Asymmetric Total Synthesis of Venezuelaene A via TEMPO+BF4—-Mediated
Oxidative Nazarov Cyclization and Cascade Metathesis

Sujun Xie, Axiao Tao, Qian Wang, Jia-Dong Yu, Chengqing Ning, Jing Xu
Journal American Chemical Society 2026, 148 (32): 34696-34702.

trans-tused |5-b5] ring systemstrans-tused [5-5] ring system

LHMDS, HMPA, Et;Zn,

o

\\\\/
R

TEMPO'BF ;~ -mediated
DXFdGﬁVE Nazarov
Sroltz decarboxylative W

allylic alkylation

R= ?(/\/OBH
Strategic carbon
atom transfer

[s]
(+)- Pulegune Ry
Homologation
Stereocontrol

|

Cascade
metathesis

Venezuelaene A

IEMPO*BF4-mediated oxidative Nazarov cyclization

“ 3,3-dimethylallyl bromide Do on ST RO
. > : R,rﬂ TEMPO*BF, R/ﬁo :
W o o . : '
' (+)-Pulegone -78 *Cto 0 °C, 90% VR l R‘| Oxidative Nazarov Cyclization X R E
°C Solvent T Yield E l ;e:‘tzag/enyl cation formation (0] T E
25 Dioxane Sh 34 ' :
25 THF 2h 12 . Ri 47 electro- Ri M0 cation 1 E
25 DOME 2h 61 VinylMgBr, LaClye2LiCl, : R}féﬁ‘ R ey “
25 MTBE Sh 32 TH FI 0°Cto-78 .c' 81% E Ry I R,I Ry R & :
Ry 4 '
25 Hexane Sh trace ' :
25 DCM 2h 8 T
25 Toluene 5: 10 TDEI\“/,:EOZgF:Z’ Stoltz decarboxylative asymmetric allylic alkylation
25 MeCN  2h  trare , 25 ° T e e
25 Acetone 2h trace - A, Decar ic allylic of car
40 DME 2h 56 61% P a_p 0
60 DME 2h 53 5 ? el rmmokEs Y i‘j"\/ B
80 DME - 2h. 38 ! THF, 25 °C PR N/
’ ' 85% yield, 88% ee “tBu
' (®)-1 (S)-2 (S)-+-BuPHOX
Conventional double a-
alkylation unsuccess
" 1) LHMDS, allyl chloroformate, Pd,(dba);, 6, :
PhMe, 0 °Ctor.t., quant. THF, r.t., 92% ! o
K > > i l
e 2) Cs,CO,, | OBn, Stoltz decarboxylative PPhy N
MecCN, 60 °C, 78% allylic alkylation ¢Bu
. perfect 6, (R)-'BUPHOX
diastereoselectivity /NHam;
THF, -78°C, 72%
1) TESCI, imidazole,
DCM, 0°Ctor.t.,, 89% R H
2) Burgess reagent, SN DMP, NaHCO;, SN
PhMe, 80 °C, 74% Sml,, THF DCM, r.t., 74%
- — f———
3) IBX, DMSO/THF, r.t., 74%
OH

50 °C, 72%

Li/NHy(f),
THF,-78°C, 59%

-' ’_.J LDA, HMPA, 25,

THF, -78°C Pb{OAC),
—_ —_—
' o OH  DCM/MeOH, 0 °C
. osg < ° 56%, 2 steps
24 ‘ 0,’ Ny 1 26
desired C1 and C2 \_ ‘o N
stereogenic centers = 25 Achiral oxaziridines unsuccess
Pd/C, H,, )'
cyclohexane Grubbs Il, DCM sy
58% X reflux, 81%
Ene-yne-ene
—— Venewelaene A — 30 cascade metathesis 1

o

1) LHMDS, 2llyl chloroformate, Pd,(dba)g, 6, cman

PhMe, 0 °Ctor.t., quant. THF, r.t,, 92%
2)C5;€05, 17""08n,  Stoltz decarboxylative
MeCN, 60 °C, 78% allylic alkylation

Tsuji-Wilkinson
decarbonylation

Rh{PPh)5Cl
—_—

NMP, 100 °C
62%

DIBAL-H, THF, S5 °C, 73% l

1) DMP, NaHCOQ3, BCM, r.t.

2) TMSCHN,, n-Bull,
THF,-78°Ct0 0°C /=
3) n-Buli, Mel, OH
THF, -78°Ctor.t.,
62% over 3 steps

ene-yne-ene cascade metathesis



大平進
Asymmetric Total Synthesis of Venezuelaene A via TEMPO+BF4–-Mediated Oxidative Nazarov Cyclization and Cascade Metathesis
Sujun Xie, Axiao Tao, Qian Wang, Jia-Dong Yu, Chengqing Ning, Jing Xu
Journal American Chemical Society 2026, 148 (32): 34696–34702.

大平進

大平進

大平進

大平進

大平進

大平進

大平進

大平進
[

大平進
]

大平進

大平進

大平進

大平 進
trans-fused [5-5] ring systemstrans-fused [5-5] ring system

大平 進
TEMPO*BF4-mediated oxidative Nazarov cyclization

大平 進
Stoltz decarboxylative asymmetric allylic alkylation

大平 進
ene-yne-ene cascade metathesis

大平 進
Conventional double a-
alkylation unsuccess

大平 進
perfect diastereoselectivity

大平 進
epimerization at C1 unsuccess

大平 進
desired C1 and C2 stereogenic centers

大平 進
Achiral oxaziridines unsuccess

大平 進
Tsuji-Wilkinson 
decarbonylation

大平 進

大平 進

大平 進
another way


