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Introduction

>  Isolated in 1979 from 
basidiomycete Crinipellis 
stipitiaria

>  Tetraquinane skeleton
>  8 contiguous stereogenic 

centers
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Retrosynthesis
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Synthesis of the diazo-precursor
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O
OTBS 1/ Ph3PCH3Br, tBuOK

Et2O, r.t., 99%

2/TBAF, THF, r.t., 99%

OH 1/ (COCl)2, DMSO, Et3N
THF, –78 °C to r.t.

2/ Ph3PC(CH3)COOEt
THF, reflux

91%
(over 2 steps)

OEt
O

LAH, Et2O

0 °C to r.t.
96%

HO
D-DET

TBHP, Ti(iOPr)4

DCM, –30 °C
87%

HO
O



1/ (COCl)2, DMSO, Et3N
THF, –78 °C to r.t.

2/ Bestmann-Ohira reagent
K2CO3, MeOH, r.t.

87%
(over 2 steps)
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1/ Fe(acac)3, 18
THF, toluene
–15 °C, 94%

2/ TBDPSCl, imidazole
DMAP, DCM, r.t., 96%

O •
Si PhPh MeO OMe 1/ p-TsOH•H2O, HCHO

THF, H2O, r.t., 93%

2/ H2NNHTs, MeOH
r.t., 97%

O •
Si PhPh N

NHTs

BrMg OMe

OMe18

Synthesis of the diazo-precursor
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Synthesis of tetracyclic squeleton
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Mechanism proposed by the authors
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Mechanism proposed by the authors
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End of the synthesis

9

TBDPSO

H

1/ TBAF, THF, 60 °C

2/ PCC, DCM, r.t.

79%
(over 2 steps)

O

H

1/ KMHDS, Davis' oxaziridine
THF, –78 °C

2/ DMP, pyr., DCM, r.t.

79%
(over 2 steps)

O

O

H

nBuLi
(+)-(S)-N,S-dimethyl-S-phenylsulfoximine

–78 °C
80% (87% brsm)
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End of the Synthesis
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NaBH(OAc)3

DCM, r.t.
80% (90% brsm)

HO
H

SO
PhN

HO

1/ 2,6-lutidine, TBSOTf
DCM, r.t., 98%

2/ PDC, TBHP
benzene, r.t., 40%

TBSO
H

SO
PhN

HO
O

toluene

125 °C
69% (81% brsm) TBSO

H

OO



1/ H2O2, NaHCO3
THF, H2O, r.t., 90%

2/ Eschenmoser's salt
LiHMDS, THF, –78 °C to –70%
58% (63% brsm)

End of the synthesis
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Conclusion

>  First asymmetric total synthesis

>  Key step : TMM diyl mediated tandem cycloaddition 
reaction

>  25 linear steps : Overall Yield = 1%
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Thank you for your attention
!!!
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Synthesis of starting material

O
iPrMgCl

CuBr•SMe2

HMPA
TMSCl, 88%

OTMS
MeLi;

allyl bromide

–20 °C to rt
THF, 73%

O

1/ O3; PPh3

2/ Li(tBuO)3AlH

96%
(over 2 steps)

OHO
TBSCl, Imid.

99%

OTBSO

(±)

Williams, D. R.; Heidebrecht, R. W. J. Am. Chem. Soc. 2003, 125, 1843–1850.
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Synthesis of starting material
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OTBSO

(±)

(+)-CBS, BH3•DMS
THF, 40 °C

85%
(dr 1:1)

OHTBSOOHTBSO
+

OHTBSO TPAP
NMO

95%

OTBSO

(–)
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