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Aconitum Alkaloids
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Aconitum Alkaloids
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Biosynthetic Relationships
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Wiesner (1974): [2.2.2]-Intermediate 

7

OAcAcO

16 steps

OMe

CN

+
CN

H

OMeMeO

OHC

1) HCHO
2) Red-Al
3) MsCl
4) NaH

63% H

OMeMeO

NMs

MeO

5 steps

H

OMeO

NAc

MeO

H

allene, hv99%

H

OMeO

NAc

MeO

H

1) ethylene glycol, H
+

2) OsO4, NaIO4

3) NaBH4

4) HCl aq.

90%
H

OMeO

NAc

MeO

H

H OH

7 steps

H

MeO

NAc

MeO

H

H OMe

O

O

OTs

H

DMSO:TMG(1:1)
180 °C, 24h 40%

H

MeO

NAc

MeO

O
O

H

OMe
1) LiAlH4
2) MeOH-HCl
3) NaBH4
4) Hg(OAc)2

H

MeO

N

MeO

H

OMe

OH

OHMe

(relay)

(±)-talatisamine

OH

HO

N

Me

MeO
O
Me

OMe

Wiesner, K. et al. J. Am. Chem. Soc. 1974, 96, 4990.



High Oxidation Degree: Restriction
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Fukuyama (2016): Diels-Alder
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Inoue (2020): Type-II Diels-Alder
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High-Strained C7-C8 Double Bond
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Hydrogen Bond Accepter is Important
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Sarpong (2015): Arene-[3+2] Attempt
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Bridgehead Double Bond in TS
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Back to [2.2.2]→[3.2.1] Rearrangement
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Gin (2013): Direct [3.2.1] Construction
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Stereoselectivity of D-A Reaction
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Reisman (2021): Convergent Synthesis
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Reisman, S. E. et al. ACS Cent. Sci. 2021, 7, 1311.



Unsuccessful N-Radical Cascade
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Step-by-Step N-C17 & C7-C8 Construction
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Completed Works: Restrictions?
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• Long synthetic route
• Low oxidation degree

• Inoue: C7-C8 double bond
• Sarpong: bridgehead
• Gin: Mannich & low 

efficiency convergent
• Reisman: C18&C19 editing
• Working on Overcoming 

Strain

• High Oxidation Degree
• The First Bond in retro-

synthesis?
• Efficiency Convergent?
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Completed Works: Restrictions?
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• Long synthetic route
• Low oxidation degree
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Summary
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• Long synthetic route restricted by Linear Synthesis

• Low oxidation degree restricted by Strain Increasing

• C/D ring system: [2.2.2] to [3.2.1] Rearrangement
or Direct Construction

• Construct [3.2.1]-Ring System Early & Directly

• Ready C18&C19 early: avoid the Lengthy route

• Strain-increasing conditions: Functional Tolerance
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