
Pentalenolactone
Mike DeMartinoBaran Group Meeting Pentalenolactone

Wednesday, January 21, 2004

Partial list of transforms discussed:

Syntheses discussed:

Danishefsky J.Am. Chem. Soc., 1979, 7020:  Total Synthesis
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2.  NaOH(aq); H+ (92%)

3.  SOCl2, PhH (100%)
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Pentalenolactone A 
Methyl Ester

Me

O
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Pentalenolactone B 
Methyl Ester

Me

H & O exist also

-Rosemund's Catalyst 

-Rosemund Reduction

-Darzen-type Acylation

-Beredick's Reagent

-Dieckmann Condensation

-Knoevenagel Condensation

-Barton-McCombie Deoxygenation

-Eschenmoser's Salt
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Neat, 96°C
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NaBH4,
1.  MsCl
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2.  DBU
(61 %)

O
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1.  Dibal-H (92%)
2.  VO(acac)2

t-BuOOH (99%)

3.  H2SO4, 
CrO3 (23 %)

O
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1.  LDA, 76°C;
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NaIO4, MeOH(aq)
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O
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Deoxypentalenolactone
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Me Me

Me Me

Me Me

Heathcock Tet. Lett. 1979, 2115:  Partial Synthesis
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MeO

OMe
OMe

OMe

OMe

OMe
OMe

OMe

OMe
OMe

NaH, 

Heat
(78%)
Named

Reaction

1.  NaBH4

2.  TsCl, py;
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-70°C (72%)
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1.  LDA, -78°C
Allyl Bromide
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H
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1.  NaBH4, MeOH
2.  MsCl, Et3N

3.  Collidine, 180°C
(65 % from 1)
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1.  Dibal (xs);
H+
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Mechanism?

O
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1.  MeOH, H+,
HC(OMe)3
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 n-BuLi
3.  Wilkinson's
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Ph3P CH2Br–
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R.H. Schlessinger  J. Am. Chem. Soc.  1980, 889:  Formal Synthesis
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Paquette J. Am. Chem. Soc. 1981, 6526:  Total Synthesis
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Methyl Ester
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Me

Me
O

CO2Me

OO

BF3.Et2O

1.

2.  LiAlH4
(64%)
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David Cane (Brown Univ.)  J. Am. Chem. Soc.  1984, 5295:  Formal Synthesis
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Formal Synthesis 
(See Paquette)

Pentalenolactone E 
Methyl Ester

Note:  Elaborated to 
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Methyl Ester be the 
Danishefsky method
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Named Reaction
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Me

Me
O

1.  Wilkinson's
Catalyst, Et3SiH

2.  N2CHCO2-t-Bu
CuSO4

3.  Et3NHF
(70%)

What's Happening?
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–
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Pentalenolactone E
 Methyl Ester

Formal Synthesis 
(See Paquette)

Marino, et. al.  J. Org. Chem.  1987, 4140:  Formal Synthesis

What's Happening?

Taber J. Am. Chem. Soc., 1985, 5289:  Formal Synthesis
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Pentalenolactone G
Methyl Ester
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O
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PhNTf2, (65%)

2.  PdCl2(PPh3)2
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Pirrung  J. Org. Chem.  1988, 227:  Formal Syntheses
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Obtained enantiopure by
the "magic" of biology:
Saccharomyces Bailii 

KI 0166

1.  DHP, 
PPTS

2.  LAH
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1.  TBDPSCl
Im.
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Me
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O
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Paquette Chemistry from here

(–)-Pentalenolactone F
Methyl Ester

Tsuji  Tet. 1988, 2835:  Total Synthesis
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OH

CO2H

CO2H

1.  DMF
POCl3;

Ice water

2.  LiAlH4

Mechanism?

1.  SOCl2

2.  LiAlH4

COCl

ClOC
1.                             .

PhCH3, Heat

2.  CH3OH, py
3.  NaOH

MeOH/H2O
Mechanism?

1.  Hg(OAc)2;
NaBH4

2.  CH2N2

CO2Me

O
O

1.  NaBH4

2.  CH3C(OMe)2CH3
TsOH

CO2Me

O
O

1.  LDA, PhSeCl

2.  m-CPBA, 
NaHCO3 OH

HO

CO2Me

1.  TBSCl
Im.

2.  Dibal OTBS

OH

OTBS

1.  TPAP, NMO
2.  Ph3PCH2
3.  9-BBN; 

NaBO3

4.  PvCl, Et3N
5.  HF

6.  PvCl, Et3N

OH
OPv

OPv
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NMO
OPv

OPv

O

OPv

OPv

O

hn

acetone
Oxa-di-p-methane

photoisomerization:
Mechanism?

1.  NaOH
2.  Li0, NH3(liq)

3.  Ac2O, Et3N
4.  Na2CO3, MeOH
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O
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O

O
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O
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3.  DBU

O

CO2Me

O
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O
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O
O

Pentalenolactone P
Methyl Ester

Paquette  J.Am. Chem. Soc.  1991, 9384:  Total Synthesis


