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1-Deacetylcaesalmin C

Biological Activity:
Ø Identified from screen
Ø Validated by total synthesis
Ø Stimulates respiration in 

brown adipocytes

Ø O2 consumption 
Ø Thermogenesis
Ø Metabolism

O

HO

OH
OH

H

H

OH

2
δ-Caesalpin

OH

O

O

OH
OAc

H

R

AcO

H

R = OAc Norcaesalpinin MC 3
R = H Norcaesalpinin P 4

2



O

HO

OH
OAc

H

H
OAc

1

O

HO

OH
OH

H

H

OH

2

OH

O

O

OH
OAc

H

R

AcO

H

R = OAc 3
R = H  4

O

O
HHO

H

H
H

7

O
OH

OSi(i-Pr)3

OH

+

(+)-8 9

chemoselective reduction exo-selective
Diels–Alder reaction

O

O

H

H

MeO

O

6

O
OMeO

O
5

Birch reduction condition

Retrosynthesis

Key steps
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Wittig olefination
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Cr
O

O
O

Cr
O

O
O

O
N
H 2

pyridinium dichromate
PDC

N
B

O

Me

H Ph
Ph

Corey–Bakshi–Shibata catalyst
(S)-CBS

O
B

NPh

Ph
Me

H2B H RS
RL

O

N
B
O

Me

H Ph
Ph

BH3·THF

N
B
O

Me

H Ph
Ph

H3B

O

O
B

NPh

Ph
Me

H2B RS

RL

O

H

OBH2OH

work-up

(+)-8

Reduction with (S)-CBS

6

OH
PDC, 4Å MS

CH2Cl2
99%

OH

(±)-8 (+)-8

O

(S)-CBS, BH3·SMe2 
PhMe–THF (1:1:1), 35 ℃

59%, 94% ee



OEt

OEt
Br 12OH

Br

OMe

Br

OMe

O

11 13

DMF, 165 ℃

O
Br

OMe

EtO OEt

PPA, PhCl
100 ℃, 20 h

72%
over 2 steps

K2CO3
OPHO

O

OH n

H

Polyphosphoric Acid
PPA

7

OH
Br

OMe

O
Br

OMe

OEt

OEt
Br

O
Br

OMe

EtO OEt

PPA

Br

OMe

O
O Et

H

O
P

HO OH
O

Br

OMe

O

13

O
Br

OMe

EtOH

H

-EtOH

Br

OMe

O
O Etdeprotonation

SN2



Br

OMe

O

13

B
Cl

ClCl Br

O

O

B
Cl Cl

Me I

Br

O

O

B
Cl Cl

work-up

Br

OSi(i-Pr)3

O

14

n-BuLi Li

OSi(i-Pr)3

O
B
Oi-Pr

Oi-Pri-PrO

(i-PrO)2B

OSi(i-Pr)3

O
O OH

(i-PrO)2B

OSi(i-Pr)3

OO
OH

1,2-metallate
rearrangement

O

OSi(i-Pr)3

O

(i-PrO)2B
hydrolysis 
with NaOH

HO

OSi(i-Pr)3

O

9

Br
O

OH

deprotonated
via imidazole

N

Si(i-Pr)3

N

Br

OSi(i-Pr)3

O

Br

OMe

O

CH2Cl2, –78 ℃ to rt
Br

OSi(i-Pr)3

O

14

BCl3 
(n-Bu)4NI Br

OH

O

13

imidazole,
(i-Pr)3SiCl

CH2Cl2
99%, over 2 steps

n-BuLi,
then B(Oi-Pr)3

HO

OSi(i-Pr)3

O

9

then H2O2·urea, 
aq. NaOH 

79%

demethylation

protection
oxidation

8



HO

OSi(i-Pr)3

O
P(n-Bu)3, ADDP 
(+)-8, THF, 0 ℃
then (n-Bu)4NF

9

79%

O

O

OH
Pb(OAc)4 (1.1 equiv.)

MeOH, –78 ℃
68 % dr = 1.5:1

O

O

O

MeO

5a

O

O

O

MeO

5b

9

Mitsunobu reaction 

desilylation

Oxidative dearomatization

N N P(n-Bu)3N N

OO
N NN N

OO

P(n-Bu)3

O

(+)-8

H

N N
H

N N

OO

O

OSi(i-Pr)3

O
H

O P(n-Bu)3

O

O

OSi(i-Pr)3

O

O

O Si(i-Pr)3

F

FSi(i-Pr)3

O

O

OHwork-up
-AcOH

Pb(OAc)4

O

O

O Pb(OAc)3

MeO
O

O

O

MeO

5a

O

O

O

MeO

5b

1,1'-(Azodicarbonyl)dipiperidine 
ADDP

dr: 1.5:1
separable by 

prep-TLC 9



O

O

O

MeO

5

O

O

H

H

MeO

O

6

p-xylene, 125 ℃
61%

99% based on 5a

“Heating the diastereomeric mixture of 5 to 125 ℃ in p-xylene led to 
the formation of Diels–Alder product 6 as a single diastereomer”

“5b decomposes under the reaction conditions”
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H2O2 – induced selenoxide elimination 
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