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Introduction

R = H, taiwaniaquinone A

R= Me, taiwaniaquinone F taiwaniadduct B

taiwaniadduct C taiwaniadduct D




Retrosynthetic Analysis
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Retrosynthetic Analysis

Ir-catalyzed asymmetric
polyene cyclization
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Synthesis of Dienophile

OMe Me
OMe Me
a) 9-BBN MeO Me  [Ircod)l (4 moi%)
MeO b) aq. NaOH, 12, Me (R)-16 (16 mol%),
Me  Pd(dppf)Cl, (10 mol%) Zn(OTf), (20 mol%)
= OMe >
oMe © TBAF 69%, >99% ee
€ 73% (3 steps)
/
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OMe Me OMe Me
a) KzoSOZ(OH)4
NalQy, 2,6-lutidine a) NoH,, 160 °C
b) t-BuOK, Mel b) KOH, 180 °C
- >

89% (2 steps) 72%




Synthesis of Dienophile

OMe Me

Me 3,5-dimethylpyrazole,

BusNBr,
CrO3, -10°C TrisN3, 40 °C
> _—
OMe 89%, 78%
Me Kﬂe 18
MeO OMe
a) LiAIH,4 a) K,CO3, EtOH
hv, MeOH, 30% b) DMP b) CAN
> —_— >
or 2,4,6-collidine 75% or CAN
BnOH, 160 °C, 56%
0) OMe
Me
+ Me
Me Me CHO
4, taiwaniaquinone F

76% (2 steps)

20, 82%




Synthesis of Diene

OH " a) [Ir(cod)], (4 mol%),
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OH ) TBSCI, Imidazole Il Me  (R-16 (16 mol%),

b) Sia,BH Zn(OTf), (20 mol%)
/ - >
c) aq. NaOH, 12, b) BF3*OEt,
7 Ne Pd(dppf)Cl, (10 mol%) ,
21 9 TBAL: = 11 79% (2 steps)
56% (4 steps) >99% ee,10:1 dr
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— > >
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NalQg4, pH 7 buffer i-PrMgCl, -78 to 0 °C
> >
79%
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Synthesis of Diene

O a)socCl,, py, -78 °C
(OH b)DIBAL-H, -78 °C

Me 58% (2 steps)

a) 28, 120 °C
b) PhaP=CH,, 0 °C

54% (2 steps)
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%, Me
Me /27 Ph3P=<
HO og CHO

a) AZADO (5 mol%),
NaClO,, pH 4.6 buffer

b) TMSCHN,, MeOH
y

67% (2 steps)




Total Synthesis of Taiwaniadducts
]

a) K,CO3, 120 °C,
b) NaBH,, 0 °C
c) CAN

63% (3 steps)

v

Er(fod)s, neat,

120 °C
%, Me Me Me
CO,R?
37: R' = CH,OH, R? = Me; 21%:‘ a) DMP 36: R' = CH,OH, R? = Me; 52%:‘ 2) DMP
39: R' = CHO, R? = Me; 95% oo 38: R' = CHO, R? = Me; 93% oo
Tt 2 _ b) Lil, 80 °C, 1 > _ b) Lil, 80 °C,
6:R'=CHO,R"=H tBuOKDMSo 2R =CHO R =H t-BuOK/DMSO
taiwaniadduct C; 83% -Bu taiwaniadduct B; 77% ke
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Total Synthesis of Taiwaniadducts

Et,AICI, -78 to -40 °C

92%

CHyN,
91%

1: taiwaniadduct D
(> 200 mg prepared)

ORTEP of 40
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Summary

Ir-catalyzed asymmetric
polyene cyclization

Ir-catalyzed asymmetric
polyene cyclization

Er(fod); promoted D-A reaction
OH

Er(fod); promoted D-A reaction

taiwaniadduct B

taiwaniadduct C
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Summary

taiwaniadduct D

Me,AICI mediated carbonyl-ene cyclization
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Taiwaniaquinoids are a class of terpenoids with impressive biological
activities isolated from the endangered species Taiwania cryptomerioides,
which have attracted remarkable attention from a synthetic perspective. A
few members of this family, namely taiwaniadducts A-J, possess a
characteristic Diels—Alder cycloadduct scaffold. From a biosynthetic
perspective, taiwaniadduct D , the most complex molecule among them,
could be derived from taiwaniadduct B through a carbonyl-ene cyclization,
and taiwaniadduct B may arise from an intermolecular Diels—Alder reaction
between naturally occurring taiwaniaquinone A or F and trans-ozic acid .
Taiwaniadduct C is presumably the regioisomer of taiwaniaquinone A from
the Diels—Alder reaction. Herein, we report the total synthesis of

taiwaniadducts B, C, and D based on the above biosynthetic hypothesis.
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In summary, we have accomplished the first total synthesis of
taiwaniadducts B, C, and D. Ir-catalyzed asymmetric polyene cyclization
was exploited to construct the scaffolds of both the diene and
dienenophile. Er(fod); promoted intermolecular Diels—Alder and
Me,AICI mediated carbonyl-ene reactions forged the core of 1. The

chemistry may find further applications in terpenoid synthesis.
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