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"Learn this, Thomas, And thou shalt prove a shelter to thy friends, A hoop of gold to bind thy brothers in,
That the united vessel of their blood, Mingled with venom of suggestion (As, force perforce, the age will

pour it in), Shall never leak, though it do work as strong As aconitum or rash gunpowder."
- William Shakespeare, Henry IV, Part 2, Act 4, Scene 4

N

HO
MeO

Et

MeO

OMe
OH

OMe

OAc

OBz

OH

aconitine
highly toxic

Deadly Legacy Therapeutic Promise

The Great Hunt Double-Edged Sword

- Military / Warfare                              - Hunting 
   • Arrow and spear tips poisoning       • Wolf, bear, and ibex
   • Water supply poisoning
- Political assassinations / Suicide   - Medicine

- Selected clinically used diterpenoid alkaloids
   • Bulleyaconitine A (BLA) - Chronic pain, rheumatoid arthritis
   • Lappaconitine - Cancer pain, post-operative pain 
   • 3-acetylaconitine - Clinically used analgesic in China

- Isolation (Early 1830s)
   • Independently by and
     F. Geiger & P. Hesse.
     (from Aconitum napellus)

- Structural elucidation (Since 1959)
   • Wiesner through
    chemical degradation &
    spectroscopic analysis.

- Current source
   • Extraction from Aconitum roots
   • Global medicinal Aconitum use: ~5,000–10,000 t/year

- Anti-cancer (preclinical): Apoptosis via PI3K/AKT & NF-κB

- Anti-inflammatory (preclin.): Suppresses cytokine signaling

- Analgesic (preclin.): Persistent NaV activation → sustained
   depolarization and eventual neuronal inexcitability

- Cardiotonic: positive inotropy, but strongly arrhythmogenic

- Immunomodulatory: T-cell development, immune regulation

- Mouse LD50: 1.8 mg/kg p.o.; 0.3 s.c./i.p.; 0.12 i.v.

- Therapeutic paradox: Clinically used Aconitum-derived
   medicines, yet a very narrow safety margin

N

HO
MeO

Me

MeO

OMe
OH

OMe

OH

OH

OH

mesaconine
cardiotonic

N

OHO

Et

OMe

OMe

OH

OMe

lappaconitine
analgesic

O

AcHN

HO

N

Me
HO

OH OAc

guan-fu base A
antiarrhythmic
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Biosynthesis & Proposed Biogenetic Relationships

2

ent-atisanes

ent-kauranes

[1,2]-alkyl shift

atisines

N
R

hetidines
(with C14-C20 bond)

N
R

denudatines
(with C7-C20 bond)

N
R

veatchines

N
R

anopterines
(with C14-C20 bond)

N
R

napellines
(with C7-C20 bond)

N
R

or

or

N incorporation

amination

bond
formation

bond
formation

20

20 20

20 20

20

hetisines

N

aconitines  (with C18)
lappaconitines  (without C18)

or
18

N
R

7

7

14

14

10

14

14 7

7

6

N-C6 bond
formation

[1,2]-alkyl shift;
carbon degradation

N
R arcutinesarcutanes

5

20

deamination

amination

[1,2]-alkyl
shift

Structural Classification: C20 diterpenoid alkaloids (DAs) Atisane class

atisine-type
(> 87 NPs ●)

N
R

rearranged atisine-type
(2 NPs ●)

N
R

spireine-type
(one NP ●)

N N
R

denudatine-type
(60 NPs ●)

hetidine-type
(> 70 NPs ●)

N
R

hetisine-type
(> 157 NPs ●)

N

O

norhetisine-type
(one NP ●)

N

N
R

cardionidine-type
(one NP ●)

NR
R’
albovionitine-type grandiflotine-type

(one NP ●)

N
R

vakognavine-type
(22 NPs ●)

RNO
delnudine-type

(> 11 NP ●)

N

(one NP ●)

via ethanolamine

● ≥1 member synthesized
● No members synthesized
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kusnezoline-type
(> 3 NPs ●)

arcutine-type
(> 3 NPs ●)

barpuberudine-type
(one NP ●)

N
R

puberumine-type
(one NP ●)

anthriscifolsine-type
(one NP ●)

actaline-type
(> 4 NPs ●)

racemulosine-type
(> 4 NPs ●)

ON

O

N
R

N
R

N N
R

N
R

C20 DAs
Kaurane class

N
R

N
R

N
R

veatchine-type
(8 NPs ●)

napelline-type
(> 42 NPs ●)

N
R

rearranged napelline-type
(one NP ●)

N
R

homonapelline-type
(one NP ●)

O

anopterine-type
(14 NPs ●)

tricalysiamide-type
(11 NPs ●)

RN

kaurine B-type
(one NP ●)

N
R

kaurine A-type
(one NP ●)

N
R

O
O

N
R

aconitine-type
(> 192 NPs ●)

N
R

lycoctonine-type
(> 108 NPs ●)

OR
N
R

pyro-type (Δ8,15)
(> 2 NPs ●)

N
R

pyro-type (15-keto)
(> 2 NPs ●)

O N
R

lactone-type
(> 4 NPs ●)

OO

N
R

franchetine-type
(> 23 NPs ●)

O N
R

seco-type
(> 14 NPs ●)

N
R

acoseptine-type
(> 9 NPs ●)

N
R

vilmoraconitine-type
(> 9 NPs ●)

RN

grandiflodine-type
(> 2 NPs ●)

OR N
R

hemsleyaconitine-type
(2 NPs ●)

O

N
R

puberutinine-type
(one NP ●)

N
R

puberutine-type
(one NP ●)

C19 DAs
> 900 NPs
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C18 DAs N
R

lappaconitine-type
(58 NPs ●)

N
R

ranaconitine-type
(54 NPs ●)

OR
N
R

seco-type
(one NP ●)

OR
N
R

rearranged-type
(> 2 NPs ●)

OR
N
R

rearranged-type
(> 2 NPs ●)

OR

1833

aconitine
was isolated

1956

Semi-synthesis
of atisine, isoatisine

& dihydroatisine Pelletier

1963

Semi-synthesis Pelletier
Formal synthesis Nagata

of atisine 1964

Formal
synthesis of atisine,
veatchine & garryine
Nagata / Masamune

1966

Formal synthesis
of atisine
Wiesner 1968

Formal synthesis
of atisine, veatchine

& garryine
Wiesner

1974

talatisamine
Wiesner

1978chasmanine &
13-desoxydelphonine

Wiesner

napelline
Wiesner

1988

Formal
synthesis
of atisine

Fukumoto

2004

nominine
Muratake2006

nominine
Gin

2012

atisine &
isoazitine

Wang2013

Gin
neofinaconitine

2014

lepenine
Fukuyama
isoatisine

Baran

1980

2015

Sarpong
liljestrandinine

weisaconitine D

2016

spiramines C/D Xu
cardiopetaline

Fukuyama & Yokoshima
paniculamine

Sarpong
gymnandine
Qin & Liu2018

spirasines
Zhang

azitine & navirine C Ma
septedine Li

cossonidine Sarpong

2019

arcutinine Qin
arcutinine & arcutine Li

arcutinidine
Sarpong

2020

2021

2021: talassimidine & talassamine Zhang
davisinol Ding

talatisamine, liljestrandisine, & liljestrandinine
Reisman

2020: talatisamine
Inoue

liangshanone
Qin & Liu

2022

six C20 DAs
Ma & Zhao

2023

vilmoraconitine Qin & Liu
puberuline C Inoue 2024

garryine
Qin & Liu

2025

giraldine I & heterophyllisine
Qin & Liu

aconicarmisulfonine A Maimone
five C20 DAs Ding & Xuan

acoapetaludine A Jia Jan 2026

vilmotenitine A
hemsleyaconitine F

Qin & Liu

Feb 2026

Exterior of the Tower
of Jesus Christ

completed Today

No total synthesis
of aconitine has
been reported

Every 'never' in
science is just waiting

for its 'finally.’
There is a good chance that aconitine and maitotoxin will have been synthesized by the time the Sagrada Familia is completed, which is
expected in 2026.    - Dirk Trauner 2018

The Synthesis
Journey
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Selected Syntheses of C20 DAs
H3C CO2H

CO2H
N
Ac

H3C

N
Ac

O
H3C

N
Ac

HO

H

H3C

N

HO

H

O

atisine

6 steps 6 steps 6 steps

BnO

CO2H

Masamune 1964
46 steps

CO2Me

CO2Me
O

Fukumoto 1988
23 steps

O

OCH3

OCH3

O

Nagata 1963
23 steps

Wiesner
1966

23 steps
Pelletier et al.  JACS 1956, 78, 4144-4145.

         Tet. Lett. 1963, 4, 205-208.
Nagata et al.  JACS 1963, 85, 2342-2343.

         JACS 1967, 89, 1483-1499.
Masamune et al.  JACS 1964, 86, 291-292.
Wiesner et al.  Tet. Lett. 1966, 7, 4645-4654.
Fukumoto et al.  JACS 1988, 110, 1963-1964.

Semi- and Formal Synthesis of Atisine

Total Synthesis of (±)-Napelline Wiesner 1980

H3C

N
Et

OHOH

(±)-napelline

H3C

N
HO

O

OCH3O
O

H3C

N
HO

O

O
O

H O

CH3

H3C

N
HO

O

OCH3O

O H3C

NHAc

O

OCH3O

O

OH3CO
H3C

NHAc

OCH3OAc

O

NHAc

OCH3OAc

O
O CH3

N
H

OCH3OH

H
BnO CH3

OAcPhO2S

OH

BnO CH3

OCH3

PhO2SHN

OHC

OCH3

11 steps from
commercial

-OAc

CH3

BnO MgBr
12.

13. PhSO2N3
AcOH, NaOAc

aziridation/
rearrangement

5 steps

19. K2CO3,
CH3OH, Δ

aldol

9 steps29. NaOCH3,

CH3OH, Δ

9 steps

39. KOH, CH3OH

40. CrO3•pyr

10 steps

vinylogous aldol

84%

88%

80%

41%

Can. J. Chem. 
1973, 51, 3978-3988.
1974, 52, 2353-2355.
1974, 52, 2355-2357.
1980, 58, 1889-1891.
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Total Synthesis of (±)-Nominine Muratake 2004

6 steps from
commercial

8 steps

20. TMSCl, LDA;
LAH; CBzCl

3 steps

15. BF3•Et2O
then
TsOH

acetal-ene
66%

63%

H3C

N

HO

H

(±)-nominine

H3C

N
Cbz

AcO

H

OH

H3C

N
Cbz

O
MOMO

H3C

N
Cbz

O
HO

H3C

N
Cbz

O
MOMO

OH

CN

H3C

O
MOMO

OAc

O
O

O

O
HO

OPiv

O

O
OPiv

O O
O O

H3CO

Br
OHC

4 steps

24. Bu3SnH, AIBN
then

SiO2, DCM
6-exo radical cycl. 57%

31. Et3SiH, Pd(OAc)2,
Et3N; SOCl2, pyr.

Deprotection / SN2 80%
32. K2CO3, CH3OH

95%

6 steps

ACIE  2004, 43, 4646-4649.     Tet. Lett.  2002, 43, 2913-2917.

Total Synthesis of (±)-Nominine Gin 2006

O
OCH3

H3CO

OCH3N3

CN

CH3
CHO

3 steps from
commercial

3 steps from
commercial

+

4. PBu3,
NaBH(OAc)3

aza-Wittig   79%
O

OCH3

H3CO

OCH3N
H

CH3

CN

N
CH3

CN O
OCH3

5. 10% TFA
93%

CN

N

H3C

O

CNH3C

N
H

OCH3
O

H3C

N
H

H

OCH3

H3C

N
H

H

N H3C

N

HO

H

(±)-nominine

H3C O

N

6. THF, 
180 oC
[5+2]

5 steps

12. Na, iPrOH, THF;
aq. HCl    Birch red.

13. CH3OH / pyrrolidine
9 : 1, 60 oC    [4+2]

76% (over two steps)

14. PPh3CH2
15. SeO2, tBuOOH

Wittig / Riley
51% (over two steps)

7:1 dr

JACS  2006, 128, 8734-8735.

‡
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Total Synthesis of (−)-Isoatisine Baran 2014

5 steps
CH3

H3C

(−)-steviol OH

OHO
CH3

H3C

OH

NH
P O
OEt

EtO

1. EDCI, HOBt
NH4OH  80%
2. LiAlH4 94%

3. P(O)(OEt)2Cl

CH3

H3C

O
NH
P O
OEt

EtO

O

CH3
4. Co(acac)2
O2, Et3SiH

93%
Fragmentation

59%

CH3

H3C

NH
P O
OEt

EtO

OAc

CH3

Aldol

H3C

N
P O
OEt

EtO

OAc

CH3

I
10. PhI(OAc)2

I2, hv
Suárez C–H

activation

then
K2CO3

71%
Hydrolysis

H3C

O

OH

CH3

IH

H3C

N

OH

O
(−)-isoatisine

11. Martin’s sulfurane
Dehydration
12. SeO2, tBuOOH Riley
(63% over two steps)
13. HO

NH2
89% O

Allylamine

H3C

N
CH3

Allyl

OAc

O

H3C

N
R

CH3

OH

OH78%
Mannich 2 steps H3C

N
CH3

OH

OH

HLF
conditions

or Ag (I)
or NaOCH3R = H R = Cl

NaOCl hetisine-core

O

Total Syntheses of (±)-Dihydroajaconine & (±)-Spiramines C/D Xu 2016

H3CO
OH

HO

3

OCH3

OCH3

OHO

CO2CH3

O

O

CH3O2CH2

O

H3CO2C

OH

H
O

OO

H3C

OH

H
N

H3C

OHHO

(±)-dihydroajaconine

H

OH
O

OX

H3C
H

OH
O

N

H3C

O

(±)-spiramines C (19S)
(±)-spiramines D (19R)

(±)-spiramilactone B (X = O)
(±)-spiraminol (X = OH, H)

19

5 steps from
commercial

6. PIDA, CH3OH 95%
7. mesitylene, Δ  91%

Oxidative
Diels-Alder

9 steps
Ru+

H3CCN NCCH3
NCCH3

21 steps
17. 10 mol%

PF6
-

then TsOH
Enyne cycloisomerization

91%
39’. DIBAL-H Lactone red.
40’.

41’. NaBH4 Hemiaminal red.

HO
NH2

85% over
three steps

39. PhSCl, Et3N 
40. P(OCH3)3, 50 oC
Mislow-Evans   64%

41. DIBAL-H

42. HO
NH2

Tetrahedron  2012, 68, 1171-1176.
ACIE  2016, 55, 392-396.

JACS  2014, 136, 12592-12595.
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Total Synthesis of (−)-Septedine Li 2018

ACIE  2018, 57, 937-941.

MOMO
OCH3

H

OCH3MOMO

O

O
P N OMOMO

O

MOMOCH3
O

N
OCH3

O

CH3
O

N
OCH3

O

OAc

H3C

CH3

O

OH
N

O

(−)-septedine

7 steps from
commercial

8. [Ir(cod)Cl]2, Zn(OTf)2

Polyene
cyclization

71%
2:1 rr

>99% ee

6 steps

15. LiHMDS

[4+2]
77%

7 steps7 steps 23. Pd(OAc)2

PIDA
C-H oxidation

42%

JACS 2018, 140, 9025-9029.

Total Synthesis of (±)-Spirasines IV & XI Zhang 2018

H3C

N
OH

(±)-spirasine XI

H3C

N
O

(±)-spirasine IV

H3C

N
OTIPSH

OCH3

H3C

N
OTIPSH

O
S

OPh

OCH3
R

H3C

N
OTIPSH

OCH3

R

HN
OTIPSH

OCH3

BnCl
HO

HO

R

HN
OTIPSH

OCH3

O

OTIPSH

OCH3

O
NEOTIPSH

OCH3

O
O

8 steps from
commercial

N
PPh3H3CO2C

5 steps

6 steps

H3C

N OH
H

9.

Aza-Wittig

AgOAc
DBU

63%
7:1 dr

R = CO2CH3

15. MsCl
DMAP

72%
22. SmI2
tBuOH,
HMPA

Radical
cyclization

61%

[3+2]

8 steps 31. DMP
84%

32. L-Selectride®

83%
> 20:1 dr

‡
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Total Synthesis of (+)-Talassimidine and (+)-Talassamine Zhang 2021

JACS 2018, 140, 8105-8109.
ACIE 2013, 52, 4854-4857.

Total Synthesis of (±)-Cossonidine Sarpong & Kisunzu 2018

R

BnN
OTIPSH

OCH3
R = CO2CH3

9 steps from
commercial via [3+2]

H3CO

OTIPSH

OCH3

H3CO
N
H

O

10. SmI2
RE/Lactam.

87%

O

OTIPSH

OCH3

N
Bn

H3C

O

6 steps

OTIPSH

OCH3

N
Bn

H3C

O
OTIPSH

O

N
Bn

H3C
H3C

N
O

(+)-talassamine

OH

H

OH
(+)-talassimidine

17. TsNHNH2
Rh2(Oct)4

Diazo-mediated
cyclopropanation

85%

18. DIBAL-H 75%
19. HBF4, H2O

OH

+
9-10 steps

Cyclopropane
ring opening

61%

JACS 2021, 143, 7088-7095.

CH3O

TBSO

O

H

O

O

10 steps from
commercials

CH3O

TBSO
H

O

OAllyl

O

CH3O

TBSO
H

Br

OCH3
O

CO2Allyl

Br

OCH3

CH3O

H2N
H

O
Br

OCH3

H3C

N
(±)-cossonidine

H3C

N
H

OCH3
OCH3H3C

N

OCH3
OCH3H3C

N

O
OCH3

OH
OH

H

Br
TfO

TMS OCH3

H3C

N
H

HO

OR

H3C

N
HO

OR H3C

N
O

OR

(±)-navirine

11. CsF, 70 oC

Benzyne [2+2]
38-45%

Cyclobutene
fragmentation 7 steps

19. LAH, Δ

Ketone [H]
Amine cycl.

20. nBuLi
hv

Hydro
amination

71%
(over three steps)

21. Na/NH3
aq. HCl
Birch

54%
(over two steps)

22. pyrrolidine
[4+2]

6 steps

prepared in 27
steps using similar approach

37. PhIO

Observed product

N(CH3)2

2

R =

H3C

N
O

OAc

H

OH
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Total Synthesis of (±)-Gymnandine Qin & Liu 2016 ACIE 2016, 55, 15667-15671.

H3C

N O
Bz

H3C

N
Bz (o-NH2)

OH

H3C

N
Ac OH

H3C

N
Et

OH

H

(±)-gymnandine
23-24 steps from commercial

via oxidative [4+2]

24’ or 25. NaNO2
CuCl, HCl/Et2O

Cascade [O]
40-42%

26. Cp2ZrHCl
27. AZADO

CuCl, air
28. SmI2;

AcCl

64% (over three steps)

6 steps

Aza-
pinacol

H3C

N O
Bz

A

H3C

N
Bz

OH
Aza-Prins

H3C

N

Nu

Bz
OH

Nu−

1,2-alkyl
shift

Nu−

25’. NaOAc/HOAc or ZnBr2/MeCN

H3C

N
Bz

CH3
OH

26 steps
from

commercial

OAc

H3C

N
Bz

OAc

O

BF3

CH3

OH−

27’’. BF3•Et2O

H3C

N
Bz

CH3

OH OH
hetidine-type core

− HOAc

Aza-prins

52%

Nu = OAc or OH

68 or 72%

MOMO

O

O O
Prins

10 steps
from commercial

11. SnCl4

H3C

N
R = H                  (+)-arcutinidine
R = iPrCO           (−)-arcutinine
R = (S)-sBuCO   (+)-arcutine

OR

H

HHO

O

O H

Total Synthesis of (+)-Arcutinidine, (−)-Arcutinine, & (+)-Arcutine 
Li 2019

Wagner-Meerwein
rearrangement 63%

9-10 steps

JACS 2019, 141, 13718-13723.

Total Synthesis of Acoapetaludine A Jia 2025

H3C

N
Et

acoapetaludine A

O
HO

H3C

N
Et

O
N2O

O

H3C

N
Et

O
O

OAc

H3C

N
Et

OMOM

O

H3C

N

OMOM

O
OBz

Et

TFA

H3C

O

OBn

HO

CH3

Ph

O

O

CH3

OBn
2 steps from
commercial

3. PhB(OH)2
[Rh(cod)OH]2

[Rh]-cat.
domino cyclization

91%

9 steps

13. NaOH
Retro-aldol
Mannich

89%

7 steps

21. Rh2(OAc)4 54%
22. H2SO4       99%

3 steps
JACS 2025, 147,

47904-47910.
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Total Synthesis of (±)-Talatisamine Wiesner 1974C19 / C18 DAs

N
OH

OCH3

OH

H3CO
O

CH3

(±)-talatisamineN
Ac

OCH3H3CO
O

CH3 O
O

N
Ac

Et

O

O

OCH3
H

OTs

H

H
H3CO

N
Ac

O

OH
H

H
H3CO

O
CH3

O
CH3

N
Ac

H
H3CO

O
CH3

O

H

N
Ac

H
H3CO

O
CH3

O
26 steps

from commercials

27. allene
hv

[2+2]
99%

4 stepsRetro-aldol
/Aldol

7 steps

39. DMSO/TMG (1:1), 180 oC
Rearrangement 40%

JACS 1974, 96, 4990-4992.
Pure Appl. Chem. 1975, 41, 93-112.

Total Synthesis of (±)-13-Desoxydelphonine Wiesner 1978

N
OH

OCH3

OH

H3CO
O

CH3

(±)-13-desoxydelphonine
CH3

H3CO

N OCH3
H3CO

O
CH3

CH3

H3CO
O

O
O

N
Ac

O

O

OCH3
H

Br

H

H
H3CO

O
CH3

O OCH3

N
Ac

H
BnO

H
H3CO

O CH3

O OCH3

O
O

O

O

N
Ac

H
H3CO

O
CH3

O OCH3

O

O

O

O

N
Ac

H
H3CO

O CH3

O OCH3

OMOM

OCH3

4 steps

42. OBn
[4+2] 46%

11 steps

4 steps 3 steps

54. DBN, 180 oC
DMSO/o-xyleneRearrangement

89%

Can. J. Chem.
1976, 54, 1039-1051.
1978, 56, 1451-1454.
1979, 57, 2124-2134.

37 steps
from

commercials

Total Synthesis of (±)-Liljestrandinine Sarpong 2015

N
OH

OH

H3CO
O

CH3

(±)-liljestrandinine
Et

N
OH

OMOM

H3CO
O

CH3

CO2CH3

4 steps

N
CO2CH3

OMOMOTf

H

H3CO
O

CH3

N
H3CO

O
CH3

CO2CH3

OHOCH3 7 steps

Oxidative
Diels-Alder

29. DMSO/DBU, 120 oC
Rearrangement

21 steps

Nature 2015, 528, 493-498.
JACS 2017, 139, 13882-13896.

Total Synthesis of (−)-Cardiopetaline Fukuyama & Yokoshima 2016

N

H3C

OH

OHOH

(−)-cardiopetaline
Et

H3C

N
Et

SO2PhO
MOM

O
N

H3C

OCH3

O

O

Et
OMe-

MOM

32. MW, CH3OH
150 oC

Wagner-Meerwein
rearrangement

2 steps

H3C

N
Et

O
MOM

OPiv-

OHOH2
+

31 steps from
commercials via [4+2]

A more straightforward
rearrangement

25 steps
from commercials

2 steps

OL 2016, 18, 2359-2362.
OL 2017, 19, 5833-5835.

Very similar to (±)-tala-
tisamine by Inoue: ACIE 2020, 59, 479-486.

− PhSO2H
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Total Synthesis of (±)-Neofinaconitine Gin 2013

O OCH3
OTIPS+

OCH3

OTIPS

TBSO

H

OCH3

OTIPSH BnN

O

H3CO2C

Br

OCH3

OTIPSH

HTBSO

H
H3CO2C

BnN Br
O

OCH3

O
H

H

O
N
Bn

H3CO2C
O

Br
H

H

H
TBSO

H

O
N
Bn

H3CO2C
O

Br
H

OCH3H

H

H

HO O
N

H3CO2C
O

Br
HH

Bn

N

H3CO2C
O

OCH3
O

Bn Br
O N

H3CO2C
O

OCH3
O

Bn
O

H
N

H3CO2C
O

OCH3
O

Bn
O

OH

N

O

OH

OCH3

OCH3O
CH3

(±)-neofinaconitine
Et

O

H2N

OCH3

OTIPS

TBSO

H

OCH3

Br

H
TBSO

OCH3

Br

H HOCH3OC
H

EtN Br

O

N

H3CO2C
O

OCH3
O

Et
O

OH
N

H3CO2C
O

OCH3
O

Et
O

6 steps
from commercial

2 steps
from commercial

7. TBSOTf, Et3N

Diels-Alder
1.6 : 1 rr

6 steps

6 steps
from

commercial

14. Sc(OTf)3 [4+2]
 69%

1 : 1.8 dr

4 steps19. Tf2NH

Cascade
reaction

71%

3 steps

23. MsCl, Et3N Enol-ether
elimination

24. nBu3SnH
AIBN

52% (over three steps)

25. LiHMDS, PhSeCl
26. H2O2

27. AcOH/THF/H2O

Desaturation/
Oxa-Michael

Giese add.
86%

7 steps
from commercial

8 steps

EtN

O

H3CO2C

Br

6 steps
from

commercial

16. SnCl4 [4+2]
single dias.

6 steps
Br

51%
(3 steps)

23. nBu3SnH
AIBN 

24. TMSOTf
Et3N

25. PhSeCl
26. aq. NaIO4

Desaturation/
Oxa-Michael

8 steps
99% Giese add.

“the exploration of the installation
of the remaining functional groups

was hampered by low material
throughput resulting primarily

from the poor dr of the
azepinone/siloxydiene

Diels−Alder”

JACS 2013, 135, 14313-14320.

H

O
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Total Syntheses of (−)-Talatisamine, (−)-Liljestrandisine, & (−)-Liljestrandinine Reisman 2021 ACS Cent. Sci. 2021, 7, 1311-1316.

O

H3C CH3

O

2 steps
from phenol

H

OH

CH3

H3C

O

O OH

O

H3C

OH

CH3

O O

Br

Si
tBu tBu

O OSi
tBu tBu

E
E

O

H

OTMS

H3CO2C
H3CO2C

O

H
O

CH3O2C O
O

OO
TMS

E Si
tBu
tBuO

O
E Si

tBu
tBu

O

O

NHEt
O

OTESO
CH3

E
NHEt

O

OTES
O

CH3

E

O

OO
CH3

H3CO
NH2

Si
tBu
tBu

O

OO
CH3

H3CO
N

Si
tBu
tBu

O

OO
CH3OCH3

Si
tBu
tBu

N
Ac Br

O

OMOMO
CH3OCH3

N
Ac Br

O

OMOMO
CH3

H3CO
N
Ac

O

OMOMO
CH3

H3CO
N
Ac OH

N
OH

OCH3

OHO
CH3

(−)-talatisamine
Et

H3CO
N

OH

OH

OHO
CH3

(−)-liljestrandisine
Et

H3CO
N

OH

OHO
CH3

(−)-liljestrandinine
Et

H3CO

6 steps from
cyclopentenone

3. hv (254 nm)

Photocycloadd.
67%

4. mCPBA;
aq. HCl

Grob-type
fragmentation

82%

6 steps

11. tBuLi 1,2-Add.
77%

then TMSCl

12. TMSNTf2
DTBMP

Semi-pinacol
97%

3 steps

6 steps

22’. NCS    50%
23’. AIBN, nBu3SnH

1,5-HAT /
Giese addition

59%

5 steps

21. PIDA, SiO2 Aziridation 74%

22. AcBr 83%

26. AIBN,
nBu3SnH
Radical

cyclization
99%

3 steps

2-3 steps

6 steps

2 steps

“N-centered radical cascade
under a number of conditions,

failed to give the desired
product. Under these conditions,
the major product was resulting
from a 1,5-HAT at C6 followed

by 1,4-add. to the enone.”
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Total Syntheses of (±)-Giraldine I & (±)-Heterophyllisine Qin 2025 JACS 2025, 147, 37012-37018.

5 steps

OCH3

OH

CH3

CN

H3C

OH

8 steps from
commercials

OH

H3C

CN

OCH3

OCH3

O

CH3

OCH3H3C

CH3

NH
Boc

O
N

H3C OCH3

Et

O

N

O
H3C

Et

H3CO
O

OBn

OH
O

N

H3C

OH

OBn
O

CH3

Et

O

ON

H3C

OH

O
O

CH3

Et

O

ON

H3C

OH

OCH3

HO

O
H3C

Et
O

HO

N

H3C

OH

OHO
CH3

(±)-giraldine I
Et N

H3C

OH

O
CH3

Et

N

H3C

OH

O
H3C

(±)-heterophyllisine
Et

O OO

9. PIDA
10. mesitylene, Δ

Oxidative
[4+2]
37%

4 steps
15. O3, FeSO4

Hydrodealkenylative
fragmentation

16. TFA then EtI
Mannich

35%

4 steps

21. Δ Claisen
then

Grubbs II RCM
52%

2 steps24. SmI2

73%
Pinacol

4 steps
4 steps

29. H2O2, HCO2H

77%
Baeyer–Villiger

Total Synthesis of (±)-Vilmoraconitine Qin 2023

N

H3C OCH3

Et

O16 steps from
commercials

N

H3C O

Et

O

CNH3C

N

H3C O

Et

O

CNH3C

N

H3C O

Et

O

CNH3C

O

N

H3C O

Et

O

CNH3C

ON

H3C O

Et

OTBS

CNH3C

O

N

H3C O

Et

OH3C

OCH3

(±)-vilmoraconitine

8 stepsRobinson
annulation

Enol silane
formation; IMDA

25. I2, NaHCO3

80%
26. TMP
TBSOTf

then
mesitylene

150 oC, pTsOH

75%

Diels-Alder

JACS 2023,
145, 3903-3908.
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Total Synthesis of (±)-Puberuline C Inoue 2023 JACS 2023, 145, 600-609.

14. TMEDA, THF

1,2-addition
89%

6 steps
N

ClO
CH3

Et
13 steps from
commercials

O

OCH3

N

ClO
CH3

Et

OCH3

R

R = OMOM

Double
Mannich

N

ClO
CH3

Et

OCH3

O

OBn
BnO

R

N

O
CH3

Et

O

N

O
CH3

Et

OCH3

OBn

OBnR

N

O
CH3

Et

O

OBn

OBnR
N

O
CH3

Et

O

OBn

OBnR
O OCH3

OH

H3CO
H3CO

OCH3

OCH3

(±)-puberuline C

TMS Li

then MOMBr
then K2CO3

21. (c-Hex)3SnH
V-40, MW, 110 oC

Radical
cascade

cyclization

42%

1,5-HAT

11 steps Giese
add.

Progress Towards Aconitine Qin 2019

N

OHO
CH3

PMB

O
H3CO

BnO

N

OR’O
CH3

PMB

H3CO
R

R = OCH3

BnO

BnO

CH3O

O
O

CH3
CH3

BnO

CH3O

O
O

CH3
CH3

R’ =

O
OCs

O

S

SCH3

N

O
CH3

PMB

O

R

BnO
H3CO

OBn

OCH3
N

O
CH3

PMB

O

R

BnO
H3CO

OBn

OCH3
N

O
CH3

PMB

O

H3CO
BnO OHOHOH

OCH3

OBn

Giese add.

or31. LiHMDS

then 4-5 additional
steps

O
H3C

CH3

30 steps

(−)-carvone

36 or 37. Radical initiation conditions

Org. Chem. Front. 2019, 6, 377-382.

Failed Conditions:
• Ir[dF(CF3)ppy]2(dtbbpy)PF6 / Blue LED     • (tBuO)2/(TMS)3SiH
• AIBN/nBu3SnH                                           • Et3B/O2/(TMS)3SiH

Proposed reasons for failure:
• Giese acceptor might be too distant
• Alkyne may intercept the radical
• N-centered radical formation


