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Introduction

(+)-waixenicin (1)

Sarcothelia edmondsoni (3xH}Ed) Waixenicin A (tTFFAB3EA)

» trans-Fused oxabicyclo[7.4.0]tridecane ring system
» Four stereogenic centers and two allylic acetates
» Enol acetal and 9-memberd ring

» First isolation from Sarcothelia edmondsoni by Scheuer and Clardy in 1984

Coval, S. J.; Scheuer, P. J.; Matsumoto, G. K.; Clardy, J. Tetrahedron 1984, 40, 3823




Introduction

General features and selected structures of Xenia diterpenoids

xenicane skeleton

blumiolide C (4)
[Altmann 2008]

H

coraxeniolide A (2)
[Leumann 2000, Corey 2008]

4-hydroxydictyolactone (5)
[Williams 2009]

antheliolide A (3)
[Corey 2006]

alcyonolide (6)
[Hosokawa 2022]




Retrosynthetic Strategy
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Synthesis of Formyldihydropyran [11]
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IBX 51 o _ Comins reagent _
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1) MeNH(OMe)+HClI, 'PrMgBr
2) TBDPSCI, imidazole
(85%, 2 steps)
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Retrosynthetic Strategy
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Transformation at C1 and C12 Positions

DDQ, DCM, pH = 6.9 buffer 2) allylzinc bromide

\

OTBDPS 1) N-acetylimidazole, DBU

Y

(87%, dr = 1:1.5 at C1) o)

OH OTBS
[11] 2]

OTBS
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>

[13a] desired isomer [13b] [13c]

(76%, 2 steps)
13a:13b:13c:13d =1.00:0.98:0.37:1.70
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Synthesis of Alcyonolide

2-methyl-2-butene
Hoveyda-Grubbs-2nd catalyst‘

NEtyHF, NEt;

(83%)

TEMPO, PIDA

(90%) (79%)

OAc (@]

6
alcyonolide

4]
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Retrosynthetic Strategy
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Synthesis of Intermediate 19

)

PMBO

11 (92% ee)

17

a) "BuLi, 12, HMPA, then 13 o

(51%)

e) DIBAL-H
f) TBSCI, imH

EtO
b) KHMDS, PhNTf,

o 0
EtO—,P\m)l\ okt

g) Mel, CaCO;

(98%, 2 steps)

h) MeSO,Ph, "BuLi
(73%, 2 steps)

18 19

“BPin (85%) d) NaH, 16 N
¢) NaBO3+4H,0 (88%, E/Z = 13:1)
(79%)
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Synthesis of Intermediate 21

19

i) DMP, (86%)
j) HF*py, (94%)

k) CBI"4, PPh3
(90%)

m) "BuszSnH, AIBN

74%)

13




Isomerization of the C7/C8-Alkene

AG / kcal/mol
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Synthesis of Intermediate 23

PMBO ° \

H oTf
i) DMP, (86%) H

i) HFpy, (94%

j) HF+py, (94%) n) NaTeH, (23%) 23

k) CBry, PPh; > ¥

(90%)

O
PMBO \
H oTf

19

—

23




Synthesis of Intermediate 26

a) Mel, CaCO, OTBS

b) TMSEOAc, LDA
(67%, 2 steps)

OH

OTMSE

18

24

0} O
PMBO \ PMBO \

H OTf H
h) CH,l,, Zn, PbCl,, ZrCly, (83%) \

i) Pd(PPhs),, CO, LiCl, "BuSnH, (81%)

H H

23 (23:23' =1.2:1) 25 (25:25' > 10:1)

c) TPAP, NMO
d) HF+py, (45%, 2 steps)

’

e) CBry, PPhs, (89%)

j) DDQ, (65%)

f) K,CO3
g) TASF

(45%, 2 steps)

AcO \

> H

k) AcOH, CDI, DBU, (69%)

26a/B

Y
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Synthesis of (+)-Waixenicin A

OAc
Ao /° A
© . \ O 28
H - I
1) (-)-(Ipc),Ballyl, (87%, dr = 5:1) n) Hoveyda-Grubbs il
H > (24%)
m) AcOH, CDI, DBU, (68%)
H
26a/B H Ohc
27

1 (+)-waixenicin A
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Synthesis of (-)-Xeniafaraunol A

26p

H<3pin
O | 29

0) 29, (83%, dr = 6:1)

p) AcOH, CDI, DBU, (60%)

Y
04

OAc

30

q) K,CO3, MeOH

(88%)

(+)-9-deacetoxy-14,15-deepoxyxeniculin

L
’

31
(-)-xeniafaraunol A
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Summary

v" Inverse electron demand hetero Diels—Alder reaction
v' Zinc-mediated C-C bond formation reactions
v' Overall 7.8% yield, 13 steps

v" A highly diastereoselective conjugate addition/trapping sequence was

employed

L v' The 9-membered carbocycle was constructed by intramolecular alkylation
(+)-Waixenicin A

reaction

Ve
.

v" A high-yielding base-mediated dihydropyran-cyclohexene rearrangement of
30 led to xeniafaraunol A in one step
v Overall 0.15% vyield, 20 steps for (+)-waixenicin A; Overall 0.47% yield, 20

OAc steps for (-)-xeniafaraunol A

(-)-Xeniafaraunol A
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Writing Strategy

O The First Paragraph v In 1984, Scheuer and Clardy reported the isolation of waixenicin A (1)

waixenicin A B &I} from an extract of the marine soft coral Sarcothelia edmondsoni
RHEEWEY harvested along the Hawaiian coast. 1 stands out due to its unique
biological profile and has been intensively investigated for its potential

to act as a specific inhibitor of TRPM7 channels.

, v T -
ZAT IR To date, only the total syntheses of coraxeniolide A, antheliolide A,
R R IR blumiolide C, the related Dictyo diterpenoid 4-hydroxydictyolactone,

and seco-xenicin alcyonolide have been accomplished.

v' Their synthesis has remained elusive for more than four decades.
ARAENX Here, we report the total synthesis of (+)-waixenicin A and (+)-9-
SIHAIL T

deacetoxy-14,15-deepoxyxeniculin, as well as the one-step

conversion to (=)-xeniafaraunol A.
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Writing Strategy

O The Last Paragraph
v In conclusion, we have completed the first total syntheses of the

BETE xenicin natural products waixenicin A and 9-deacetoxy-14,15-

deepoxyxeniculin.

v' For the installation of the stereocenters at Clla and C4a, a highly
diastereoselective conjugate addition/trapping sequence was
= employed. The characteristic 9-membered carbocycle of the natural
products was constructed by a powerful intramolecular alkylation

reaction.

v' Current work in our laboratory focuses on late-stage diversification
R to access additional members of this natural product family as well
as fully synthetic analogues for a broad bioactivity screening

campaign against TRPM channels
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Representative Examples

519

Tsuji-Trost reaction that...(REH, HTHRHEHE)

to liberate the aldehyde function.Chitk; Z i, FT

v Their synthesis has remained elusive for more than four
decades. Here, we report the total synthesis of...(F] DL &# H

v Inspiration came from the intramolecular Pd-catalyzed

v' To this end, we first had to investigate the cleavage of dithiane

R AR R TT %)
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