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I.	Introduc+on	
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(–)-galiellalactone (1)

•  (–)-Galiellalactone	is	a	fungal	metabolite	isolated	
from	the	ascomycete	Galiella	rufa	

•  Potent	and	specific	inhibitor	of	STAT3	(signal	
transducer	and	acCvator	of	transcripCon	3),	which	is	
involved	in	many	signaling	pathways	
•  STAT3	is	a	promising	molecular	target	for	

cancer	therapy	
•  (–)-Galiellalactone	also	induces	apoptosis	and	growth	

inhibiCon	in	human	prostate	cancer	cells	
•  Structural	features:	highly	congested	tricyclic-ring	

system,	a,B-unsaturated	lactone,	four	stereocenters	
•  TerCary	stereogenic	center	-	angular	hydroxyl	

group	(essenCal	for	biological	acCvity	of	1.	
•  Most	challenging	part	to	incorporate	

stereoselecCvely	

Ka6e	Boknevitz	Liu	Lab	



Retrosynthe+c	Analysis	of	(–)-Galiellalactone	
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II.	Retrosynthe+c	Analysis	

Liu	Lab	
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567

•  Ring-closing	metathesis	and	Barton-McCombie	deoxygenaCon	(1	to	2)	
•  Hosomi-Sakurai	asymmetric	crotylaCon	(2	to	3)	
•  Riley	oxidaCon	(3	to	4)	
•  ReducCon	of	the	bridged	lactone	(4	to	5)	
•  Pd(0)-catalyzed	cyclizaCon	(5	to	6)	
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IV.	Forward	Synthesis	

TBDPSO TBDPSO
OmCPBA

(R,R)-(salen)CoIII(OAc)
 (0.55 equiv.)

H2O, RT, 18H
TBDPSO

O n-BuLi, Me3S+I–,

THF, –20 °C to RT, 3h
70%

TBDPSO

OH
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‡

TBDPSO
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B

A to B: Epoxidation with mCPBA

TBDPSO
O

B

(R,R)-(salen)CoIII(OAc)
 (0.55 equiv.)

H2O, RT, 18H

NN

OO tBu

tButBu

tBu
Co
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HH

(R,R)-(salen)CoIII(OAc)
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[Co*]
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Fast

Slow
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C

TBDPSO OH
OH

B to C: Kinetic Resolution of Terminal Epoxides (Jacobsen, J. Am. Chem. Soc. 2002, 124 , 1307–1315.)
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C to D: Epoxide-ring Opening

Krishna,	P.	R.;	Rao,	T.	J.	Org.	Biomol.	Chem.	2010,	8,	3130.	
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IV.	Forward	Synthesis	

Krishna,	P.	R.;	Rao,	T.	J.	Org.	Biomol.	Chem.	2010,	8,	3130.	

TBDPSO

OH

D

PMBBr, NaH

THF, 0 °C to RT, 12 h
84%

TBDPSO

OPMB

E
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THF, 0 °C to RT, 2h
91%
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D to E: PMB protection

O

OPMB

E

Si
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N 4F
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OPMB H
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OPMB

7

E to 7: Desilylation

Liu	Lab	
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IV.	Forward	Synthesis	

HO

OPMB
7

TsO

OPMB
7a

TsO

OH
8

TsO

O

8a

Si O
OCO2EtiPr iPr

O Si O
OCO2EtiPr iPr
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TsCl, TEA
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CH2Cl2
0 °C to RT

DDQ
CH2Cl2

pH 7 buffer
RT

91% from 7

iPr2SiCl2, imidazole

CH2Cl2
0 °C to RT

OH

OCO2Et

Grubbs 2nd cat.

toluene
reflux
100%

NaH, DMF, 80 °C
75% from 8

CO2MePhO2S

TBAF

THF, RT
O

O
PhO2S

OCO2Et

OH
10a 10

TBSCl, imidazole
DMF, 0 °C to RT

70% from 10
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6

Ru

NN

PCy3Ph

Cl

Cl

Grubbs 2nd cat.

Pd(OAc)2, dppf

CH2Cl2, reflux
87%

(dr 7.2:1)
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+
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IV.	Forward	Synthesis	

HO

OPMB
S Cl

O O

N

N

S N

O O

N
DMAP

HCl

TsO

OPMB
7a

7 to 7a: Tosyl protection
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7a to 8: PMB Deprotection

8	to	8a:	Double-silylaCon	to	form	silicon	tether	

CO2MePhO2S

H Na H CO2MePhO2S
RTsO

8a O Si O
OCO2EtiPr iPr

MeO2C

SO2Ph

9

8a to 9: Nucleophilic Displacement
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IV.	Forward	Synthesis	
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9

9 to 10: Grubbs Ring-closing Metathesis

10	to	10a:	DesilylaCon	and	LactonizaCon	
	
10a	to	6:	TBS	protecCon	

Liu	Lab	
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IV.	Forward	Synthesis	
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6 to 5: Allylic Alkylation

Liu	Lab	
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IV.	Forward	Synthesis	
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IV.	Forward	Synthesis	

RHO
O
MnIV

O

PT RO
MnHO

O H
MnII(OH)2

HO

OH
H

H

H

O
O
MnIV

O

PT

O

OH
H

H

H

O
HMnIVHO

O O
O

OH
H

H

H
12

4 to 12: Allylic Oxidation
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11 to 11a: Lactone Reduction
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12 to 3: Riley Oxidation
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IV.	Forward	Synthesis	
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13 to 2/14: Hosomi-Sakurai Crotylation
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IV.	Forward	Synthesis	
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IV.	Forward	Synthesis	
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Initiation:

17a to 1: Barton-McCombie Deoxygenation
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Propagation:

2	to	15:	SilylaCon	
	
15	to	16:	Ring-closing	Metathesis	
	
16	to	17:	DesilylaCon	

Liu	Lab	


