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Our research interests span many fields, ranging from total synthesis of
natural product, synthetic methodology, combinatorial chemistry and small
molecule based chemical biology.
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Pavidolide B (1)

 It was isolated from the marine soft coral Sinularia pavida by Lin group in 2012;

 It features a dome-sharped 6/5/7 fused-ring system and fully functionalized C ring

of pavidolide B, with seven contiguous stereocenters (one quaternary);

 The molecule shows high selective inhibitory activity against a number of human

promyelocytic leukemia cell lines.
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Screening of the reaction of conditionsScreening of the reaction of conditions

entry conditions solvent time (h) temp. (oC) yield a (%)

1 PhSH, AIBN toluene 9 60 trace

2 PhSH, AIBN toluene 6 80 32

3 PhSH, AIBN toluene 3 100 31

4 PhSH, AIBN toluene 3 120 35

5 PhSSPh, AIBN, UV (250 W) toluene 5 25 32

6 PhSSPh, AIBN, UV (250 W), AlMe3 toluene 3 25 40-48

7 PhSSPh, BPO, UV (250 W) toluene 5 25 23
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a Isolated yield



Screening of the reaction of conditionsScreening of the reaction of conditions

entry conditions solvent time (h) temp (oC) yield a (%)

8
PhSH, Ru(bpy)3Cl2, 

p-toluidine, blue LEDs
MeCN 4 25 30

9
PhSH, Ir(ppy)2(dtbbpy)PF6, 

p-toluidine, blue LEDs
MeCN 5 25 47

10
PhSH, 

Ir(dF(CF3)ppy)2(dtbbpy)PF6, MeCN 2 25 503 2 6

p-toluidine, blue LEDs

11
benzyl  mercaptan, 

Ir(dF(CF3)ppy)2(dtbbpy)PF6, 
p-toluidine, blue LEDs

MeCN 5 25 23

12
methyl thiolgycolate, 

Ir(dF(CF3)ppy)2(dtbbpy)PF6, 
p-toluidine, blue LEDs

MeCN 2 25 25
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a Isolated yield
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Total synthesis of (Total synthesis of (±±))--MeloscineMeloscine and (and (±±))--EpimeloscineEpimeloscine
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Hanmo Zhang, Dennis P. Curran J. Am. Chem. Soc. 2011, 133, 10376.
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Synthesis of Synthesis of divinylcyclopropanecarboxylicdivinylcyclopropanecarboxylic acidacid
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Rh(OAc)2
66%

1) Pd(OH)2, H2

2) TEMPO, PhI(OAc)2
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1) Ph3P=CH2

2) LiOH
60% O

OH
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Alexander F. G. Goldberg, Brian M. Stoltz. Org. Lett. 2011, 13, 4474.



Synthesis of the ABC ring systemSynthesis of the ABC ring system

19



Closure of D ringClosure of D ring
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The (-)-pavidolide B, a tetracyclic diterpenoid, was isolated
in a small quantity from the marine soft coral Sinularia pavida
by Lin and co-workers in 2012. This molecule shows high
selective inhibitory activity against a number of human
promyelocytic leukemia cell lines.

The efficient synthesis of the dome-shaped 5/5/6 fused-ring

IntroductionIntroduction
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The efficient synthesis of the dome-shaped 5/5/6 fused-ring
system and fully functionalized C ring of pavidolide B, with
seven contiguous stereocenters (one of which is quaternary),
poses huge challenges, and efficient strategies for successful
execution need to be designed.



In summary, the asymmetric total synthesis of pavidolide B
(1) was achieved for the first time in 10 linear steps with 16%
overall yield. The key step is a radical-based cascade
annulation of ester 4. This reaction assembles the fully

SummarySummary
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annulation of ester 4. This reaction assembles the fully
functionalized tricyclic C ring of pavidolide B with formation of
two C−C bonds, two rings in a single step, and four
stereocenters including the C4 quaternary center.



Selective CuSelective Cu--Al Ox mediated Al Ox mediated enoneenone allylicallylic hydroxylationhydroxylation
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Synthesis of Synthesis of cyclopropanecyclopropane

25

R1

Br

OR2

O

Re face attack

R1

Br

OR2

O

Re face attack

A
2B2

H

R2O2C

R1
C



NHBoc

tBuLi, LaCl3·2LiCl

N

O

Boc NHBoc

OH

N

Boc

Ac2O, py or
p-TsCl, py

NHBoc

N Boc

Synthesis of 18Synthesis of 18

26

Ac2O, py or
p-TsCl, py

NHBoc

N Boc


