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Introduction

Pavidolide B (1)

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

O 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);

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

promyelocytic leukemia cell lines.




Retrosynthetic analysis of Pavidolide B (1)
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Retrosynthetic analysis of Pavidolide B (1)
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Asymmetric synthesis of Precursor 4

O
Cu-Al Ox, air, ‘BUOK RhCI(PPh3)3 (5 mol%)
e
EtOH, rt, 36 h, 42% H, (1 atm), Toluene
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Asymmetric synthesis of Precursor 4
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Screening of the reaction of conditions

EtO
conditions
EtO 'Pr
MeOOC o)
o 4
entry conditions solvent time (h) temp. (°C) vyield 2(%)

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), AIMe;  toluene 3 25 40-48
7 PhSSPh, BPO, UV (250 W) toluene 5 25 23

a|solated yield




Screening of the reaction of conditions
|

entry conditions solvent time (h) temp (°C)  vyield 2(%)
PhSH, Ru(bpy);Cl,,
8 p-toluidine, blue LEDs MeCN 4 25 30
PhSH, Ir(ppy),(dtbbpy)PFs,
d p-toluidine, blue LEDs MeCN S 25 ar
PhSH,
10 Ir(dF(CF3)ppy),(dtbbpy)PF, MeCN 2 25 50
p-toluidine, blue LEDs
benzyl mercaptan,
11 Ir(dF(CF3)ppy),(dtbbpy)PFg, MeCN 5 25 23
p-toluidine, blue LEDs
methyl thiolgycolate,
12 Ir(dF(CF3)ppy),(dtbbpy)PFg, MeCN 2 25 25

p-toluidine, blue LEDs

a|solated yield
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Asymmetric total synthesis of Pavidolide B (1)

EtO PhSH, Ir(dF(CF3)ppy)2(dtbbpy)PFg
p-toluidine, blue LEDs, MeCN
EtO ’Pr 50%
MeOOC o)
o 4

Me,NOH, 'PrOH/H,0 10:1, rt, 12 h OHC 1) Ni(acac),, EtyZn, isoprene, THF
r s

2) DMP, NaHCO3, DCM, rt, 4 h

-
then toluene 120 °C, 4 h

then HCI (2.0 M), THF, rt, 2h

ORTEP of 12
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Asymmetric total synthesis of Pavidolide B (1)

RhCl; 3H,0, sealed tube

EtOH/DCM 6:1, 100 °C
95%

ORTEP of 1

Pavidolide B (1)
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Total synthesis of (+)-Meloscine and (F)-Epimeloscine

Hanmo Zhang, Dennis P. Curran J. Am. Chem. Soc. 2011, 133, 10376.
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Retrosynthetic analysis of 14 & 15
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Synthesis of divinylcyclopropanecarboxylic acid

1) PhsP= CH2 Z\/ X
2) LiOH
60%

N2CHCOEt ) Pd(OH),, Ho _
Rh(OAc), 2) TEMPO, Phl(OAc),
66/o 86%
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Synthesis of (*)-Epimeloscine and (*)-Meloscine
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18a, R = Bn 23 from 19 and 17a, 83% 17b, 77%
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BusSnH '/ 1) TFA
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AIBN 2) allyl bromide
16a, R = Bn, 55% 24a, R = Bn, 83%
16b, R = H, 38% 24b,R=H, 73%
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Synthesis of (*)-Epimeloscine and (*)-Meloscine

Grubbs Il KOBu
_—
R=H
24a, R = Bn, 83% 25a, R = Bn, 94%, roadblock
24b, R =H, 73% Epimeloscine 15, R =H, 89%

Meloscine 14, 83%
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Retrosynthetic analysis of Melodinus Alkaloids

Pd-Catalyzed (3+2)
Cycloaddition

NO, V.
> [ j:
7 +
MeO,C
NHR 2 LZMe
30

28 29

Alexander F. G. Goldberg, Brian M. Stoltz. Org. Lett. 2011, 13, 4474.
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Synthesis of the ABC ring system

| 4 O.N

Pdy(dba);z (5 mol%)

dppe (12.5 mol%)
+ >
THF, 40°C, 14 h
NO, MeO,C 60%

02M6

31 30

33a (1:2 dr, 79%) 33b

Zn powder

_
ACOH/H,0

75-90 °C
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Closure of D ring

Ph
oHe" X

then NaBH,4

34

COzMe
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1) Ac,0, pyridine
>

2) Grubbs I
84%
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Summary

Pavidolide B (1)

Meloscine
Epimeloscine
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Introduction

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
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.
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Summary

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
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.
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Selective Cu-Al Ox mediated enone allylic hydroxylation

;o
R! R2 o RIRS_n O
O=§=) —_— H =§:)<//

R1 R2 R1 R2
O‘ NP7 = 0
R' R2 R! R?
O— - —
_&—) ‘ O_g)\ EtOH
0 ——> 0 ——>
* ‘] ;O S “ ] /O

24



Synthesis of cyclopropane
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Synthesis of 18
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