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In 2004, two groups led by Pettit and Crews independently Scheme 1. Synthesis of Fragments 572
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functionally distinct from the pederin family of protein synthesis -
inhibitors. Herein, we communicate a short, highly convergent ¢ CHO X OH X OR
synthesis ofl/2 that (1) resolves the stereochemical ambiguities  Meo Me a " ar \v\iIMe
and (2) provides material and synthetic avenues for future bio- ome e 69% OHC™ Yo 7% 7 Ve
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a8 Reagents and conditions: (a))-(Ipc).BOMe for theanti-5 series and
(+)-(Ipc).BOMe for thesyn5 series, CHCMeCHLi, Et,O, —78 °C; (b)
NaH, Mel, THF; (c) PPTS, MeOH/4D, 50°C; (d) TBSCI, imid, CHCl.;
(e) BzCl, py; (f) @ 3 N HCI; (g) Dess-Martin periodinane, CkCly; (h)
NaHPQy, NaClQ, 2-methyl-2-butene;BuOH/H,O; (i) Os, CH.Cly; MesS;
(j) TsOH, CH(OMe}, MeOH; (k) SOC}, benzene; ENH; (I) secBuli,
CuBr-SMe,, allylBr, THF, —78 °C; (m) BBrs, CHyCly, —78—25 °C; (n)
MezOBF4, CH,Cly; NaxCOs, MeOH; (o) PMBCI, BuNI, K>,COs, DMF,
. : 80 °C; (p) cat. Os@ NMO, THF/H,O; NalQy, ag MeOH (q)15, PhMe,
PMBO ! C —15°C; (r) TBSOTH, 2,6-lutidine, CKCly, 0 °C; (s) Gs, CH2Cly; PheP; (1)
N Ac;0, EgN, DMAP, CHCI,, 0 °C; (u) N,N-(1R,2R-cyclohexane-1,2-
CcOo,Me HO diyl)bis(trifluoromethanesulfonamide), Ti{Pr), EtZn, PhMe,—15 °C;
6 OPMB ® 4 - Mycalamide A OH (V) TMSCN, Znb, MeCN, 0°C; aqg 1 N HCI.

Figure 1. Psymberin, irciniastatins, and related natural products. (CHO — CONEV); (2) ortho-metalation/allylation ¢ 13);1° (3)

Our approach td/2 envisioned the coupling of fragmerfis-7 BBrs-mediated methyl ether deprotection; (4) methyl ester formation
via carbon-bond formation to control stereochemistry of the-C using a protocol reported by Keék{(5) phenol protection; and (6)
C,7 stereotriad, followed by appending carboxylic aéidGiven oxidative double bond cleavage*(6).
the unknown stereochemistry at,Gve prepared botlanti- and The synthesis of central fragmem commences with the
synb (Scheme 1A). Asymmetric methallylatioh of aldehyde8 preparation ofC,-symmetrical dioll7 via allylation of monopro-

followed by methylation and acetonide hydrolysis provided 8jol tected dialdehydel4!? using Leighton’s silane reageri5!3
to be converted to benzoal® via silylation, benzoylation, and  followed by a second allylation of aldehyd&s, which was
desilylation. The relative stereochemistry was confirmed through unmasked during the workup (Scheme 1C). Monosilylatib8) (
IH NMR analysis of acetall. Finally, a two-step oxidation of and ozonolysis destroys the symmetry and provides a lactol (trapped
alcohol10yieldedanti-5 (8 steps, 49% from). Syn5 was prepared as acetatel9) that differentiates the chain termini. Addition of
from 8, starting with antipodal methallyl borane reagent. diethylzinc using conditions reported by Kobaydéhjave a

The aryl fragmen6 was obtained in 7 steps (41% overall yield, secondary alcohol, which was oxidized to ketohafter acetate
Scheme 1B) from known aldehydé® via: (1) oxidation/amidation displacement with TMSCN (8 steps, 30% frdid).5f
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Scheme 2. Synthesis of 4 Psymberin/Irciniastatin Diastereomers?
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aReagents and conditions: (a) PhBADIPEA, CHCI,, —78 °C; (b)
catecholborane, THF, OC; ag 2 N NaOH; (c) TBAF, THF; (d) cat.
[PtH(PMeOH)(PMeO),H], EtOH/H,0, 80°C; (e) 10% Pd/C, b EtOH;
(f) Ac20, py; (g) MgOBF;, polyvinylpyridine, CHCIy; filter; (h) anti- or
syn27, 'iPRLNEt, PhMe, 40°C; then add NaBh] EtOH, 0°C; (i) LiOH,
MeOH.

With the three fragments in hand, the foundation was laid to
explore their union via a double convergent coupling strategy
(Scheme 2). Treatment of th&){chlorophenylboryl enolate derived
from 7 with aldehyde6 yielded one majosynaldol product20
predicted from enolate facial bias imposed by thelkoxy
substituent® Reduction 020 with catecholborane provided lactone
21 directly after basic worku@?1” followed by silyl deprotection
to alcohol22. Crystallographic analysis of crystals obtained from
benzyl ethe22afully confirmed the assigned structure and relative
stereochemistr{® Hydrolysis of the nitrile group ir22 with the
platinum(ll) catalyst of Ghaffar and Parkiyielded amide23in
>95% vyield. Hydrogenolysis24) and peracetylation furnished
tetraacetat@5 (>90%, 2 steps).

We had planned to acylate imid&6 and intercept the incipient
acylimidate with a reducing agent but were unable to prepare and
handle imidates related to and includi2§ using MeOBF, as
reportec®® Extensive experimentation identified a uniquely ben-
eficial effect of adding polyvinylpyridine during the imidate
formation with MgOBF, (soluble pyridine or other amine bases
could not substitute for immobilized pyridine). After TLC analysis
indicated complete conversion, the reaction mixture was filtered
and concentrated, followed by dissolving the crude imi®&én
toluene and addition of Hunig's base and acid chloé@d€from 5
with (COCI)). The mixture was heated to 4C for 2 h, cooled to
0 °C, and treated with an ethanolic sodium borohydride solution.
After workup, the crude compounds were saponified to afford a
separable mixture &8 andepi-28 (71:29 ratio) with acid chloride
anti-27 (56% from25), or an inseparable mixture @0 andepi-29
(75:25 ratio) withsyn27 (50%). Of the four diastereomers, only
spectral data't, °C) recorded for28 corresponded exactly with
those of psymberih(CD;OD) and irciniastatin A (CDCl;). The

rotation of syntheti@8 ([a]p = +25.2,¢ 0.11, MeOH) agreed with
those reported for psymberinaf[, = +29, ¢ 0.02, MeOH¥ and
irciniastatin A (jo]p = +24.4,c 0.55, MeOH)

In summary, we prepared compounds with structures relevant
to those proposed for psymberin/irciniastatin, leading to a complete
stereochemical assignment and the notion that psymberin and
irciniastatin A are identical compounds represente@®yStarting
from fragmentss—7 (7—8 steps each, 3049% overall yield) the
synthesis 028 was completed in an additional 9 steps and 30%
yield (17 steps, 8.9% overall frorid).
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