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Isolation, Background, and Cortistatin Synthesis

Cortistatin A Cortistatin J

¢ Cortistatin A was elucidated by Kobayashi and colleagues in 2006

e Inhibitor of angiogenesis - potential antitumor agent
Potent - IC5 of 1.8 nM for human umbilical vein endothelial (HUVEC) cells

¢ |[n 2008, Baran reported the first laboratory synthetic route to cortistatin A

¢ three independent routes to cortistatin A have been reported
Baran, Nicolaou, Shair
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Previous Synthetic Approach

e Geminal dihalogenation of unactivated hydrocarbon

PhI(OAC),, Br,
TMSCI, Im
' ot

DBU, LiCl

Baran, J. Am. Chem. Soc., 2008, 130, 7241

¢ 1,4-Addition / Aldol / dehydration Cascade

K,CO4
dioxane

53%

Nicolaou, Angew. Chem., Int. Ed., 2008, 47, 7310
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Previous Synthetic Approach

¢ aza-Prins Cyclization

Me,NH, ZnBr,

Shair, J. Am. Chem. Soc., 2008, 130, 16864

¢ PtCl, Catalyzed Cycloisomerization

10-20 mol% PtCl, -

benzene, rt-40 °C

Sapong, Angew. Chem., Int. Ed., 2008, 47, 6650
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Retrosynthetic Disconnection and o-Vinyl Benzylzinc reagent Preparation

OTIPS

ZnCl T+

TIPSOTf PdClI,(PPhs),
2,6-_Il_l|1-’|c|;l|ne - CHzfl_(;I:ZnBr -
CO,CH3 93% CO,CH3 100% CO,CH3
S

OTIPS OTIPS OTIPS

Mg, Et0; Br,, PPh,
ZnCl, imidazole
ZnCl THF Br DCM OH
88%
= = =
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Synthesis of Azido Alcohol from a-Methylene Ketone - 1
CH, OTBS CH, OTBS CH, OTBS
TESOTf nBuLi CsF
PPh (CH,0) PhNTY,
o DCM ~ TESO H THF ~ TESO DME
75% 92%
PPh
+
TfO ™
OTIPS
ZnCl —
Z Grubbs I
Pd,dbas, S-Phos
70%
(PPh3);RhCI
500 psi H,
PhH

TfO
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Synthesis of Azido Alcohol from a-Methylene Ketone - 2

LiNEt,
THF
50%
TBAF; PhI(OCOCF,),
DCM; (CF53),CHOH
50%
Et;SiH
PPh,)sRhCI
- (PPhs)3
then Py, NBS

70%, >20:1 dr

1. TMG azide
2. (R)-CBS
85%, 15:1 dr
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Cortistatin A Series

P(CHs)3
Formalin
NaBH;CN

Pv

Cl

2.HF,0°C
80%

Sc(OTf),

TFA
-

Dioxane
94%

' o

N A}

65%

¢

MeOH
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Cortistatin J, K Series

P(CHa3)3
Formalin
NaBH;CN
1. P(CHs3)3, Formalin HCI
NaBH;CN ¢ CHCl,

2. Ac,0, Sc(OTH),, 79%

Pd(PPhs),, LiBH, DMP, DCM
Raney-Ni, CH;OH 77%
90%
N
J

¢ 78%
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Cortistatin L Series
1.HF,0°C
2. TBSCI
DBU
74%
P(CHgz)3
Formalin
NaBH5CN
¢ DMP, DCM
90%
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Synthesis of Cortistatins A, L, J and K

O A
1.
~N
Li
TMEDA, THF, -78 °C
>

2. TFAA, Py, DMAP
3. BusSnH, AIBN
4. TBAF

AN
1.
~N
Li
TMEDA, THF, -78 °C
-

2. TFAA, Py, DMAP
3. BuzSnH, AIBN

K precusor
Cortistatin K, 65%
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Conclusions

Cortistatin A Cortistatin L

W’teps 8 stV

Cortistatin J

Cortistatin K
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