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MHAT-initiated
reductive olefin-nirile cyclization
to angular vicinal all-carbon

quaternary center

Conidiogenone B

7 steps;
a. 100% ideality ' i

b. protecting group free

c. formal (3+2) annulation

d. MHAT-initiated cyclization (x2)
e. Johnson-Claisen rearrangement

a. 6/5/5/5 tetracyclic skeleton

b. 4 all-carbon quaternary centers

c. potential protein covalent modifier
d. antibacterial and anticancer activity

7-Step protecting group free total synthesis of conidiogenone B

MeO

1. LDA, 36, THF, 78 °C

MeO
then LDA, Mel, —78 °C
75% Me

o
2C-C Me

35 quaternary carbon 38

Y

5.” Grubbs Il cat.

4.’ LIHMDS acrolein
Br\/\\\ Me CHZCiI;_%/ZS °C
THF, -78 °C 2 saps)
c-C 40 c-C
B CO,Et
4. NaOt-Bu PPhs
THF, -78 °C
- —_—
then 43, DMF, 85 °C
COEt
BF,
P*Phs |
43 44

Fuchs reagent

5. MeCH,C(OMe);
pivalic acid

W,
e

Stork-Danheiser alkylation transposition

6. n-BuLi, acetonitrile
THF, —78 °C to —45°C

strategic redox reaction

0] Baran reductive olefin-enone cyclization
2. DIBAL-H, toluene (BROC)
-78°Cto—45°C 3. Fe(acac);, PhSiH;
then 2 M HCI, 23 °C il EtOHlethylene glycol, 60°C e B
60% ve— 85% Mo
FGM Me c-C
39 quaternary carbon 33

ring formation o
enantioenriched 33

was prepared in six
o steps by Snyder

7.”i-PryNH, silica 5 ot amenable to
toluene, 50 °C scale-up.
P ——

then NaBH,
Me MeOH, 0°C
“Me 50%
(2 steps)
c-C
ring formation
FGM

6.” Pd/C, H;
_

EtOAc, 23 °C
FGM Me

4 42

then
DIBAL-H
toluene

-78°Cto23°C
24%
2C-C
- ring formation

FGM

32

— be conducted at
gram scale.

tormal (3 + 2) annulation

45 46

MHATinitiated reductive olefin-
nitrile cyclization

7. Mn(dpm)g, PhSiHz, TBHP
[PrOHICH,Cly, 23 °C

toluene, 110 °C o then NaBH, then 2 M HCI, 75 °C =
70%, 10:1 dr MeQOH, 0°C 45%
c-c 075(/; c-C
quaternary carbon = quaternary carbon e
30 FGM 29 ring formation Conidiogenone B (2)
Johnson-Claisen rearrangement FGM 296.2 mg prepared
Shenvi’'s MHAI conditions
SPS Fe(acac)3 and PhSiH3
1400 C: C-C bond formation Conidiogenone B (2) unsucecess
F(GM): Functional group manipulation (7 or 10 steps)
1200 B . .
Protecting group free C
& 1000 30 22 c C o
e e %0 29
a, Cc c 30
g 8 32
Q . C »
a =" & 32
= 600
= . c20CH a2
[+
& a0 = ) ik
C 138 ;9 e 1stGeneration
20 ™ e 2ndGeneration —» 100% ideality in terms of strategic
35 step count
0
1 2 3 4 5 6 7 8 9 10 11

Synthetic Intermediate


大平 進
Seven-Step Total Synthesis of Conidiogenone B Enabled by Radical Cyclizations
Josephine Bernard, Ziyao Zhang, and Mingji Dai*
J. Am. Chem. Soc. 2026, 148, 17190−17196.

大平 進

大平 進

大平 進

大平進
Stork-Danheiser alkylation transposition

大平進
enantioenriched 33 was prepared in six steps by Snyder

大平進
Baran reductive olefin-enone cyclization
(BROC)

大平進
not amenable to scale-up.

大平進

大平進
formal (3 + 2) annulation

大平進
Fuchs reagent

大平進
be conducted at gram scale.

大平進

大平進
Johnson-Claisen rearrangement

大平進
MHATinitiated reductive olefin-nitrile cyclization

大平進
Fe(acac)3 and PhSiH3 unsuccess

大平進
Shenvi’s MHAT conditions

大平進

大平進

大平進
strategic redox reaction

大平進
100% ideality in terms of strategic step count

大平進


