r *159159* Process for the Production of Cl-C15
Fragments of Epothilones and Derivatives Thereof
Hof le et al. describe the cytotoxic action of the
nat ural substances epothilone A (R = hydrogen) and
Epotﬂ!:one B ER = methyl) 0 OH O Epothilone A (R = H),

pothilone B (R=CH3) in, e.g., Angew Ch ‘
[Applied Cnem | 1096, 108, 1671-1673. Eecaud J|ANWMAMMIN
in-vitro selectivity for breast cell lines and. s
intestinal cell lines and their significantly higher
activity agai nst P-glycoprotein-formn tiresjstant,
t uRtneessifae einOéeﬁyg'rgfs%ﬁcter agRsnts %ﬁﬂﬂg}”""&%ﬂrﬁr’ﬁvam“
physi cal properties that are superior to those of
taxol, e.g., a water solub¥heresf that is higher by a
factor of 30, this novel structural class is
especi ally advantageous for the devel opnent of a
pharmaceuti cal agent for therapy of malignant tunors.
The object of this invention consists in making
avai | HbFle eravdescribeThd Grtetpuic hitiame! the arrehsstanden epethifane A
anounts that can be used for the synthesis of a wde
R rFihydipgen) and spethilens b &R Fieetd} i vati ves thereof, as
they are described in, for exanple, WO 9907692, WD
0049020, WO 0001333 or DE 199610@@1. *000002* W

~ ., 10

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 thérapy 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.
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2 This invention describes the novel production of the
Cl- C15-epot hil one fragnent of general formula I, I, in
which R1L a, RL b are the same or different and nean

hydr ogen, C1-Cl10-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,

C 1-C 10-al kyl, C2-C 10-al kenyl, C2-C 10-al ki nyl,

aryl, C7-C20-aral kyl or together nean a (C}E)n gr oup
with n=2 3, 4 or 5, R3 neans hydrogen, C 1-

10-al k or . C7- C20-

sane bpis mef%%qlﬁscrab?a thegnone fﬁf%}(r‘{vsa%?f B i«R f}éb IﬁPOé'i“ ¢ fragment
aryl, Cr7-C20-aral kyl or together nean a -(CH2)p group
wfgﬁw@lﬁﬂmuhg; 4 or 5, R5 means hydrogen, C 1-C

10-al kyl, aryl, or C7-C20-aral kyl, R6, R7 each nean a
hydrogen atom t Qg ern@n additi onal bond or together

an oxygen atomp ﬁs a group X = CR8, a hicyclic

or tricyclic aryl means hydrogen, hal ogen

Cl- C20- al kyl, aryl3 of? 4@20 aral kyl, which can all

be substltute@g Rtom two al koxy

groups OR23, a

in which

R1a RID are the same or different and mean hydrogen, C{-Cg-alkyl, aryl,
C7-Cyp-aralkyl, or together mean a -(CH2)py, group withm =2,3,4 or 5,

R2a, R2b are the same or different and mean hydrogen, C1-Cyg-alkyl,
Cy-Cg-alkenyl, Co-Cg-alkinyl, aryl, C7-Cpp-aralkyl or together mean a
-(CHp), group withn=2, 3,4 or 3,

R3  means hydrogen, C|-C]g-alkyl, aryl, or C7-Cpp-aralkyl,

R42a R4D are the same or different and mean hydrogen, C1-C1g-alkyl, aryl,
C7-Cyp-aralkyl or together mean a -(CH2)p, group withp=2,3, 4 or5,

R5  means hydrogen, C|-Cjg-alkyl, aryl, or Cy-Cpp-aralkyl,

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

oxygen atom,




a, 0) -di oxy group, which can be straight-chain or
branched, H OR9 or a grouping CRLIOR11l, whereby R23
stands for a C 1-C20-al kyl radical, RO stands for
hydrogen or a protective group P&, R10, Rl1l are the
same or different and stand for hydrogen, a Cl-C20-

al kyl radical, aryl radical, or C7-C20-aral kyl
radical, or RIO and Rl 1 together with the nethyl ene
carbon atomtogether stand fo? a 5- to 7-nenbered
carbocyclic ring, R13 nmeans CH20R13a, CH2-Hal, CHO,
CO2R13b, or COHal, R14 nepans hydrogen, ORl4a, Hal, or
OSO2RG4h, medm,a fRaviaX meGhS, mydeystie nr trispdicaarkhyadical,
S02-aryl, S02-aral kyl or together a -(CH2)o group or

toget har a -alR} B BrylRR T ;DY SH-2ERPI, which
C1- 20- al kﬁ%gﬁ'ﬁé%?ﬁ%@@%&?‘%, Riba.’ U RARY), whic

the same or different and nean hydrogen.
Cl1- C10- al k§An alkhasubstinged, 20 ar al kyl, or together a
-(CH2)gq group, o neans 2 to 4, 4 g nmeans to 6, R20
nmeans XOPG3mehitshAS xygan dudn, tdoratlarxy gaoupe na gp dioeatkylene-
H OR12,

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

grouping CRIOR1L
whereby

R23  stands for a C1-C20-alkyl radical,

R9  stands for hydrogen or a protective group PGX,

R10 R11 are the same or different and stand for hydrogen, a C1-C20-
alkyl radical, aryl radical, or C7-C20-aralkyl radical, or R10 and

R1! together with the methylene carbon atom together stand for a

5- to 7-membered carbocyclic ring,

R13  means CHyOR13a CHy-Hal, CHO, COR!13b, or COHal,

R4  means hydrogen, OR14a, Hal, or OSOzR14b,

R13a R14a mean hydrogen, SOo-alkyl, SOp-aryl, SOp-aralkyl or together a
-(CHy), group or together a CR!5aR15b group,

R13b, R14b mean hydrogen, C1-Coq-alkyl, aryl, or C{-Cpp-aralkyl,

RlSa, R15b are the same or different and mean hydrogen, Cy-Cp-alkyl, aryl,
C7-Cyp-aralkyl, or together a -(CHp)q group,

0 means 2 to 4,



whereby R12 is hydrogen or a protective group P&
including all stereoisomers 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 ketalized, converted into an eno

et her or reduced, and free acid groups in R13 and Rl14
can be converted into their salts with bases. As al kyl
groups Rla, R b, Ra, R2b, R3# R4a, R4b, R5, R8, RIO0,
R11, R13b, R14b, Rl15a, R15b and R23, straight-chain
or branched chaln aIkyI groups with 1-10 carbon atons
can b& con@f#&sdad such as, for exanpl e, nethyl,

et hyl , B[ﬁropyl i sopropyl, butyl, isobutyl,

tert.RBUL yineanp@RGA, NHRESpeMGy| , neopentyl, heptyl
hexyl , and decyl Al kyl groups Rla, R b, Ra, R2b, R3,
Rda, : 2 Rl4b, R 5a, R 5b
and 3 can égggﬁﬁ# gﬁﬁ%é%e or ’substituted by 1-5
hal ogen atoEB bhydroxy groups, C 1-C4-al koxy groups,
or C6-Cl12-% F gr oups (which can be substituted by 1-3
hal ogen atons) As aryl radicals Rla, Rib, Ra, R2b,
R3, R4a, RAN RS hydegerRue, preteativerram PGR14b, Rl5a and
R15b, substituted and unsubstituted carbocyclic or

het er belidirgallrsedeaisdnsers 26 well oneixturestbereofiender oat ons,
such as, e.g., phenyl napht hyl , furyl, thienyl,

pyrid V3 il ALy by esterified, free carbonyl
DY | dgljg?l’rll cf?éf{ﬁé Lm éar{ai:lﬂ ()“r%/éh’begfr{]’gﬁt sy eoslte§1| 1’e 2 Jree Cﬁr ony

Sq;acprl].lpge SE%St - ed klegl%? epgrwerte rgcg) anagneo etkl)lgr or re&%eg and free
acid groups in R'?and R" can be converted into their salts with bases.

As alkyl groups Rla’ Rlb, R2a, R2b, R3, R4a, R4b, RS, RS, RlO’ RIL 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 R18, R1b, R22 R2b, R3, R42, R4b RS R8 R10 R11 RI13b R14b

R15a R15b and R23 can be perfluorinated or substituted by 1-5 halogen atoms, hydroxy
groups, C1-C4-alkoxy groups, or Cg-C}2-aryl groups (which can be substituted by 1-3 |
halogen atoms).

As aryl radicals R12, R1b, R2a, R2b, R3, R4a, R4b, RS, RS, R10, R11, R13b,
R14b R152 and R15b, substituted and unsubstituted carbocyclic or heterocyclic radicals
with one or more heteroatoms, such as, €.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, CO2H, CO7-alkyl,




-NH2, -NO2, -N3, -CN, Cl-C20-al kyl, C-C20-acyl,
Cl- C20- acyl oxy groups, are suitable. The aral kyl
groups in Rla, RIb, Ra, R2b, R3, Rd4a, R4b, R5, RS,
R10, R11, R13b, R14b, Rl15a and R15b can contain in
the ring up to 14 C atons, preferably 6 to 10 C
atons, and in the alkyl chain 1 to 8 atons, preferably
| to 4 atons. As aral kyl radicals, for exanple,
benzyl, phenyl ethyl, naphthyldethyl, naphthyl et hyl,
furyl met hyl , thienylethyl, and pyridyl propyl can be
con3|dered The rings can be substi uted [ ne or
Oacdls, bQNhGl arilkybig 1-Eeerryl C1 ﬂcﬂ@%gf&m jare
-hKE -N3, -CN, C1 -C20- al kyl, Cl-C20-acyl, and C I
sUidbreacyl oxy groups. As al kenyl groups R2a and R2b,
strai ght-chain or branched-chain al kyl groups wth

1-10 gar b%ﬂ&pérgﬁgss i§a k}fleﬁ%llﬂlﬁbf gg , R4 YD (€3 8L Rl @8I

one - S rep aced by ’a C=C bond, such as, for

n but enyl , i sobuten ent eny
%p&}?@ﬁ? [ ﬁ%&ﬁ‘éﬁ@@@}a{am et EAg 1P %/qqlé‘p(sa@Wanerably 6to 10

decenyl or decatrienyl. As al kinyl groups R2a and
Rainms tnchinghe alisflzdbaindr totraierah eeeferhbly taHeydmy rdsi galkyl radicals,
with 1-10 carbon atons can be considered, in which at

frasimpischetizyl, fiengethgl, heyhtindmethply napht}@:l:éﬂljdofudylnsﬂwh
as, for exanple, propinyl, butinyl, pentinyl,

tHRGH Ryl Al ,pyh@ﬂ%ﬂoﬁyl' can bB @Ms&(élrddn Whe ri#gs bd’hYHe, sudstfluted in one or
decatrllnyl Preferred are those conmpounds | in which

lﬁ%’ bgéx Ee& I@ﬁ-l @Enﬁyla@@)ﬁp@fa)zglkyl 22?' Ngl -CN)rCl -Coo-

tog C}Q)n1group Wit h

R2a, R2b are dlffe nt and nean h dro en, C |
allssl. i1130- 35 2o £ T agaiRyy groups.

As alkenyl groups R22 and R2b, straight-chain or branched-chain alkyl groups
with 1-10 carbon atoms can be considered, in which at least one C-C bond is replaced by
a C=C bond, such as, for example, propenyl, butenyl, isobutenyl, pentenyl, isopentenyl,
neopentenyl, heptenyl, heptadienyl, decenyl, or decatrienyl.

As alkinyl groups R22 and R2b, straight-chain or branched-chain alky! 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 RIDb are the same and mean C{-Cg-alkyl, or together mean a -(CHp)y, group

withm=2,3 or4,

R2a, R2b are different and mean hydrogen, C{-Cg-alkyl, C3-C1q-alkenyl,

Co-C1¢-alkinyl or C7-Cyq-aralkyl,



C2-C | O-alkinyl or C7-C20-aralkyl, 6 R5 neans

hydrogen or C 1-C6-al kyl, R8 neans hydrogen, hal ogen,
or C 1-C6-al kyl, Rl5a, Rl 5b are the sanme or different
and nean hydrogen, Cl1-C6-alkyl, aryl, C7-C20-aral kyl,
or together a -(CH2)q group, q neans 3 to 6.
Especially preferred are those conpounds | in which
Rla, RIb are the sanme and nean Cl-C3-al kyl, or

. together nean a -(CH2)mgroup6 with m= 2, 3 or 4, R2a
means hydrogen, R2b neans Cl1-C5-al kyl, C2-C6-al kenyl,
or C2-C6-al kinyl, R5 neans hydrogen or Cl-C3-alkyl,
R6, RR3t ogetherhyiegen anCpddidkybnal bond, G neans a
group X=CR8, or a bicyclic aryl radical, R8 neans
hydr o fl uori

Qn, e, chlorine r-C -C3-al kyl, X

meansﬁoxyg@r‘iarbglrhy roéf’%t!i’ﬂ%éﬁi@ﬁfi,cﬁlblﬁeans hydr ogen,

Rl | nmeans aryl, R13 nmeans CH2ORI 3a, or CO2R13b, R14

means ROBL 46 5b are the same or different and mean hydrogen, C1-Cg-alkyl, aryl,
C7-Cpp-aralkyl, or together a -(CHp)q group,

q means 3 to 6.

Especially preferred are those compounds [ in which

R1a R1b are the same and mean C-C3-alkyl, or together mean a -(CHp)y, group
withm=2, 3 or 4,

R22  means hydrogen,

R2b  means C1-Cs-alkyl, C7-Cg-alkenyl, or Co-Cg-alkinyl,

R5  means hydrogen or C{-C3-alkyl,

R6, R7 together mean an additional bond,

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

R8 means hydrogen, fluorine, chlorine, or C{-C3-alkyl,

X means oxXygen or a group CRIORIT

R10  means hydrogen,

R!!  means aryl,

R!3  means CHyOR!32 or COoR13b,

R14  means OR14a,

R13a, R14a together mean a CR 38R 15b group,

R13b  means hydrogen or C 1-Ce-alkyl,



R13a, Rl4a together nean a CRI5aR15b group, R13b
nmeans hydrogen or Cl-C6-al kyl, 7 Rl5a, Rl15b are the
same and mean C 1 -C3-al kyl, or together nean a
-(CH2)g group, or RI 5a, R1I 5b are different and
mean hydrogen or aryl, gq neans 4 or 5, z means oxygen.
8 The production of new epothilone derivatives is
based on the Iinkage of three partial fragnments A B
and C. The interfaces lie as 7ndicated in genera
formulal'. 7R RS RI 1 Aneans a C 1-C6 fragnent
(epot hil one nunbering systen) of general fornmula A-1

i n whRdPe, RIAD areRfidiameRdd' meaRZh-C3-BIkSl, oatugetRerinedrea¢CHy)g
the neanings that are already nentioned for Rla, Rb
R2a, R2b, d R14, including all stereoisoners as
wel | as 5%§qu )

R15a R15b gre different and mean hydrogen or aryl,
q means 4 or 5,

Z means oxygen.



m xtures 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-C 12 fragnent (epothil one nunbering
system) of general forrmula 3a" B win which R3a',
R4a', R4b' and R5' have the n®anings that are already
mentioned for R3a, R4 and R5, and V neans an oxygen
atom two al koxy groups OR17, C2-C 10-a ene-
a, co- Ghoripdegtionsf ngwerathitans dB@"%’t"F%isdﬁ“}?e-d(ﬂﬁ‘atK‘hh&age of three
branched, or H OR16, Wneans an oxygen atom two
abrkielfyagyrentsps, BORAE, The perfaees lig asindipieduingenerpldfioymula I,
group, which can be straight-chain or branched, or
H OR18, R16, R18, phfide dently of one anot her, nmean
hydrogen or a p té:g &e}g;roup PGL, R17, R19,
I ndependently o mean Cl-C20-al kyl. C
stands for a C13- (epoghi | one nunberi ng
R

systen) of ge'@.r‘f‘é

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

R1a' R1b' R2a'

13'/\)SH\ 20’
1R L) 6 R

R
A

in which

rRla’ RIb 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 R!3 and R4 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.



formula G ~~R7'" 20" R21 C 10 in which G has the

nmeani ng al ready nentioned in general formula I 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 NR29PG3, a C 1-C

10- al kyl sul fonyl oxy group, which optionally can be
perfluorinated, a benzoyl oxy group that is optionally
substituted by C 1-C4-al kyl, #®itro, chlorine or

brom ne, an NRZQSOZCI—B group, an NR29C(=0) CH3 group,
or a CH2- 9 R21 nmeans a hydroxy

hal og Brﬁtaﬂés BF@tQ?c@ & rhg‘ﬁ?“é f(%POHF]@D?) n@mbggmgéystem) Of general
phosphoni um hal i de radi cal PPh3+Hal - (Ph = phenyl; Hal
forulaCl , Br, 1), a phosphonate radical P(O(0Q2 (Q =
C 1-C 10-al kyl or phenyl) or a phosphine oxide

radi cal P(O) Ph2 (Ph = PhgfAyl), R29 neans hydrogen or
Cl-C6-al kyl. As al kyl greups R a

in which

R3a', R4a', R4Y' and R3' have the meanings that are already mentioned for R3a,
R4 and R5, and

\% means an oxygen atom, two alkoxy groups OR!7 a Cp-C1p-alkylene-
a,w-dioxy group, which can be straight-chain or branched, or H/OR16,

W means an oxygen atom, two alkoxy groups ORIY, a Cy-Cqp-alkylene-
a,0-dioxy group, which can be straight-chain or branched, or H/OR18,

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

R17 R19, independently of one another, mean C-Cpq-alkyl.

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

Gl 15 13 R7|

R R
Cc



R14b, Rl 5a, R 5b, R17, R19, R23 and R29,

strai ght-chain or branched-chain alkyl groups with
1-20 carbon atoms can be considered, such as, for
exanpl e, nmethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, tert.-butyl, pentyl, isopentyl, neopentyl,
heptyl, hexyl, and decyl. Al kyl groups R a, R b, R2a,
R2b, R3, Rd4a, R4b, R5, R8, R10, R11, R13b, R14b,

Rl5a, R15b, R17, R19, R23 andOR29 can be
perfluorinated or substituted by 1-5 hal ogen I

at ons droxy groups, C 1-C4-al koxy groups, or C6-C
12- aryrwéﬁ@ups (which can be substituted by 1-3

hal ogen atons). As aryl radicals Rla, Rlb, R2a, R2b,
R3, R4, Rdds theRbsanie alRady mRitioneRirsgeneral fiymukilSar Gnend
R15b, substituted and unsubstituted carbocyclic or

heterRGycIhgmgaqbgﬁkgnaMh;h one or nore heteroatons,
such as, e.g., phenyl, naphthyl furyl, thlenyl

pyrld yra 0xazo
Dy | d | ny ea‘ﬁ%!ﬁ)ﬁ?ﬁ;ﬁ%’ H&ﬂ% Ia ydroi%grgyg,l ay;?rotected hydroxy group
benzot hi azol yl , benzoxazol yl, which can be substituted

in one or W@ RIpR&8& cbé/mffih@' INR2%0k6;3, @-GBL & yd-alk @ fdnyloxy
C02- al kyl, - NH2, pﬁ?& : - C 1- czo(§| &4 gm ’

/]6-:3 Cgl();:)a/ g?’: %roﬁ{)],dvttli;;llr é@am?@y %aﬁyﬁé pgg&u Eg?teg réeoe%% I Sé"xbyl %?u that is

and unsubstitut arboc C|IC et erocy
radi cal s V\Pﬁth’“é titgsd yI?elt oy @,ng Eﬁ‘gro §'B|]8H“ea%r brgmipe, an

napht hyl , anthryl,. benzot hi azol yl, benzoxazol yl,

benzi m dazﬂ'R_)szO?@HE‘Q}dﬁ s ad ﬁﬁm@(&@ ¢Hs gP&IﬁZW@HQXJE(v—O) -CHj
benzof uran, indofyl; “indazolyl, quinoxaliny

t et r ahydr oi soqui nol i nyl, tetrahydrqu|noI|nyI

t hi enopyr i &i°HY | pyridopyridinyl, benzopyrazolyl,
benzotri azol yl,
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)(0Q); (Q = C1-Cy-alkyl or phenyl) or a
phosphine oxide radical P(O)Phy (Ph = Phenyl),
R29  means hydrogen or C-Cg-alkyl.
As alkyl groups R12, R1b R2a R2b R3 R4a R4b R5 RS RI0 RII, RI13b,
R14b R15a R15b R17 R19, R23 and R29, straight-chain or branched-chain alkyl
groups with 1-20 carbon atoms can be considered, such as, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl, heptyl, hexyl,
and decyl.
Alkyl groups Rla’ Rlb: R2a’ R2b, R3, R4a’ R4b, RS’ RS’ RIO, R! 1, R13b’ R14b’

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



di hydr oi ndol yl , which can be substituted in one or

nore places by hal ogen, OH, O0-alkyl, CO2H (C02-alkyl,
-NH2, -NO2, -N3, -CN, Cl-C20-alkyl, Ci-C20-acyl, or

Cl- C20 acyl oxy groups, are suitable. The aral kyl

groups in Rla, Rb, Ra, R2 b, R3, Rd4a, R4b, R5, RS,
R10, R11, R13b, Rl14b, R 5a and RI 5b can contain up

to 14 C atons, preferably 6 to 10 C atons, in the
ring, and 1 to 8 atons, prefdidably | to 4 atons, in

the al kyl chain. As aral kyl radicals, for exanple,
benzyl, phenyl et hyl, napht hyl net hyl , napht hyl et hyl ,
ptomg] Isirony| grouns; € mipuealknyly ereups, %ﬁe—@yz-ﬁ% BiPupgvatich can be
consi dered. The rings can be substituted in one or 12
Qwsﬁmwdﬁﬁéem BMogal wgeg). OH O al kyl, CO2H, CO2-al kyl ,
-N®2, -N3, -CN, C-C20- alkyl, C1 -C20-acyl, or C1

- C20- acyl oxv.. S e 3k iyvesn8fp Pprotoest i U 3b
or oupas bl RIS R R R SR ROy R RESTRY L 8k,
Cl1- C20-al kyl , . C4-C7-cycl oal kyl, which in addition can
BIAL. R 172 and By snbstituied and unpbstifufedcparbgeyqlic or heterocyclic radicals
C7-C20-aral kyl, C-C20-acyl as well as aroyl can be
neithtcne e choreAstaxbdiyrhs, sush dsyé.g., pinay hopphthyd dfued) thiehpl pyridyl,
protective groups PG the radicals that are known to
onRz8lk, bl edidinyltdxazayl paridaziagh pydeingll quiAblyl ithiazol ) | yI
radicals that can easily be cleaved fromthe

GORZoRIRBNRAI HaEzXakoly1, MRRhThh bé sudbi@ied.in SRS Msre pladts by halogen,
exanpl e, * net hoxynet hyl , net hoxyet hyl, ethoxyethyl,

7 L ERAE Ltk A RO AU, 1 LM

tri’et )
tert.-butyldiphenyIsng , tribenzylsilyl,
GG 2opRyiyI185PuRy1 are BiR2  par a- ni t robenzyl, and
par a- met hoxybenzyl radicals as well as al kyl sul fonyl '
and anylbsaykfiomd tricydic aaytl sadivats @y substituted andignsabspituted carbocyclic
radicals, e.g., fornyl,
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,
COsH, COy-alkyl, -NHp, -NOp, -N3, -CN, C1-Cyp-alkyl, C1-Cpp-acyl, or C1-Coq-
acyloxy groups, are suitable.

The aralkyl groups in R18, R1b, R2a, R2b, R3, R4, R4b, RS, R8, R10, R11,
R13b R14b R15a and R15DP can contain up to 14 C atoms, preferably 6 to 10 C atoms, in
the ring, and 1 to 8 atoms, preferably 1 to 4 atoms, in the alkyl chain. As aralkyl radicals,

for example, benzyl, phenylethyl, naphthylmethyl, naphthylethyl, furylmethyl,

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



acetyl, propionyl, isopropionyl, pivalyl, butyryl or
benzoyl, which can be substituted with am no groups
and/ or hydroxy groups, are suitable. As am no
protective groups, the radicals that are known to one
skilled in the art are suitable. For exanple, the
all oc, boc, Z, benzyl, f-noc, troc, stabase or
benzost abase group can be nentioned. Acyl groups PG
can contain 1 to 20 carbon atl@ns, whereby fornyl,
acetyl, propionyl, isopropionyl and pivalyl groups
are preferred Index min the al kyl ene grou
forerplacdsibarhaReen. ORyfrakeyl, GO &Qa-alkyly -NO2 (?N)rcllczo-
2, 3 or 4. The C2-C 10-al kyl ene-a, co-di oxy group that

'aﬁ(yPQﬁsC%ﬂ -goyfl @r O-CHN-803tbxX drsupsr ef er abl y an
et hyl eneket al or neopentylketal group. 13 Production

?;y:?? rﬁtélggéresgé ger??gotgl?asc%%‘ectrlye 5ro%§£ f’ a#lkilr m -subgltuted silyl,

roduc f d 99/ 07692 o
B, Lo SRl T RS o Fork s ARG B o e
The partial fragments (synthesis conponents) of

gingedargl, ChaCypudralkidl, CarCfpeacy pasosel basdiroyfl oan bxammpticned.as
described in WD 99/07692. Production of Partia

Frag r@@ta?kv@ srT CardAlchi r@#hcélg ﬁgqﬁéﬁéteewrb@pﬁ'w the radrcals that
a fo

component s) genera or mul can be roduced,

%)é(egk%l’wer\}b%ﬁe gﬁﬁ&f 1'nQﬁeda& f}e %S}d%?eds J\llgﬁgr g’rlyl PRikRInd can easrly

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

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

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

Index m in the alkylene group that is formed from R12 and R1b preferably stands
for1,2,3 or 4.

The C5-C¢-alkylene-o,0-dioxy group that is possible for V, W and X is

preferably an ethyleneketal or neopentylketal group.



99/ 07692 and WD 00/01333. Partial Fragnents of Ceneral
Formul a AB V R4RA4D, ia R. R13' R2b Rl14 Z Rea AB
inwhich Ra", Rb', Ra, R2b', R3, R4a', R4b', R5,
R13', R14', V and Z have the already nentioned

nmeani ngs, and PG 14 represents a hydrogen atomor a
protective group PG are obtained fromthe previously
nmenti oned fragnents A and B according to the process
that is shown in Diagram 1. 1B4 A Diagram 1l WB as

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

AB

in which R12, R1b', R22' R2V' R3' R4a’ R4D' RS, R13', R14', V and Z have the already

mentioned meanings, and PG4 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.



- AB Step as (A + B = AB): Conpound B, in which Whas
t he nmeani ng 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 enol ate
of a carbonyl conpound of general fornula A,
optionally in the presence of netal halides. The
enolate is produced by the ddtion of strong bases,
such as, e.g., lithiumdiisopropyl amde, or [lithium
hexamet hyl di si | azane, at |ow tenmperatures. Parti al
Fragnents of General FormiagmECl(AB + C) R5' 4a' R3'
G R4b' OPGl4 R20Rla’ 1 b' R13 R2b' R14' Z R2a ABC 15
inwhich Ra, Rb, Ra', Rb, R, Ria', RabY
R6, R7, R13, Rl4, G a Z have the already i
nmeanigigs g1eing?PG 14 r ¢ esents a hydrogen aRom Rt
protectiwe group PG~ arg ohtained frd¥nthe previghis]
d%scriR% I ragient's AB Anth acegrding to R
R

R'

Step aa (A + B = AB):

Compound B, in which W has the meaning of an oxygen atom, and an optionally
present additional carbonyl group in V and/or an optionally present additional hydroxy
group in V (H/OR16) are protected, is alkylated with the enolate of a carbonyl compound
of general formula A, optionally in the presence of metal halides. The enolate is
produced by the action of strong bases, such as, e.g., lithium diisopropyl amide, or

lithium hexamethyldisilazane, at low temperatures.

Partial Fragments of General Formula ABC (AB + C)




the process that is shown in Diagram 2. D agram 2 V AB
G R +ac R21 Y20 C ABC 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 - radi cal or a phosphonate radical or a
phosphi ne oxide radical, and optionally present
addi ti onal carbonyl groups are optionally protected,

is deprotonated by a suitabllé base, such as, e.g.,
n-butyl lithium Iithiun1diisopropy|an1de
potassiumtert. butanol ate, sodi

i tvhickiR |BE RANERAR], RiZ5i, IR3Z RA8, RYG, REARSQRT, BIBHR M, G and Z have
conpound AB, in which V has the neaning of an oxygen

%eomea%a_yh@eﬁttblﬁ\%d 9@5@1&‘3 tnd ﬁ?%?fes&ﬁ&g hidtb&dh #RRLRL Botective

on atons [atef 16-nenbered

trég(?urg G, aEe ablﬂe di%Jmn qhe Rr% 181?5219/ (?Jshrg%td: %k&gﬁ?%@ ElZd {,‘)%gcor%mg to

Aﬁ plications same ane for 16
¢ process that 1S s own m lagram

Diagram 2

21

Stepac (AB+C = ABC):
Compound C, in which R2! has the meaning of a phosphonium halide radical
PPh3Hal-, preferably a PPh3*T- radicél 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



exanpl e according to the processes that are described
in WD 99/07692, WD 99/049154 or WO 00/01333. The
invention therefore also relates to a process for the
production of the epothilone derivatives of genera
formula. 1l 11 1 14 in which A-K neans a group

-0 C(=0), -OCH2-, -CHIC(=0 -, -NR29-C(=0 -, -NR29-
S2-, and substituents Rla, Rl b, Rea, R2b, R3, R4a,
Rob, R5, R6, R7, G OP& and 1B have the neanings that
are indicated in general formula I, in which conpounds
of general fornula |, obtained agcqrdj e

BrTRa Seca R A BB sSE FIRAESTESA, SaSMPads ap pyoas1ss
cogﬁgunds of general formula Il. By the process that
peWdeeQP13PEd here (A+B = AB + C ABC), it has recently
becone possible to introduce fragnent C that is nore

synt h&he matitionaghgrefoss ale tebtgstoa prsess fasthe prodyetion oftilive
amounts of required fragnment C are reduced in
eputhituneslenivdtives bitganemakfgaulagbequence C+B = BC + A ABC,

whi ch i s advant ageous both econom cally and

ecologically for t production of fragment ABC. 17
Exanple | (3 S,8R , 127,15 S)-4, 4,

8, 12- Tet r anet hyl™ lyl-3,7,15-tris-(tert. -

butyl di met hyl si |yl
pentadec-lz-eefic

14

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

in which compounds of general formula 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.



Example 1 a

(4S,4' R 5'S,6'S,10'RS)-4-(2, 6-Di net hyl - 3-oxo-4-all yl -
-hydroxy- 10-(tert. -

but yl di phenyl si | yl oxy) - undecan- 2-yl) -2, 2-di net hyl - 1, 3-
di oxane (A) and (4S,4'R5'S,6'S,

10' RS) - 4- (2, 6- Di net hyl - 3- oxo-4-al | yl - 5- hydr oxy- |
0-(tert. -

but yl di phenyl si | yl oxy) - undeca- 2-yl ) -2, 2-di net hyl - 1, 3-
di oxane (B) The solution of 13.8 m of

di i sopropylamne in 350 ml of anhydrous
taampl§yldr of uran i s nmi xed at -30C under an atnosphere
of dry argon with 39.5 m of a 2.5 nolar solution of
163336R,ﬁﬁl8r5;1t2mh5ﬁ? -4, 8al M Estramethyd S raxoeialiyds3, B -irisritares
and cooled to -70C. Wthin 20 m nutes, the solution
@ﬁtyﬂﬂm@thglsﬂﬂéxﬁnﬁl—&-méthyméﬁzﬂtﬁtﬁe(zﬁl—ﬁﬂyﬂ)mplntaﬂe@i(b-enoic acid
hept - 6-en-2-yl ) -2, 2-di et hyl - 1, 3-di oxane, whi ch was
produced anal ogously to the process described in VWO
99/ 07692, WD 99049154, and WO 00/01333, in 350 m of
tE(;(taﬁgm/lQrofuran, is added in drops, and it is allowed
to at wthin 2 hours to -30C. Then, it is cooled

Z@%k'&r%ﬁgsz@hﬁg )'11 forl dﬁtt l%{ltSh% rﬁ%los?&{dgatleyl ﬁ) gr%f 8]; an,
ndlléi pt egllsljtaoxy)-untdeecsah Zt-{/]l?-2329clh {hyp-l %tdl(})?ang (.fg) z(néhs °
2S, 6RS -b -
s Sk R P bRt St BRUEny s LheB st ess
described in WO 99/07692, WD 99049154, and WO
dopidipsRylsiiHoypgndecanr2-y 2 2adinetyt-lSxdioxage é%hed in

drops. It is stirred for another 2.5 hours at -70C,
pour ed’hi selotien ofal3f mt eftliisapropyleminein 390 aéokanhydiosh and
extracted several tinmes with ethyl acetate. The
aarahy heturan Ganiked ax30°aoirdecareatmasgthert ofidrhargen eith3Ad it a 2.5
saturated sodium chloride solution, dried on sodium
ShblhoRitioadd nthighyledhivehie okdxahd)8trred 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-yl)-2,2-dimethyl-1,3-dioxane, which was produced analogously to the
process described in WO 99/07692, WO 99049154, and WO 00/01333, in 350 ml of
tetrahydrofuran, is added in drops, and it is allowed to heat within 2 hours to -30°C.
Then, it is cooled again to -70°C, mixed with the solution of 12.8 g of anhydrous zinc
chloride in 130 ml of tetrahydrofuran, and after 15 minutes, the solution of 16.8 g (43.9
mmol) of m(2S,6RS)-2-methyl-6-(tert.-butyl-diphenylsilyloxy)-heptanal, which was
produced analogously to the process described in WO 99/07692, WO 99049154, and WO
00/01333, in 400 ml of tetrahydrofuran is added in drops. It is stirred for another 2.5

hours at -70°C, poured into a saturated ammonium chloride solution and extracted several

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



after filtration and renoval of the solvent is

purified by chromat ography on fine silica gel wth a

nobi |l e sol vent m xture that consists of n-hexane and

ethyl acetate. 19.8 g (31.8 nmol, 72% of title

compound A, 2.28 g (3.7 mmol, 8% of title conpound B

as well as 12.5 g of

(4S) - 4- (2- met hyl - 3- oxo- hept - 6-en-2-yl ) -2, 2-di met hyl -1,

3-dioxane are isolated in ed8h case as a colorless

(()i1|6H) 1H NWVR (CDClS) of A S =10.80 (3H), 0.96-1.06
1.10-1.74 (4 1.23 3 1..30 , 1.37 . .

§egp.;)ated §o@um(c;§1i,q)rlde (gol;%ox( 11H)3d 0B gqgggr{l iﬂ)’fate,;aglg gxe(riq]iﬁiue obtajned

(1H), 3.44 (1 H), 3.86 (2H), 3.97 (1. H, 4.12 ( I—fb

4ft@7ﬁ1’(rathﬂ) a,ndEselceva(l of tH ; solsenx@s gurifieyl by hymapgraphy em)fine silica gel

7.64-7.70 (4H) ppm 1H NWR (CDC13) of B: 8 = 0.89-1.55

(#3hH) mokileGolveithixtite 8At ¢dhisists o nd@xqrietdngd ethy] &Btatel H)9.8 g (31.8

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

B, 7866 tiukkdbmpdulA, 72848 (1. B Mimol /8% Yofitlé kofmpbiindoP as well as

Exanple 1b (4S,4" R 5'S 6

! i r
‘C{’% %%_ (?3%&?)2% g%?%g{% gﬁ)&géhk;-?teﬁ @%—Q -y Bbldithethyl-1,3-dioxane are isolated

11%)F]4c?q%§ste£sg%%lrlgésp&$nyl Si | yI _oxy) undecan-2-yl)-2,2-dim

f i oxane he solution of 19.7 g (31.7 nnDI)

of conpound A, produced according to |l e [

500° nEONME R Eate! G SR 3D Skt el DS Reti df 74 g 1.2
m of 3,4- dihydro-(2H)-pyran and 1.6 g of

re31tipllta@r@ﬁw1fmsﬁ) aci T3Py, 2.2 (1HY/0.43d 1), 2881(1iH), .82 (1H), 3.44
stirred days at 23C. It is poured into a

?ﬁﬁ {3or g'(geﬂf %OBMWHS?'&?Z (EP{'W &7 @PHUW.OPOH)ER YO aigt)ed.3 1 widah6H),

’hane, and the combi néd organi c extracts are

um sul fate. After filtration and renpval
glgéd'tﬂ’lé)g }?)\Pg) , the residue is purified by

h t
enromg OI%MI{)(a/DCh) 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
(45,4'R,5'S,6'S,1 0'RS)-4-(2,6-Dimethyl-3-0x0-4-allyl-5-(2H-tetrahydropyran-2-yloxy)-
10-(tert.-butyldiphenylsilyloxy)-undecan-2-yl)-2,2-dimethyl-1,3-dioxane

The solution of 19.7 g (31.7 mmol) of compound A, produced according to
Example 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 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



19 fine silica gel with a nobile solvent m xture that
consi sts of n-hexane and ethyl acetate. 22.0 g (31.1
nmol , 98% of the title conpound is isolated as a
colorless oil. 1H NWR (CDC13): 8 = 0.87-1.91 (42H
2.14-2.41 (1H), 2.57 (1H), 3.14-4.28 (8H), 4.40-4.53
(1 H, 4.90-5.05 (2H), 5.58-5.89 (1 H), 7.31-7.45
(6H), 7.64-7.70 (4H) ppm Exanple 1 c

(4S,4' R 5'S,6'S,1 19

O RS)-4-(2,6-D et hyl -3-oxo0-4-allyl-5-(2Htetrahydropy
ran-2-yl oxy) -

fide kijida gedwlthmjmeme— splyent mixture dhareensists of sheyprpandethyt peetate.
solution of 22.0 g (31.1 nmol) of the conpound,
ReOGUGEd Mok pfiongf the tifkx esmppaind ibisolated 49@ catbriess oil.

) tetrahydrofuran is mxed with 62.3 m of a 1 nolar
solutu ut .
ot ahay SR (ARG S ABRTIRRAND, B DT (11D, 314428

80C. It |s oured into a saturated sodium

O 14008 ST IF D 0-500 KOS S-Sl e T Skt 49 (bl 70 (4
times with ethyl acetate. The conbi ned organi c phases
apm. dried on sodium sulfate, and the residue that is
obtained after filtration and renoval of the sol vent

is purified by chromatography on fine silica gel with

a nmobile solvent mxture that consists of n-hexane
Fdmplehe! acetate. 13.6 g (29.0 mml, 93% of the

title conpound is isolated as a colorless oil. 1H NWR

3?%11133 S, ?_ g_lﬁ l@&ggll(iljé ﬁ?rne%@}é?—@x%—lﬂygﬁ) ~(OH- feléxjgl}nydrgﬁ/ﬁﬁlQ yloxy)-

A1Ogrl%'d?oxggmﬁgﬁqﬂ-ﬁ)-%,-é-(ﬁmgﬁlyf-%,'SDdl&&m: 20
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 ethy!l acetaté. 13.6 g (29.0 mmol, 93%) of the title compound is isolated

as a colorless oil.

IH-NMR (CDCl3): §=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.



Exanple 1 d

(4S,4' R 5'S,6'S)-4-(2,6-D net hyl -3, 10-di oxo-4-allyl -
(2Ht et rahydr opyr an- 2-yl oxy) -

undecan- 2-yl ) -2, 2-di net hyl - 1, 3- di oxane The sol uti on of
13.6 g (29.0 mmol ) of the conmpound, produced according
to Exanple lc, in 480 m of anhydrous dichl oronet hane
is mxed with about 1 g of nolecular sieve (4A), 6.06
g of N-methyl norphol i ne-N-oxi2de, and 400 ng of

t et rapr opyl ammoni um perrut henate, and it is stirred
for 18 hours at 23C. It is concentrated by

éxappledtdi on, and the residue is purified by
chromatography on fine silica gel with a nobile

$48 VBIR'S, 68 )t (2,6-Dinathyt-31 Sidiv®-ballyl-S@khistrakyddoprany2-yloxy)-
acetate. 11.6g (24.9 mol, 86% of the title conpound
iuﬁdéo‘éﬁiiz@tl)ewl,zaﬁmahylel,Bvrdlicﬁ:aﬁe oil. 1HNWR (CDCl3): 6 =
0.91-1.83 (29H), 2.13 (3H), 2.05-2.63 (4H), 3.15-4.02

(5H), Tﬂe g@u&@n chf)13 &g @@Wmﬁ'ﬂ)l)(o? tﬂd)o»on{boﬁ&i prddfacddddrerding to
5. 57- pm Exanp

(E}%'nﬁea’c_ g%(ﬂg }@toétgxrﬂ?h dﬁ%lcﬁlorﬂmé@a& id Qrided WK D86t Bp@¥o

ropyran- 2-

[ d
.yrwg?% gievéﬁlAjeé by gggggﬁgtgy%qgho%nw e, h bo WY
A s A eals oo

hyl

Roeazeghy EYapaEdo &%@a@&%ﬁﬁ%ﬁ%ﬁw&% PO ERE I G silica
described in WD 99/ 07692, WD 99049154, and WO
@8 Wit 3 obilp saBenimixirethitycaness of hexang aﬁfb$tbylé\%etﬁ@ l1.6g
mxed at OCwith 9.5 mM of a 1 nolar solution of

q241b mmdiedaapetie tilescdnappand isiisplated asthgaderddseipdn and
then with the sol ution of

IH-NMR (CDCl3): & = 0.91-1.83 (29H), 2.13 (3H), 2.05-2.63 (4H), 3.15-4.02

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

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

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

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




3.0 g (6.43 mmol) of the conpound, produced according
to Exanple Id, in 45 m of 21 tetrahydrofuran. It is
allowed to react for 5 hours at 23C, poured into a
saturated anmonium chloride solution and extracted
several tines with ethyl acetate. The conbined
organic extracts are washed with water and saturated
ammoni um chl oride solution, dried on sodium sulfate,
and the residue that is obtai2ied after filtration and
renoval of the solvent is purified by chromatography
on fine silica gel with a nobile solvent mxture that
taraby drofirat. Thisrllrwad toagert deryhouzscas 23t e, poyredgntg agsstuszed
nmmol , 86% of the title conpound is isolated as a
@oinomiws shloride soliioNMRd €BDCIE)seveBal-time3, with ¢tBacetate 0 Fhe
(3H), 0.88 (9H), 0.82-2.65 (37H), 2.83 (3H)
IothBindd fbahiéldkiracts £40-whsted with Whter ahd &3tugdteddmmdni8h-chlDidle
(2H), 5.15 (1 H), 5.58-5.89 (1 H), 7.32 (1 H, 7.72
(sblutibn, dfie@Bn 6dditth sRIFARE, Jad AL Adue that is obtained after filtration and
(38,6?,78,88,12E/Z,158)-4,4,8,12-Tetranethy|-5-oxo-6-a
| - o, . . o . .
oo it s purifed by chropatography on fie ilica g vith  robil
pentadec: |..2-ene- Lot L ut4 0
BOESA TRy 8 R b RS By el 4 B B it B6%) of
anple le, in.270 of ethanol is mxed with 5.33 g
EF" ﬁ%‘t g lfl"f%‘ﬁ? asaac‘f"é‘!r}eﬁ%?fghydr ate, and it is
stirred for 5 hours at 23C. It is concentrated Ey
evapor Bt NMR (GP@E!3):rdes ikiite(3HS, @0k St up8S (PH), 0.82-2.65 (37H), 2.83
di chl oronet hane, washed w th saturated sodi um

S(glgi%bﬂ-”@ﬁ@ 7}@9&.%-&%(1195‘,‘3.7@&&&5! 493-S 08 [ 141 54k {ALLs.58-5.89

crude product that IS obtained after filtration

06, ERAP, 252 GBS, P88 URhphe Turther reacted wi thou

Example 1f
(3S,6R,7S,8S,12E/Z,15S)-4,4,8,12-Tetramethyl-5-oxo0-6-allyl-135-(tert.-
butyldimethylsilyloxy)-1 5-(2-methylbenzothiazol-5-yl)-pentadec- 12-ene-1,3,7-triol

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

and removal of the solvent is further reacted without purification.



22 Exanmple 1 g (3 S,6R 7S, 85,12E/ Z, 15S)-4 , 4,
8,12-Tetranethyl -6-allyl-1,3,7,15-tetrakis-(tert. -
but yl di net hyl si | yl oxy) - 15- ( 2- met hyl benzot hi azol - 5-yl ) -
pent adec- | 2-en-5-one The solution of the crude
product, produced according to Exanple If (maximm
13.4 mol ), in 340 mM of anhydrous dichl oronethane is
mxed at OCwith 20.8 m of 2,6-lutidine, 20.2 m of
trifluoronmethanesul fonic 22
acid-(tert.-butyldinethylsilylester), and it is
stirred for 4 hours at 0OCto 23C. It is washed with a
IEXﬁﬁ‘Pkﬁrlghydr ochloric acid, then with saturated sodi um
bi carbonate solution, and it is dried on sodium

£38,6B178,8SARESE. 159)4.4.8 A 21 Tstrampdiy -&abylal . 3,311 Sttefeakisolterent |
the residue is purified by chromatography on fine
dutyildimethlsilpioky)- B -(ainithglbsxmdovtearo]-fi i panéadetrd 2 -codraniest s
of n-hexane and ethyl acetate. 12.0 g (12.1 mol,

919 qhe khiatién dfithe mﬂ@gmﬂdct,i prodwwed atceeding teebxaalply | fR&Rximum
oil. 1H-NVR (CDC13): S = -0.13-0.08 (24H), 0.88 (36H),

q 3819m1;l=1067m(3118 'FBI of lnl%flirc(ug @mlor&nétﬁar?e 15? 2:11)(41"& 0°@ w%% 20 8 ml of

5 (1 H), 5 (1
?)67&1%8%%)_%012 l;h gglrl?lilgébn(elh/a'ﬁ%séﬂf?rf%éb ﬁi]ﬂ]e'f'p -bu id]r et(hglslr'[r?/lester) and
E;IS gpriedstloig h%lér @% li%)%IG (g %&Fg}%fl Wth a 1 molar hydrochloric acid,
Sy e §$¢%&i@a§b°fste s9utiepapd ﬁém%%%wnsw{a & After

pent adec- | 2-en-5-one The solution of 12.

ritfstgongnd tr%m@bﬁﬁba Bl venby theitrsidye Saneifigd Ry Cbramamé?r?ﬁy gn fine

1 g, ina mxture that consists of 205 m of .

dilichigol wities nehide saivent Odxtpte that copssthefohexage padthylgeetale 12.0
with 2.68 g of rac.-canphor-10-sulfonic acid, and it
igs(181limmeld 91%) 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 (2H),

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

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

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

The solution of 12.0 g (12.1 mmol) of the compound, produced according to
Example g, in a mixture that consists of 205 ml of dichloromethane and 100 mi 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.



for 3 hours at 0C. It is poured into a saturated

sodi um bi carbonate solution, extracted wth

di chl oronmet hane, and the conbi ned organic extracts are
dried on sodiumsulfate. 23 After filtration and

renmoval of the solvent, the residue is purified by
chromat ography on fine silica gel with a nobile

solvent m xture that consists of n-hexane and et hyl
acetate. 9.07 g (10.4 mmol, 286% of the title

conmpound is isolated as a colorless oil. 1H NWR

(CDC13): b = -0.13 (3H), 0.01-0.11 (15H), 0.80-0.95
(AF@Hi|trag o endireg®@val(of Bi4) sol\@nw,gmgres@@e(ls pgmﬁe_};i lygchpompgography on
(3H), 2.20-2.52 (4H), 2.83 (3H), 3.12 (1H), 3.65 (2H),

Find filicd gdtlwithda @Bbilelsokent dixfute ¢hht bhnsists. Fhlexas gndidjhy! acetate.
5.16 (1 H, 575 (1 H, 7.32 (1 H, 7.73 (1 H, 7.86
(91)7@(19Wﬁhm&x 86%) 6f the titl€ ContpdalRd TsSs@fed A2ELddorlésS oil.

S) 4,8,12- Tetranet hyl - 5-oxo-6-al lyl-3,7,15-tris-(ter

L ik o e
Chiky 461 65hnd 8%&9&%%?@@%5@#)#% Efﬁ%}'m aH)

m xed at -70C with the solution of
B3 (L. T4 50, 5B 8D w8 4HD: 873 (Bt dr3ZqotD, 773
mnutes with the solution of 9.07 g (10.4 nmmol) of the

¢ tip dwod | Hppmuluced according to Exanple 1 h, in 95 n

of dichloronmethane. It is stirred for 30 mnutes at
-70C, mxed with 9.2 m of triethylamne and stirred

for another 30 mnutes at -20C. It is poured into a
&ﬁhﬂ?@ﬂ@d sodi um bi carbonate solution, extracted wth
dich oronet hane, and the conbi ned organic extracts are

Gﬁ 78 VBSSIQQ!’ZJEBSS)M 4 gl 8-Tetrhthb@Y1-3-bkd- 6%l1ypz17aedr1§-ae@v al
[ vent, residue is purified

%n{y?m%%gfsﬁﬁ%Xy)gfs -(2-methylbenzoth1azol-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 ml of triethylamine and stirred for another 30
minutes at -20°C. It is poured into a saturated sodium bicarbonate solution, extracted
with dichloromethane, and the combined organic extracts are dried on sodium sulfate.
After filtration and removal of the solvent, the residue is purified by chromatography on

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

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



fine silica gel wth a nobile solvent m xture that
consists of n -hexane and ethyl acetate. 8.83 g (10.1
nmol , 97% of the title conpound is isolated as a pale
yellow oil. 24 Exanple 1 k (3 S,6R 7S, 8S,12Z, 15
S)-4,4,8,12-Tetranet hyl - 5-oxo-6-allyl -3,7, 15-tris-(ter
t.- butyldi nmethylsilyl oxy)-

15- (2- met hyl benzot hi azol - 5-yl ) - pent adec- 12-enoi ¢ aci d
(A) and 24

(3S, 6R 7S, 8S, 12E, 15S5) -4, 4, 8, 12- Tet r anet hyl - 5- oxo- 6- al |
yl-3,7,15-tris-(tert. -

Exampldiliet hyl si | yl oxy) - 15- ( 2- net hyl benzot hi azol - 5-yl ) -
pent adec- 12-enoic acid (B) The solution of 8.83 ¢
(306K, 78788 12215 Sy-Ad & IR PerancthypS eckoeeal d Scht Birise(tero-
Exanple li, in a mxture that consists of 310 m of
%@fyﬂ&ﬁ@%@ﬂﬂ&bxﬁﬁﬁ Qﬂ-m@tﬁylbé&bﬂﬁdmﬁﬁ-@'ﬂ)kﬁeafhdéd’lm-z&lﬂhmd)(A) and
water is mxed at OCwith 4.41 of sodi um di hydr ogen

gf@@@b@tss mﬁ%ydm@é 8- TetthntEth Xm‘s ogmfﬁihl'l'sM13'72131tﬂse(&Qt and

50|umch orite, is stirred for

e Q8 HIL acid (B

%%ﬁ%?&?éy'so & @"“Etﬁg‘b%‘?%@}‘%ﬁ h*%n TrRelG e ®)

and t Cc I ne [ ConEX S ar

sul f attfg %Fn{f t?% ﬁ?gt i o‘ﬂmghd)?&erﬁg\rng p?(hlelgersao g%ﬁtﬁg]to

the residue is purified by..chr to

drpmple lidn agpixirethatoppists 967 U)erﬁf 0 ntF'ih% gggﬁg{m&ﬁﬂsi sts

of n-hexane and ethyl acetate. % (4.34 nnol |,

Agoghydyofuran and onhefuirieras mixegst P° Caswtb o gripadige dihydrogen

nol , 449% of title conpound B are isolated in each

phesphas-rorpbl dratee 33 mbpf 2-methyNUruteanend)7. g ofisodgmchlorite, and it

-0.12 (3H), -0.03 (3H), 0.00 (3H), 0.07 (6H), 0.15

(iS$)rredFoBEhGura00Q2 7liths, poQred Gntpd E@mrﬁemdm&iqsu}ﬁgtg sdlu@n,

(3H), 1.18 (3H), 1.73 (3H), 1.74- 1.95 (3H), 2.22-2.60

(e?ﬁ'ﬁotedzwﬁls ethgHicetat, 281 thd cohbindd &@arid ekfyactstard Bri¢dldmgodium
4.79 (1 H), 4.93

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

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

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

mmol, 44%) of title compound B are isolated in each case as a colorless oil.
IH-NMR (CDCl3) of A: § = -0.12 (3H), -0.03 (3H), 0.00 (3H), 0.07 (6H), 0.15
(3H), 0.85-0.90 (27H), 0.96 (3H), 1.03-1.95 (4H), 1.06 (3H), 1.18 (3H), 1.73 (3H), 1.74-

1.95 (3H), 2.22-2.60 (7H), 2.83 (3H), 3.20 (1H), 3.66 (1H), 4.46 (1H), 4.79 (1H), 4.93

(1H), 4.99 (1H), 5.29 (1H), 5.71 (1H), 7.47 (1H), 7.75 (1H), 8.28 (1H) ppm.
IH-NMR (CDCl3) of B: § = -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.



1H), 4.99 (1H), 5.29 (1H), 5.71 (1H), 7.47 (1H), 7.75
1H), 8.28 (1H) ppm IH NWR (CDC13) of B: 8 = -0.10
3H), 0.01 (6H), 0.06 (3H), 0.12 (3H), 0.16 (3H),

.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, 3280 (1 H, 435 (1 H, 4.67 (1 H, 4.93-5.04
2H), 5.12 (I H, 5.76 (1 H), 7.46 (1 H, 7.75 (1 H),
.82 (1 H ppm 25 Exanple 225

(3S,6R 7S, 8S, 127, 15S5) - 4, 4, 8, 12- Tet r anet hyl - 5- oxo- 6- al |
yl-3,7,15-tris-(tert. -

xampldi2net hyl si | yl oxy) - 15- ( 2- net hyl benzot hi azol - 5-yl ) -
pent adec-| 2-enoic acid Exanple 2a (2 S)-2-Methy
I(356RAB;886A7.A136)-4. 8ol 5 Btramethyl-Gfoxe6-glly1877, B3-trise(tert. of
(2S) - 2- net hyl - 6- oxo- hept ane-| -
bustdiABIEISDPBKANF22ythexkylbenzothicd-9as)-Ehadue ¢2henoic acid
anal ogously to the process described in DE 197 51
200.3, in 400 mM of anhydrous ethanol is m xed wth
8.33 g of p- toluenesul fonic acid-nonohydrate, and it
|E§(a§lbier2raed for 2.5 hours at 23C. It is concentrated
by evaporation, the residue is taken up in

I hane, washed with saturated sodium
8#@24%%3}? '05(8%?5218511 and dried on sodium sul fate. The
residue that is. obtained af filtratjon and renoval
of t habg 6‘9%?& of;20 %3@?16f'1“88§8§8cﬁ%'r%fﬁﬁ‘[‘g‘g 8% 'sep i ne
silica gel with a mxture that consists of n-hexane . .
Aistraldngnyranc ey o), Whishevag prodyiced HRzousty Gegpragessidggribed in
title conmpound is isolated as a colorless oil. |H NV
DB | 2.3 ip4@Bm{ gfnhydrousethang) is mixad with 833 g of p-
1.48-1.76 (4H), 2.14
toluenesulfonic acid-monohydrate, and it is stirred for 2.5 hours at 23°C. It is
concentrated by evaporation, the residue is taken up in dichloromethane, washed with
saturated sodium bicarbonate solution and dried on sodium sulfate. The residue that is
obtained after filtration and removal of the solvent is purified by chromatography on fine

silica gel with a mixture that consists of n-hexane and ethyl acetate. 10.6 g (73.5 mmol,

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

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

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

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

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



, 2.45 (2H), 3.48 (2H) ppm Exanple 2b 2- Methy
((2S)-2-nethyl - |

roxy-pent-5-yl)-1, 3-di oxol ane The sol ution of 10.6
3.5 muvol ) of the conpound, produced according to
Exanpl e 2a, in 550 ml of anhydrous toluene is m xed
with 50 m of ethylene glycol and catalytic anmounts

- of p-toluenesul fonic acid-nonohydrate, and it is
refluxed for 3 hours in 26 a2gater separator. After
cooling, it is diluted with ethyl acetate, washed wth
saturated sodium bi carbonate solution and water and
dviatet separatord iAdtar snolibgtitis dithied mathicthyd acetate, Washedowitlasatergted
after filtration and renoval of the solvent is

Bodiiirh ibadriaviate Bolatod aghapbyandrried o sodithisadatge Thentesiduathat is
m xture that consists of n-hexane and ethyl acetate.

%tﬁﬁle@ aft&fi1RatiBdnd rerﬁ&a@%th@fsowaﬂ NRﬂ)drifEdQ)gl%”BﬁM[Hf’ogr@hy on fine

isolated as a colorless oil. b =0.9

% {g geljvwé'%a @ﬂ%m ttat géns (R f’nb}%efrxngl?e allg%%mﬁ Q&El)tate 3147 (61.6 mmol,

h
%8>|¥E/ )%l}e%g{e(cﬁai@igﬁ%% daa!rsié : Oélesssolutl on of 3.63 m
of ole yl chloride in 200 m of dichloronethane is
cool edH-NMEICRLH 3k OS Phedd, bii2 . b%é}ﬁ}éﬂ?‘d@ (SH) 3.42
m xed with the sol utlon of 5.92 m of dinethyl
sy, g)gongLB 93Q4A) pgh. di chl oronet hane, and after 10
m nut es esolutlon of 5.0 g (26.6 nmmol) of the
conpound, produced according to Exanple 2b, in 200 m
of dichloronethane, is added in drops. After 45

rgxgr%leeszc it is mxed with 18.3 nl of

3H)
h

(
1-2-
_yd
g (7

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

title compound is isolated as a pale yellow oil that is further reacted without purification.
IH-NMR (CDCl3) of a purified analytical sample: 6 = 1.09 (3H), 1.30 (3H), 1.32-

1,77 (6H), 2.34 (1H), 3.92 (4H), 9.61 (1H) ppm.



triethylamne and allowed to heat within one hour to
OC. It is washed with water and saturated sodi um
chloride solution and dried on sodium sul fate. The
residue that is obtained after filtration and renoval
of the solvent is taken up in a little diethyl ether,
filtered on Celite and concentrated by evaporation.
5.1 g (maximum 26.2 mmol ) of the title conmpound is
isolated as a pale yellow oil27that is further reacted
W t hout purification. 1H NWR (CDC13) of a purified
anal ytical sanple: 6 = 1.09 (3H), 1.30 (3H), 1.32-
Exdmpleed), 2.34 (1 H), 3.92 (4H), 9.61 (11-1) ppm 27
Exanpl e 2d
(4348, 5%,6'S VR S$410, R)methyl B-GcobA-akyl Fiyhydseox@-( 2HnmtHylHl ;35
- hydr oxy-9- ( 2- net hyl - 1, 3-
‘(E'l%?@é&hgﬂy@n}dﬁ&nﬂl?l]@rﬂz-@imdtﬂy‘lz,ﬂdidkefﬁ@t(hyhnd'l, 3- di oxane
an

f(ﬁs% rég%/g S (og(_sﬁétt [%’6;@{‘,“%1?’[1% Scdh- AR hy 308X O AndtHyyh ;35

y
K | an-R- - -~ 223:di [ -1, 3-di
?ﬁ@%ﬁ?ﬁ%ﬁéﬁﬂa%Fﬁﬂ%&%ﬂi@f#ﬂ%ﬁ%&%ﬁfopi}| aine o200
o] n . t [ . ' -
under Tlﬁﬁ s%lpﬁfaé‘%fﬁe% ISmE)SP%ﬁér‘?rgb‘%%‘rﬁlr\%@%a@é&%’f Ryt
. ti - hyl 1ithi [ -
Tt g e S BUmeH 3t 307G AR H PP e OB ar e ol of 2

m nutes, the solution of 15.96 g (66.4 mmol) of
(45polgr galutigsy ¢fyr-bughyllithium in n-hexane, stirred for 30 minutes and cooled to

0xo0- hept - 6-en-2-yl)-2, 2-di met hyl - 1, 3- di oxane, whi ch

w2 (o r Witbio@d rainates dousllytioneftl fE6 gp@ ¢ ausollieSd@h)-hdermathyl-3-
WD 99/ 07692, WD 99049154, and WD 00/0 1333, in 200 mi
@fixo-hept-6-ahp dip? Ordimethgl- Bald@dkand) whidhpsasgmaduabd anabaiotgy to the
heat within 2 hours to -30C. Then, it is cooled again
tRoced I fescrified &6l W bh/ovéDe, b 99049 5Hfand WA 00/00833, in 200 ml of

anhydrous zinc chloride in 92

tetrahydrofuran is added in drops and allowed to heat within 2 hours to -30°C. Then, it is
cooled again to -70°C, mixed with the solution of 9.04 g of anhydrous zinc chloride in 92
ml of tetrahydrofuran, and after 15 minutes, the solution of 5.1 g (maximum 26.2 mmol)
of the compound, produced according to Example 2¢c, 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 ﬁltrétion 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-y1)-2,2-dimethyl-1,3-dioxane are isolated in each case as a colorless oil.



m of tetrahydrofuran, and after 15 mnutes, the
solution of 5.1 g (maxi num 26.2 mmol ) of the
compound, produced according to Exanple 2c, in 240 n
of tetrahydrofuran is added in drops. It is stirred
for 2 nore hours at -70C, poured into a saturated
anmoni um chl oride solution and extracted severa
times with ethyl acetate. The conbi ned organic
extracts are washed with wat eyg and sat urated sodi um
chl oride solution, dried on sodium sulfate, and the
residue that is obtained after filtration and renoval
of t hépsOMREMEDAEIS) oPAIr 3 £i08T (BM), .éqm;,qgrcﬁﬁhu, s {3H)e1.31

silica gel wth a nobile solvent m xture that consists

of. n- e d te, 8. 9 3

TotE o TR e B D FETAMGonba D T S i L onctamy 334
of title conmpound B as well as 10.2 g of

(i), 3448 (O Hyydt yt-0 B(@Ret hd piH), 4.97 (1H), 5.03 (1H), 5.71 (1H) ppm.
6-en-2-yl)-2,2-di met hyl -1, 3-di oxane are isolated in

each JasSKMERS(GDCE) of Bekss 088I(1HL Y. ITHENNR.A7GBE1.3). 160 HAy 1.31
8 = 0.87 (3H), 0.96 (3H), 1.10 (1H), 1.23 (3H), 1.31

(314 G158 31 is2hg i 2 . s e e,
38170 (el BB 1B faicbes e g (i o g (119

0.97 (3H), 1.07 (3H), 1.16 (3H), 1.31 (6H), 1.40

(3H), 1.08-1.75 (8H), 2.32 (IH, 2.42 (1H), 2.69 (1H

3.31 (1H), 3.56 (1H), 3.81-4.00 (6H), 4.08 (1 H,
AxgdpleleH), 5.04 (1 H), 5.72 (11-1) ppm Exanple 2e
(3S,6R, 7S,8S)-4,4,8-Trinethyl -5-oxo-tridecane-1,3,7-tr
i(®%,6R178,8804 14t 8-OrimethyB 5-6R0-gridelmned] ,A)Tattipl of conpound A,
produced according to Exanple 2d, in a m xture that
c_onsijsnhs s6lhti@O6¥ 6178 91581 MaROlof 2Bsip&thd, pbdused &dcotding to

m xe

Example 2d, in a mixture that consists of 200 ml of ethanol and 50 ml of water is mixed

with 6.7 g of p-toluenesulfonic acid-monohydrate, and it is stirred for 4 hours at 23°C. It
is mixed with saturated sodium bicarbonate solution, extracted with dichloromethane, and
the combined organic extracts are dried on sodium sulfate. The residue that is obtained
aftekr filtration and removal of the solvent is further reacted without purification. 5.8 g

(maximum 15.9 mmol) of the title compound is isolated as a colorless oil.
IH-NMR (CDCl3): § = 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.



with 6.7 g of p-toluenesul fonic acid-nonohydrate, and
it is stirred for 4 hours at 23C. It is mxed with
sat urat ed sodi um bi carbonate sol ution, extracted wth
di chl oronet hane, and the conbined organic extracts
are dried on sodiumsulfate. The residue that is
obtained after filtration and renoval of the sol vent
is further reacted without purification. 5.8 g
(maxi mum 15.9 mmol ) of the tiyggl e conpound is isolated
as a colorless oil. 1HNW (CDC13): 8 = 0.91 (3H),
1.06 (3H), 1.14 (1H), 1.21 (3H), 1.48 (1H), 1.57-1.74
EAkmpMZfls (3H), 2.26 (11-1), 2.39-2.56 (4H), 2.92 (1
, 3.28 (111), 3.32 (114), 3.41 (M, 3.72 (1 H),
g3§6R 35.89)-4 318 Tridhe®1- (3, 7Hpis-(tdrt Q&tjlﬂlikdéthylﬁl}ﬂ)&(v(} -triddcan-5-one
70 (11-1) ppm 29 Exanple 2f (3 S, 6R, 7S,

S) - 4, $n8soltii VY % (axiBurh- 1519 Iﬁm()ngfthe com ound produced
-but yl di met hyl si | ylT oxy)-tri decan one he sol uti on

ey T Sy kgt ing NP, e
\ﬂnecﬁpéez H‘F ctirgfargé)néwﬂhdﬁ 1813 i e2 8 %’E{%pr h? {9 frrﬁfof grrquo%rgé%Hane sulfonic

trlflu u f oni o
aeert By RGP SRR A 1 hindsgprs. i inplgviephepgto 23°C. s
hours, it is allowed to heat to 23C. It is

ipRwrsd §10 saturpied segum bisashangiesehtipe exbrgied wih d@ﬁﬁf%ﬂeﬁm the
w th di chl oronet hane, the conbined organic extracts
aombined heganiniextradtarh yashsd witly I ¥ hydrpehlerracidand satusated sodium
sodi um bi carbonate solution and dried on sodium -
didaftanate sdlogon asi diied ohlsadiuinsufie aThe cesalue that is obtained after
filtration and renoval of the solvent is purified by

G QTR0 kbl Othé boleens sl pueifie@ by ciwbinatogeaphp bh lfige silica gel with
solvent m xture that consists of n-hexane and et hyl

%qgcgtﬁ'lte%olvéntﬁlxgjré ﬁha%n@fgf@ lof n-hé:2an8 ¥d eyt 4tetatd. 1.7 g (6.96 mmol,
compound as wel .37 g of an isoner mxture o
§l'3!83"/!>) S tltl%t&ﬁ{po&gd 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.
IH-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), 3.55

(1H), 3.65 (1H), 3.76 (1H), 3.86 (1H), 4.94 (1H), 4.99 (1H), 5:%5.(1H) ppm.

Example 2g

(3S,6R,7S,8S,12E/Z,155)-4,4,8,12-Tetramethyl-6-allyl-1,3,7,1 5-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-y1)-3-(tert.-

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




the title compound, which can be converted into the
title conpound by treatnent with tetrabutyl anmoni um
fluoride in tetrahydrofuran, are isolated. |H NWVR
(CDC13): 6 = 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), 3.55 (I
H, 3.65 (1 H, 3.76 (1 H, 3.8 (1 H, 4.94 (1 H,
4.99 (1 H), 575 (1 H ppm Fxanple 29 (3 S,6R 7S, 8
S, 12E/ Z,15 S) -4, 4,
8,12-Tetranethyl -6-allyl-1,3,7,15-tetrakis-(tert. -
tdlygodisiyad thel godeyd desyrjbed5a O ARORGIZ) Y12 900494 24 an8-WO) -
pent adec- 12-en-5-one The solution of 7.2 g of
LO6B$I3B 1 20 ﬂiEbﬁMth@rﬁﬁ@tehhl@Zi@dfuﬁn}ié hix@d(at 61Q with 10.2 mlofa 1
but yl di met hyl si | yl oxy) - propyl]-tri phenyl phosphoni um
QA A8 WA bEEHINRS hPhLRRUSREsiRPardNA ted@RYEb MirdrOant ifen with the
rocess described in WO'99/ 07692, WD 99049154, and WD

p
99&9&%%4.&& wétg?]%%ow%ﬁ?ﬂﬁaﬁﬂgd,tpﬁ%c{u@m%cgﬁ [AB E'xf§mp1e 2f, in

m xed a ar solution o
SR SR PRBG, BRGNS b g S NG 2 oyl o

conpound, pr.oduced according to Ex le 2f i 0 n
SRR BRI B SRIGRIE Faluian aid esitased Preines wib sBr .
at 23C, poured into a saturated anmmoni um ch| orj de i
Ik gpmbined Apapix exERtEAe dothed avith Wagsandisalragd spdium chloride
acetate. The conbi ned organic extracts are washed,
whluomalried onseflismsukzie.cad Shedesiduecthatds pefained aftarttilsation and
dried on sodiumsulfate, and the residue that is
alrhavahefithakoleentfis purifet iby chenthtograpiny \oal finefsilich gelswiltlvamiobile
is purified by chromatography on fine silica gel with
aoRBR thituré Blhv&mbisi¥iof hihearkhall eh9hsiettes 608 ncdE @B, 90.6%)
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 (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.



of the title conmpound is isolated as a colorless oil.
1H- NVR (CDC13): S = -0.13-0.08 (24H), 0.88 (36H),
0.89-1.67 (19H), 1.91 (2H), 2.19-2.52 (4H), 2.83 (3
H, 3.13 (1 H), 3.49-3.71 (2H), 3.75 (1 H), 3.85 (1
H, 4.74 (1 H, 4.92 (1H), 4.98 (1H), 5.15 (1H), 5.75
(1H), 7.32 (1H), 7.73 (IH),7.86 (1H ppm 31

Anal ogously to Exanple 1, the followi ng AB fragments
were produced: Exanple 3: + HDPSO Sum C 13H2403
C24H322Si Mol : 228.32 380.62 TBDPSO 1 Sum Mol : Sum
OH C 18H3405 TBDPSO' v 1 TBDPSO ,OH OH C37H5806Si
610. 94nalogously to Example 1, the following AB fragments were produced:

Example 3:

V/%(\/+ TBDPSO

0_0 O

X

Sum:  Cjy3Hp403 CoqH3205Si C37H5805Si
Mol:  228.32 380.62 610.94

LOTHP

Sum: CazHeg06Si C26H4806 C26H4606
Mol: 695.06 456.65 454.64
0
LOTHP 0
-OH
oxo ° OH OH O
Sum C18H340s5



C42H6606SI C26H4806 C26H4A606 695. 06 456. 65 454. 64 Mol :
330.46 32 Exanple 4: TBDPSO v 1 TBDPSO- v 1 TBDPSO
Sum Ml: nHJ. nH1 nTHP + oi 11 + TBDPSO C24H3402S
C36H5606SI 382. 62 596.92 Sum C25H4606 C25H4406 Mol :

442. 64 440.62 Exanple 5: Sum C24H3402Si C 18H2603
C40H6206 S

32

Example 4:
Sum: Co4H34058 C36H5605Si C40Hg206S1
Mol: 382.62 596.92 667.02
- OTHP LOTHP
———— )
Oxo 0 oxo 0
Sum: C25H4606 C25H4406
Mol: 442.64 440.62
Example 5:
TBDPSOJ\/jVo + 050 0
Sum: CoqH3407Si  CygHp603 C4pHgO5Si

Mol: 382.62 290.42 659.00



667.02 C42H600BSI Mol : 382.62 290.42 659.00 33 Sum
C4A7HE6806SI C31H5006 C31H4806 Mbl: 757.14 518.74 516.72
Exanpl e 6: +TBDPSO TMS Sum C 18H32Q3Si C24H34Q2Si
Mol : 324.53 382.62 Sum CA47H7406Si 2 C28H4806
C42H6605Si 2 707. 15 C28H4606 478.66 Mbdl: 791.26 489. 68
34

33

Sum: C47Hg806Si C31H5006 C31H4806
Mol: 757.14 518.74 516.72
Example 6: -

TBDPSO TBOPSO

WOH OH
mm; TBDPSOJ\/)\/ —_— + ’
e ‘., .
x OXO o] % T™S oxo o} /\TMS

Sum: C18H3203Si CoqH34072Si C42Hg605Sin
Mol: 324.53 382.62 707.15

OTHP OTHP
X .

X >
><0 Q oxo (o]
Sum: C47H74068512 C28H4806 C28H4606

Mol: 791.26 489.68 478.66



Exanple 7: 0 Sum C 12H2203 C24H322Si Mot: 214. 30
380. 60 TBDPSO v 1 TBDPSO , OH OTHP Sum C36H5406Si C41
H6206Si C251- 14406 C25114206 + TBDPSO Mdt: 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 wide variety of C conponents and
converted into the especially preferred active
i ngredi ents:
(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- D hydr oxy-5,5, 7, 9, 13- pent
anethyl 16-[ 1-nethyl -

gnﬁxhyl-thlazol 4-yl)-vinyl]-oxacycl ohexadec- 1 3-en

di one

(4S,7R,8 S, 137, 168(E)) 4, 8- D hydr oxy-16-[ 2-(2-hydr ox
ynethwk>?%ﬁ620 y
1- net OV|0nyl] §D§°7 9, Sxpentanethyl-oxacyclohexadec
- 13- , 6-di one
(4S, 7R, 88 98 137, 165( h% 16-[ 2- (2- Am nonet hyl -t hi azol -
Bugl:) - 1-GraFppPavi Fphlia207Si
4, 8- di hydroxy-5,5, 7,9, 13- pent anet hyl - oxacycl ohexadec-
IM&- ene-RA460di onesgde®, 3S(E), 7S, | OR 11
S, 12S,16R) - 7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 3- [
1-
nmet hyl - 2- (2- et hyl -t hi azol -4-yl)-vinyl]-4, 17-di oxa-bi c
ycl o[ 14.1.0] hept adecane- 5, 9-

TBDPSO l

o0 0

et

Sum: C36Hs540551  C41Hg206Si C25H4406 C25H4206

Mol: 594.91 679.03 440.62 438.61



dione (1 S,3S(E),7S, | OR | |

S, 12S, 16R) -7, 11- D hydr oxy- 3-[ 2- ( 2- hydr oxynet hy! -t hi azo

l- 4.-yl)-1 -nmethyl-vinyl]-8,

8, 10, 12, 16- pent anet hyl -4, 17-di oxa- bi cyclo [ 14.1.0]

hept adecane- 5,9-dione (1 S,3 S(E),7S, | OR 11

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

vinyl]-7,11

- di hydroxy-8, 8, 10, 12, 16- pent ayxet hyl - 4, 17- di oxa- bi cycl o
14. 1.  hept adecane- 5, 9-di one

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

3-t et TAERIchY! ketdis[of fre thiRtgayduced ARB-dbRipdyibnts BdnaBed bedcombined

1) -vinyl ] - oxacycl ohexadec- | 3-ene-2, 6-di one
GAS, tﬁmﬁ%@&% Sy Eidty 8 B-cBhip¥akineand bBntettel 2nth W Sfecially
ymet hyl -t hi azol - 4-yi)

< VARERYS - f=ethyl-55 9, 13-tetranet hyl - oxacycl oh
é&égﬁé@&fﬁ%{ﬁéﬁgf‘aﬁse- di one 36 (4S, 7R 8S, 9S, 137,

16S(E) )+ .

o 2SR ASHRE AP R AR YoY S TS R Ry |6 gmethyt-
8- di hydr oxy- 7- et hy| - 5, .

3.6 mabyiahbartek Ve liegerciteriedone3.6-Uhe 2, 6. d

Tone gl S, 3 S(E),7S, 1 OR 11

S, 125! 4@@,8&9%,}13@ 1ﬁ§@)b%§:Dihy@og-ﬂ]§d[2-@-hydroxymethyl-thiazol-4-y1)-
8,12, 16-tetramethyl - 3-]

1-meshplytind}-6 3, hdi hpéntarhéthyledxadycjdhpxadepyl Biena-267didheox a- b
icyclo[ 14.1.0] heptadecane-5,9- dione (1 S,3 S(E),7S,1

OR, 1W4SS7R.28S,9S,13Z,16S(E))-16-[2-(2-Aminomethyl-thiazol-4-yl)-I-methyl-vinyl]-
S, 16R) - 7, 11- Di hydr oxy- 3-[ 2- ( 2- hydr oxynet hyl -t hi azol -

4 dihydrog®s 3y1,9, v3-Barltdmdiky 1edxaycidheRadke- 1 3&nt 2i6-dioRrd hyl - 4
,17-d|oxa-b|cycIoF 14.1.0] - heptadecane-5,9-dione (1

S T2 R LA R o Ty R A ey >
methyl-2-(2-methyl-thiazol-4-yl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione

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

(1S,3S(E),7S,10R,118S,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,8S,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-y1)-

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



vinyl]-7,11-di hydroxy-10-ethyl -8, 8, 12, 16-tetranet hyl -4

, 17-di oxa- bi cycl o[ 14.1.0]- heptadecane-5, 9-di one
(4S, 7R, 8S,9S, 137,

16S(2)) - 4, 8-Di hydroxy-5,5,7,9, 13- pent anet hyl - 16-]
1-fluoro-2-

(2-met hyl -t hi azol -4-yl)-vinyl]-oxacycl ohexadec-1 3- ene-

2, 6-di one
(4S,7R,88,98,132,16S(Z))-4,8-g%hydroxy-16-[2-(2-hydrox
ynmet hyl -t hi azol - 4-yl)
1-fluoro-vinyl]-5,5,7,9, 13- pent anet hyl - oxacycl ohexadec

- | 3- ,QR&S@I 16D . hi AuDot. i .
(45, 7R 99785 1%2@&}6?658((%))1-61%-([2.7163%1? R oy Y Dpk sty -vinyl]

P R R A U P s G R ol
S i2l‘é,‘éaﬁ'fF@?”%%.OB%@F@&%&?@-:7§?&%€*1§é‘r?-*ﬁs-ﬁ B%mygﬁéf Ryl e-gispmethy-
e el 1 0y nt e i el 6. dPispiadecane.9-

(1S35S2,7S | OR 11 S,12

SH9®R) - 7, 11- Di hydr oxy- 3- [ 2- ( 2- hydr oxynet hyl - t hi azo
4-yl)-1-fluoro-vinyl]-8,8, 10,12, 16- pent anet hyl -4, 17-d

oxa- bi@§3881),754L0R, OShE St 168e-dad ePihgdox w3 A« 2 By dioxyBetByl-thiazol-
S(2),7S, | OR 11 S, 12

S}-yHR) mathy Rviq2l]-Abdethytr8 8hi2, Lot thirarmethy 144, T-Hlioka-bicyolopl4.1.0]-
vinyl]-7,11-di hydroxy-8, 8, 10, 12, 16- pent anet hyl -4, 17-di
Obteptadeeamels@-didde 1. O] hept adecane- 5, 9-di one

(4S, 7R, 8S, 9S, 137, 16S( 2) ) - 4, 8- Di hydr oxy-5, 5, 7, 9, 13- pent

amet hyl s 38¢d)sooRorS; 123: 168y 380 1Y) srh b A€ hy1-thiazol-4-yl)-1-methyl-
I-4-yIS-V|nyf] -oxac’ ycl ohexadec- 13 -ene-2, 6- di one

)(/@liﬁ’ﬁ%%l r&@lho}gﬁ%@,é,liq Bt ey PAY 7 Mo sib i1 1Y AT B%

yl - azol - _
%¥%Eh&5%%¥gﬂéhl65,5,7,9,13-pentanethy|-oxacyclohexadec
-13-"enée-2,6-

I one
(45,7R,88,9S,137,168(Z))-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-[ I -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-y1)-
1-fluoro-vinyl}-5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,137,168(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
(18,38(2),7S,10R,118§,128,16R)-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]heptadecane-5,9-dione
(18,3 S(Z),7S; 10R,118,128,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
4-yl)-1-fluoro-vinyl]-8,8,10,12,16-pentamethyl-4, 17-dioxa-bicyclo[ 14.1.0]heptadecane-

5,9-dione



(4S, 7R, 8S, 9S, 137, 16S(Z) ) - 16- [ 2- ( 2- Am nonet hyl -t hi azol -
4-yl)-1-chloro-vinyl]- 4,8-di hydroxy-5,

5, 7, 9, 13- pent anet hyl - oxacycl ohexadec- |
3-ene-2,6-dione (1 S,3 S(2),7 S, | OR | IS

12S, 16R) - 7, 11- Di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 3- [
1-

chl oro-2- (2-net hyl -t hi azol -4-yl)-vinyl]-4,17-di oxa-bic
ycl of 14.1.0]heptadecane-S,g-g}one (1S3 S(2),7S,

OR 11

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

oro IS8 B4 P8 R G S i
vinyzh-;‘ 1%%%%&99& ?rﬂ& 12 ?(’5-per‘1%ame§1cﬁyl(4iL l’édxoxﬁ’c'-qazc)yblotgm 1 O]%tadecane-

%és 16R) - 3-[ 2- (2- Ami nonet hyl -t hi azol - 4-yl ) - 1-chl or o-
Vhgiope 7. 11- dlhydroxy 8, 8, 10, 12, 16- pentanethyl 4, 17- di

oxa-bi c clog %% gtadecane- 5, 9-di
(4S, 714 9S,137,16S(Z))-4,8-Dihydroxy-5,5,7,9, 13 pentamethyl 16-[1-chloro-

| 32, 168(Z)) 4, 8- Di hydroxy-7-ethyl -5,5,9, 13-tetranet hyl
-2- @.x[net;hyl-thlazol -4-yl)-vinyl]-oxacyclohexadec- 13-ene-2 6-dione :

fluoro-2-(2-methyl-thiazol -4-yl)-vinyl]-oxacycl ohexade

c- | 348AR;33,%; BiZoreS(Z))-4,8-Dihydroxy-16-[2-(2-hydroxymethyl-thiazol-4-yl)-
(4S, 7R, 8S, 9S, 137, 16S(2)) - 4, 8- D hydroxy-16-[ 2- (2- hydr ox
YINERInlvii]-8 30,9, #3-géntamethyl-oxacyclohexadec-13-ene-2,6-dione
1-fluoro-vinyl]-7-ethyl-5,5,9,13-tetranet hyl - oxacycl oh

exadega$ Ir 885237 &S 16-[2-(2- Ammometh 1-thiazol-4-yI)-1-chloro-vinyl
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4,8-dihydroxy-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
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4, 8-di hydroxv-7-ethyl-5,5,9, 13-tetranet hyl - oxacycl ohex
@d[ar:ﬂdbso gqgni’eu@rld)k@zwﬂﬁ) (ihylP43 7ida-HiSycld[ 140R 0]Hebtadecane-5,9-
S, 12S, 16R) -7, 11- D hydr oxy- 10 et hyl - 8, §§2 16- tg%%aneth

Micne3- [ . : :
1-fluoro-2-(2-nethyl -oxazol -4-yl)-vinyl]-4,17-dioxa-b

cyclo %g?&é‘@]}_ OR § R§ qg§‘f@f’@)§7 ?1-?)1h}q;rc9)®g3 -{21-(2$h)3droxymethyl-oxazo1-

S(2),

_%’-}if— ’fél T? ¥1|nttjli]18 e\nyxg oﬁ?]étg{rw tﬁélhly 9’; 8’8&”%ey¥fo[14’<1a@°'

, 12, 16-tetramet hyl -4, 17-di oxa- bi cycl o[ 14.1.0]-
ﬁ‘@ %@%ﬁé‘%’@ dione (1 S,3 S(2),7S, | OR 1 1S,

128 16R) - g 2- Am nonet hyl - oxazol - 4-yl)-1-fl uor o-
vi nyl [183%(Z),7S, 0R,llS,12S,16R -3-[2-(2-Aminomethyl-oxazol-4-yl)-1-fluoro-

1-di hydroxy-10-et hyl - 8, 8,12, 16-t et ranet hyl -4, 17- di oxa-
byingyleT, o] -dihydrody -1 Okt -BcbeCalfeteBagettly lod &7-(hRa-PRy8lo[ 14.1.0]-
S, 9S, 13Z,16S(2)) - 4, 8-Di hydroxy-7-ethyl-5,5,9, 13-tetram
dieprpdecafie-§,9dione

chl or o- 2- ( 2- net hyl - oxazol -4-yl ) -vi nyl ] - oxacycl ohexadec

- 13- e4%;7R,8698 10A8 6S(Z 54, BBy - 7%dB/l-5,5,9,13-tetramethyl-16-[1-
16S(2)) - 4, 8-Di hydroxy- 1

@hlofo-0 42 MYy 26X 8RN AW - ms?%‘aka cibhexallec-13-ene-2,6-dione
-chl oro-vinyl]-7-ethy 3-tetranet hyl - oxacycl ohe
xadec (481,$R,%§9S,21'3§, 1%5@?—4,8-D1hydroxy- 16-[2-(2-hydroxymethyl-oxazol-4-yl)-
1-chloro-vinyl]-7-ethyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,98,13Z,16S(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(2),7S,10R,118,128,16R)-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]Theptadecane-5,9-
dione
(18,38(2),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-oxazol-
4-y1)-1-chloro-vinyl]-10-ethyl-8,8,12,16-tetramethyl-4, 1 7—dio*a—bicyclot 14.1.0]-

heptadecane-5,9-dione



(4S, 7R, 8S, 9S, 137, 16S(Z) ) - 16- [ 2- ( 2- Ami nonet hyl - oxazol -
-yl)-1-chloro-vinyl]-

4, 8-di hydroxy-7-ethyl -5,5,9, 13-tetranet hyl - oxacycl ohex
adec-1| 3-ene-2,6-dione (1 S,3 S(2),7S,1 OR 11

S, 12S,16R) -7, 11- D hydroxy- | O-ethyl -8,
8,12,16-tetranet hyl - 3-]

1-chl or o- 2- (2- net hyl - oxazol -4-yl)-vinyl]-4,17-di oxa- bi
cyclo[ 14.1.0] hept adecane-5, 3z dione (1 S,35(2),7S,1
OR | IS, 12S,16R)-7,1 |

- D hydr oxy- 3-[ 2- ( 2- hydroxynethyl-oxazol-

4-y1 ) €11S;3807 9T HOR, nyd, 1 281 REt AP 28A minomethyl-oxazol-4-y1)-1-chloro-
8,12, 16-tetranet hyl -4, 17-di oxa-bicyclo [ 14.1.0]-

C 8 - .1.0]-
AN B LR 2 ey il BB

}Séﬁé%e]:zfn% ﬁd@'n@ydr oxy- |

8,8, 12, 16-t et ranet hyl -4, 17-di oxa- bi cycl of
(13:817%158731 &5@2??@%&2 %?Sij @y%%o’ﬂ'ydr 03<y135p %lta?leéhyfsl 6p[%|4%
et thtzrrfé%r\‘laz@P}a%‘ﬂmad?fxycwr%ﬁéi@aec- !

3-ene-2, 6-d
(4S, 7{458@ @%933%2 i@%@@ﬁ 8-Dibydepng Hi- b (A-hwlrpometiiyhiazok-4-yD-
ymet hyl -t hi azol - 4-yl)
vingl}+3}5, 5,98 3 pegtamgthybpxashel phsxadesx Begnet bordicadec- |
3- ene-2, 6-di one
S, 4S|, )7&58&,?1]59%3?,1&@93}y&ﬂzeezfam(rﬁ)nmﬂimdﬁelle)}ﬁhaBéL&
-yl )-vinyl]-4, 8-
dinpdxe-5)5, B9,5 3-peRarhSthplesnaaysb iexhdeaxidesnet 20hdivaclec- |
3-ene-2,6-dione (1 S, 3S(E),7S, | OR 11

S, 12S(1B5R(EY7S. 10101 18, dZDX6R )87, B1-Dihylrox} 8, peni 2 hmeth{/1-3-[2-
2- (g(ﬁgfﬁyi t'hi azol - 4- ylf V|nylf'4 %7 dloxam%?gyéFo[& [

?ﬁg‘ﬂgﬁ@»ﬁ@? PR ARG oD 21 BiEbadSand 5 Ridek

dr oxy- 3- hydr oxynet hyl -t hi azo
(1S,3S(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-

4-yl)-vinyl]-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(1S,3S(E),7S,10R,118S,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- 1 3-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-y1)-vinyl]-4,8-
dihydroxy-7-ethyl-5,5,9, 13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S(E),7S,10R,118S,12S,16R)-7,1 1-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-

3-[2-(2-methyl-thiazol-4-yl)-vinyl]-4, [ 7-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione



4-yl)-vinyl]-8, 8,10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cyc
lo [ 14.1.0] hept adecane-5,9-dione (1 S, 3 S(E), 7S, |
OR 11
S, 12S, 16R) - 3-[ 2- (2- Ami nonet hyl -t hi azol -4-yl)-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(E)) - 4, 8- Di hydr oxy-7- gghyl -5, 5, 9, 13-t et r anmet hyl
-16-[ 2-( 2-
nmet hyl -t hi azol - 4-yl)-vinyl ] - oxacycl ohexadec-1 3-ene-2, 6
- di on@ S(38TENTS, BIR, 958, IBY16R)-7,1 1-Dihydroxy-3-[2-(2-hydroxymethyl-thiazol-
| 6S(E)) -4, 8-D hydroxy-16-[2-(2-hydroxynet hyl -thi azol -
449'1))-\71@"1 '10‘-)émy1 :3eiM6-tdtrdm&th P -41 B7-Hiok4-BIERE1By1 4. 1. O]heptadecane -5,9-
-oxacyclohexadec- | 3-ene-2, 6- di one
e 7R, 8S, 95, 132 16S(E))-16-[ 2- (2- Am nonet hyl -t hi azol -
4- yf) vinyl]-4,

AR AL ORER oﬁgﬁg D 8 P AR R SR SRS 7 1
%@%’%}%‘q@e@ﬂ%]ﬂl@ {y\‘tefrgrﬁ%tp}]ﬁ'lﬁ 17-dioxa-bicyclo[14.1.0]heptadecane-35,9-

3-[2-(2-nethyl -thiazol -4-yl)-vinyl]-4,17-di oxa-bicyclo
Flollﬂ 1. 0] hept adecane-5, 9-di one 45 (1 S 3 S(B),7S, |

R 1

S, 125(4&@ 88,9913 5l 6§ ok §-Bhydroxy 5 Ay/eft: b%cp‘?fé%@ﬁhylthérﬂaz@
[ - 4-yl)-vinyl

@yled}hghzngl,]&xaczf]cbﬁexadtcr-ahﬁndﬁgl6-d¢iqn_bi7 di oxa- bi cycl of

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

S, 12S(ISFYER7$, 20K, 21 S\ $) o6/t hY1-Dithidezyt 8,81 9,111 4 64panythinethyl-3-[2-
11- di hydroxy- | O-ethyl-8 ,

%3 B hﬁqumatdiwka-mcﬂao[qm 0 Xfeptadyahe-5[9-didnel . O]
hept a ecane 5,9- dio

(4S, 761587% 8508347 1@5@4 84)1§yd?bk%é¢femyysfs@1 A te%aﬂa%thpﬁm 2-(2-

amet hyl 216-[2-1( 2- ) -Vvi nyl’] - oxacycl ohexadec-
éyﬁﬁ) i%l%] %%9%103%58730%96833@1 ?; i(li pent anet hyl - 3-[
) (18,38(E),7S,10R,118,12S,16R)-7,11-Dihydroxy-10-ethyl-8,8,12,16-tetramethyl-

3-[2-(2-pyridyl)-vinyl]-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-5,5,7,9,13-pentamethyl-16-(2-methy!-

benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S5)-4,8-Dihydroxy-1 6-(2-hydroXymethyl-benzothiazol-5-yl)—

5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,9S,13Z,168)-16-(2-Aminomethyl-benzothiazol-5-y1)-4,8-dihydroxy-

5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S,7S,10R,11S,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



(2-pyridyl)-vinyl]-4,17-d ioxa-bicyclo |

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

(4S, 7R, 8S, 9S, 137, 16S(E) ) - 4, 8- D hydroxy-7-ethyl-5,5,9,1
3-tetramet hyl -16-[2-(2

pyridyl)-vinyl]-oxacycl ohexadec- | 3-ene-2,6-dione (1
S,3 S(E),7S, | OR 11 S,12S,16R)-7,11-Di hydroxy- |

O ethyl-8,8,12,16-tetranet hyl - 3
-[2-(2-pyridyl)-vinyl]-4,17-dgoxa-bicyclo [ 14.1.0]
hept adecane- 5, 9- di one

(4S, 7R, 8S, 95, 137, 16S) - 4, 8- Di hydroxy-5, 5,7, 9, 13- pent ane
t hyl - 18;3627SBR)YIS, 12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
benzot hi azol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6- di one
5-4;7@.87,84@&,9§ape&§%eth%ﬁz§l7-ﬂio§a@ldw16[WMO]hbptadecane-s,9-dione
6- ('2- hydr oxynet hyl - benzot hi azol - 5-yI ) -

g ' 2 : g( 13,3@?‘7&?@{%’% PIE1 IRy 1 6R9%2GY LM RIOERAH R Bendothiazol-5-y1)-7,11-
él @%@gy’-g ,_%ali%ﬁ&géfﬁgg(eé?a%eﬂ}ﬁ-hg 1%&%%9&‘1&‘[%.‘1 Qﬁﬁ]e%)?atdlé]é a?lé-%l,g-élone
g ! 2 ’n 2(4%%8%#? gﬂi?%‘i&g%é-gfﬁ%%iy?ﬁ%@ﬂﬁg 1_9, l|3 -tetramet_hyl- 16-(2-

S, 125, 16R) -7, 11- Di hydr oxy- 8, )
gl,em!-&g}zgggqughﬁ-aﬁgxnwclojc{aggc-13-ene-2,6-d10ne

nmet hyl - benzot hi azol - 5-yl ) -4, 17-di oxa- bi cycl o 14.1.01
hept ad8RaES,53,93 41 6het, &Bilydrexysl 6527ty droxgRiethyl-benzothiazol-5-y1)-
S, 125, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxymnet hyl - benzot hi a
Z2@thyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

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

14. 1. QisiTRQ8$198,¢ 30869 - AfthofmktHy|-B&nz0thidZ0R5 Y1)-4,8-dihydroxy-7-
S, 12S, 16R) - 3- ( 2- Am nonet hyl - benzot hi azol -5-yl ) -7, 11-

Bini 515 998-tBtrdethyl-oxacyclohexadec-13-ene-2,6-dione
10; 12,16- pent anet hyl -4, 17- di oxa- bi cycl of

14. 1. ' ;
(4S, 7 ]S?%%Z%?% %% @%ﬁf&eﬁ&hg droxy-19-ethyl &8, 12, [6-fetramethyl-3-
RrRIV b D -6 i sisusieliaf Qliepsdeqpessdigng g
n . .
(a5, THSHS TSI R b S 1S 1R, b RYMFIy- By e et ieot

| -benzot hi azol -5-yl) - ) ) .
5-yl)-10-ethyl-8,8,12,16-tétramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione

(18,3S,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-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)-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,9S,13Z,16S)-4,8-Dihydroxy- 1 6-(2-hydroxymethyl-benzothiazol-5-yl)-
7-propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

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

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



7-ethyl-5, 5,9,13-tetranethy |-oxacycl ohexadec-
3-ene-2, 6-d ione

(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Ani nonet hyl - benzot hi azol -
-yl )-4,8-di hydroxy-7- ethy [-5, 5,9,13

-t etranet hyl - oxacycl ohexadec- | 3-ene-2,6-dione (1 S, 3
S,7 S,10R 11 S, 12S, 16R)-7,1 1 -D hydroxy- |

O ethyl -8, 8,12, 16-tetranet hyl -

(2- et hyl - benzot hi azol - 5-yl ) 44, 17- di oxa- bi cycl o [
14.1. 0] heptadecane-5,9-dione (1 S,3S5, 7S, | OR 11

S, 12S, 16R) -7, 11- D hydr oxy- 3- ( 2- hydr oxynet hyl - benzot hi a
zol - (1S,3S,7S,10R,118S,12S,16R)-7,11-Dihydroxy-10-propyl-8,8,12,16-tetramethyl-3-
5-yl)-10ethyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl

th¢1-Ber@dthRpo S ﬂlnﬂcﬁ Rx-Bicpas 141, dé&aneds, SMond 1
ngfgse'lem)&) Q?Z Ar%lgnorretﬁyl bggoghlo?é%lﬁ ;Ie) (1)11

di hydfi@xag; 75, 10R,118,128,16R)-7,11- Dlhxdroxy-3 -(2- hydroxymethyl benzothiazol-
O et hyl 28,812, 16-t ef r afref hyl 17° di oxa- bi €ycl o[

%-3@11}%@@%%%9 i%%@%é‘%“%ﬂ‘yg“‘ %Q%m(ﬁabb)}‘i)’ clp[ 1‘}- L Oy}epgﬂd%CaBe- 7:3-dione
|t;3t g;\gtg%y %ﬁéﬁ{ag liﬁef@e" @e Snen @H'glbgrgg}'rwogéyé)g 1-

?! Z r}]n}%? )1 O-propyPS igyl% 18( t%tramet y% ép }’7d51%’§3’ g%yaytmbled]ﬁggtameggn% 5,9-

7-propyl -5,5,9, 13-tetranet hyl - oxacycl ohexadec- |
diopie- 2, 6- di one

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzot hi azol -5
-yl) - @SFRIBHYS 1 B&.Y63)-4,8-Dihydroxy-7-butyl-5,3,9,13-tetramethyl-16-(2-
propyl -5,5,9, 13-t etranet hyl - oxacycl ohexadec-1| 3-ene-2, 6
methyheerkdthiakolS5-31)9xdG cldhetddec-13-ene-2,6-dione

S, 125, 16R) - 7, 11- Di hydr oxy- |

0- pr 0(4}8L7'I§8§93,23Z3®6$)94 8-DiBidAysy= B5-(2-hydroxymethyl-benzothiazol-5-y1)-
(2- nethyl benzot hi azol -5-yl) -4, 17-di oxa- bi cycl of

%u%»l@ Pﬁ?e@%ﬁl%mtj«r-éxa%yabﬁ&@d&llﬁeé 56-done! OR 11
16R) - Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzot hi a

Z°' (4f07R8 %3781%3) 126 (zAminometh lberllzo imizyl -yD-4.8- dlhefdroxy -7-
k&t@l-}ﬁﬁﬁ 341#? rgétﬁ\qeog(aagy%loﬁlexadgc 99 -ene-2,6-dione

(18,38,7S,10R,118,12S,16R)-7,11-Dihydroxy-10-butyl-8,8,12, 1 6-tetramethyl-3-
(2-methyl-benzothiazol-5-yl)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione

(18,38,7S,10R,118,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yD)-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione

(18,3S,7S,10R,118,12S,16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-
dihydroxy-10-butyl-8,8,12,16-tetramethyl-4, 1 7-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione

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

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



(1 S3S7S | OR 11

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

di hydr oxy-

| O- propyl -8, 8, 12, 16-tetranet hyl - 4, 17- di oxa- bi cycl of

14. 1. 0] hept adecane-5, 9- dione (4S, 7R 8S,9S, 13Z,

16S) - 4, 8- D hydr oxy- 7- butyl - 5,

5,9,13-tetranet hyl -16-(2- met hyl -benzot hi azol -5 -y

1) - oxacycl ohexadec- | 3-ene- 24g8-di one

(4S, 7R, 8S, 9S, 137, 16S) -4, 8-Di hydroxy- |

. 6-(2- hydroxynet hyl - benzot hi azol -5-yl)- 7-butyl -5,

5, 9, 1#8, R 89,981 18¥168)d8ydihpdrexade(2-hldidxgnah; endithineol-5-y1)-
(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzot hi azol -5
Tydilyi-4,58, th-feyrametky - oxabyudloHexadec-13-ene-2,6-dione

5,9, 13-tetranet hyl - oxacycl ohexadec- | 3-ene-2, 6-di one

1S, ]
I(o S t@ct“s ’7158% l9§2ql§%é1$ts§t1 ér-g%élrﬁ@m&h}]ﬂb'egz&bﬁqfdmwl) -4,8-dihydroxy-7

ﬁyl”?sqbyl'st ﬁﬁ'o@é@cro eXAdlec 2‘3 1% gsodﬁ@g)' cycl of

hept adecane- OR, 11

S 128( 1156% 75’16‘1% l% hé@'i@l%)\h ?l-bzhy d. c-)fi)yerl‘ﬂaytl Igyé lf’%‘&e? amet%yl-B-
2% *TMQ &ﬁ%zafrae’ #ﬁ é%xar e e éeézdf%%%rﬁa o

S, 12S, 16 6 yl - benzot hi azoI 5-yl)-7,11-
di hyd( 7$ 10R, llS 128 16R) 11-Dihydroxy-3-(2- hydroxymethyl benzothiazol-

0- but 8,12, 16-tetranet hyl -4, 17-di oxa- bi cycl of
Mml% Hﬁé&,&@%é@f@mme@yl di! rskkoxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- D hydroxy-7-allyl-5,5,9, 13-t

et r amer$38,78,60R,21S,12S, 16R)-3-(2-Aminomethyl-benzothiazol-5-y1)-7,11-

nmet hyl - benzot hi azol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6-d
idihy@ro&8- 104Byl-R 8813, 19Setrdrethy 1 LOR)-diéx 8bidy Ely i XY heptadecane-5,9-

6- ( 2- hydr oxynet hyl - benzot hi azol - 5-yl ) -
diaakl vyl -5,5,9, 13-tetranet hyl - oxacycl ohexadec- |
3-ene- 2, 6-dione
(4S,7R,88,98,13Z,168)-4,8-Dihydroxy-7-prop-2-inyl-5,5,9, 1 3-tetramethyl-16-(2-
methyl-benzothiazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,88,95,13Z,168)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-y!)-
7-prop-2-inyl-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-
prop-2-inyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(15,38,7S,10R,118,128,16R)-7,1 1 -Dihydroxy-10-prop-2-inyi-8,8,12,16-
tetramethyl-3-(2-methyl-benzothiazol-5-y1)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(1S8,3S,7S,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0Theptadecane-5,9-

dione



(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Am nonet hyl - benzot hi azol -5
-yl)-4, 8-di hydroxy- 7-

allyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- |
3-ene-2,6-dione (1 S,35,7S, | OR'!

S, 12S,16R) -7, 11- Di hydr oxy-10-al Iyl -8, 8, 12, 16-tetranet h
yl--3- (2-net hyl -benzot hi azol -5-yl) -4, 17-di oxa- bi cycl of
14. 1. 0] hept adecane-5,9-dione (1 S,3 S, 7S, | OR 11

S, 125, 16R) - 7, 11- Di hydr oxy- 3- (49- hydr oxynet hyl - benzot hi a
zol -

5-yl)-10-allyl-8,8,12,16-tetranethyl -4, 17-di oxa- bi cycl
o[ 14(1B,1H,78; PR U ES; 82831 6R)B-B-Anendndet il defmotthazol -SGR-1,1 1 -
S, 12S, 16R) - 3- ( 2- Ami nonet hyl - benzot hi azol -5-yl)-7, 11-

Y% 0N =prdfdo ahyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-
I yhP- g f é{% te){ ramet hyl - 4, 17yd| oxa- bi cycyl o[[ %

' F?% ecane-5, 9- di one
4S, /R, 8S, 9S, 137, 16S) - 4, 8- D hydr oxy- 7- prop- 2-i nyl -

ﬁ&ﬁﬁ%@@%&ﬁ%é@A?S%3§|%1h%dro TS Psl3'te“a“ée“%syld6 -
%‘Yﬁe@gt%okézl)l‘é%ﬂ%hgxﬁeﬁg)af%’ﬁ';? 61197%_ hydr oxymet hy

| - benzot hi azog

7- pr of2IRBS PSB 3% 1ég)1‘§31@h}‘f§ﬁ?@t r(2-Byciexmesmdsbeprathigzol-5-yD)-
ene- 2, 6-dione (4S, 7R, 8S, 9S, )
Wam,t-i@ayl-iéﬁ(12=tﬁﬁm@hﬁthy¢ycbénz&emlaze@¢-25‘x-cypn)e 4, 8- di hy

dr oxy-7

pr op- 49,8855 3 38,163)-t &(2- Amendnydthydxbaozothiadvddad e é.8-dihydroxy-7-
3-ene-2,6-dione (1 S,35,7S, | OR 11

Bull 2on IR, 9,1 31 ranheilyythoRacycloheXddpu-0pede-2 Bydior, 8, 12, 16-
t et ramet hyl - 3- (2- net hyl - benzot hi azol -5-yl ) -4, 17- d| oxa-

tlJiO% y<1: k rii,a d4s, 10l hS;MS%qjﬁ(f)a'ﬂ,@r-@il%rdr&iyonﬁbdtl%-&ym,@, 129.6-

;?eotfafxﬁﬂ{’y@-?*)(zYm&ﬂyliﬂeﬁé’o@ﬁi%ﬁylﬁﬂ RV ERIONVA. 1 DRRE @b hRe-5,9-

:yl)-10-prop-2-inyl-8,8, 12, 16-tetranet hyl -4. 17-di oxa-
o .
I‘&?CI o[ 14.1.0] hept adecane-5, 9- di one

(18,3S,7S,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzothiazol-
5-yl)-10-but-3-enyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-
dione

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

(4S,7R,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,88S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzothiazol-5-y1)-

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



49 (1 S5,3 S,7S, | OR 11 ]
S, 12S, 16R) - 3- ( 2- Am nonet hyl - benzot hi azol -5-yl)-7, 11-

di hydr oxy- |

0- prop-2-inyl-8,8, 12, 16-tetranet hyl -4, 17-di oxa- bi cycl o
[ 14.1. 0] hept adecane- 5, 9- dione (48 7R, 8S, 9S, 13Z, 16
S) -4, 8- Di hydr oxy-7-but - 3- enyl - , 9, 13-tetranet hyl -

16- (2- nethyl - benzot hi azol - 5- yI) oxacyclohexadec- 13
-ene- 2, 6-dione (4S, 7R, 8S, 955437, 16S) - 4, 8- Di hydr oxy-
6- ( 2- hydr oxynet hyl - benzot hi azol -5-yl) 7-but - 3-enyl -

5, 9,13 -tetranethyl -oxacycl ohexadec- |

3- enewd, 1R, 88,991¢3%, 4635 ) 718-@A AomkdX/1-bded)iazol-5-y1)-4,8-dihydroxy-7-
16- ( 2- Ami nonet hyl - benzot hi azol - 5-yl ) -4, 8-di hydr oxy- 7-
But3-Byes¥lo; B-RufndByl &t Ré/decQB %E—Q',@H‘i@ﬁ@d ec- |
3-ene- 2, 6-di one (1 S35S5,7510R1

| L 16-
= 125 0 i gy o gy i,

%s%%%&ng{-}%ﬁm]eth% be?zB h?a%%f‘? ?) 4IS l’lgdlo% %Q:?'cl()EMSI gﬂh%tzd%bane 5,9-

%8128 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxymet hyl - benzot hi a
5-y

l')-10-but - 12, 16-t et ramet hyl - 4, 17- di gxa- bi cy .

cI 0 [(1§43517S@§ bk%k?&claﬁﬁ?é =751 19Dlhdfi%9ﬁé-3(@ fB’ poxgmethyl-pengpthiazol-

i—z@,— li)alR)t=33my28,M12déﬁ@tﬁmth)dénlﬂodim'(aa‘ziéyclﬂl9-|1)()L]17qp1aﬂﬂcane-5,9-

di hydr oxy-10-but-3-enyl -8, 8,12, 16-tetranethyl -4, 17-di o

d@nbi cycl o[ 14. 1. 0] hept adecane- 5, 9-di one

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

16S) - d,SBSASH R, DS/ 125, hR)-BE2k A nomethyP-badrottgdzob5Bl Y, 1 t-

16- (2- nethyl -benzot hi azol -5-yl)-oxacycl ohexadec- 13
dRP8roZy-80BuBenyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-
5,9-dione
(4S,7R,88,95,137,1 6S)-4,8-Dihydroxy-5,5,7,9, 13-pentamethyl-16-(2-methyl-
benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,168)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,98,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl1)-4,8-dihydroxy-
5,5,7,9,13-pentamethyl-oxacyclohexadec-13-ene-2,6-dione
(18,3S8,7S,10R,11S,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
(18,3S,7S,10R,118,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-y1)-8,8,10,12,16-pentamethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,118,128S,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



(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- D hydr oxy-1 6- ( 2- hydr oxynet hy
| - benzot hi azol -5-yl)
7-but-3-inyl-5,5,9,13-tetranet hyl - oxacycl ohexadec-
3-ene- 2, 6-di one 50

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzot hi azol -5
-yl)-4, 8-di hydroxy- 7-
but-3-inyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- 13- ene
-2,6-dione (1 S,3 S,7S5,1 OR 154 S,12

S, 16R) -7, 11- Di hydr oxy-10-but-3-inyl -8, 8, 12, 16-

tetranet hyl - 3- (2- net hyl - benzot hi azol -5-yl ) -4, 17-di oxa-
bi cycl4f,7R,8S 2SABAAPE pd8dahgdrbx87-ethydnies,q, 13-81138ethgl-16-(2-
OR, 11 S,12S,16R)-7,1 |

mthN-BE 6% azbl S A1 iy e potyiBR hdeg L 13hee 208-Bicag ol -
5-yl')-10-but-3-inyl-8,8,12, 16-tetranet hyl -4, 17-di oxa-b

Iogycl flﬁc{s,iw,sé,g@]lbzms@ﬂ@,@mﬁyém?y 16 RAGdrody nfetBy 1 DehDdxatol-5-y1)-7-

T S S R e A R T

?2?%&’%@?5@9%\% (8keRt ﬂ%ﬁﬁor}r‘?ethﬁ R d@DG-5-y1)-4,8-dihydroxy-7-

S ent th
fg‘ z -5 Sr?e{%VFrathg‘ﬁg%?ﬁ%?heﬁa‘{lf’F) ?@é‘l‘%ﬁ exadec- | 3
-ene-2,6-di_one (4S,7
|32, 16@ 3&7&@%@%&%%‘1 bDipdr sy Heethy 8 Bé i brigtzgicthy-3-
5-yl)- 5,5,7,9, 13- pentanethyl oxacycl ohexadec-
32-91@@1)@-b6nz¢p(amé-5 -yl)-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Anmi nonet hyl - benzoxazol - 5-y
1) -4, 8t$I3HysinoR 1S,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5,5,7,9, 13- pent anet hyl - oxacycl ohexadec- |
3- ﬁ)que-gth t-8j8012¢! 6¢dtrdmethyd,d{ §-diokRbicidio[ 14.1.0]heptadecane-5,9-dione

S, 12S, 16R) - 7, 11- Di hydr oxy- 8,
8, 10, }%5,367080R AT8 1 DY 1 6R)-§-22-Aminomethyl- -benzoxazol-5- yD-7,11-
dihydroxy-10-ethyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-3,9-
dione
(4S,7R,88,9S,13Z,16S)-4,8-Dihydroxy-7-propyl-5,5,9,13-tetramethyl-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
propyl-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-
propyl-5,5,9,13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione
(18,38,7S,10R,118,12S,16R)-7,11-Dihydroxy-10-propyl-8,8,12,16-tetramethyl-3-
(2-methyl-benzoxazol-5-yl)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,118,12S,16R)-7,1 1 -Dihydroxy-3-(2-hydroxymethyl-benzoxazol-

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



met hyl - benzoxazol - 5-yl ) -4, 17-di oxa- bi cycl of

14. 1. Q hept adecane-5,9-dione (1 S, 35, 7S, | OR 11

S, 12S, 16R) - 7, 11- Di hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazo
|- 5-yl)-8, 8,10, 12, 16- pent anet hyl -4, 17- di oxa- bi cycl of
14. 1. 0] hept adecane-5,9-dione (1 S,3S,7S, | OR 11

S, 12S, 16R) - 3- ( 2- Am nonet hyl - benzoxazol -5-yl)-7,1 1-

di hydr oxy- 8, 8, 10, 12, 16- pent anet hyl - 4, 17- di oxa- bi cycl of
14. 1. 0] hept adecane- 5, 9- di one 1

(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- D hydroxy-7-ethyl -5,5,9, 13-t
et ranet hyl - 16- ( 2-

met hy { F93HZHkER, 01 S, 529 1 gR ) @6 x aliradneetiayd benzdxazol-5-yl)-7,1 1-
3-ene-2, 6-di one (4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy-
@itlydroryd 0kyvRIBIRY 12, eREamaE P-4, 57-Mloka-bicyelolW. t.8lheptadecane-5,9-
S,g,13-tetranethy|-oxacyc|o exadec- | 3-ene-2, 6-di one
fhae 7R 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-y
I')-4, 8-di hydroxy-7 ethyl-5, 5,9,13

-tet - - - di

5.5 SRS FS Ry BPR P ARRRy S IR AL Ry He o
Oethyl-8 8,12,16-tet hyl,- 3- .
PSR s VS e B2 8 ioBf o of

14.1.0] h 1535 7S | OR 11

s 12s b S ATAS I Aty bat SO B R eR vt ) T
- 5-yl)-1

@J@ﬂ-ﬁfﬂ L B-gtramethpl-ex@cydoherpiec-13-ene-2¢1-8i0A¢ bi cycl of

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

S, 12S(4%5H,83,96 23 Arib B)e hie (A minvenetiopd dznzoxgzaliSyyr4,84dihydroxy-7-
di hydr oxy- I

Busl-b)5l9, B-BirddethGh-b et ydAoheikinddc-14 ¢hé-208-doae bi cycl of

14. 1. 0] hept adecane-5, 9- dione (4S, 7R 8S,9S, 137,

169) - H B3I YOR, 0XY, 173, PSROPY, | 1-Dilhdfbxd 3L Rty 128181 1Y b-tetramethyl-3-

16- (2- nethyl - benzoxazol -5-yl)-oxacycl ohexadec- | 3
{ERRHE 1B RRB1-5-y1)-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-dione
(18,38,7S,10R,118,128, 16R)—7,1 1-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-yI)-10-butyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[14.1.0]heptadecane-5,9-dione
(18,3S,7S,10R,118,128,16R)-3-(2-Aminomethyl-benzoxazol-5-y1)-7,1 1-
dihydroxy-10-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-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-4,8-Dihydroxy-16-(2-hydroxymethyl-benzoxazol-5-yl)-7-
allyl-5,5,9,1 3-tetramethyl-oxacyclohexadec- 13-ene-2,6-dione
(4S,7R,8S,9S,13Z,168)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-

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



(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy-

6- ( 2- hydr oxynet hyl - benzoxazol -5-yl)-7-

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

(4S, 7R, 8S, 9S, 137, 16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-y
|)-4,8-di hydroxy-7

propyl -5,5,9, 13-t etranet hyl - oxacycl ohexadec- 13-ene-2, 6
-dione (1 S,3 S,7S, | OR | 4%

S,128,16R)-7,11-D hydr oxy- |

O- propyl -8, 8, 12, 16-tetranet hyl -

(2- meg 1lsyis tsgmmxasz, ols, Eéﬂbl7),l-l4Dih?/dﬂix9Xla AlyCy 8l 10[16-tetramethyl-3-
14. 1. 0] hept adecane-5,9-dione (1 S,3 S, 7S, | OR 11
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gicsme- 2, 6- di one (4S, 7R, 8S,9S, 13Z, 16S)-4, 8-Di hydr oxy-
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but yl ¢45,7R,85,931 321 6 S)+k 8- hydvoogeY-ptaphi kg e 559, B-etremthgl- 1 6-(2-
di one (4S, 7R, 8S, 9S, 137,

e thyt-bénzoRaz8 5 YO abydloHeRMEON 3 ZMk-256-Fibhe 4, 8- di hydr oxy-
7 butyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec-

3- eneed, 1R 84,0031 16 h4’>8$)1¥d$@ I d hyl-b 1-5-y1)-7-
125, 1%4% gls11 Di hyd?oxy 1 X>J ({P’%' roxJmethyl-benzoxazol-5-yl)-
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Iprop-2-1nyl-5,5,9, 13-tetramethyl-oxacyclohexadec-13-ene-2,6-dione

(18,3S,7S,10R,118,12S,16R)-7,1 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

(18,38,7S,10R,118S,128,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
5-y1)-10-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione

(18,38,7S,10R, 118,128, 16R)-3-(2-Aminomethyl-benzoxazol-5-y1)-7,1 1-
dihydroxy-10-prop-2-inyl-8,8,12,16-tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-

5,9-dione



5-yl)-10-butyl -8, 8,12, 16-tetranet hyl -4, 17- di oxa- bi cycl

o[ 14.1.0] hept adecane-5,9-dione (I S 3 S,/7S, | OR 11
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di hydr oxy- |
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14. 1. 0] hept adecane-5, 9- di one

(4S, 7R, 8S, 9S, 137, 16S) - 4, 8- D hydroxy-7-allyl-5,5,9, 13-t

etranet hyl -16-(2- nethyl - benzgxazo

1-5-yl)-oxacycl ohexadec- | 3 -ene-2, 6-dione

(4S, 7R, 8S,9S, 13Z, | 6S)-4, 8-D hydroxy- |

6- ( 2- WATRRS, 8811 BY ) 6Beh R dXhydrbxy57Pphii-3-Enyl-5,5,9,13-tetramethyl-16-(2-

allyi-5,5,9, 13-tetranet hyl - oxacycl ohexadec- |
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16- ( 2- Am nonet hyl - benzoxazol - 5-yl ) -4, 8-di hydr oxy- 7-

al |yl (5, 7R 85,08:15211 6SIBE Y hy RERAL VS DREKBEARethy1-b 1-5-y1)-7-
3- enegz, 6-di one 53 ?FS, 3 yS 7%,ﬁ 1E)R?§d1% Rttty l-benzoxazol-5-y1)

12510 To Wl o ol s BuPa 248 et ramet
?Ftlgéq}%lg@ﬁ%t ?135%“ SM%%F?@?’%P c)143 %’7 di o%;l(a- bi cycl o]
%g‘sl'1%ﬁg}@%@ffé)gBQQ-%nrr?inSr%‘let%ylg’éénZoSXazgl-9;1)-4',8-!'11‘§ydroxy-7-
-Di hydr.o _3- (2- hydr oxynet hyl - henzoxaz l-.5-yl)-
PEERMECEN RN CIRE R T ek A
14. 1. 0] hept adecane-5,9-dione (1 S,3 S, 7S, 1 OR 11
S, 125( Mﬂ%l QR 1wl 250 MBI | L-BithseneZ19-bug=3gny1-$.8417, 16-

di hydroxy-10-allyl-8,8,12,16-tetranethyl-4,17-di oxa-b
tapimsthyl-4-(2-ndithyd e nabee zohd-1)-9-1 7dliaxaebicyclo[14.1.0]heptadecane-5,9-
(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- 7-prop-2-inyl -5,5,
jchs-t et ranet hyl - 16- ( 2-
nmet hyl - benzoxazol - 5-yl ) - oxacycl ohexadec- 13- ene- 2, 6-di 0
ne - (1S,3S,7S,10R,118,12S,16R)-7,11-Dihydroxy-3-(2-hydroxymethyl-benzoxazol-
(4S, 7R, 8S, 9S, 13Z, 16S) - 4, 8- Di hydr oxy- | 6- ( 2- hydr oxynet hy
ls= IR NFBRT-Chy1B; 912, 1 & tetramethyl-4,17-dioxa-bicyclo[ 14.1.0]heptadecane-5,9-
dione
(18,3S,7S,10R,118,12S,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 88,98,13Z,168)-4,8-Dihydroxy-7-but-3-inyl-5,5,9, 1 3-tetramethy!-16-(2-
methyl-benzoxazol-5-yl)-oxacyclohexadec-13-ene-2,6-dione
(4S,7R,8S,9S,13Z,16S)-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,9S,13Z,16S)-16-(2-Aminomethyl-benzoxazol-5-yl)-4,8-dihydroxy-7-

but-3-inyl-5,5,9,13-tetramethyl-oxacyclohexadec- 1 3-ene-2,6-dione



prop-2-inyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- |

3- ene- 2, 6-di one

(4S, 7R, 8S, 9S, 13Z, 16S) - 16- ( 2- Ami nonet hyl - benzoxazol - 5-y

') -4, 8-di hydroxy-7
prop-2-inyl-5,5,9, 13-tetranet hyl - oxacycl ohexadec- |
3-ene-2,6-dione (1 S,3 S,7S, | OR 11

S, 12S,16R) - 7, 11- Di hydroxy- | O0-prop-2-inyl-8,8,12, 16-

t et ramet hyl - 3- (2- net hyl - benzgsazol - 5-yl ) -4, 17- di oxa- bi
cyclo[ 14. 1. O heptadecane-5,9- dione (1 S, 3S,7S,

OR 11

S, 12S( 151,71 QR.1 G, h3%) i @X)y?, BL-DihydyakyebOymst3ainy -8 812 d%az o

| -

SetsaimethlD-3 AR aetiRylibeyiox8zd3-,511)-4. 3 7 idédMashi®ichuf | 4. 4.0 Thépadaxae-5,9-
bi cycl o[ 14.1.0] hept adecane-5,9- dione (1 S,3 S, 7S,

@Rné |

S, 12S, 16R) - 3- ( 2- Aninonethyl benzoxazol -5-yl)-7, 11- _

di hydy @@S 47@1(5’1{ q’PS ?23 Nerty-B 1 ﬁDH?yd;&(ytﬁtf %B%e‘tﬁ‘yl%@nﬂixazol-

oxa- bi cyc O . e t'adecane- I one

%@@r aneﬂ?%%%zlfll%%trénﬁhﬁ' Maﬁ&y blcyle 143 QRYtaR RS, 9-

gethyl benzoxazol 5-yl ) -oxacycl ohexadec-
1%fe- 2, 6-di one (4S, 7R 8S, 9S, 13Z, 16S) - 4, 8- Di hydroxy I
6- (2- hydr oxynet h

s, 5, {BHHS TIPS LR mindmbsi b agaisa) 7d 1

(dits,cimys@,-tgvsﬁftiaz;%ﬁ,l a-getametil-Adietionar bipiol bk APHheptadgeane-
[)-4, 8-di hydroxy-7

B&-dignenyl - 5, 5, 9, 13-t et ranet hyl - oxacycl ohexadec-
3-ene-2,6-dione (1 S,35,7S, | OR 11 -

S, 12S, 16R) -7, 11- D hydr oxy-1 0- but - 3-enyl -8, 8, 12, 16-

t et ramet hyl - 3- (2- net hyl - benzoxazol -5-yl)-4, 17-di oxa-b
cyclo [ 14.1.0] heptadecane-5, 9-



dione (1 S,3 S, 7S, | OR 11

S, 12S, 16R) -7, 11- D hydr oxy- 3- ( 2- hydr oxynet hyl - benzoxazo
| -
5-yl)-10-but-3-enyl -8, 8,12, 16-tetranet hyl -4, 17-di oxa-b
icyclo[ 14.1.0] heptadecane-5,9- dione (1 S, 3S,7S,

OR 11

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

di hydr oxy-10- but - 3-enyl -8, 8, 38, 16-tetranet hyl -4, 17-di o
xa- bi cycl o[ 14.1. Q hept adecane- 5, 9-di one

4S, 7R, 8S, 9S, 137,

Bons 4, 8- Di hydroxy-7-but-3-inyl-5,5,9, 13-tetranet hyl -1
6- ( 2-

nmet hyl - benzoxazol - 5-yl ) - oxacycl ohexadec-1 3- ene- 2, 6-di o
ne

(4S, 7R, BB &S fardle Arod)ction 81 [@ (Y gds-epothil dhe(fiagngoits ok geretahy
| - benzoxazol -5-yl)-7 but-3-inyl-5, 5,9, 13-tetranethy
bﬁﬁﬁ% ycl ohexadec- | 3 -ene-2, 6-dione

, IR 8S, 9S, 13Z, 16S) - 16- ( 2- Ani nonet hyl - benzoxazol - 5-y

|') -4, 8-di hydroxy-7- ¢
but-3-inyl-5,5, 9,18
-2,6-dione 55 ( 3
12S,16R) -7, 11- D hy
t et ranet hyl - 3- (2- i
cyclo[ 14.1.0
orR 11 @)
S, 12S,16R) -7, 11- 2hydrE§g-3-§ab ydroxynethyI-Fenzoxazo
| -
5-yl)-10-but-3-inyl-8 gggbhyl-4,l7-dioxa-b
i cycl o[ 14.1.0] hept (1S38S7S |
Or 11
S,128,16R)-3-(2-Ah1nonEt yl - bnzoxazol-5-yl)-7, 11-

etRénethyI-oxacyclohexadec-ls-ene
7S, 1 OR | | S
ut-3-inyl-8,8,12, 16-
55-yl)-4,17-di oxa- bi
e (1,S5,3S7S, |
G

in which

Rla, R!Db are the same or different and mean hydrogen, C1-Cg-alkyl, aryl,

C7-Cop-aralkyl, or together mean a -(CH2)y, group with m=2, 3, 4ors,

R2a R2b are the same or different and mean hydrogen, C1-Cjg-alkyl,

Cy-C1g-alkenyl, Co-Cyp-alkinyl, aryl, C7-Cpq-aralkyl or together mean a

-(CH9)p, group withn=2, 3, 4 or 5,
R3  means hydrogen, C|-C1g-alkyl, aryl, C7-Cpq-aralkyl,

R4a, R4b are the same or different and mean hydrogen, C-Cj-alkyl, aryl,

C7-Cpp-aralkyl or together mean a -(CH3)p group withp=2,3,4o0r3,

RS means hydrogen, C{-C|g-alkyl, aryl, C7-Cpq-aralkyl,



di hydr oxy-1

O but-3-inyl1-8,8,12,16-tetranet hyl -4, 17- di oxa- bi cycl o
14. 1. 0] hept adecane- 5,9-dione 56 Clains 1. Process for
the production of Cl-C 15-epothilone fragnents of
general formula I, GI1 in which R1 a, Rl b are the
sane or different and nean hydrogen, C 1-C 10-al kyl,
aryl, Cr7-C20-aral kyl, or together .nean a -(CH2) m
group with m= 2, 3, 4 or 5, 57R2a, R2b are the sane or
di fferent and nean hydrogen, C 1-C 10-al kyl, C2-C
10-alk§ny , C2-C 10-al kinyl, aryl, Cr7-C20-aral kyl or

t oget RerR neagh mgan a hshipgen ajeroupesthertanadditipnal Yondiofpggher an
R3 nmeans hydrogen, C 1-C 10-al kyl, aryl,

C7- C20- ar adAygen atBha, R4b are the sanme or different and
mean hydrogen, C 1-C 10-al kyl, aryl, C7-C20-aral kyl

2 e R A AR R et
C%-Czo-aralkyl, 57 R6’ R7 each_ ne a’h o’en at o .

t oget R&r ameasdy fiogera halggsy CdrCZQjangh%ﬁV ! ﬁ?'ngQ@ﬂm‘”mCh all
at om

can be substituted,

X means an oxygen atom, two alkoxy groups OR23,a Cy-Cio-alkylene-

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

grouping CRIORIT,
whereby

R23  stands for a C1-C20-alky! radical,

RY stands for hydrogen or a protective group PGX,

R10 RI1 are the same or different and stand for hydrogen, a C1-C20-

alkyl, aryl, or C7-C2-aralkyl radical, or R10 and R11 together

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

membered carbocyclic ring,

RI3  means CHyOR!33, CHy-Hal, CHO, COoR13b, o§ COHal,
- R14  means hydrogen, OR142 Hal, or OSOzRMb,
R13a R14a mean hydrogen, SOy-alkyl, SOp-aryl, SO-aralkyl or together a
-(CHp)q group or together a CR15aR 15b group,
RI3b, R14b mean hydrogen, C-Cpg-alkyl, aryl, C{-Cpg-aralkyl,

Rl5a Rl 5b are the same or different and mean hydrogen, C1-C1g-alkyl, aryl,



__Gneans a group X=CR8-, a bhicyclic or tricyclic aryl

radi cal, R8 neans hydrogen, hal ogen, C 1-C20-al kyl,
aryl, Cr7-C20-aral kyl, which all can be substituted, X
means an oxygen atom two al koxy groups OR23, a C2-C
10- al kyl ene- a, cu-di oxy group, which can be

strai ght-chain or branched, HHORO or a grouping
CR10R11, whereby R23 stands for a C 1-C20-al kyl

radi cal, RO stands for hydro§&n or a protective group
PGk, R10, Rl11] are the sane or different and stand for
hydr ogen, a C 1-C20- al kyl, ar or C7-C20-aral kyl
radical , d¥7- ﬁzwaaﬂwlmioaeggéﬁr@ﬁz )qQRIHPt he net hyl ene
carbon atomtogether stand for a 5- to 7- nmenbered
car bogycl iednk 0o 4R13 nmeans CH20R13a, CH2-Hal , CHO
CO2RI 3b, or COHal, R14 neans hydrogen, ORl4a, Hal, or
OSOZFQAb Man3dt0 Rl 4a nmean hydrogen, S02-al kyl,

S02- aryl S02-aral kyl or together a -(CH2)o group or

toge 20U R13b, R14b nean hydrogen,
IW?a‘“w RIL#{ (’E;Né al kyl, Rl5a, R15b are the
sarre or different and nmean hydrqgen, Cl1-C10-al kyl,
aryl ,Z58 Giledd2@n axygekypiom orH her a -(CH2)g group,
whereby

RI12Z  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 und R14 can be converted into their salts with bases,

characterized in that

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

. R1a' R1b' Rza'
13'/\)%‘%\ 2p'
AR L
A

in which
Rla', Rlb', R2a', sz', R13" and R14' have the meanings already mentioned for
Rla, Rlb, R2a, sz, R!13 and R14, including all stereoisomers as well as mixtures

thereof , and free hydroxyl groups in R!3 und R14 can be etherified or esterified, free



o neans 2 to 4, q neans 3 to 6, R20 neans OPG3, NHR29,
or N3, Z neans an oxygen atom or H OR12, whereby R12
is hydrogen or a protective group P& including al
stereoisonmers 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
ketalized, converted into an enol ether or reduced,

and free acid groups in R1358nd. R14 can be converted
into their salts with bases, characterized in that a C
1-C6 fragnment (e oigélone nunbering systen) of genera
¢agbanyl groppd in AvmaR ' -Reaw be kfabized, ronyerte an g etheier reduced,
R14' have the neanings al ready nentioned for R a
RidofreeR2al, gri@is, in R1GindadoiRkdted inte thetisalgs with bases,

stereoi soners as well as m xtures thereof, and free
Rytebceedylittod 0TS 2iffaghEnt (gpsthiRind nombeting efstear)iof gatkrad formula
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 reagted with a C7-C 12 fragnent
(epot hi | one nunberi ng sy,hen) of general fornmula

in which

R3a', R4a', R4Y' and RS’ have the meanings already mentioned for R3a, R4 and
R5, and

\Y means an oxygen atom, two alkoxy groups OR!7 a Cp-Cq¢-alkylene-
a,o-dioxy group, which can be straight-chain or branched, or H/OR16,

W means an oxygen atom, two alkoxy groups ORI19,a Cp-Cj-alkylene-

a,m-dioxy group, which can be straight-chain or branched, or H/ORI8,
R16, R18, independently of one another, mean hydrogen or a protective group
PGl,
R17, R19, independently of one another, mean C{-Cpg.alkyl,

to form a partial fragment of general formula AB



WB in which R3a', R4a', R4b' and R5' have the

nmeani ngs al ready nentioned for R3a, R4 and R5, and V
nmeans an oxygen atom two al koxy groups ORl7, a

- C2- C10- al kyl ene- a, co-di oxy group, which can be

strai ght-chain or branched, or H OR16, W neans an
oxygen atom two al koxy groups OR 19, a

C2- C10- al kyl ene a, wdi oxy group, which can be

strai ght-chain or branched, 6f H OR18, R16, RI18

I ndependently of one another, nean hydrogen or a
protective group PG 1, 7, R19, independently of one
anot her, mean Cl-C20-alkyt, to forma partia

fragnent of general f 60 M AB in which Rl a'
Rb, Ra, Rb, R, RB*—Bab RR5, R13', R14', V
and Z have the al ready- npﬁf?on opait ngs, and PGl4
represents a hydrogen aR8Ror R&|protective group PG
and this parti al frgg ab formula AB is
reacted with a C 13-C 15 ?pag ba

AB

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

PG4 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

G'WR7
20' 21

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, NHR29, a hydroxy group, a protected hydroxy group

0-PG3, a protected amino group NR29PG3, a C|-Cq-alkylsulfonyloxy



~ (epot hil one nunbering system of general formula C C
in which G has the neaning already nentioned in
general formula | for G and R7' neans a hydrogen
atom R20" neans hal ogen, N3, NHR29, a hydroxy group,
a protected hydroxy group O PG3, a protected am no
group NR29PG3, a C I -C 10-al kyl sul fonyl oxy 61 group,
whi ch optionally can be perfl uorinated, a benzoyl oxy
group that is optionally subbktituted by Cl -C4-al kyl,
nitro, chlorine or bromne, an NR29SO2CH3 group, an

NR29C(=0) CH3 group, Qar CH2- C(=0) - CH3 ou R21 .
nmeans a h@?t&%ﬁ&@ﬁ?nﬂm%B?%efﬁ)h?ﬂf@feé‘c?@%‘“lﬁ%‘ai%ﬁvup that is
group OPG3, a hosphoni um hal i de radi cal PPh3+Hal -

(Ph = Pherpptionaliy substitutedpy CpC4-alkyl, mitrothés g S Rqanine, an
radical P(O(0Q2 (Q=C1I-C 1 p-alkyl or phenyl) or a

phosphi ne o) r-adi P £ 7 , N
roans o SSenci el PR STEIR e CIRE oo

general formula ABC ( = conmpound of general fornula I)
ABC in whigPlRl a', RIb', Rka' R2b', R3', R4a', R4b',
R5', R6, R7, R13, Rl14, G and Z have the

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)}(0Q) (Q = C1-Cjg-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)

in which
Rla’ RID’ R22° R2b’ R3' R4, R4 RS, R6,R7, RI3, R14, G and Z have the
already mentioned meanings, and

PGl4 represents a hydrogen atom or a protective group PG.



al ready nentioned neani ngs, and PG 14 represents a
hydrogen atom or a protective group PG 62 2. Process
according to claim1, wherein a conpound of genera
formula I, in which RL a, RL b are the sane and nean
Cl - C6-al kyl, or together nean a -(CH2)mgroup wth
me2,3 or 4, Rka, R2b are different and nean hydrogen,
Cl -C6-alkyl, C-C 10-alken¥I, C2- C 10-al ki nyl or
C7- C20-aral kyl, R5 means hyd®dgen, Cl-Cs6-al kyl, R8
means hydrogen, hal ogen, Cl-C6-alkyl, R 5a, R 5b are

the sa or different. an an. hydr ogen - C6r al k
ary! 2 Teoemtiesriaiyea . Fhgam e of tpedpfytlar,
group, g neans 3 to 6, is produced. 3. Process

13 fding to claim 1, wherein a conpound of genera
formula |, in which Rl a, RL b are the sanme and nean

Cl - CR &, RYP arcahe $aageank ereamea rC galkyChPlogetherangan a(CH )| group
= 2, 3 or 4, R2a neans hydrogen, R2b neans C

1-C5-a|kykﬂﬂggég§3qh§§nyl, or C2-C6-al ki nyl,
R2a R2D gre different and mean hydrogen, C-Cg-alkyl, C2-Cg-alkenyl,
Cy-Cp-alkinyl or C7-Cog-aralkyl,
R means hydrogen, C|-Cg-alkyl,
R8 means hydrogen, halogen, C{-Cg-alkyl,
R13a, Rl 5b are the same or different and mean hydrogen, C-Cg-alkyl, aryl,
C7-Cpo-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 1,
in which
R1a R1b are the same and mean C-C3-alkyl, or together mean a -(CHp)y group
withm=2, 3 or 4,
R22  means hydrogen,
R2b  means C{-Cs-alkyl, C2-C6-alkenyl, or C»-Cg-alkinyl,
R means hydrogen, or C{-C3-alkyl,
RO, R7 together mean an additional bond,

G means a group X=CR3-, or a bicyclic aryl radical,




R5 nmeans hydrogen, or Cl-C3-al kyl, R6, R7 together
mean an additional bond, G neans a group X=CR8-, or a
bicyclic aryl radical, 63 R8 means hydrogen,
fluorine, chlorine, or Cl-C3-al kyl, X neans oxygen or
a group CR10R11, R10 neans hydrogen, R11 neans aryl,
R13 neans CH20R13a or CO2R13b, R14 neans ORl4a, Rl3a,
Rl4a together nmean a CR15aRl 5b group, R13b neans
hydrogen or Cl-C6-alkyl, R 64 Rl 5b are the same and
mean Cl -C3-al kyl, or together nmean a -(CH2)q group,
or Rl5a, R15b are different and mean hydrogen or aryl,
q medt® 4 nmanshydfogemafivortney gderine, pISCD’ICéCRlI d. 4.
Process for the production of epothilone derivatives

of geger almefa(rjlg g)‘cjyllg%n bta groﬁ}) CRIOR! 1
R10  means hydrogen,

RIl  means aryl,

R13  means CHyOR!32 or CO,R13b,

R!4  means OR14a,
R13a Rrl4a together mean a CRI15aR15b group,

R13b  means hydrogen or C-Cg-alkyl,
R15a R15b are the same and mean C(-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 oxygen,
is produced.

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




R 11 I 64 in which substituents Rya, R b, R2a, R2b,
R3, Rda, Rdb , R5, R6, R7, G OP& and Z have the
nmeani ngs that are indicated in general fornula |, and
A-K neans a group -OC(=0, -0OCH2-, -CH2C(=0) -,
-NR29-C(=0) -, or -NR29-S2-, wherein an initial

epot hil one product of general formula |I that is
obt ai ned according to one of the preceding clains |
to 3 is cyclized. 5. Conpounéts of general fornmula AB V
AB inwhich Rl a', Rb', Ra', Rb, R3', R4a', R4b',
R5, R13', R14', V and Z have the already nentioned
nmeani ngs, and PG 14 represents a hydrogen atomor a

rotective group P
ig which substitugnts RB, R‘g,‘ R R R’, R* R¥ R’ R R’,G, OPG’ and Z have the

meanings that are indicated in general formula [, and

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

5. Compounds of general formula AB

in which R12', RIb' R2a' R2b' R3', R4a’ R4D', RS, R13', R14, V and Z have the already

mentioned meanings, and PG4 represents a hydrogen atom or a protective group PG.



