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Stereoselective synthesis of the C18—C28 fragment of apoptolidin
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Abstract

An efficient, stereocontrolled synthesis of the C18-C28 segment of apoptolidin has been achieved. Key steps are
a stannous triflate-mediated aldol reaction, the acylation of a Weinreb amide with an E-alkenyl lithium reagent and
the dihydroxylation of a C19—-C20 double bond. © 2000 Elsevier Science Ltd. All rights reserved.

Specific apoptosis inducers for tumor cells may be useful for treating certain types of cancer.
Apoptolidin, a natural product isolated frodocardiopsissp., induces apoptotic cell death in rat glia
cells transformed with the E1A oncogene £CL1 ng/ml)! The relative and absolute configuration
of apoptolidin was established by combined spectroscopic methégeptolidin is a 20-membered
macrolide with a side chain at C19 containing a THP-actetal unib-é8leandrosa-olivomycose
disaccharide is located at C27, while a novel sugar, 6-deo®yrdethyl4 -glucose is attached at C9.
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As part of a project directed towards the total synthesis of apoptolidin we report here on the
stereoselective synthesis of the C18—-C28 fragrient
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Scheme 1.

Starting point for the synthesis dfwas the -ketoester2. A Ru-BINAP catalyzed hydrogenatidn
of 2 gave the -hydroxyester3 (97% ee determined by HPLC) (Scheme 1). The latter was TBDMS-
protected and subsequently reduced to the aldeHyde stereocontrolled stannous triflate-mediated
aldol reactioft of the aldehyde4 with the -keto imide dipropionyl building blocks® provided the
aldol product6 in 97% yield with a 96:4 ratio of diastereomers. The stereochemical assignment of the
two new stereocenters was later confirmed by X-ray structure analysis (vide infrantAselective
reductiof? of the 1,3-hydroxyketone functionality Biwith Me;NBH(OAC); gave the 1,3-dio¥ in 74%
yield (stereoselectivity >95:5). A hydroxyl directed Weinreb transamidation provided the corresponding
Weinreb amid&’ in 81% yield, which was double TMS-protected to yield the silyleBigks a truncated
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model for the apoptolidin skeleton a three-carbon organolithium reagent was generatéd¥rbromo-
propene and allowed to react with the Weinreb an8ide give the propenyl keton&in 87% vyield.

The final synthetic sequence focused on the introduction of the vicinal diol at C19/20 and the ring
closure to the pyranoide ketal. When the -unsaturated keton® was subjected to an asymmetric
Sharpless dihydroxylatiérwith AD-mix , a 3:1 mixture of the two diastereomeric diols was isolated
in 98% yield (Scheme 2). CompourttD was formed as the major isomer. Treatment16f with
PPTS in MeOH/CHCI, cleaved the TMS ethers and induced the ketal formation leading to the target
compoundL.® The separation of the two dihydroxylation stereoisomers was possible by chromatography
at this stage. The didl was converted into the acetonid@. An X-ray crystal structure analysis of
12 unambiguously proved the stereochemical assignment of the dihydroxylation reaction as well as the
outcome of the previous stepsIn order to investigate the effect of substrate control versus ligand
control in the dihydroxylation step the reaction®fith AD-mix was carried out. Again, compound
10 was isolated as the main diastereomer. This indicates that in this case substrate control beats ligand
control. Conducting the dihydroxylation with the cyclized precurksbdid not increase the selectivity.

In summary, a highly efficient, stereocontrolled route to the C18-C29 fragment of apoptolidin was
developed including full stereochemical proof.
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4867 independent reflections were collected in the range of 228225.00°, being used for the structural refinement by

full-matrix least-squares oR? using the SHELXL 98 package to a finR:0.0816,wRP=0.1758 and abs. struc. param.
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