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Scabrolide A

Sinularia soft coral

• Isolated from Taiwanese soft coral Sinularia scabra
• Member of the norcembranoid diterpenoid family
• Exhibits promising anti-inflammatory activty via inhibition of
  IL-6 and IL-12 production
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Approach to the Core
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1. Cp2TiCl2, Mn0

    Collidine•HCl
    1,4-CHD, THF, 23 °C
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2. IBX, MeCN, 50 °C
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(–)-Jorumycin: an Anticancer bis-THIQ Natural Product
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Isolated in 2000 from Jorunna Funebris, aka the spotted nudibranch

∎  Typical bis-THIQ syntheses employ sequential Pictet–Spengler reactions for THIQ construction (biomimetic)
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Conventional, Biomimetic Approach:
Pictet-Spengler, Bischler-Napieralski

New approach (this research):
Cross Coupling/Reductive Cyclization

bis-THIQ core
∎  Goal: Complementary, Non-Biomimetic Syntheses

Williams, Chem. Rev. 2002, 102, 1669–1630Fontana, Tetrahedron. 2000, 56, 7305–7308

Total Syntheses of (–)-Jorumycin

Stoltz, Science. 2019, 363, 270–275.
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+ CsOPiv (40 mol %)
Cs2CO3 (3.5 equiv)
PhMe, 130 ºC, 4.5 h

93% yield – 7 gram scale

Pd(OAc)2 (20 mol %)
P(t-Bu)2Me•HBF4 (50 mol %)
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‡∎  Palladium-catalyzed, C–H activation-based Fagnou coupling

∎  Iridium/BTFM-Xyliphos/Iodide combination enables highly selective tetra-reduction with concomitant lactamization
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83% yield, >20:1 dr, 88% ee – >500 mg scale
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6 steps

Myrioneuron Alkaloids –– Myrifabrals A–D
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(±)-α-myrifabral C (±)-α-myrifabral D

(±)-α-myrifabral A

Myrioneuron faberi

•Unique cyclohexane fused octahydroquinolizine skeleteon
•Inhibition of Hepatitis C virus replication (HCV, IC50 0.9 to 4.7 µM with racemates)
•Isolated as racemic mixtures of α and β-OH epimers
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5 stereogenic centers (4 contiguous) 
1 quaternary carbon center
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Retrosynthetic Analysis of (–)-Myrifabral A
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Synthesis of the Tricyclic Core
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Dean–Stark, 50 h

(2.0 equiv)
4-CF3PhB(OH)2, (10 mol %)

Pd2(dba)3 (2.5 mol %)
(S)-(CF3)3-t-BuPHOX (6.0 mol%)

94% yield, 88% ee
(10.0 g scale)
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CH2Cl2 (0.20 M), 23 ºC, 16 h

PhMe (0.03 M), 23 ºC, 7 h

P

CF3

F3C

CF3

N

O

t-Bu

(S)-(CF3)3-t-BuPHOX

CH(OEt)3 (20.0 equiv)
p-TsOH•H2O (2 mol %)

EtOH, 40 °C, 16 h

LiEt3BH (1.2 equiv)
CH2Cl2, –78 °C, 1 h

89% yield, 2.5 g scale
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End Game of (–)-Myrifabral A and B

L-Selectride (1.5 equiv)
THF, –78 °C

then

97% yield, >19:1 dr 
1.0 g scale
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LiAlH4 (4.0 equiv)
–78 °C to reflux
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1.4:1 β:α-OH
85% yield, 100 mg scale

1:1 H2O/THF, 23 °C, 4 h

THF, 20 °C, 10 min
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Syntheses and Biological Evaluation of bis-THIQ Analogs
∎  Different oxygenation pattern on the A- and E- rings displayed different bioactivity

100 nM > 800 nM500 nM

=   Not Determined

Breast Ovarian Colon Lung

IC50 (29 Whole Cell LInes)

In collaboration with with Dr. Dennis Slamon at UCLA Translational Oncology Research Laboratories
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A1:  X = Y = H
A3: X = H, Y = OH

A2: X = OH, Y = H
A4: X = Y = OH

∎  Syntheses of other non-natural bis-THIQ analogs for medicinal chemistry studies
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1. PCl3, DCM
2. Jones [O];
then SOCl2

MeOH, reflux

3. SeO2
4. NaBH4

5. Hydrogenation
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(50 mol %)

CsOPiv (40 mol %)
Cs2CO3, PhMe

130 °C

Goals: improve/maintain potency, simplify the structure, and improve metabolic stability
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Completion of Scabrolide A
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diastereomers at C(15)

1. m-CPBA, CH2Cl2
    0 – 23 °C

2. Ph(CH3)2SiH
    [RuCp*(CH3CN)2]PF6
    CH2Cl2, 0 °C

74% yield
over 2 steps
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2. TiCp2Cl2, Mn0

    collidine•HCl
    1,4-CHD, THF 
    23 °C

1. hv (350 nm) 
    PhH, 23 °C

+ C(15) epimer
1.7:1 dr (separable)

70% yield
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