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Introduction 

>  Nortriterpenoid Family 
 
 
>  Extracted from Schisandra rubriflora in 2006 by Xiao et al. 
 
 
>  First synthesis by Li et al. in 2014 

>  Weak anti-HIV activity 
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Retrosynthetic Approach 
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Preparation of Fragment 7 
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Preparation of Fragment 7 

OHOH OHOPMB OOPMB

OH
NaH (2.2 equiv.)
THF, 0 °C

TBAI (0.05 equiv.)
PMBCl (1.0 equiv.)
reflux, 12 h

CrO3 / H2SO4
(1.5 equiv.)

acetone, 0 °C,
1 h

OH OH

Vinyl acetate
(5.0 equiv.)
Novozyme 435
(10 wt%)

pentane, rt, 2.5 h

OOPMB

O

EDC•HCl (1.5 equiv.)
Et3N (2.0 equiv.)
DMAP (0.1 equiv.)
THF, rt, 16 h

(quant.) (65%)

(39%, 98% ee)

(81%)
OPMB

OHO

HOPMB

OMeO

H

LiHMDS (3.0 equiv.)
Et3N (30 equiv.)

Toluene, –78 °C, 5 h
(warm to rt)

TMSCHN2 (1.1 equiv.)
Toluene / MeOH (5:1)

rt, 30 min

(96%, dr> 20:1)(88%)

S1 9

1011S2
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Preparation of Fragment 7 

OPMB

OMeO

H

OPMB

OH

H OPMB

O

H
OPMB H

DIBALH (2.5 equiv.)
CH2Cl2, –78 °C to –30 °C, 2 h

DMP (1.3 equiv.)

NaHCO3 (1.0 equiv.)
CH2Cl2, 0 °C to rt, 1 h

[Ph3P–CH2I]+ I– (2.0 equiv.)
NaHMDS (2.0 equiv.)
THF, –78 °C to rt

NaHMDS (2.0 equiv.)
–78 °C to rt

(97%) (90%) (84%)

S2

S3 S4 S5

Stork-Zhao olefination / elimination 
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Preparation of Fragment 7 

OPMB H
OPMB H O H

H

SiMe2Bn SiMe2Bn

SiMe2Bn

LiHMDS (1.4 equiv.)
THF, –78 °C

1) DDQ (1.5 equiv.)
CH2Cl2 / H2= (4:1), rt, 1 h

2) DMP (1.4 equiv.)
NaHCO3 (1.0 equiv.)

CH2Cl2, rt, 1 h

1) CBr4 (2.0 equiv.)
PPh3 (4.0 equiv.)
CH2Cl2, –30 °C to 0 °C,
1 h (85%)
2) n-BuLi (2.2 equiv.)
THF, –78°C to rt, 40 min

(98%) (83%)

(98%)

S5 12 S6

7

BnMe2SiCl (1.4 equiv.)
–78 °C to rt
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Preparation of Fragment 8 
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Preparation of Fragment 8 

TBSO
TBSO

EtO O

TMS

O

EtO

TBSO

TMS

OH

TBSO

TMS

OH

TBSO

O

n-Buli (1.1 equiv)
THF, –78 °C, 1 h
EtOCOCl (1.1 equiv.)
–78 °C to rt, 3 h

Mg (1.5 equiv.), I2 (trace),
Et2O, reflux, 5 h

CuBr•SMe2 (1.2 equiv.), THF,
–78 °C to 40 °C, 40 min
13 (1.2 equiv.), –78 °C

Br
TMS

(1.0 equiv:)

13 (98%)

DIBALH (2.2 equiv.)
CH2Cl2, –78 °C, 3 h

S9 (90% over 2 steps)

Ti(Oi-Pr)4 (1.0 equiv.)
D-(–)-DET (1.2 equiv.)
t-BuOOH (3 equiv.)

4 Å MS, CH2Cl2,
–20 °C, 22 h

14 (92%, 92% ee)

S8



10 

Preparation of Fragment 8 

TMS

OH

TBSO

TMS

OH

TBSO

O

OH

TMS

O

TBSO OH

HO O

O

TBSO TMS

14 (92% ee)

AllylMgCl (4.0 equiv.)
THF, 0 °C, 10 min

S10 (97%)

1) SO3•py (8 equiv.), DMSO,i-Pr2EtN, CH2Cl2, 0 °C to rt, 2 h
2) 2-methylbutene, NaH2PO4, NaOCl, t-BuOH / H2O (3:1), 18h

BOPCl (3.0 equiv.)
MeCN, Pyridine, rt, 3 h

S11 (92%) 15 (83%)
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Preparation of Fragment 8 

O

O

TBSO TMS

TMS

TBSO OH

HO TMS

TBSO OH

HO

TMS

TBSO OH

O
OH

H O
HO

HO

TMS

TBSO

MeMgBr
(6.0 equiv.)

THF, –5 °C
to rt, 1.5 h

+

15 16 (67%) S12 (32%)

OsO4 (2 mol%), NaIO4 (4.0 equiv.)
2,6-lutidine (2.0 equiv.)

dioxane / H2O (4,6:1), rt, 2 h

MeMgBr
(3.0 equiv.)

THF, –5 °C to rt, 1.5 h
34%

+

(88%, mixture of four inseparable isomers)
S13 S14
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Preparation of Fragment 8 

TMS

OTBSOH

O
HO

HO
OH

OH

TMS

OTBS

TMS

OHOH

O
MeO

HO
OMe

OH

TMS

OH

+ +

CSA (0.25 equiv.)
MeOH, rt, 18 h

(98%, mixture of 
partially separable

isomers)

S15
(64:36 mixture of epimers)

S16
(53:47 mixture of epimers)(mixture of four inseparable isomers)

S13S14
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Preparation of Fragment 8 

TMS

OH OH

O
OMe

H O
MeO

HO

TMS

HO

TMS

O OH

O
OMe

H O
MeO

HO

TMS

O

+

S15
(64:36 mixture of epimers)

S16
(53:47 mixture of epimers)

SO3•py (8 equiv.)
DMSO, i-Pr2EtN,

CH2Cl2,0-10 °C, 1 h
84% combined yield

17
(56%, 61:39 mixture of epimers)

18
(29%, 53:47 mixture of epimers)
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Preparation of Fragment 8 

TMS

O OH

O
OMe

H O
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HO

TMS

O
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17
(61:39 mixture of epimers)

18
(53:47 mixture of epimers)

1) (PhO)2P(O)CH2CO2Et (2.0 equiv.)
KHMDS (2.0 equiv.), THF, 0 °C, 2 h
2) CH2Cl2 / TFA, 0 °C, 15 min-1 h

(47% over 
2 steps)

(47% over
2 steps)

K2CO3 (4.0 equiv.)
MeOH H

8 (quant.)19
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Two Different Strategies 
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7 (1.3 equiv.), n-Buli (1.2 equiv.)
THF, –78 °C

6 (1.0 equiv.), –78 °C to –10 °C, 2 h

7 (1.4 equiv.), n-Buli (1.3 equiv.)
THF, –78 °C
8 (1.0 equiv.), –78 °C to –50 °C, 4 h

6 7 8

21 (67%) 24 (85%)
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Palladium Catalyzed Cyclization 
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TBSOTf (1.2 equiv.)
2,6-lutidine (1.5 equiv.)
CH2Cl2, 0°C to rt, 4 h

Pd(PPh3) (0.1 equiv.)
Et3N (8 equiv.)
MeCN, 80 °C, 18 h

TBAF (4.0 equiv.)
THF, rt, 30 min

H2O2, KHCO3 (2.0 
equiv.), MeOH,
rt, 12 h

Et3SiH (4.0 equiv.),
ZnCl2 (1.5 equiv.),
CH2Cl2,rt, 3 h

(then, TBAF (1.0 
equiv.) THF, rt, 30 min,
to desilylate aryl TES
ether generated
in the above step)

21 (67%) S17 (75%)
22 (91%)

23 (51%)

TBSO
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Cobalt Catalyzed Cyclization 
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TBSO
H

SiMe2Bn

H

TBSCl (1.2 equiv.)
imid. (1.5 equiv.),
DMAP (0.1 equiv.)

20 mol% CpCo(CO)2
40 mol% PPh3

MW (300 W), PhCl,
150 °C, 25 min

24 (85%) S19 (98%)

SiMe2Bn

TBSO

O O

O

H
H

H

22 (54%)

DMF, rt, 6 h

OHO O

O

H
H

H
OHO O

O

H
H

H

TBAF (4.0 equiv.)
THF, rt, 30 min

H2O2, KHCO3 (2.0 
equiv.), MeOH,
rt, 12 h

Et3SiH (4.0 equiv.),
ZnCl2 (1.5 equiv.),
CH2Cl2,rt, 3 h

(then, TBAF (1.0 
equiv.) THF, rt, 30 min,
to desilylate aryl TES
ether generated
in the above step)

23 (77%)

TBSO
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Cobalt Catalyzed Cyclization 
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Cobalt Catalyzed Cyclization 

SiMe2Bn

OH
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20 mol% CpCo(CO)2
40 mol% PPh3

MW (300 W), PhCl,
150 °C, 25 min

TBAF (4.0 equiv.)
THF, rt, 30 min
H2O2, KHCO3 (2.0 equiv.), 
MeOH, rt, 12 h

Et3SiH (4.0 equiv.),
ZnCl2 (1.5 equiv.),
CH2Cl2,rt, 3 h

25 (67%)

S18 (84%)

O

O

O

H

HO
H

SiMe2Bn

H

24 (85%)
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H
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End Game 
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1) OsO4 (2 mol%),NMO,
acetone / H2O (3:1)
rt, 3 h

2) NaIO4 / SiO2, 
CH2Cl2, rt, 15 min

26 (85% over 2 steps)23
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End Game 
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ZnCl2, SOCl2,
CDCl3, rt, 3 h

ZnCl2, CH2Cl2,
–30 °C to rt, 12 h

1 (38% over 2 steps)
Rubriflordilactone A

30 (33% over 2 steps)

28 27
2

26

+
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Conclusion 

>  Enantioselective synthesis of Rubriflordilactone A 

>  Two similar strategies Pd and Co 

>  Key Step : Palladium or Cobalt catalyzed Tricyclization  

>  Unnatural enantiomer 

 

Thank you for your attention 


