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Synthesis of (±)-Nominine

Significance: In 2006, Gin and co-workers report-
ed a total synthesis of the diterpenoid alkaloid 
(±)-nominine. Key to their approach is a 1,3-dipolar 
cycloaddition to construct the pyrrolidine ring and 
a Diels–Alder reaction to construct the bicyclo-
[2.2.2]octane of the natural product.

Comment: The 1,3-dipolar cycloaddition reaction 
to pyrrolidine K demonstrates a 20% yield due to 
the emergence of an isomeric side product. This 
side product can undergo thermal re-equilibration 
to eventually yield the desired isomer K, thus mini-
mizing loss of material.
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Al(CN)Et2, Ph–PhMe (2:1)
then B, 0 °C

then Tf2O, 0 °C to r.t.

81%

1. DIBAL-H, PhMe–hexane (4:1), 0 °C
2. Cu(CN)2 (60 mol%)
    Pd(Ph3P)4 (3 mol%), DMF, 60 °C

78%

H

1. t-BuLi, Et2O–pentane
    (2.7:1), –23 °C, then F
2. NaN3, acetone

49%

AcCl (10 mol%)
MeOH

99%
dr = 3:2

Bu3P, CH2Cl2
then D, then
NaBH(OAC)3

79%
dr = 3:3:2:2

Wittig
reaction

F

CH2Cl2–TFA
(10:1), 0 °C

93%

THF
180 °C

20%
1,3-dipolar

cycloaddition

1. NaBH4, EtOH
2. SOCl2, CH2Cl2, 50 °C
3. (n-Bu)3SnH, AIBN
     PhH, 80 °C

68%

1. DIBAL-H, PhMe–hexane
    (9:1), 0 °C
2. Ph3PCH2Br, n-BuLi
    THF–hexane (3:1)

81%
Wittig reaction

Na, NH3–i-PrOH–THF
(3:2:2), –78 °C

97%

pyrrolidine
MeOH, 60 °C

78%
Diels–Alder

reaction

Ph3PCH2Br, n-BuLi
THF–hexane (3:1)

70 °C

77%
Wittig reaction

SeO2, t-BuOOH
CH2Cl2

66%
Riley oxidation

Birch
reduction
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