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Partial list of transforms discussed:

Syntheses discussed:
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QUADRONE

Danishefsky, 1980 (JACS, 4262)
Helquist, 1981 (JACS, 4647)
Burke, 1982 (JACS, 872)
Kende, 1982 (JACS, 5808)
Yoshii, 1983 (JACS, 563)
Schlessinger, 1983 (JOC, 1146)

Smith, 1984 (JOC, 4094)
Wender, 1985 (JOC, 4418)
Piers, 1985 (TL, 2735)
Funk, 1986 (JOC, 3247)
Magnus, 1987 (JOC, 1483)
Little, 1990 (JOC, 1483)
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Danishefsky synthesis

vinyl MgBr, n-Bu3P,
CuI; HMPA,

CO2Me
MeO

Br

p-TsOH, ethylene
glycol, D

BH3; basic
H2O2

1. MsCl, Et3N
2. LiBr, D; H+

NaOMe TiCl4,

1. aq. HCl
2. CH2N2

p-TsOH, ethylene
glycol, D

Br
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Me
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CO2Me
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O

I
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Me
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O

NaI, py, D

40–55%

55%, 4 steps

76%

63%, 3 steps

87%, 2 steps

Mukaiyama reaction

Wharton reduction of a,b epoxy ketones

Stille coupling of alkyl groups to acylpalladiumm species

Nickel-mediated Negishi-type coupling

Decarboxylative chlorination

Shapiro reaction

Macrolactonization using Mukaiyama's salt

Pauson-Khand reaction

Decarboxylative radical generation

Named reaction;
mechanism?
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LiN[Si(Me)3]2;
HMPA

56%
Me
Me

H

MeO2C

Me
Me

O
H

HO2C

1. p-TsOH
2. aq. KOH, D

90%

1. PhSeCl
2. H2O2, py

87%
Me
Me

O

HO2C

1. LDA, CH2O
2. H2, Pd/C

62%

Me
Me

O
H

HO2C

HO

p-TsOH

rxn "smoothly
afforded" product

Me
Me

O
H

HO2C

195 °C, neat
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Helquist synthesis

Me Me

O

MeMe

OSi(Me)3

Me Me

O

H

Me Me

H

O O

CO2Me

SPh

Me Me

1. vinyl MgBr, 
    CuBr•DMS

2. Si(Me)3Cl, Et3N
    HMPA

81%

1. MeLi; HMPA,

then aq. HCl
2. NaH
37%

OEt
BrP

O

OMe

MeO

1.

2.  NaBH4
3.  p-TsOH,
    2,2-DMP

CO2MePhS

Li
then CH2O

47%

Li, NH3

79%

Me Me

H

O O

CO2Me

Me Me

Me Me

H

O O

CO2Me

Me Me

1. 9-BBN; base,
    aq. H2O2
2. TsCl, py
3. NaI, D

I

LiN[Si(Me)3]2,
HMPA

O

Me Me

H

64% 82%

O
Me

Me

CO2Me
H

1. 1 M HCl
2. aq. KOH, D
3. Ac2O, py

67%
HO

Me Me

H
CO2H
H

OAc

PCC

Me Me

H
CO2H

O

Thermolysis of this advanced
intermediate gives quadrone.

67%

Burke synthesis

O
Me

Oi-Bu

Me Me

O
Me

MeMe
literature
method

O
O

1. OsO4, NMO
2. NaIO4

94%

Me

O
O

CHO
MeMe

O

Me
CHOMe

Me

O

H
Hmorpholine,

p-TsOH, D

92%
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H
H dibenzo-18-c-6,

NaOH, D
Me

Me

O

H
H

O96%

1. ethylene glycol,
    p-TsOH, D

2. t-BuOOH, NaOH
89%

Me
Me

H
H

O

O

O O

H2NNH2,
AcOH (cat.)

92%,
Named reaction;

mechanism?
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OH ethyl vinyl
    ether, Hg(OAc)2;

250 °C

Me
Me

H
H

O O

CHO

Me
Me

H
H

O O

CHO

90%

100%

H2, Pd/C Ac2O, KOAc, D

Me
Me

H
H

O O
OAc

OsO4, NaIO4

57%, 2 steps

Me
Me

H
H

O O

Jones, ox.;
CH2N2OH

Me
Me

H
H

CO2Me

O

60%

This compound had previously been converted to quadrone
by Danishefsky.  Burke obtained the compound in 21% from
his starting material.
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O
COMe

Me
Me

O

Me
Me

O

CO2H

CuMe•BF3

77%

NaH, Me2CO3, D

NaH, a-bromo-
EtOAc

73%,
2 steps

LiI•2H2O

81%

0.95 eq. LDA,
Si(Me)3Cl 1 eq. Pd(OAc)2

Me
Me

O
CO2H

aq. KOH, D

55%, 3 steps

(COCl)2

cat. BnPdCl(PPh3)2,
HMPA, SnMe4

82%, 2 steps
Named Reaction

NaH, D

thexylborane;
dichromate ox.

50%

Constitutes formal
total synthesis.

83%

Kende synthesis
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Yoshii synthesis

propargyl Br,
Al, –78 °C HCO2H, 4 days

59%

O

OHO

1. aq. NaOH
2. PCC

31%
3 steps

HgO, H2SO4

tert-amyl alcohol,
NaH, D

"nearly
quantitative

yield,"
2 steps

BBr3

Jones ox.

49%
Constitutes formal
total synthesis.

Schlessinger synthesis
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OH Me3SiO
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I 1. LiCl

O

Me
Me

R

2.
Me2N NMe2

t-BuO

Me2N (i-Bu)2AlH
O

Me
Me

120 °C,
toluene/CH3CN

Me
Me

O
O

CrO3
1. LDA, MeI
2. H2, Pd/C

48%, 5 steps

75% 66%

SiMe3I,
HN(SiMe3)2 OsO4, NMO

LDA; SiMe3Cl

84%, 2 steps
O O

O O
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Me3SiO

Me
Me

Me
OSiMe3

OHC

Me
Me

O3; NaIO4, CrO3

68%

O

NaH, D

45%

O

Me
Me

CO2H

Constitutes formal
total syntehsis.

Smith synthesis
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Me
Me OMs Me
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Me Me

O

Me Me

Me Me

1. 2-methylpropene,
hu

2. NaOMe

52%

1. NaBH4,
2. MsCl, py

100%

LiSMe, HMPA

65%

40% H2SO4

85%

1. LiAlH4
2. Ac2O, py
3. SOCl2, py

81%

1. CrO3, 3,5
dimethylpyrazole

2. K2CO3
3. Jones ox.

65%

Me Me

O

OH

CO2H

Constitutes formal
total synthesis.

Wender synthesis

O
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Me

Br

OSit-BuMe2

Me
Me

Br

OSit-BuMe2

Me
Me

t-BuO2C CH(OMe)2

O

Me
Me

t-BuO2C CHO

O

Me
Me

OHt-BuO2C

Ph3P CO2Me
O

Me
Me

t-BuO2C CO2Et

+

OMe

Me
Me

t-BuO2C CO2Me

Me Me
OMe

CO2Me

t-BuO2C

LiN(SiMe3)2,
Sit-BuMe2Cl

100%

NiBr2, n-BuLi;

t-BuO2C CH(OMe)2

Li

81%

(CO2H)2
95%

80%

HC(OMe)3,
p-TsOH

81%

EtAlCl2
88%

Give full mechanism
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Me Me
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t-BuO2C

Me Me
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CO2H

t-BuO2C

aq. NaOH

Me Me
OMe

Cl

t-BuO2C

O

t-BuO2C

Me
Me

t-BuO2C

Me
Me

H

O

t-BuO2C

Me
Me
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t-BuO2C

Me
Me

Me2t-BuSiO
H

Me
Me

Me2t-BuSiO
H

Me
Me

HO2C
H

Me
Me

Me2t-BuSiO
H

HO

O

NCS, Pb(OAc)4

AgNO3, D

45%, 3 steps

LiCu(vinyl)2
76%

NaBH4;
CS(imidazole)2

n-Bu3SnH

66%

1. O3; NaBH4
2. t-BuMe2SiCl

i-Bu2AlH
o-NO2C6H4SeCN,

n-Bu3P; H2O2

82%

95% 72%

1. SeO2, t-BuOOH
2. Jones ox. Constitutes formal

total synthesis.

Piers synthesis
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t-BuMe2SiO

H

H

OHC

O

O Me
Me

O

H

H

O

O Me
Me
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t-BuMe2SiO O
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O
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Me

Me

Me

TsNHNH2 n-BuLi, HMPA

1. NBS, H2O;
    K2CO3

2. NaSePh; H2O2

3. t-BuMe2SiCl, imid.
40%

87%, 2 steps

a-diazo EtOAc
Rh2(OAc)4

1. LiAlH4
2. PCC

3. t-BuOK

90%

1. Ph3PCH2
2. n-Bu4NF

3. PCC

65%, 6 steps

LDA;
t-BuMe2SiOTf

175 °C,
sealed tube

n-Bu4NF
1. LDA, MeI (2 times)

2. i-Bu2AlH•n-BuLi

HO

1. n-BuLi; ClPO(NMe2)2,
HMPA

2. Li, MeNH2

77%, 3 steps

57%, 4 steps

mechanism?

mixture of diastereomers

Named Reaction;
mehcanism?
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Me

OHC OHC O

Me

Me

1. m-CPBA
2. LiNEt2, D

1. EtOC2CH2,
    Hg(OAc)2

2. 240 °C, sealed
    tube

1. H2, Pd/C
2. aq. HCl

74% 77%

91%
Constitutes formal
total synthesis.

Funk synthesis
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O

Me

MeO2C
O

Me
Me

O O

Me

O

Li2CN

O O

Me

O

Me
Me

CO2Me

O

O O

Me

O

Me
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CO2Me

OTf

O O

Me

O

Me
Me

CO2Me

Me

O OO

Me
Me

CO2Me

Me

CO2H

Me
Me

Me

HO

)2

85%

Tf2NPh, K2CO3

83%

Me
CuLi)2

96%

1. LiAlH4
2. aq. HCl

3. aq. NaOH 0.005 M, Et3N, D
N Cl

•HI

O
OSit-BuMe2

Me

LiN[Si(Me)3]2,
Sit-BuMe2Cl;

aq. HCl

CO2H

Me

Me
Me

Me
Me

O
CO2H

O

Me

Me
Me

86% 79%

79%

RuCl3•(H2O)n, 
NaIO4, H2O

53%

Constitutes formal
total synthesis.

Magnus synthesis

CO2Et
CO2Et CHO

CO2Et
OH

CO2Et

LDA, propargyl
bromide

91%

1. LiAlH4
2. Swern ox.

91%

HWE olefination

i-Bu2AlH
MeCH(OEt)3,

EtCO2H, D

84%

95% 73%

Named Reagent
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CO2Et OH

OMOM
OMOM

OSit-BuMe2

Me
Me

OMOM

O

OSit-BuMe2

Me
Me

OMOM

O

OSit-BuMe2

Me
Me

OH

O

OH
Me
Me

OH

O

CO2Me

LiAlH4 MOMX

1. n-BuLi, ClCO2Me
2. LiAlH4

3. Sit-BuMe2Cl

92% 79%

57%

1. Co2(CO)8, CO
2. CO, 86 °C, 30h

45%

allene,
–78 °C, hu

84%

5% H2SO4,
48% HBF4

96%

O3, MeOH; DMS

90%
Constitutes formal
total synthesis.

Little synthesis

MeO2C CO2Me

Me Me

MeO2C CO2Me

Me Me

Me Me

OHHO

Me Me

OHMe2t-BuSiO

LDA, allyl Br LiAlH4

Sit-BuMe2Cl,
imid.

Me Me

OHMe2t-BuSiO

Me Me

Me2t-BuSiO
CO2Me

Me Me

O
CO2Me

Me Me

HO
CO2Me

O
O

Me
Me

Me Me

HO

OH

Me Me

OSit-BuPh2

O

Me Me

OSit-BuPh2

NC

Me Me
CHO

OSit-BuPh2

NC

OSit-BuMPh2CN

O

CO2HCN

O

O

O

Me
Me

Me
Me

85% 96%

96%

1. PCC
2. HWE

olefination
92%

1. HF
2. PCC

88%

e–

89%

LiAlH4

95%

1. Sit-BuPh2Cl,
imid.

2. PCC
HWE

olefination

73%, 3 steps

1. 9-BBN; H2O2,
    NaOH
2. PCC

85%

1. e–
2. PCC

90%

1. n-Bu4NF
2. RuCl3, NaIO4

83%

AgNO3, H2O, D,
NaO3SO2SO3Na

Constitutes formal
total synthesis.

70–90%

Named Reaction;
mechanism?


