Asymmetric Total Synthesis of (—)-Phaeocaulisin A

D. J. Procter et al. JACS, ASAP.

First asymmetric total synthesis of phaeocaulisin A, which was isolated
in 2013 from C. phaeocaulis and has shown remarkable anti-inflammatory

and anticancer activity.

Preliminary structure-activity relationship studies indicated that its
bioactive properties comes from its characteristic acetal oxygen bridge.

Phaeocaulisin A contains four tetrasubstituted and four contiguous
stereogenic centers.

Three stereogenic centers were generated during the two key steps of
diastereroselective Sml,-mediated cyclizations.

For Professor Procter’s Sml,-mediated reactions,
See; J. Am. Chem. Soc. 2021, 143. 3655.

Nat Catal. 2019, 2, 211.
Organomet. Chem., 2016, 40. 1. (Review article)
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1) szer|2, AIMe3, H2O 1.5 eqUiV TMS
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Zr-catalyzed carbolalumination, followed by lodination
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E. Negishi, Chem. Eur. J. 1999, 2, 411.
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cat. K20804'2 Hzo
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after isolation 97% 11
(3.7:1 dr for crude) [decagram scale]
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:Deprotection of silyl protecting groups
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CO,H
2.2 eq Sml, HO, 0
TPPA Me= Me IFI’ t-Bu
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. + NNNcoR C N a
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TMSCHN, DBU

MeOH THF, 65 °C

CH,Cly, rt 77%
20:1 rr
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I less explosive more explosive !
| stable liquid (b.p. 96 °C) gas (b.p. —23 °C) !
Angew. Chem. Int. Ed. 2007, 46, 7075 : 0
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DMF, 50 °C HO,,
CH
Et,N THF, —78 °C ooeen o
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0 °C to rt 4 steps .
17 S4 S5 . phaeocaulisin A |
21 steps in total
2% overall yield
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