and it is refluxed for 3 hours in 26  a
water separator. After cooling, it is diluted with ethyl acetate, washed
with saturated  sodium bicarbonate solution and water 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. 11.6 g (61.6 mmol,  83.8%) of
the title compound is isolated as a colorless oil. 1H-NMR (CDC13): S = 0.92
(31-1), 1.12 (1H), 1.31 (311), 1.32-1.69 (5H), 3.42  (2H), 3.50 (2H), 3.93
(411) ppm. Example 2c
2-Methyl-2-((2S)-2-methyl-l-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 -70C, mixed with the solution of 5.92 ml of
dimethyl sulfoxide in 20 ml of dichloromethane, and after 10 minutes, the
solution of 5.0  g (26.6 mmol) of the compound, produced according to
Example 2b, in 200 ml of  



dichloromethane, is added in drops. After 45 minutes, it is mixed with 18.3
ml of  triethylamine and allowed to heat within one hour to 0C. It is washed
with water and  saturated sodium chloride solution and dried on sodium
sulfate. The residue that is  obtained after filtration and removal of the
solvent is taken up in a little diethyl ether,  filtered on Celite and
concentrated by evaporation. 5.1 g (maximum 26.2 mmol) of the  title
compound is isolated as a pale yellow oil that is further reacted without
purification. 1H-NMR (CDC13) of a purified analytical sample: S = 1.09 (3H),
1.30 (3H), 1.32- 1.77 (6H), 2.34 (1H), 3.92 (4H), 9.61 (1H) ppm. 27  Example
2d
(4S,4'R,5'S,6'S,10'RS)-4-[2,6-Dimethyl-3-oxo-4-allyl-5-hydroxy-9-(2-methyl-l
,3- dioxolan-2-yl)-nonan-2-yl]-2,2-dimethyl-1,3-dioxane (A) and
(4S,4'S,5'R,6'S, I
O'RS)-4-[2,6-Dimethyl-3-oxo-4-allyl-5-hydroxy-9-(2-methyl-l,3-
dioxolan-2-yl)-nonan-2-yl]-2,2-dimethyl-1,3-dioxane(B)  The solution of 9.71
ml of diisopropylamine in 200 ml of anhydrous tetrahydrofuran was mixed at
-30C under an atmosphere of dry argon with 27.7 ml of a  2.5 molar solution
of n-buthyllithium in n-hexane, stirred for 30 minutes and cooled to  -70C.
Within 20 minutes, the solution of 15.96 g (66.4 mmol) of
(45)-4-(2-methyl-3- oxo-hept-6-en-2-yl)-2,2-dimethyl-1,3-dioxane, which was
produced analogously to the  process described in WO 99/07692, WO 99049154,
and WO 00/01333, in 200 ml of  tetrahydrofuran is added in drops and allowed
to heat within 2 hours to -30C. Then, it is  cooled again to -70C, mixed
with the solution of 9.04 g of anhydrous zinc chloride in 92  



ml of tetrahydrofuran, and after 15 minutes, the solution of 5.1 g (maximum
26.2 mmol)  of the compound, produced according to Example 2c, in 240 ml of
tetrahydrofuran is  added in drops. It is stirred for 2 more hours at -70C,
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-oxo-hept- 6-en-2-yl)-2,2-dimethyl-1,3-dioxane
are isolated in each case as a colorless oil. 28  1H-NMR (CDC13) of A: S =
0.87 (3H), 0.96 (3H), 1.10 (1 H), 1.23 (3H), 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
(1H), 3.81-4.01 (6H), 4.13 (1H), 4.97 (1H), 5.03 (1H), 5.71 (1 H) ppm.
1H-NMR (CDC13) of B: S = 0.88 (11-1), 0.97 (3H), 1.07 (3H), 1.16 (3H), 1.31
(6H), 1.40 (3H), 1.08-1.75 (8H), 2.32 (1H), 2.42 (1H), 2.69 (1H), 3.31 (1H),
3.56 (1H),  3.81-4.00 (6H), 4.08 (1H), 4.98 (1H), 5.04 (1H), 5.72 (1H) ppm.
Example 2e (3 S,6R, 7 S, 8 S)-4,4, 8-Trimethyl-5 -ox o-tridecane-1, 3, 7-tri
of The solution of 6.78 g (15.9 mmol) of compound A, produced according to
Example 2d, in a mixture that consists of 200 ml of ethanol and 50 ml of
water is mixed  with 6.7 g of p-toluenesulfonic acid-monohydrate, and it is
stirred for 4 hours at 23C. 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. 1H-NMR (CDCI3): S =
0.91 (3H), 1.06 (3H), 1.14 (1H), 1.21 (3H), 1.48 (1H),  1.57-1.74 (4H), 2.13
(3H), 2.26 (1H), 2.39-2.56 (4H), 2.92 (1H), 3.28 (1H), 3.32 (1H),  3.41
(1H), 3.72 (1H), 3.81-3.94 (2H), 4.04 (1H), 4.99 (1H), 5.05 (1H), 5.70 (1H)
ppm. 29  Example 2f (3 S,6R,7S,8S)-4,4, 8-Trimethyl-1,
3,7-tris-(tert.-butyldimethylsityloxy)-tridecan-5 -one  The solution of 5.8
g (maximum 15.9 mmol) of the compound, produced  according to Example 2e, in
240 ml of dichloromethane, is mixed at -70C under an  atmosphere of dry
argon with 22 ml of 2,6-lutidine, 21.7 ml of trifluoromethane-sulfonic
acid-tert.butyldimethylsilyl ester, and within 15 hours, it is allowed to
heat to 23C. It is  poured into saturated sodium bicarbonate solution,
extracted with dichloromethane, the  combined organic extracts are washed
with IN hydrochloric acid and 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 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. 



1H-NMR (CDC13): 8 = 0.01-0.10 (18H), 0.89 (27H), 0.95 (3H), 1.05 (3H), 1.09
(114), 1.20 (3H), 1.33-1.76 (6H), 2.14 (3H), 2.26 (1H), 2.35-2.50 (3H), 3.13
(1H), 3.55  (1H), 3.65 (1H), 3.76 (1H), 3.86 (IH), 4.94 (1H), 4.99 (111),
5.75 (1H) ppm. Example 2g (3S,6R,7S,8 S,
I2EIZ,15S)-4,4,8,12-Tetramethyl-6-ally]-1,3,7,15-tetrakis-(tert.-
butyldimethylsilyloxy)-15-(2-methylbenzothiazol-5-yl)-pentadec-12-en-5-one
The solution of 7.2 g of [(3S)-3-(2-methylbenzothiazol-5-yl)-3-(tert.
butyldimethylsilyloxy)-propyl]-triphenylphosphonium iodide, which was
produced 30  analogously to the process described in WO 99/07692, WO
99049154, and WO  00/01333, in 50 ml of anhydrous tetrahydrofuran is mixed
at 0C with 10.2 ml of a 1  molar solution of sodium hexamethyldisilazane in
tetrahydrofuran and then with the  solution of 4.73 g (6.90 mmol) of the
compound, produced according to Example 2f, in  50 ml of tetrahydrofuran. It
is allowed to react for 5 hours at 23C, 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. 6.18 g (6.25 mmol, 90.6%)  of the
title compound is isolated as a colorless oil. lH-NNIR (CDC13): 5 =
-0.13-0.08 (24H), 0.88 (36H), 0.89-1.67 (19H), 1.91 (2H),  2.19-2.52 (4H),
2.83 (3H), 3.13 (1H), 3.49-3.71 (2H), 3.75 (1H), 3.85 (1H), 4.74 (1H),  



4.92 (1H), 4.98 (1H), 5.15 (1H), 5.75 (1H), 7.32 (1H), 7.73 (1H), 7.86 (1H)
ppm. 31  Analogously to Example 1, the following AB fragments were produced:
Example 3: TBDPSO TBDPSO OH  + TBOPSO OH F 0 0 O 0 0~0 0 OKO 0 Sum: C13H2403
C24H32O2S1 C37H5805Si  Mol: 228.32 380.62 610.94 TBDPSO TBDPSO HO :0T  ,OH
III.OTHP .OTHP X0 0 Sum: C42H66O6Si C26H4806 C26H4606 Mol: 695.06 456.65
454.64  :0m P :0H ~0 H Sum: C18H3405 Mol: 330.46 32  Example 4: TBDPSO
TBDPSO TBDPSO 



H + 0H OTHP  o o + TBDPSO  A, o oxo 0 oxo 0 oxo 0  Sum: C24H34O2S C36H56O5Si
C40H62O6Si  Mol: 382.62 596.92 667.02  HO 0 THP OTHP oxo D oxo 0  Sum:
C25H4606 C25H4406  Mol: 442.64 440.62  Example 5: TBDPSO TBDPSO  0H OH
TBDPSO 0 x + O O O + Ox0 O O ~ 0 Sum: C24H34O2Si C18H2603 C42H60O5Si  Mol:
382.62 290.42 659.00 33 TBDPSO TBDPSO HO 0  ,OH ,OTHP ,OT HP .OTHP  



0-,~\ 0 0 OO O O/KO 0 0e~,\' 0 0 Sum: C471-16806Si C31H5006 C31H4806  Mol:
757.14 518.74 516.72  Example 6: TBDPSO TBDPSO  OH OH  0 O 0 TMs +TBDPSO + D
00 TMS 0~0 0 \ TMS Sum: C18H32O3Si C241-13402Si C42H6605Si2  Mol: 324.53
382.62 707.15 TBDPSO TBDPSO HO O  OTHP OTHP OTHP  O O 0 W 0 TMS O O 0 u  O~O
O TMS u Sum: C47H74O6Si2 C28H4806 C28H4606  Mol: 791.26 489.68 478.66 34
Example 7: \x/ ^ +TBDPSD 0 o 



0  Sum: C12142203 C24H3202Si Mol: 214.30 380.60  TBDPSO TBDPSD HO O  0OH
OTHP OTHP OTHP oxo 0 oxo 0 oxo 0 oxo 0  Sum: C36H54O5Si C41H62065i C25H4406
C25H4206  Mol: 594.91 679.03 440.62 438.61 35  The methyl ketones of the
thus produced AB-components can then be combined with the Wittig salts of a
wide variety of C-components and converted into the especially  preferred
active ingredients:
(4S,7R,8S,9S,I3Z,16S(E))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-l 6-[
1-methyl- 2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)
1-methyl-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-thiazol-4-yl)-I-methyl-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3
S(E),7S, I OR, 11 S,12S,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 



(1 S,3 S(E),7S, I OR,11
S,I2S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-methyl-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.O]hep
tadecane- 5,9-dione (1 S,3 S(E),7 S,1 OR, I 1
S,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.O]hep
tadecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[I-
methyl-2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S, 13Z,16S(E))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)
1-methyl-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dion
e 36  (4S,7R,8S,9S, I 3Z,
I6S(E))-16-[2-(2-Aminomethyl-thiazol-4-yl)-1-methyl-vinyl]
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(1S,3S(E),7S,lOR,I
iS,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-methyl-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]hepta
decane-5,9- dione (1 S,3 S(E),7S,1 OR,11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-methyl-vinyl]-1 O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]- heptadecane-5,9-dione (1 S,3 S(E),7 S,1OR,11
S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-methyl-
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1
.0]- heptadecane-5,9-dione 



(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[
1-fluoro-2- (2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R, 8S,9S,13Z,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)
1-fluoro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(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 (1 S,3
S(Z),7S,1 OR,11 S,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[1-
fluoro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecan
e-5,9-dione  (1 S,3 S(Z),7 S, I OR,11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol
4-yl)-1-fluoro-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione 37  (1 S,3 S(Z),75, I OR,
115,125,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-fluoro
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-l6-[ 1-chloro-
2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione  (4S,7R,
8S,9S,13Z,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)
1-chloro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,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 (1
S,3S(Z),7 S,1 OR,11 S,125,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ l
- 



chloro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecan
e-5,9-dione  (1 S,3S(Z),7S, l OR,11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol
4-yl)-1-chloro-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione (1 S,3S(Z),7S, l OR,11
S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-chloro-
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-El -
fluoro-2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-l 6-[2-(2-hydroxymethyl
-thiazol-4-yl) 1-flu
oro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-I3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(Z))-16-[2-(2-Aminomethyl-thiazol-4-yl)-1-fluoro-vinyl]-
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
38  (1 S,3 S(Z),7 S, I OR,11 S,12S,16R)-7,11-Dihydroxy-1 O-ethyl-8,
8,12,16-tetramethyl
3-[1-fluoro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1 S,3 S(Z),7S,1 OR,11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-fluoro-vinyl]-1O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1
.0]- heptadecane-5,9-dione (1 S,3 S(Z),7S, I OR,11
S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-fluoro-
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicycl o[
14.1.01- 



heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-l6-[1-
chloro-2-(2-methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-l6-[2-(2-hydroxymethyl-thiazol-4-yl)
1-chloro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dion
e
(4S,7R,8S,9S,13Z,16S(Z))-16-[2-(2-Aminomethyl-thiazol-4-yl)-1-chloro-vinyl]-
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(I S,3S(Z),7S, I OR,11
S,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-chloro-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9- dione (I S,3 S(Z),7S,10R, I 1 S,12
S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-I-chloro-vinyl]-1O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1
.0]- heptadecane-5,9-dione 39  (I S,3 S(Z),7S, I OR,1 I S,12S,
16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-1-chloro
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo
[14.1.0]- heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ I-methyl-
2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione  (1 S,3 S(E),7 S, l
OR,11 S,12S,16R)-7,11-D ihydroxy-8,8,10,12,16-pentamethyl-3-[ 1
methyl-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[1- 



methyl-2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione (1 S,3 S(E),7
S,1 OR,11 S,12S,16R)-7,11-Dihydroxy- l 0-ethyl-8,8,12,16-tetramethyl-
3-[1-methyl-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-d
ione  (4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ ]
-fluoro-2 (2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione  (1 S,3
S(Z),75, l OR,11 S,12S,16R)-7,11-Dihydroxy-8, 8,10,12,16-pentamethyl-3-[ 1-
fluoro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ 1-chloro-
2-(2-pyridyl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione  (1 S,3 S(Z),7S, l
OR,115,125,1 6R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[1
chloro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-] 6j J -
fluoro-2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione (1 S,3S(Z),7S,
l OR,115,125,1 6R)-7,11-Dihydroxy-l0-ethyl-8,8,12,16-tetramethyl-
3-[1-fluoro-2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-d
ione 40  (4S,7R,
8S,9S,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1
chloro-2-(2-pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione  (1 S,3
S(Z),7S,1 OR, 11 S,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-chloro-2-(2-pyridyl)-vinyl}-4, 17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-l6-[ 1-methyl-
2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione  



(4S,7R,8S,9S, 13Z, I 6S
(E))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-yl)
1-methyl-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-oxazol-4-yl)-I-methyl-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3
S(E),7 S, I OR,11 S,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
methyl-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9- dione (15,3 S(E),7S, l OR,11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl)-1-methyl-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione (1 S,3 S(E),7S, l OR, l 1
S,12S,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]hep
tadecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[ 1-
methyl-2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione  (4
S, 7R, 8 S,9 S,13 Z,16 S (E))-4, 8-D i hydroxy-16-[2-(2-hydroxymethyl
-oxazol-4-yl)
1-methyl-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dion
e 41
(4S,7R,8S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-methyl-vinyl]
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(1 S,3 S(E),7S, I OR, I IS,
I2S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[1-methyl-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptad
ecane-5,9- 



dione (1 S,3 S(E),7 S, I OR, I IS, 12S,16R)-7,1
I-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol- 4-yl)-l -methyl-vinyl]- I
O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]-
heptadecane-5,9-dione (1 S,3 S(E),7S,1 OR,1 IS,
12S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-methyl- vinyl]-7,1
1-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14. 1.0]-
heptadecane-5,9-di one
(4S,7R,8S,9S,13Z,I6S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-l6-[
1-fluoro-2- (2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S, I3Z,16S(Z))-4,8-Dihydroxy-l6-[2-(2-hydroxymethyl-oxazol-4-yl)
1-fluoro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-I3-ene-2,6-dione (1 S,3
S(Z),7 S, I OR,11 S,12S,16R)-7,11-Dihydroxy-8, 8,10,12,16-pentamethyl-3-[ 1-
fluoro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9-dione  (1 S,3 S(Z),7 S, I OR, I IS, 12S,16R)-7,1 I
-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol 4-yl)-
1-fluoro-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.
I.O]heptadecane- 5,9-dione 42  (1 S,3 S(Z),7S, I OR,11
S,12S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione 



(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-l6-[1-chloro-
2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S',13Z,16S(Z))-4,8-Dihydroxy-l6-[2-(2-hydroxymethyl-oxazol-4-yl)
1-chloro-vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-chloro-vinyl]-
4,8-dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-l3-ene-2,6-dione (1 S,3
S(Z),7S, I OR,11 S,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[ 1-
chloro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9-dione  (1 S,3 S(Z),7 S, I OR, l IS, 12S,16R)-7,1
I-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol 4-yl)-
1-chloro-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.
I.O]heptadecane- 5,9-dione (1 S,3 S(Z),7S, l OR, l 1 S,12S,16R)-3-[2-(2-Am
inomethyl-oxazol-4-yl)-1-chloro-
vinyl]-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]hep
tadecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-l6-[1-
fluoro-2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione  (4
S,7R, 8 S, 9 S,13Z,16 S(Z))-4, 8-Dih ydroxy-16-[2-(2-hydroxymethyl
-oxazol-4-yl)
1-fluoro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-di
one
(4S,7R,8S,9S,13Z,16S(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro-vinyl]-
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
43  (1 S,3 S(Z),7S,1 OR,11 S,12S,16R)-7, l
l-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl 



3-[1-fluoro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1 S,3S(Z),7S, I OR,11 IS,
I2S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl)-l-fluoro-vinyl]-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1
.0]- heptadecane-5,9-dione (1 S,3S(Z),7S, I OR,11
S,12S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro-
vinyl]-7,11-dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1
.0]- heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-l6-[1-
chloro-2-(2-methyl-oxazol-4-yl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-oxazol-4-yl)
1-chloro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dion
e
(4S,7R,8S,9S,13Z,16S(Z))-16-[2-(2-Aminomethyl-oxazol-4-yl)-1-chloro-vinyl]-
4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(1 S,3 S(Z),7S,1
OR,118,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[l-chloro-2-(2-methyl-oxazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptad
ecane-5,9- dione (18,3 S(Z),7S, I OR,11 S,12S,16R)-7,1 I
-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-yl)-l-chloro-vinyl]-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1
.0]- heptadecane-5,9-dione 44  (1 S,3 S(Z),7S, I OR, l IS,
12S,16R)-3-[2-(2-Aminomethyl-oxazol-4-yl)-1-chloro 



vinyl]-7,1 1-dihydroxy-I O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14. 1.0]- heptadecane-5,9-dione (4S,7R,
8S,9S,13Z,16S(E))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[2-(2-
methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-l6-[2-(2-hydroxymethyl-thiazol-4-yl)
vinyl]-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-thiazol-4-yl)-vinyl]-4,8-
dihydroxy-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3
S(E),7S,1 OR,11 S,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[2-
(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dio
ne  (1 S,3 S(E),7S, l OR,11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol
4-yl)-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14. 1.
O]heptadecane-5,9-di one  (1 S,3 S(E),7S, l OR,11
S,12S,16R)-3-[2-(2-Aminomethyl-thiazol-4-yl)-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,13Z,16S(E))-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[2-(2
- methyl-thiazol-4-yl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)
vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-thiazol-4-yl)-vinyl]-4,8-
dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione (1
S,3S(E),7S, !OR,11 S,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,
9-dione 



45  (1 S,3 S(E),7S,1 OR, 11
S,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol
4-yl)-vinyl]-1O-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)-3-[2-(2-Aminomethyl-thiazol-4-yl)-vinyl]-7,11-
dihydroxy-1O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadeca
ne-5,9- dione
(4S,7R,8S,9S,13Z,16S(E))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[2-(2-
pyridyl)-vinyl]-oxacyclohexadec-13-ene-2,6-dione  (1 S,3S(E),7S, I OR,11
S,12S,16R)-7,11-Dihydroxy-8,8,10,12,16-pentamethyl-3-[2
(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9 S,13Z,16S(E))-4,
8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-[2-(2-
pyridyl)-vinyl]-oxacyclohexadec-l3-ene-2,6-dione (1 S,3 S (E),7S, I OR,11
S,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-
3-[2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-l6-(2-methyl
benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-I6-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione  (1 S,3 S,7S,1 OR,11
S,12S,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 46
(1 S,3S,7S,1OR,11 5,125, l6R)-7,I
I-Dihydroxy-3-(2-hydroxymethyl-benzothiazol
5-yl)-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione  (1 S,3 5,7S, t OR,1 I
S,125,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11-
dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,165)-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,I3Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)
7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,l3Z, I6S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-I3-ene-2,6-dione (1 S,3 5,7S, I
OR,11 S,12S, 16R)-7,1 I -Dihydroxy-10-ethyl-8, 8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione (1 S,3 S,7S, t OR, i i 5,125,
16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione  (15,3 S,3S,7S, I OR, I I S,
125,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11 dihydroxy-1
O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(4S,7R,8S,9S,I3Z,16S)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-l6-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-I3-ene-2,6-dione  (4S,7R,8S,9S,
13Z, 16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl) 



7-propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,165)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
propyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione 47  (1
S,3S,7S,1 OR,11 S,12S,16R)-7,11-Dihydroxy-10-propyl-8,8,12,16-tetramethyl-3
(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione (1 S,3 S,7 S, I OR,11 S,12
S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-l0-propyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.O]heptadecane-5,9-dione  (1 S,3 S,7S, I OR, 11
S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11
dihydroxy-l0-propyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9- dione (4S,7R,8S,9S, I 3Z,
I6S)-4,8-Dihydroxy-7-butyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-yl)
7-butyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
butyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione (1
S,3S,7S,1OR,11 S,12S,16R)-7,11-Dihydroxy-10-butyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione (1 S,3 S,7S,1OR,11
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione (1 S,3 S,7S,1OR,11
S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11- 



dihydroxy-1O-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9- dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-allyl-5,5,9,13-tetramethyl-l6-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione 48
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymetbyl-benzothiazol-5-yl)
7-allyl-5,5,9, 13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
allyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3 S,7S,1
OR,1 is, 12S,16R)-7,11-Dihydroxy-10-allyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9-dione (1 S,3 S,7S, I OR,11
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-allyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9-dione (1 S,3 S,7S,1OR,11
S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,1I-
dihydroxy-l0-allyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9- dione (4S,7R,8S,9S,
I3Z,I6S)-4,8-Dihydroxy-7-prop-2-iny1-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzothiazol-5-yl)
7-prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione 



(1 S,3S,7S, I OR, i IS, 12S,16R)-7,1 I -Dihydroxy-10-prop-2-inyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1 S,3 S,7S,1OR,11
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-l0-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptade
cane-5,9- dione 49  (1 S,3S,7S, I OR,11
S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11
dihydroxy-l0-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.O]hep
tadecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-but-3-enyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzothiazol-5-yl)
7-but-3-enyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7-
but-3-enyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3
S,7S, I OR,11 S,12S,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 (1 S,3 S,7S, I OR, l l
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-1O-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9- dione 



(1 S,3S,7S, I OR,11 S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11-
dihydroxy-l0-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.O]hept
adecane- 5,9-dione (4S,7R,8S,9S, 13Z,
16S)-4,8-Dihydroxy-7-but-3-inyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzothiazol-5-yl)
7-but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione 50
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzothiazol-5-yl)-4,8-dihydroxy-7
but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione  (1
S,3S,7S, I OR,11 S,12S,16R)-7,11-Dihydroxy-10-but-3-inyl-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1 S,3 S,7S, I OR,11 IS,
1S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1S,3 S,7 S, l OR, l l
S,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-yl)-7,11-
dihydroxy-10-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]hept
adecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-(2-methyl-
benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione  (4 S, 7R, 8 S, 9 S,13Z,16
S)-4, 8-D ihydroxy-16-(2-hydroxymethyl-benzoxazol-5 -yl) 



5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3 S,7S,10R,11
S,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,11S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol
5-yl)-8,8,
10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione  (1
S,3S,7S, l OR,11 S,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9
-dione 51  (4S,7R,
8S,9S,13Z,16S)-4,8-Dihydroxy-7-ethyl-5,5,9,13-tetramethyl-16-(2
methyl-benzoxazol-5-yl)-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
ethyl-5,5,9, 13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione (4S,7R,8S,9S,
13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione  (1 S,3 S,7S,1
OR, 11 S,12S,16R)-7,11-Dihydroxy-I O-ethyl-8,8,12,16-tetramethyl-3
(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14. 1.0]heptadecane-5,9-dione
(1 S,3 S,7S, l OR,11
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-1O-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[I4.
1.O]heptadecane-5,9-dione  (1 S,3 S,7S, l OR,11 S, 12S, l
6R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11
dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadeca
ne-5,9- 



dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-I3-ene-2,6-dione  (4S,7R,8S,9S,13Z,
I6S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzoxazol-5-yl)-7
propyl-5,5,9,13-tetramethyl-oxacyclohexadec-I3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione (1 S,3S,7S,
IOR,11 S,1 2S, 16R)-7,1 I -Dihydroxy-l O-propyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14. 1.0]heptadecane-5,9-dione
(1 S,3S,7S, I OR,11 S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-1O-propyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-
5,9-dione 52  (1 S,3S,7S, I OR,1 IS,
12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yi)-7,1 I dihydroxy- I
0-propyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-butyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzoxazol-5-yl)-7
butyl-5,5,9,13-tetramethyl-oxacyclohexadec-I3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
butyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione (1 S,3 S,7S,1
OR, 11 S,12S,16R)-7,11-Dihydroxy-l0-butyl-8, 8,12,16-tetramethyl-3- 



(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(1 S,3 S,7S, I OR, l 1
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-]O-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9-dione  (1 S,3 S,7S,1 OR,11 S, 12S,
I6R)-3-(2-Aminomethyl-benzoxazol-5-y1)-7,11
dihydroxy-1O-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[
14.1.0]heptadecane-5,9- dione (4S,7R,8S,9S, 13Z,
I6S)-4,8-Dihydroxy-7-ally!-5,5,9,13-tetramethyl-l6-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7
allyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
ally!-5,5,9,13-tetramethyl-oxacyclohexadec-I3-ene-2,6-dione 53  (1 S,3
S,7S,1OR,11 S,12S,16R)-7,11-Dihydroxy-10-allyl-8,8,12,16-tetramethyl-3
(2-methyl-benzoxazol-5-y1)-4,17-dioxa-bicyclo[14. 1.0]heptadecane-5,9-dione
(1 S,3 S,7 S, I OR, l IS, 12S,16R)-7,1 I
-Dihydroxy-3-(2-hydroxymethyl-benzoxazol- 5-yl) -I
0-altyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14. 1.
O]heptadecane-5,9-dione  (1 S,3S,7S,1 OR, I I
S,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11
dihydroxy-l0-allyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9- dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-prop-2-inyl-5,5,9,13-tetramethyl-l6-(2
- methyl-benzoxazol-5-yl)-oxacyclohexadec-l3-ene-2,6-dione  



(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,I3Z,I6S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione (1
S,3S,7S, I OR, I 1 S,12S,16R)-7, l 1-Dihydroxy-10-prop-2-inyl-8, 8,12,16-
tetramethyl-3-(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1 S,3 S, 7S, I OR, I IS,
12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-1O-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.0]heptadecane-5,9- dione (1 S,3 S,7S, I OR,11 IS,
12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-l0-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.O]hep
tadecane- 5,9-dione 54
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-but-3-enyl-5,5,9,13-tetramethyl-1 6-(2
methyl-benzoxazol-5-yl)-oxacyclohexadec-l3-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzoxazol-5-yl)-7-
but-3-enyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-I6-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
but-3-enyl-5, 5,9,13 -tetramethyl-oxacyclohexadec-l3-ene-2,6-dione (1
S,3S,7S, I OR, 1.1 S,12S,I6R)-7,11-Dihydroxy-10-but-3-enyl-8,8, 1 2,16-
tetramethyl-3-(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.I.O]heptadeca
ne-5,9- 



dione (1 S,3S,7S,1OR,11
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-1O-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.
1.O]heptadecane-5,9- dione (1 S,3 S,7S, l OR,11
S,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-l0-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.O]hept
adecane- 5,9-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-7-but-3-inyl-5,5,9,13-tetramethyl-l6-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-l6-(2-hydroxymethyl-benzoxazol-5-yl)-7
but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S, 13Z, I6S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-
but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-l3-ene-2,6-dione 55  (1 S,3
S,7S,1OR,11 S,12 S,16R)-7,11-Dihydroxy-l0-but-3-inyl-8,8,12,16
tetramethyl-3-(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[14.1.Olheptadeca
ne-5,9- dione (1 S,3 S,7S, I OR,11
S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yl)-l0-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadec
ane-5,9- dione (1 S,3 S,7S,1 OR, 11
S,12S,16R)-3-(2-Aminomethyl-benzoxazol-5-yl)-7,11-
dihydroxy-l0-but-3-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]hept
adecane- 



5,9-dione 56  Claims 1. Process for the production of CI-C15-epothilone
fragments of general  formula I, R7 R6 R5 13 12 R4b 3 G ,5 R R4a 7 OPG2  R20
R1a R1b 6 2b R13 Rea R 1 Z  R14  in which R1 a, R1b are the same or
different and mean hydrogen, C1-C10-alkyl, aryl,  C7-C20-aralkyl, or
together mean a -(CH2)m group with m = 2, 3, 4 or 5,  R2a, R2b are the same
or different and mean hydrogen, C2-C IO-alkenyl or C2- C I O-alkinyl, R3
means hydrogen, CI-CIO-alkyl, aryl, C7-C20-aralkyl, R4a, R4b are the same or
different and mean hydrogen, C I -C I O-alkyl, aryl,  C7-C20-aralkyl or
together mean a -(CH2)p group with p = 2, 3, 4 or 5,  



R5 means hydrogen, CI-CIO-alkyl, aryl, C7-C20-aralkyl, R6, R7 each mean a
hydrogen atom, together an additional bond or together an 57  oxygen atom, G
means a group X=CR8-, a bicyclic or tricyclic aryl radical, R8 means
hydrogen, halogen, C1-C20-alkyl, aryl, C7-C20-aralkyl, which all  can be
substituted, X means an oxygen atom, two alkoxy groups OR23, a C2-C
10-alkylene- a,w-dioxy group, which can be straight-chain or branched, H/OR9
or a  grouping CR10R11 whereby  R23 stands for a C1-C20-alkyl radical, R9
stands for hydrogen or a protective group PGx, R10, R1 l are the same or
different and stand for hydrogen, a C1-C20- alkyl, aryl, or C7-C20-aralkyl
radical, or R10 and R 11 together  with the methylene carbon atom together
stand for a 5- to 7- membered carbocyclic ring, R13 means CH2OR13a CH2-Hal,
CHO, CO2R13b or COHal,  R14 means hydrogen, OR14a, Hal, or OSO2R14b R13a,
R14a mean hydrogen, S02-alkyl, S02-aryl, SO2-aralkyl or together a  -(CH2)0
group or together a CR15aRl5b group, R13b R14b mean hydrogen, C1-C20-alkyl,
aryl, C1-C20-aralkyl, 



R15a R15b are the same or different and mean hydrogen, C1-C10-alkyl, aryl,
C7-C20-aralkyl, or together a -(CH2)q group, 58  o means 2 to 4, q means 3
to 6, R20 means OPG3, NHR29, or N3, Z means an oxygen atom or H/OR12,
whereby R12 is hydrogen or a protective group PGz  including all
stereoisomers as well as mixtures thereof, and free hydroxyl groups in R13
and R14 can be etherified or esterified, free carbonyl  groups in Z and R13
can be ketalized, converted into an enol ether or reduced, and free  acid
groups in R13 and R14 can be converted into their salts with bases,
characterized in that a C 1-C6 fragment (epothilone numbering system) of
general formula A  Rla'R1b' R2 R 13"R2b' 1a' 6 A O  in which Rla' Rlb' R2a'
R2b', R13' and R14' have the meanings already mentioned for  R1a Rib, R2a,
R2b, R13 and R14, including all stereoisomers as well as mixtures  



thereof, and free hydroxyl groups in R13 and R14 can be etherified or
esterified, free 59  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, is reacted with a C7-C12 fragment
(epothilone numbering system) of general formula  R5. 12  V R4a' 7 R3a'
R4b' W  B in which R3a' R4a' R413' and R5' have the meanings already
mentioned for R3a, R4 and  R5, and V means an oxygen atom, two alkoxy groups
OR17, a C2-C10-alkylene- a,w-dioxy group, which can be straight-chain or
branched, or I-UOR16  W means an oxygen atom, two alkoxy groups OR19, a
C2-C10-alkylene a,w-dioxy group, which can be straight-chain or branched, or
H/ORI8,  R 16, Rl8, independently of one another, mean hydrogen or a
protective group  PGI, R17, R19, independently of one another, mean
CI-C20_alkyl,  



to form a partial fragment of general formula AB 60  V R5 R4a R3'  R4' OPG14
RTh R1b' R13' R2b  R14' Z Rea  AB  in which Rl a' Rlb' R2a' R2b', R3' R4a',
R4b', R5, R13' R14' V and Z have the already- mentioned meanings, and PG14
represents a hydrogen atom or a protective group PG, and this partial
fragment of general formula AB is reacted with a C l 3-C 15 fragment
(epothilone numbering system) of general formula C G' 115 113R7  R20' R21  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, NHR29, a hydroxy
group, a protected hydroxy group  



O-PG3, a protected amino group NR29PG3, a CI-C10-alkylsulfonyloxy 61  group,
which optionally can be perfluorinated, a benzoyloxy group that is
optionally substituted by C1-C4-alkyl, nitro, chlorine or bromine, an
NR29SO2CH3 group, an NR29C(=O)CH3 group, or a CH2-C(=O)-CH3  group, R21
means a hydroxy group, halogen, a protected hydroxy group OPG3, a
phosphonium halide radical PPh3+Hal- (Ph = Phenyl; Hal = F, Cl, Br, 1), a
phosphonate radical P(O)(OQ)2 (Q = C1-C10-alkyl or phenyl) or a  phosphine
oxide radical P(O)Ph2 (Ph = Phenyl), R29 means hydrogen or Cl-C6-alkyl, to
form a compound of general formula ABC (= compound of general formula I)  R6
R5. R' R4a R3  G Rot' OPG14  R2DR1a' R1b, R13' R2b'  R14' Z Rea,  ABC  in
which Rla' Rlb' R2a', R2b', R3' R4a' R4b' R5' R6, R7, R13 R14, G and Z have
the  



already mentioned meanings, and PG14 represents a hydrogen atom or a
protective group PG. 62  2. Process according to claim 1, wherein a compound
of general formula 1,  in which Rla Rib are the same and mean C1-C6-alkyl,
or together mean a -(CH2)m group  with m = 2, 3 or 4, R2a, R2b are different
and mean hydrogen, C2-C10-alkenyl or C2-C10-alkinyl,  R5 means hydrogen,
C1-C6-alkyl, Rg means hydrogen, halogen, C1-C6-alkyl, R15a R15b are the same
or different and mean hydrogen, C1-C6-alkyl, aryl,  C7-C20-aralkyl, or
together mean a -(CH2)q group, q means 3 to 6,  is produced. 3. Process
according to claim 1, wherein a compound of general formula I,  in which R1a
Rlb are the same and mean C1-C3-alkyl, or together mean a -(CH2)m group
with m = 2, 3 or 4, R2a means hydrogen, R2b means C2-C6-alkenyl or
C2-C6-alkinyl,  R5 means hydrogen, or C1-C3-alkyl, R6, 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, 63  X means oxygen or a group CRI ORI1
RIO means hydrogen, RI I means aryl, R13 means CH2ORI3a or CO2R13b  R14
means OR14a R13a R14a together mean a CR15aRI5b group,  R13b means hydrogen
or C1-C6-alkyl, Rl5a R15b are the same and mean CI-C3-alkyl, or together
mean a -(CH2)q  group, or RI Sa R15b are different and mean hydrogen or
aryl,  q means 4 or 5, Z means oxygen,  is produced. 4. Process for the
production of epothilone derivatives of general formula It  R7 R6 R5 13 12
R4b 3  G 15 R R4a OPG2  A R1a R1b II  



6 R2b K Rea 1 Z R14 64  in which substituents R1a, RIb, R2a, R2b, R3, R4a,
Rob, R5, R6, R7, G, OPG2 and Z have the  meanings that are indicated in
general formula I, and A-K means a group -0-C(=O), -OCH2-, -CHIC(=O)-,
-NR29-C(=O)-, or -NR 29-SO2-,  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  V  R R aa' R3, Rob'
OPG14  Rla' Rtb R13' R2b R14' Z Rea  AB in which Rla' Rlb' R2a', R2b', R3'
R4a', R4b', R5, R13' R14' V and Z have the already  mentioned meanings, and
PG 14 represents a hydrogen atom or a protective group PG. 


