
[1] Zhu Z., Maimone T. J. Enantioselective Total Synthesis of (−)-Caulamidine A. J. Am. Chem. Soc. 2023, 
145, 14215−14220.
[2] Tu, H.-F.; Zhang, X.; Zheng, C.; Zhu, M.; You, S.-L.Enantioselective dearomative prenylation of indole 
derivatives. Nat.Catal. 2018, 1, 601−608.

E 248: (−)-Caulamidine A 

Sparr Group Seminar
13/11/24

Xiao-Yu Li

N
H

Cl

MeO2C 1)
Me

Me OCO2Me
[Pd(prenzl)Cl]2

L1, Cs2CO3, PhMe N

Cl

MeO2C Me
Me 2) NaClO

NaH2PO4
2-methyl-2-butene

THF

N
H

Cl

MeO2C Me
Me

O

3) MeNH2, CaCl2
MeOH

N
H

Cl

MeHNOC Me
Me

O

4) O3, DCM, −78 °C
then add DMS

N
H

Cl
O

N
Me

O

5) NCS, MeCN

N
H

Cl
O

N
Me

OCl

N

Cl
OMe

N
Me

OCl

6) Me3OBF4 (meerwein's salt)
DTBMP

DCM
7) MeNH2, Ti(OiPr)4

MeOH

N

Cl
NHMe

N
Me

OCl
8) LDA (2.2 equiv)

 THF, −78 °C

then add

TfO
OTf N

Cl N
Me

O
Cl

N
Me

H

9) LDA, THF, −78 °C

then add HMPA

I
Cl

N3
N

Cl N
Me

O
Cl

N
Me

Cl

N3

10) PBu3, PhMe

MWI, 170 °C N

Cl N
Me

N
Cl

N
Me Cl

11) Mn(dpm)3, 
Ph(OiPr)SiH2

PhSH, B(OiPr)3

iPrOH
49% yield

N

Cl N
Me

N
Cl

N
Me Cl

H

Caulamidine A

Pinnick oxidation
Lindgren−Kraus oxidation

oxindole

2,6-di-tert-butyl-4-methylpyridin
DTBMP

Staudinger-aza-Wittig reaction



[3] Zeng, H. Yin, R. Zhao,Y. Ma, J.-A. Wu J. Nat. Chem. 16, 1822–1830 (2024). 
[4] Reisman S. E. et al. A Pyridine Dearomatization Approach to the Matrine-Type Lupin Alkaloids. J. Am. 
Chem. Soc. 44, 15938-15943 (2022).

E 248: (−)-Caulamidine A 

Sparr Group Seminar
13/11/24

Xiao-Yu Li

N

Cl N
Me

N
Cl

N
Me Cl

Mn(dpm)3 (2.0 equiv)
Ph(iPrO)SiH2 (4 equiv)

TBHP (2 equiv) 
iPrOH

N

N
Me

N

N

Me Cl

N

Cl N
Me

N
Cl

N
Me Cl

H

32% 13%

+

Mechanism
N

Cl N
Me

N
Cl

N
Me Cl

H

trace
R = H or iPr

OR

+

N

N
Me

N

N

Me Cl

n

O

Br

Cl

Cl n Br

n = 1, 60% yield
n = 3, 64% yield
n = 7, 62% yield

TBADT (2 mol%) 
MeCN/acetone (3:1, 0.05 M)

390 nm LED, 12–48 h
then 370 nm LED 18 h

mechanism
and provide a few other types of compounds 

that could be used as substrates



[3] Zeng, H. Yin, R. Zhao,Y. Ma, J.-A. Wu J. Nat. Chem. 16, 1822–1830 (2024). 
[4] Reisman S. E. et al. A Pyridine Dearomatization Approach to the Matrine-Type Lupin Alkaloids. J. Am. 
Chem. Soc. 44, 15938-15943 (2022).

E 248: (−)-Caulamidine A 

Sparr Group Seminar
13/11/24

Xiao-Yu Li

N

O

Cl

O

Cl

N

N

O

O
H

H

H

DCM
-50 - 21 °C
66% yield

160 g scale
Mechanism

(±)-intermediate1

2 steps 
then resolution

20 g scale
(+)-intermediate2

N

N
H

H

H
1 step

(+)-isomatrine
O


