
a) 210 °C
b) H2O, 80 °C

c) pyridine, Et3N, 
    0 °C, Pt(+)-Pt(–),
    0.8 A

O

O

a) Me3S(O)I, NaH, 
    THF
b) 28% NH3 aq., 
    dioxane, 120 °C

c) NaNO2, AcOH, 
    H2O, 0 °C

a) TMSOTf, Et3N, 
    CH2Cl2, RT
b) DMDO, CH2Cl2,
    0 °C

c) TfOH (1 mol%), 
    MeOH, RT

TfOH (3 mol%), 
CH2Cl2, 65 °C

OO OTBS

TBSO

OO O

O

OMOMMOMO

OEt3SiO

a) NfF, DBU, 
    MeCN, –30 °C 
    then SiO2 
    Column
b) BnOH, 4 Å MS, 
    SiO2, 80 °C
c) KH, A, THF, 
    –78 to –40 °C

a) AIBN, 
    allylSnBu3, PhH
    reflux
b) BF3 ⋅ Et2O, 
    Me2S, CH2Cl2, 
    –40 °C
c) DMP, NaHCO3, 
    CH2Cl2

d) PdCl2(MeCN)2, 
    NaHCO3, PhMe,
    100 °C, then 
    b) again at 
    –20 °C

three steps

c) O2, Co(acac)2,
    Et3SiH, t  BuO2H,
   (CH2Cl)2

Name?

N N
S

PhO Cl A

dr = 1:1

Name?

(rac)

Name?

E2: Total Synthesis of (±)-Ryanodol [1-3]
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a) B,

b) cat.,

OO

O

TMSO

O
BnO

O
TMS

a)  BH3 ⋅ THF,
     NaBO3 ⋅ 4H2O,
     aq. NaOH

b) TMSOTf, pyridine, 
    CH2Cl2, –78 °C,
    then 10% HCl in 
    MeOH, –40 °C
c) BnO(C=NPh)CF3, 
    Sc(OTf)3,
    5 Å MS, dioxane, 
    1 M aq. NaOH

six steps

33

HO
HO

HO

HO

O
HO

OH
O
H

(±)-Ryanodol
cat.

B

three steps

Name?

•  Ryanodol was found in the South American plant Ryania 
Speciosa as its 1H-pyrrole-2-carboxylate ester (at 3-OH), 
which is known as ryanodine

•  Ryanodine alters the function of a high-conductance 
intracellular calcium-channel. Since only a few molecules 
have been reported to act on this receptor, derivatives of 
ryanodine are important for the biological investigation 
towards potential therapeutic agents against skeletal and 
cardiac diseases

•  Previous total syntheses of ryanodol were described by 
Wiesner and Deslongchamps in the 1950’s and 1970’s, 
respectively 
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