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Total Synthesis of (+)-Niduenes A and B

J. Am. Chem. Soc. 2026, 148, 27054-27059.

(+)-niduene A (+)-niduene B

e Pauson-Khand reaction ¢ Mukaiyama-Michael addition
e Pd catalyzed oxidative cyclization e radical cyclization
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Structure and Activity of Niduenes

. Isolated from Asperilligus nidulans in 2023
. Shown to inhibit P-glycoproteins (which can increase bioavailability of medicines)

. No previous total syntheses

. Unique 5/5/5/5/6 pentacyclic skeleton

. 8 contiguous stereocenters

(+)-niduene B

. 2 quaternary carbon centers

(+)-niduene A
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Retrosynthetic Analysis
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Synthesis of Angular Triquinane

OTBS Me
Me Me >
1. MOMBY, DIPEA, TBAI MOMO, - 3. Co,(CO); MOMO_ = MOMO,;
toluene/DCM, r.t. - = then NMO -~ H,, 4. OEt .~ H':. CO,Et
2. NaNO,, HOAc y DCM, r.t. Hgl,,, THF, -78 °C
H.,0O, 50 °C 74
2 Me o o TBSO Me
38% yield 72% yield (dr = 8:1) 85% yield
(S)-linalool (2 steps)

LDA, HMPA ocC. CI:C,)CO
+ Co
o=(c| >=o0
o
94% yield (dr = 1:1) oc” (I:(;CO
75% yield Pauson-Khand
5. LDA, HMPA, -78 °C after 2 cycles reagent

86% yield (dr = 1:1)
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Synthesis of Angular Triquinane

Abidi protocol

(S)-linalool




EMORY

Synthesis of Angular Triquinane
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Synthesis of Angular Triquinane

3. Pd(OAc),, O,

DMSO, 85 °C

e
6. Raney Ni, H, N 6". Co(SaltBu tBu)C] ?
88% yield 86% yield

8. TEMPO, PIDA
9. MOMBTr, DIPEA, TBAI

7. LiBHEt,, THF, -78 °C

triquinane core

82% yield (dr = 10:1) 75% yield (2 steps)
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Optimization of Oxidative Cyclization

3. Pd(OAc), (X mol%), O,

DMSO, T

Cat. Loading (mol%)

10
20
50

20
20

T/°C

45
45
45

65
85

Yield a (%)

17

36

38

10
5

b (%)

20
30
27

40
30

c (%)

22
51
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X) Endgame

o) Me (o) Me Me
o 2'. 2 M HCl,
NH, 1. MeLi, CuCN NH, NaNO,, K | 3'. Tebbe reagent l
>
Et,0,0°Ctorit. DCM, r.t. THF, -40 °C
Br Br Br Br
Me 74% yield Me 86% yield Me 92% yield Me

Me

. MOMO, ~

10. i-PrMgBr, Et,0 Me 12-MeO,CCOC] Et,N, OMON;

I H
then triquinane 11. n-BuzSnH, AIBN DMAP. DCM, 0 °C ‘", Me
-78°Cto 0°C PhMe, 80 °C 13. n_Bu3an, AIBN,

PhMe, 80 °C MOMO wd

67% yield (dr = 8:1) Me Me 75% yield 56% yield (2 steps) M
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Endgame

14'. CeCl, » 7H,0, Nal

MOMO™ \, 4 MeCN, 60 °C
— —_ 85% yield
(+)-niduene B
14. Mn(dpm)3, PhSiH3, 02, i-PrOH, 0 °C
15. NaH, Mel, THF, 60 °C
87% yield (2 steps)
14. 2 M HCI
r
MeOH, 0 °C
85% yield

(+)-niduene A
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Summary

* Niduenes A and B were made in 16 steps and 14 steps,
respectively.

« Key steps include a Pauson-Khand reaction, a Pd-catalyzed (+)-niduene A
oxidative cyclization, and a radical cyclization with n-BuzSnH and
AIBN

* Issues with scalability in the latter steps of the synthesis

(+)-niduene B



