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ABSTRACT

Spirastrellolide A (1) R

Effective construction of the southern C(1)

—C(25) fragment of spirastrellolide A has been achieved. Central to this venture was the use of four

dithiane unions, including the highly effective deployment of the anion relay chemistry (ARC) tactic recently introduced by our laboratory.

Spirastrellolides A and Bl(and?2), two unique polyketide
natural products, isolated from the spon@girastrella

of 1, has attracted considerable attenfidgterein we disclose
an effective construction of the CA(25) southern frag-

coccineaendemic to the Caribbean, were disclosed by ment ) of spirastrellolide A.
Andersen and co-workers in 2003 and 2007, respectively From the retrosynthetic perspective, disconnectioh aff

(Figure 1)! The relative configurations of the three major
segments ofl (C3—C7, C9-C24, and C2#C38) were
elucidated via extensive NMR studies of the methyl e¥ter.

the macrocyclic lactone, the C(25¢(26) bond, and C(46)

C(41) trans double bond yields three advanced subtargets:

ABC ring fragment3; DEF ring fragment; and side chain

Later, the stereochemical relationships between the segments (Figure 1). Further disconnection 8fat the C(9)-C(10)
and the absolute configuration of the macrolide core were and C(22)-C(23) bonds reveals A-ring dithiang, BC

assigned via X-ray diffraction of a crystalline derivative of

2.1t The absolute configuration at C(46), however, remains
unknown. Spirastrellolide A acts as a potent selective

inhibitor of protein phosphatase PP2A {C= 1 nM for

PP2A and 50 nM for PP1), resulting in premature cell entry

into mitosis and thereby mitotic arrést? The challenging
architecture, in conjunction with the novel biological profile
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spiroketal7, and known dithian&.2 The BC spiroketal in
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Pan, Y.; De Brabander, J. ISynlett2006 853. (i) Wang, C.; Forsyth, C.
J.Org. Lett 2006 8, 2997. (j) Paterson, |.; Anderson, E. A.; Dalby, S. M,;
Lim, J. H.; Loiseleur, O.; Maltas, P.; Moessner,Riire Appl. Chem2007,
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We began with a two-step construction of dithidisdrom
known triol (—)-12 (Scheme 1). Exploiting the Schlosser

Scheme 1. Anion Relay Chemistry (ARC)
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(+)-15 (77%)

base (-BuLi/KO-t-Bu)® the first alkylation was achieved
at —78 °C with concomitant 1,4-Brook rearrangement,
leading in situ to dithiane aniob4,” which upon treatment
with epoxide ()-10 completed the three-component con-
struction to furnish<{)-15in 77% isolated yield. Importantly,
this ARC transformation could be carried out @ 5 gscale.

Scheme 2. Synthesis of BC spiroketaH()-7
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Figure 1. Structure of spirastrellolides Al and B @) and

retrosynthetic analysis of the spirastrellolides. (+)-18
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Removal of both dithianes inH)-15 employing Hg(CIQ)® overall yield was 40%). Union with={)-7 employing the
next furnished 1,5-bisketone +§-9 in 75% yield Schlosser basen{BuLi/KO-t-Bu)® led to (—)-21 in 87%
(Scheme 2). Selective 1,3-directedhti-reduction of the yield. Removal of dithiane with Hg(CI), followed in turn
B-hydroxyl ketone via the GribbteEvans protocdlfollowed by 1,3-anti-reduction? selective removal of TBS group, and
by treatment witlp-TsOH in acetone led to hemiketat- protection of the resulting alcohol as a pivalate ester then
16. Without purification, (+)-16 was treated with 3.5% agq furnished diol (-)-23 as a crystalline solid. X-ray analysis
HCIO, to afford spiroketal{)-17in 62% yield (three steps).  established both the structure and relative stereochemistry.
After selective protection of the primary hydroxyl set- To introduce the final four-carbon side chain, we called
butyldiphenylsilyl (BPS) ether and benzylation of the upon the Honda protocol, fully expecting dithiane){8
remaining secondary hydroxyl, allylic oxidation (S§@sing (Scheme 4) to deliver the correct stereogenicity at C§22).
microwave radiation led to allylic alcohoH)-18 in 45%
yield along with 9% vyield of thex-isomer. Introduction of
the requisite C(14) methyl group was next achieved via
Mitsunobu alkylation with bis(phenylsulfonyl)methatfe,

Scheme 4. Installation of the C(23)C(25) Fragment

followed by reduction with excess LiDBB, employing ;/\opiv >
t-BuOH as the proton source, to furnish digi)¢19in 65% 1) Me,CH(OMe) @O S;)/
yield (two steps). FraserReid epoxidatio?? completed pTSOH ~s ‘
construction of epoxide—)-7. (28 2TBAE R =0 (;)_'B-

Dithiane )-6 (Scheme 3) required for union with epoxide o 2steps) o Z%”o'b" THF
(—)-7 was prepared from known pyras)-20,2" via a four- (90%)

step sequence involving reduction with LIAJHTBS protec-
tion, oxidative cleavage of the terminal double béhdnd
dithiane formation employing MgBras Lewis acid? the

Scheme 3. Fragment Union of A-Ring Dithiane~)-6 and BC
Spiroketal ¢)-7
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Toward this end, aldehyde-{-24 was generated via a three-
T (7) Product of14 was obtained in 85% yield by quenching with a
R st saturated aqueous NEI solution.
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step sequence involving diol protection, removal of the BPS  In summary, synthesis of the C(AL(25) southern frag-
group, and Dess-Martin oxidatiéh Treatment of {)-24 ment of spirastrellolide AX) has been achieved via four
with the lithium anion derived from-{)-8 led to a mixture dithiane unions. Particularly attractive, the anion relay tactic
of adducts (6.5:1) in 57% yield. Surprisingly, the minor (ARC) proceeded both with high efficiency and effective
product proved to be the desired alcohot-J{26] as union of three components. Further studies toward the total

estab_lished by Kakisaw_a mod_ified Mosher ester analyses ofgynthesis of the spirastrellolides and applications of the ARC
both isomers? The desired diastereomer could, however, ¢actic continue in our laboratory.

be obtained via a three-step sequence: Dess-Martin oxida-
tion, DIBAL-H reduction, and selective protection of the
resulting primary alcohol as a pivalate ester. Pleasingly, the
reduction proceeded to furnish a single isomer (NMR). A
Removal of the dithiane employing the Corey conditidns ~ @re aiso grateful to Eli Lilly and Company for a graduate
furnisheda-hydroxy ketone 4)-27, which was then sub- fe||0\{VShIp to D.-S.K. Finally Wg thar.1k Drs. G. T. Furgt, R.
jected to 1,2-chelation-controlleanti-reduction with Zn- Kohli, and P. Carroll at the University of Pennsylvania for
(BH.),.1® Acetonide formation of the resulting 1,2-diol @ssistance in obtaining NMR, high-resolution mass spectra,
completed construction of the C@E(25) fragment of  and X-ray analysis, respectively.

spirastrellolide A ).
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