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higher reactivity

high regioselectivity
unique stereoselectivity 
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1. LDA, allylBr

2. AcOH, NaOAc
85% from ketone
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2. AcOH, NaOAc
60% from ketone

3. EtONa70%
3. OsO4,
    NMO
4. NaIO4

96%

5. SnCl2 (cat.)
    N2CHCO2Et

Roskamp reaction
93%

6. EtONa
73%
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3 component couplingcyclization oxidative coupling
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sordarin

Corey*, Enders Tetrahedron Lett. 1976, 17, 3

2. α-Lithiated hydrazones

3. Annulation

1. Radical fragmentation
Narasaka Chem. Lett. 2006, 35, 18

Chiba S., Kitamura M., Narasaka K. 
Chem. Lett. 2004, 33, 942

J. Am. Chem. Soc. 2006, 128, 6931
Isolated in 1971 from the fungus Sordaria araneosa

X-Ray structure 
of sordarin with eEF-2

Wu, Yibiao; Dockendorff, Chris 
(2018): Synthesis of a Novel 
Bicyclic Scaffold Inspired by the 
Antifungal Natural Product 
Sordarin. ChemRxiv. Preprint.

Diterpene aglycon, sordaricin, contains
a tetracyclic core with norbornene framework

β-glycoside linkage

No synthesis reported for sordarin

Two syntheses reported for sordaricin

Forms a stable complex with the fungal elongation factor 2 (EF-2)
during of translation
Potent in vitro antifungal activity against several fungi such 
as Candida albicans
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MgBr

CuBr•Me2Sa.

c. K2CO3, MeOH
82% over 2 steps

Simmons-Smith 
Cyclopropanation

d. AgNO3 (10 mol %)
   (NH4)2S2O8

py, 1,4-DHB
85%

Oxidative Radical 
Cyclization
(see Box 1)

e. Me2NNH2
f. LDA, A
g. AcOH, NaOAc
60% over 3 steps

h. EtONa70%
(see Box 3)

i. CuBr•Me2S,
   TMSCl

MgBr

j. Ac2O, DMAP, py
97% over 2 steps

k. TsOH
l. PCC
90% 

over 2 steps

MgCl

n. NaOEt
o. TBSCl, Et3N

m.

87% over 2 steps
p. LDA, ClCO2Et
q. TBAF89%

r. Pd(PPh3)4 
    (10 mol %), NaH

92%
Tsuji-Trost
Allylation

s. LDA, 
    Comins’ Reagent

t. i-PrMgCl,
    (2-Th)Cu(CN)Li

83% 
over 2 steps

u. OsO4, NMO,
    PhB(OH)2

v. NaIO4, 53%
w. NaBH4
x. TBSCl, Im, 85%

Narasaka Modification of
Upjohn reaction

absence of NaH leads to exclusive
β-hydride elimination under classical cleavage conditions

undesired reactivity on norbornene was observed

y. DMP
z. TsOH
ъ. n-PrSNa

80% 
over 3 steps
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Cl
unsuccessful reactant for 

cross-coupling

A
J. Chem. Soc., Perkin Trans. 1
1991, 240

Comins’ reagent

anhydrous conditions simplify 
isolation of polar polyols sordaricin

TMSCl
91%

b. Et2Zn, CH2I2

(see Box 2)
Enolization of the 

parent ketone 
provides r.r. = 1:1

6 steps
from quinic acid
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1. LiAlH4
2. TBAF
3. MeI, NaH
4. TsOH•H2O

76% over 4 steps

5. Bu2SnO, 
    allylBr
6. PMBCl, 
    NaH
88% over 2 steps

D-mannose

O
Me

MeO
OPMB

SPhO

7. Rh(PPh3)3Cl,
    DABCO
    then OsO4, NMO
8. DMP

10. 4-MeO-BzCl, 
      NaH

66% over 2 steps

9. NaBH4

76% over 2 steps
d.r. > 25:1

11. NBS, H2O

12. DAST
96% over 2 steps

O
Me

MeO

OAr

OPMB

SPh

13. AgClO4, SnCl2
14. DDQ

91% over 2 steps
d.r. = 6.5 : 1
(see Box 4)

Mukaiyama-Suzuki Glycosylation

15. EtONa

16. n-PrSNa
92% over 2 steps
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1.5 h, 92%
β/α = 2.5:1

5 h, 69%
β/α = 2.5:1

1.5 h, 92%
β/α = 3:1

1 h, 80%
β/α = 1.5:1

1,3-anchimeric assistance

4. Glycosylation

“known compound”cleaveactivate

invert methylate
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