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(-)-Scabronine G
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(—)-Scabron ine G http ://www.mushromexp ert.com/sarcodo

Sarcodon scabrosus is a mushroom belonging to the family
Thelephoraceae and has a strongly bitter taste.
It is a widely distributed species in Europe and in North America.

Scabronine G was isolated by Ohta and co-workers in 2001 and is
shown to enhance the secretion of neurotrophic factors from 1321N1
human astrocytoma cells.

Scabronine G and their methyl ester are useful drugs to clarify the
mechanisms underlying the synthesis and secretion of neurotrophic
factors.

Y. Obara and co-workers Y. Mol. Pharmacol. 2001, 59, 1287.
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(-)-Scabronine G

Cyathane diterpene natural product
tricyclic 5-6-7 ring system

trans- fused 6-7 ring

angular C-17 carboxyl group
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Previous total synthesis (-)-Scabronine G
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R = H, Scabronine G
R = Me, Scabronine G-Me

J. Danishefsky and co-workers J. Am. Chem. Soc. 2005, 7127, 13514
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Previous total synthesis (-)-Scabronine G

i) NaH, PhNTf,,

Li/NHg, t-BuOH,
DME, 98%

THF,-78°C;
o/ NCCOMe, 72%

ii) Pd(PPhs),, BugSnH,
LiCI, THF, 55 °C, 91%

(-)-Wieland-Miescher
ketone

i) LHMDS, Me(OMe)NH.HCI,
THF, -10 °C, 79%

Py

MeOZC

i) Et,AICN, THF, EtsN, TMSCI

OS FeClg, CH,Cls,
o

ii) vinyIMgBr, THF, 72%

-10 °C, 84%

O i) t-BuOK, THF, -78 °C;
N-(5-chloro-2-pyridyl)trifimide,

86% over two steps

i) i-PrMgCl, ZnCl,,
LiCl, (dppf)PdCl,,
THF, 55 °C, 75%

fy

OHC i) NaClO,, NaH,PO,,
t-BUOH/H,O

i) Mel, K.CO3, DMF
iii) THF, HCI/H,0,
92% over three steps

ii) DIBAL-H, CH,Cl,,
-78 °C, 88%

J. Danishefsky and co-workers J. Am. Chem. Soc. 2005, 7127, 13514
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Previous total synthesis (-)-Scabronine G

MeOQC
5 i) NaH, HCO,Me, DME, 97% O  n-BuLi/MeOCH,SPh, SPh
ii) n-PrSH, TsOH, THF, -78 °C
benzene, 50 °C, 93% X OMe
SPr SPr

MeOZC

HgCl,, HCI/MeCN, 80 °C,
86% over two steps

DBU, benzene,
75 °C, quant.

=0 =0
Metyl-(-)-Scabronine G

i) TsOH, HO(CH,),0OH,
benzene, 89%

ii) ag. NaOH, MeOH,

55 °C. then Gl 87% 9.6% after 20 steps,

(—)-Scabronine G

J. Danishefsky and co-workers J. Am. Chem. Soc. 2005, 7127, 13514
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Total synthesis (-)-Scabronine G

OTBS Diels-Alder
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steps

(-)-Scabronine G

N. Kanoh and co-workers Org. Lett. 2011, ASAP
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Total synthesis (-)-Scabronine G

O
O
OTBS i) TBSCI, EtsN, DMAP, I _ @\
. CH,Cl,, reflux, 94% ‘ LDA, LiCl, THF, -78 °C;
HO" ~ TBSO" TBSO™
| i) Bry, PPhg, | subs., HMPA, |
CO,Et CH,Cly, rt, 91% CO,Et trZOSrT‘lC_)?%Zg to CO,Et

ii) Nal, acetone, reflux, 99%

i) TMSI, HMDS,CH,Cl,, 0 °C to rt; o/\\ i) LiAIH,4, THF, 0 °C to
aq. HCI, Et,0, 75% rt, quant.

TBAF, THF/H,0,

- 40 °C, 92%
i) HO(CH,),0H, TsOH, i) ABNO, Phl(OAc),, °
benzene, reflux, quant. CH,Cl,, rt, 97%
i) LiAIH,, THF, 0 °C to o/_\\o Of\\o
", quant. KHMDS, THF, -78 °C;
O,
i) TBSCI, pyridine, tr, 98% PhNT, 86%
iii) AZADO, Phl(OAc),,
OH CH,Cl,, rt, 96% OTBS OTBS

N. Kanoh and co-workers Org. Lett. 2011, ASAP
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Total synthesis (-)-Scabronine G

O/\\
/M i) i-PrMgCl, CuCN, /) .0
O_ 0 Pd(dppf)Cly, THF/HMPA, - o6
78°C100°C, 72% i) IBX, DMSO, rt, 99%
TiO Iéll)OT"I(BJ',Agé‘T/oHF’ i K)LOTBDPS OH
OoTBS OH CrCl,, THF, 0 °C to rt, quant.
OTBDPS
0 MeO,C
i) KHMDS, THF, -78 °C
i) NaHMDS, CS,, THF, then

then Mel, rt, 96% Ph\?/"N,

SO,Ph CHO

ii) BugSnH, AIBN, toluene, ii) Pb(OAC),, K;COs, MeOH

o, J y y
reflux, 72% benzene, 67% over two steps
i) TsOH, acetone/H,0, rt,

98% TBDPSO TBDPSO

MeOQC

OH Des_s-l\/lartin
Periodinane, .
CHCl,, rt, quant.

Me,AICI, CH,Cl,,
4010 -10 °C, 80%

OTBDPS

E/Z1:1

N. Kanoh and co-workers Org. Lett. 2011, ASAP
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Total synthesis (-)-Scabronine G

PhSeCl, THF, rt, then
H202, pyridine, 0°C

OTBDPS CHO CHO
68% 28%

DBU, benzene, 75 °C, 86%

i) HO(CH,)>,OH, CH(OMe)s,
TsOH, CH,Cly, rt, 68%

ii) NaON, MeOH, 55 °C, then
ag. HCI, 91%

3.3% after 29 steps,

(=)-Scabronine G

N. Kanoh and co-workers Org. Lett. 2011, ASAP
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HO,C

Summary

=0
(-)-Scabronine G

* (-)-Scabronine G was synthesized in 29 steps in 3.2%

« Key transformations include selective Diels-Alder cyclization
and Prins cyclization
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