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ABSTRACT

(+)-Rimocidin (1)

The synthesis of an appropriately functionalized advanced C(1-18) polyol fragment of the mycosamine-glycosylated polyene macrolide, (+)-
rimocidin (1), has been achieved in a highly efficient manner. Highlights of the strategy include the Sy2/Sy2" addition of dithiane anions to
vinyl epoxides and the multicomponent linchpin union of 2-TBS-1,3-dithiane with two advanced epoxides.

Rimocidin (1), an architecturally interesting antifungal poly-

ene macrolide glycosylated at C(17) with (—)-mycosamine,

was isolated fromStreptomyces rimostis 1951! Early
structural analysis by Cope and co-workérked to the

In this Letter, we report an efficient, stereocontrolled
synthesis of an advanced C{18) polyol fragment for)-
rimocidin (1), appropriately functionalized for future incor-
poration into the macrolide skeleton. The synthetic strategy

assignment of the absolute configuration of the C(27) calls upon both our one-flask, multicomponent linchpin union
stereocenter. However, it was not until 1995 that the complete of silyl dithianes with epoxide$employed to great advantage
stereostructure was shown to comprise a 28-memberedn our recent spongistatin syntheSesd the highly chemose-
aglycon, termed rimocidinolide, possessing an all-trans lective §2 and &2' reactions of simple and sterically
tetraene system and nine stereogenic ceAtémgportantly, encumbered dithianes with vinyl epoxides, also recently
the C(9—18) segment is common to a number of clinically disclosed by our laboratofyThe overall strategy is outlined
effective antifungal agents, includingrJ-amphotericin Band  in Scheme 1.

(+)-nystatin A2 Final assembly of the advanced €(18) fragmen® was
envisioned to involve union of epoxidésand5 with the
anion derived from 2-TBS-1,3-dithiané)(via the three-
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component coupling protocélEpoxide 3, possessing two
dithiane moieties, in turn, would arise via dithiane coupling
of 7 with an epoxide derived from, followed by conversion
of the acetonide to the terminal epoxide and hydrogenation
of the two olefins. Importantly, bott6 and 7 can be
assembled from vinyl epoxide-j-9 exploiting, respectively,
the 2 and {2' reaction manifolds observed upon the
addition of the lithium anions of 1,3-dithiane and 2-TIPS-
1,3-dithiane, while advanced epoxifievould arise from the
union of the similarly prepareent-6 and R)-benzyl glycidyl
ether (8). Finally, both antipodes Bfwere anticipated to be
readily available in three steps from commercial 1,4-
pentadien-3-ol.

We began the synthesis with the construction 3f
Addition of the lithium anion of 1,3-dithiane (10) to vinyl
epoxide ¢)-97 proceeded as expected, with high selectivity,
via the 2 manifold (Scheme 2) to furnish)-6 in 73%
yield, along with a minor amount (15%) oft+{-11, the
product of silyl migration. Removal of the silyl groups in
both adducts and one-step Fraser—Reid epoxide forn¥ation
[NaH, trisylimidazole (Tris-Imid), THF, 72%)] then furnished
(+)-12.

To construct dithiane)-7 (Scheme 3), we turned to the
Sv2' manifold of vinyl epoxides, reacting lithiated 2-TIPS-
1,3-dithiane (13) with€)-9. Adduct {+)-14 and a modest
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amount of silyl migration producti)-15 were obtained in

a combined yield of 87%. Without separation, removal of
the TBS groups with TsOH, acetonide formation, and
treatment with TBAF to remove the TIPS group furnished
(+)-7 in 73% vyield.

Scheme 3
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From the outset, we had planned to reduce the olefins
present in both)-7 and (+)-12after their union. Unfor-
tunately, the adjacent allylic system ir-)-7 destabilized
the dithiane anion, preventing union with epoxide){12°
To circumvent this event)-7 was hydrogenated (Wilkin-
son’s catalyst; 85%) to furnishH)-16 (Scheme 4), which
in turn could be readily lithiated, as determined by deuterium

Scheme 4
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incorporation. Coupling with epoxideH)-12, however, again
proved unsuccessful. We reasoned that the dithiang-jn (

6). Diimide reduction of the alkene, a process known to
proceed in the presence of dithiartésyas then followed

12 undergoes competitive deprotonation leading to complex by removal of the acetonide, epoxide formatformnd
mixtures. To test this hypothesis, a “capped” dithiane was protection of the resulting hydroxyl as the TBS ether
sought. Ideal for this purpose appeared to be the phenyl(TBSOTf, 2,6-lutidine). The result was bis-dithiane)(22,

moiety [e.g.,20; Scheme 5], as earlier studi¢md revealed
that the lithium anion of 2-phenyl-1,3-dithian&7) also
furnishes only §2 adducts with simple vinyl epoxides.

available in four steps and 30% overall yield.

For advanced epoxidg, we began with the enantiomers

of dithianes {)-6 and (+)-11 prepared from<)-9 (Scheme

Equally important, removal of the dithiane at an advanced 7). Without separation, protection of the hydroxy functional-

stage in the synthesis would afford the phenyl ketone, a

reasonable surrogate for the required carboxyl group, requir—_

ing only regioselective Baeyer—Villager oxidatiéh.

Scheme 5
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Toward this end, addition of lithiated 2-phenyl-1,3-dithiane
(17) to vinyl epoxide 4)-9 led efficiently to &2 adduct ¢)-
18 (Scheme 5), again with a minor amount of)(*9 derived
by silyl migration. Removal of the TBS groups in both
alcohols was achieved under acidic conditions (1% HCI/
MeOH, 92%); one-step FraseReid epoxide formatich
(NaH, trisylimidazole, THF, 75%) then furnished (+)-20.
The overall yield for the three-step sequence was 61%.
Union of (+)-16, via the lithium anion, with epoxidet)-
20 also proceeded in good yield to furnish)¢21 (Scheme

Scheme 6
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ity in both alcohols as the TBS ethers and union of the
derived lithium anion with {)-8 provided ()-24. Removal

of the dithiane [Hg(ClQ),, 2,6-lutidine, THF/HQ], followed

in turn by hydroxyl-directed reduction of the resulting ketone
[NaBH,, E,BOMe],*? acetonide formation (75% over two
steps), treatment with TBAF to remove the silyl groups
(84%), and epoxide formati8ifNaH, trisylimidazole, THF,
71%) completed construction of §-5. The overall yield for
this eight-step sequence was 21%. With epoxidgsy and
(—)-22 in hand, we explored the key multicomponent
coupling.
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Pleasingly, lithiation of 2-TBS-1,3-dithiane (4) inJ&X at
—78°C (Scheme 8), followed by addition of epoxide)t5
(1.0 equiv,—78 °C), warming to—25 °C over a 1 hperiod,
and then addition of epoxide—{-22 (2 equiv) in EtO
containing HMPA (2—3 equiv) furnished—)-26 in 56%
yield, accompanied by a minor amount of dithiare-7
(13%) 12

Scheme 8
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Having achieved construction of the complete €(B)
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dithianes with an overall efficiency of 67%. Acetonide
removal was then achieved under mild acidic conditions to
furnish the mixed methyl acetal, along with modest loss of
the C(13) TBS ether. Protection of the C(17) hydroxyl as
the SEM ether (59%) completed construction of subtarget
(+)-28. Studies to effect conversion of)-28to the C(1-
18) polyol fragmen® of (+)-rimocidin are ongoing in our
laboratory.

In summary, we have achieved an effective, convergent
synthesis of (+)-28, an advanced E(118) polyol fragment
for the construction of-)-rimocidin (1). Highlights of the
synthesis include thex8/S2' addition of dithiane anions
to vinyl epoxides and the multicomponent linchpin union of
2-TBS-1,3-dithiane with two advanced epoxides. The longest
linear sequence from vinyl epoxide-J-9 to (+)-28is 13
steps and currently proceeds in 2% overall yield. Progress
toward the total synthesis of (+)-rimocidin (1) will be
reported in due course.
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