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Total Synthesis and Mechanistic Studies on Cortistatins,
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Cortistatins exhibit extremely strong cytotoxicity against human umbilical vein endothelial cells.
Owing to its unique inhibition activity of angiogenesis and unusual steroidal structure, cortistatins have
currently become the most challenging targets in the total synthesis. We originally developed the
concise and highly stereoselective routes to cortistatin A and J, the most potent congeners.
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Figure 1. Synthesis plan of cortistatin A

Fo. LOGHRPRHEZFIH L TaLF A
2FIQBLO, 2-TAFVIANALT AL T
VAPV TAE T ) DEERBITo T,

4. BFITRR

F9°. CD RO SLAREIRA A plE & B %S
L 7z (Scheme 1), & 5 12 A F ¥ g 7
(+)-Hajos-Parrish 7 b~ o (7) % HZEFEHZ VY,
SEARIEIRIGIC 7 b &g - R L T ) v
Baamk L7z, It 9 Ll L, 10 ~7%
BLzZOL, THEGEZLAZERIISETT L
T, 11 2157, ClI-12 filicA L 7 &8 A

1. NaBH4, MeOH, -78 °C

0. 2. TBSCI, imidazole O,
Me DMF, 1t Me
- 8
o quant (2 steps) OTBS

(+)-Hajos-Parrish 8

9
ketone (7) TBSO.
. \/\l
53% | NaH, DMSO
) THF, rt
NiCl,-6H,0
o NaBH,, MeOH o
Me -70°C Me
J 3 oTBS 0% oTBS
TBSO TBSO
11 10

1. TMSCI, HN(TMS),

90% Nal, MeCN, rt

(2steps) | 2 pd(OAc),, MeCN, 1t
oAy Tf,0, LDA, THF TiO
Me -100 °C to -90 °C Me
R oTBS 95% R OTBS
J H H
TBSO TBSO
12 13
Pd(PPh
1. DIBAL, toluene co( El;\‘)“
-78°C 90%
) MeOH, DMF
2. De§s-Mart|n 55 °C
periodinane
OHC NaHCO3 MeO,C.
0 Me CH,Cly, 1t Me
H\: OTBS ™ g4 (2 steps) 3 oTBS
TBSO TBSO
6 14

Scheme 1. Synthesis of CD-ring of cortistatins
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Scheme 2. Synthesis of pentacyclic framework
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Scheme 3. Installation of isoquinoline moiety
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Scheme 4. Total synthesis of cortistatin J
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