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* originally proposed structure  ** revised structure  *** yet-to-be-validated structure



(A)

B OH OH
c10-C21
connection
HO" 4 ™~%¢ Y | --------- » HO 21 ------------- :
A X
P (F> =
OH Y

) v _\‘ H® ‘ | dysiherbols A-E

. HO
[1,2]-H . 21

-

Y migeration ' om dysideanone B

OH OH
C1-Cz1 . ~ l
connection H -~

X R
® -

\ ||

HO

(A) Bioinspiration: diverted synthesis of 6/6/5/6 and 6/6/6/6 tetracyclic Q/HS via
a selective C—C bond formation.
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(B) Rational design: diverted synthesis of 6/6/5/6 and 6/6/6/6 tetracyclic
Q/HS via a selective C-C bond cleavage.
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(C) Proposed reaction pathways of the skeletal rearrangement from VIl to VI.



Scheme 1. Initial Studies toward the Total Synthesis of Dysiherbol A (4)
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Completion of the Total Synthesis of Dysiherbols A, C, and D
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RILEY SELENIUM DIOXIDE OXIDATION
(References are on page 663)
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Mechanistic analysis of the [1,2]-migration process

+0.08 M€
Me
Me\[—\ 10 > AG = -26.0 kcal/mol
L 21 ©  AG* =11.8 kcal/mol
2
S — -0.87
1
-0.66 Int-1

AG = 2.4 kcal/mol
AG* = 27.4 kcal/mol

AG = -28.4 kcal/mol
’ e

Int-6 -0.89 /E Int-2

DFT calculation of the presumed intermediates and TS. The selected NPA charges are
shown in red and blue.
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Interpretation of the favored and disfavored factors in the [1,2]-migration

Pictorial representation of orbital interaction and frontier molecular orbitals of TS-1. Isovalue = 0.05 a.u.



MOs of Int-1:

-7.95 eV -7.55 eV

-4.81 eV

Figure S9. MOs of Int-1 and TS-1. Negative charge ignored. Isovalue = 0.05 a.u.



Interpretation of the favored and disfavored factors in the [1,2]-migration
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Effect of strain energy release. Left: M06-2X/def2-TZVPP level of theory
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Summary
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Orbital-Symmetry—-Forbidden [1,2]-Anionic Rearrangement

1) we have accomplished the collective syntheses of dysiherbols A, C,
and D, a group of pentacyclic guinone/hydroguinone sesquiterpenes, in
a concise and enantioseletive mannetr.

2) The key features of our total synthesis of dysiherbols include a rarely
seen quinone—alkene [2 + 2]-photocycloaddition and an unprecedented
[1,2]-anionic rearrangement.



