
H. Wang, Y. Liu, H. Zhang, B. Yang, H. He, S. Gao
Asymmetric Total Synthesis of Cephalotaxus Diterpenoids: Cephinoid P,

Cephafortoid A, 14-epi-Cephafortoid A and Fortalpinoids M-N, P
J. Am. Chem. Soc. Article ASAP

DOI: 10.1021/jacs.3c05455

DIBAL-H (5 eq)
Et2O, -78°C to 0°C

NaIO4
H2O, rt

1)

2)

3)

4)

5)

6)

7) Sc(OTf)3
aq. HCOH

THF, rt

TESCl, DMAP
imid. DCM
0°C to rt

9)

12) DMP, NaHCO3
DCM, 0°C

NaClO2 , NaH2PO4
2-methy-2-butene
tBuOH, H2O, THF

then 6N HCl

13) EDCl, DMAP
DCM, 0°C

TESCl, DMAP
imid. DCM, 0°C

14)

15)
PdCl2(PhCN)2
CuCl2•2H2O

AgNO2, NaHCO3
tBuOH/MeNO2, O2

16)

17)
Co2(CO)8

then TMSOTf
DCM, -78°C

DIBAL-H (1 eq)
DCM, -78°C

18)19)

20)

2 steps from
(-)-quinic acid

Ac2O
DIPEA, DMAP

DCM, 0°C

MeLi, CuI
TMSCl, Et3N

THF

O

O

OMe
Me

OMe

Me

MeLi
ClCO2Allyl

HMPA, THF, 0°C

Pd(PPh3)4, THF, 0°C
then

TMSI, HMDS
DCM, rt

KHMDS
Comins' reagent

THF, -78°C

Pd(dppf)Cl2
Et3N, HCO2H
DMF, 80°C
then HCl

O

O

O
OMe

Me

OMe
Me

OH

O

OH

O

HO

MeO2C

OMe
Me

OMe

Me

MeTMSO

O

O

OMe
Me

OMe

Me

MeTMSO

O

O

OMe
Me

OMe

Me

MeO

OTES

8)

10)

O

O

OMe
Me

OMe

Me

Me

OH

11)

OH

OH

Me
CO2H

O

O
TESO

Me

C , nBuLi
then SM

THF, -78°C

O

O
TESO

Me

HO

Me TMS

OH

OHO

Me

Me

(OC)3Co

(OC)3Co

CSA, MgSO4
CO (1 atm)

iPrOH, 60°C

(COCl)2
DMSO, Et3N
DCM, -78°C

O

OiPr
O

Me

Me

(OC)3Co

(OC)3Co

tetramethylthiourea
N2

PhMe, 100°C

21)

O

OiPr
O

Me

O

Me NaBH4
EtOH / THF

0°C

NaIO4 , OsO4
THF /H2O

0°C

22)

23)
O

OiPr
HO

Me
O

O

Me
TFA

H2O/MeCN
90°C

Ag2CO3 / Celite
PhMe, 120°C

22)

23)
O

O
HO

Me
O

O

Me

Cephinoid P

NO

O O

Me

ITMS

LiHMDS
THF, -78°C

then

1)

Bn

NO

O O
Me

Bn

TMS

LiBH4
MeOH / THF

0°C

DMP, NaHCO3
DCM, 0°C

2)

3)

Me

TMS

O

H
4)

O

P

N2

MeO

O

MeO

K2CO3
MeOH / DCM

0°C

TMS

Me

Anti-Markovnikov Wacker
Oxidation:

ZK. Wickens, B. Morandi, RH. Grubbs.
Aldehyde selective Wacker type oxidation of unbiased alkenes enabled by a nitrite co catalyst

Angewandte Chemie 125.43 (2013): 11467-11470.

Fetizon reagent: Ag2CO3 / celite for mild selective oxidations of lactols to lactones
Fetizon, M., V. Balogh, and M. Golfier.

"Oxidations with silver carbonate/celite. V. Oxidations of phenols and related compounds."
J. Org. Chem., 36.10 (1971): 1339-1341.

Building Block synthesis:
H. Zhang, H. He, and S. Gao.

"Asymmetric Total Synthesis of Cephanolide A."
Angewandte Chemie International Edition 59.46 (2020): 20417-20422.

H

H

H H

H

H

H

H

H




