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Scheme S1. Graphical presentation of preferred reagent approaches to C14 and C16 double 

bonds in steroid ring D.
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Scheme S2. Ruzicka’s synthesis of allo-uzarigenin.1-3
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Scheme S3. Sondheimer’s synthesis of digitoxigenin4-5 via the 14β-hydroxy etiocholanic acid 

derivative6-8 S8. 
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Scheme S4. Sondheimer’s synthesis of resibufogenin and bufalin.9 
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Scheme S5. Deghenghi’s synthesis10-11 of periplogenin (19-desoxostrophanthidin). 
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Scheme S6. Wiesner’s synthesis of digitoxin.12-14 
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Scheme S7. Daniewski et al.15-17 total synthesis of 9(11)-dehydrodigitoxygenin from Wieland-

Miescher dione (384) applying vinyliodide S31 hydrogenation with diimide and Stork’s 

radical cyanation.18 
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Scheme S8. Stork’s19 total synthesis of (+)-digitoxigenin. Part 1. The construction of tricyclic 

ABC intermediate applying intramolecular Diels-Alder reaction.

O

O H

O

1. O3
DCM-MeOH
2. NaBH4, MeOH
3. NaIO4

O

O H

OTMSTMSCl, Et3N
DMF CHO

CHO

O

O H

NaBH(OAc)3
benzene

67%54%

CH2OH
CHO

O

O H

Ph2PO

n-BuLi
THF-HMPA
2. Swern ox.

CHO
O

O H
60%

1.

S S

Et2PO

n-BuLi, THF

O

O H

S

S toluene
200 oC

75%
in 2 steps

H

H

H S

S

O

O H

H

H S

S

HO

1. HCl
aq THF-acetone
2. NaBH4-CeCl3•7H2O
EtOH

64%

1. DEAD, TFA
Ph3P, BzONa
THF
2. (Me3O)BF4

60%

H

H

H

CF3CO2

O

S37 S38 S39

S40 S41 S43

S44 S45

S42

S46

DEAD - diethyl azodicarboxylate

Scheme S9. Stork’s total synthesis of (+)-digitoxigenin. Part 2. Building up ring D and 

construction of the lactone moiety.
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Scheme 10. Overman’s total-synthetic approach to C19-functionalized cardenolides.20-23 Part 

1. Retrosynthetic plan.
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Scheme S11. Overman’s total-synthetic approach to cardenolides. Part 2. The synthesis of the 

ring A building block S55.
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Scheme S12. Overman’s synthetic approach to cardenolides. The synthesis of the CD building 

block S63 and the androstane derivative S69.
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