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Background..
-A fungal steroidal metabolite with anti-inflammatory properties originating in the penicillium 
funiculosum plant pathogen which infects pineapples.

-Later identified as a potent PI3K (phosphoinositide 3-kinase) inhibitor, which falls into a category 
of anti-cancer drugs being actively investigated for treatment

-Some adverse side effects include irreversible memory loss and impaired spatial learning 
abilities.

Cur. Med. Chem. 2009 16 (8): 916-30
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Biochemical Activity of Wortmannin

PI3K
IR
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-Inhibits cellular protein PI3K which catalyzes an early step in 
the insulin pathway

Kinase Receptor
Insulin

-Wortmannin was administered to inhibit PI3K in order to study and pinpoint the source of brain enlargment and rare seizures in 
mice, as a result of abnormalities in this pathway.

-Results showed that wortmannin did infact decrease brain in this singaling pathway, and ultimately a reduction in brain size 
after a short time after oral administration

Insulin Cascade Diagram

Mackay, K. B.; Lowenson, J.D.; Clarke, S. G. PLOS ONE
 2012,7

 
(10)

C20

Wipf, P.; Halter, R. J. ChemInform 2005, 36 (39).



DIPEA:

N

TBSCl:

Si Cl

DMF:

N

O

NMP

N
O

TBHP:

O
HO

O
CO2H

OTBS

Pd2(dba)3
 
(0.02 equiv)

OH
HO

OH
OBoc

PhCl, 1.5 h 130°C

O

OTBS

dppf (0.08 equiv)

33%

O

OTBS

OHO

+

42%
(1.05 equiv)

DIPEA (2.4 equiv)

O

OTBS

OHO

TBSCl (1.1 equiv)

O

OTBS

OTBSO

N

HN
(1.3 equiv)

DMF, 1.5 h 0°C-->rt

85%

NiCl2•6H2O (5 equiv)

NaBH4 (15 equiv)
MeOH, -90°C-->-60°C

O

OTBS

OTBSO

H

69%

+ HO

OTBS

OTBSO

Cr
O

O
OCl

N
H

Pd2(dba)3:

O

3

Pd2

dppf:

Fe

P

P



Pd[0]

OH
HO

OH
OBoc

CO2, tBuOH

OH
HO

HO Pd[II]

OHO
HO

Pd[II]

H

O

Pd[II]HO HO

O O

O

H
H

OTBS

O O

O
H

OTBS

H

HO2C
O

OTBS

O

HO

-CO2

-H 2O HO2C
O

OTBS

O

HO

OH

Palladium Catalyzed Cycle for Connecting Hajos-Parrish Ketone Derivative to                                           
the Desired Furan Moiety



TfO

OTBS

OTBSO

H

-40°C, 5 h

OTBS

OTBSO

H

HO

O

OTBS

OTBSO

H
LiHMDS (2.0 equiv)

PhNTf2
 
(1.8 equiv)

THF, -78°C-->0°C

 
98%

Pd2(dba)3
 
(0.04 equiv)

AsPh3
 
(0.24 equiv)

NMP, 70°C, 6 h

HO SnBu3 (1.3 equiv)

69%

TBHP (2.0 equiv),

(-) DIPT (0.5 equiv)

Ti(OiPr)4 (0.4 equiv)
4 A MS, CH2Cl2

°

68%

NaH (2.5 equiv),

MeI (2.0 equiv)

N
O

-10°C-->rt

OTBS

OTBSO

H

MeO
O

OTBS

OTBSO

H

HO
O

91%

DCM/HFIP (4:1),
Ph4PBF4

 
(3.0 equiv)

-15°C, 65 h

OTBS

OTBSO

H

H

MeO

HO

11%

F

F F
F

F F

OH

HFIP (-)DIPT

O O
O

O

HO OH
LiHMDS

N SiSi
Li



OTBS

OTBSO

H

H

MeO

HO TBAF • 3H2O

rt, 1 h

47%

OTBS

OHO

H

H
HO

MeO

OTBS

O

H

H
HO

MeO

O
93%

NaClO2
 
(5.0 equiv)

NaH2PO4•2H2O (5.0 equiv)

t-BuOH/THF/H2O (3:2:1) 
 
rt, 1.5 h

(30 equiv)

OTBS

O

HH
HO

MeO

O

HO

no reported yield

OTBS

O

HH
HO

MeO

O

HO

75%

CMPI (6.0 equiv)
Et3N (TEA) (8 equiv)

CH2Cl2, rt 
 
12 h

OTBS

O

H HO

O

MeO

CMPI:

N Cl
I

TEMPO

N
O

PhI(OAc)2
 
(1.5 equiv)

TEMPO (0.3 equiv)

CH2Cl2, rt 
 
20 h

TBAF:

N F



Mukiyama Condensation Mechanism
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Urea/Hydrogen peroxide
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Unsaturated Moiety From Kornblum Oxidation Product
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Wohl Ziegler Reaction Mechanism to Allylic Bromination
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Ac2O (15 equiv)

pyridine (12 equiv), rt 12 h
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