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Total Synthesis of (+)-Dihydroperaksine-17-al, 
(+)-Dihydroperaksine, and (+)-Peraksine

Significance: The sarpagine alkaloids 
(+)-19(S),20(R)-dihydroperaksine-17-al, 
(+)-19(S),20(R)-dihydropraksine (both isolated 
from Rauwolfia serpentina) and (+)-peraksine (iso-
lated from Rauwolfia perakensis) have in common 
the structural feature of a β-methyl group at C-19. 
Cook and co-workers report the first enantio- and 
stereospecific synthesis of all three alkaloids.

Comment: After introduction of the chiral methyl 
group by N-alkylation, the pentacyclic core was 
formed by haloboration followed by a palladium-
catalyzed intramolecular α-vinylation of the ke-
tone. Common intermediate F was then converted 
into (+)-peraksine, (+)-dihydroperaksine-17-al, 
and (+)-dihydropraksine by a specific acetal pro-
tection and hydroboration–oxidation sequence.
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1. B, K2CO3
    MeCN, 75 °C

2.TBAF⋅xH2O
   THF, 0 °C to r.t.
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1. NaBH4, EtOH, 0 °C to r.t.
2. HCl, acetone–H2O (1.7:1), 70 °C

84% (2 steps) 74%

IB(Cy)2 
DCM, 0 °C to r.t.
then AcOH, 0 °C to r.t.

NaBH4

EtOH

94%

then H2O2, NaOH
0 °C to r.t.

Pd2(dba)3 (5 mol%)
DPEPhos (7 mol%)
t-BuONa, THF, 70 °C

60%

1. Ph3PCH2OMeCl
    t-BuOK, PhH

2. HCl, THF, 55 °C

32% (5 steps)

1. MeOH, PTSA⋅H2O
    CHCl3, Δ

2. BH3·DMS, THF
    then NaBO3⋅4H2O
3. Na2CO3, MeOH, 60 °C

HCl, THF, Δ
52%

1. ethylene glycol, PTSA⋅H2O
    PhH, Δ, Dean–Stark
2. BH3⋅DMS, THF
    then NaBO3⋅4H2O
3. Na2CO3, MeOH, 60 °C

NCS, DMS, Et3N

CH2Cl2, –78 °C to r.t.

67%

90% 
(2 steps)

haloboration

Pd-catalyzed 
a-vinylation
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