
ハイブリッド型ポリフェノール類の合成研究

（静岡県大薬） 菅 敏幸

A01-4

Bioactivity:  
Antiestrogenic Activity
Antioxidant Activity

Natural Source: 
Seeds of Joannesia princeps

Isolation:                         
R. Waibel et al. 
Phytochemistry 62, 805 (2003).

Structure of Princepin

*T. Suzuki et al. J. Wood. Sci. 62, 339 (2016).
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(7"R,8"R)-Princepin : [α]20 +55.1 (c 0.305, EtOH)
lit. [α]20 +55.7 (c 0.008, EtOH)

D

D

(7"S,8"S)-Princepin : [α]20 +29.7 (c 0.265, EtOH)

lit. [α]20 +55.7 (c 0.008, EtOH)
D

D

(7"R,8"R)-Isoprincepin : [α]20 +59.9 (c 0.235, MeOH)

lit. [α]20 +27.8 (c 0.400, MeOH)
D

D

(7"S,8"S)-Isoprincepin : [α]20 +32.8 (c 0.300, MeOH)

lit. [α]20 +27.8 (c 0.400, MeOH)
D

D*

Synthesis of Benzodioxane Unit

** N. Miyaura et al. Angew. Chem. Int. Ed. 37, 3279 (1998).  

**

* 小笠原国郎、高野誠一有機合成化学協会誌 45 , 1157 (1987).  

*
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1) toluene/AcOH
    70 °C

2) TBSCl, imidazole
    DMF
    55% (3 steps)
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d.r. = 11:1
94% ee

1) PhSH, Cs2CO3
    MeCN
    90%

2) BnBr, K2CO3
    DMF
    68%

Natural Source : Sophora moorcroftiana 
Y. Shirataki et al. Chem. Pharm. Bull. 36, 1568 (1991)

Bioactivity : Anti Microbial, Anti Tumor Activity
Y. Shirataki et al. Anticancer Res. 21, 275 (2001)
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Structure of Sophoraflavanone H Total Synthesis of Sophoraflavanone H

Synthesis of Lactone Unit
Construction of Furofuran Structure
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[Rh(COD)Cl]2
K3PO4, THF

69%

1) H2, Pd/C
    EtOAc
2) HCl
    1,4-dioxane, 65 °C

3) BnBr, Cs2CO3
    DMF
    62% (3 steps)
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1) TBAF, THF
    91% (2 steps)

2) DMP, CH2Cl2
    93%
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1) Pd/C, H2
    EtOAc

2) Pd(OH)2, H2
    MeOH
    49% (2 steps)
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    MeOH, 0 °C
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    toluene
    70 °C
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Oxidation of Phenylpropanoid
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Furofuran Benzodioxane
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Biosynthetic pathway of polyphenol lignans

(7’’R,8’’R)-Princepin

Sophoraflavanone HDiastereomers are separable by SiO2 C.C.

* Absolute configuration was confirmed by X-ray crystal structure analysis.

*

Construction of 2,3-Diaryldihydrobenzofuran

Rh catalyst
(0.5 mol%)

CH2Cl2
–55 ﾟC

Recrystallization

74% ee >99% ee
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Collaboration with Prof. M. Kondo, 
Shizuoka University

Balloon
Mopac2012
Gaussian09

Stable conformation
of down configuration

Collaboration with Dr. Y. Ishikawa, 
University of Shizuoka
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    EtOH, 50 ºC
    88%

2) MnO2, CH2Cl2

O

OMOMO

Br

BnO

Ot-Bu

Ot-Bu

Ot-Bu

Ot-Bu

BrMg

N2

OMOMO

Br

BnO

Ot-Bu

Ot-Bu

O
OBn

Ot-Bu
t-BuO

Br

MOMO

1) Rh2(S-DOSP)4
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 88%, 74% ee (2 steps)

2) recrystallization
    49%, >99% ee
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60%, dr = 2 : 1
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1) SOCl2
    MeOH, reflux
2) MOMCl
    i-Pr2NEt, CH2Cl2

3) 

    K2CO3, DMF
    92% (3 steps)

Select conformers within 2.5 kcal/mol from
the most stable conformer by molecular
dynamics calculation (MMFF94).

DFT
structure 

optimization 4 conformers

3 conformers

The Most Stable Conformation
（Boltzmann distribution 40.2%）

17 conformers

22 conformers
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Natural type is S !

Determination of Absolute Configuration by Comparison Between Obs. and Calcd. CD Spectra Collaboration with Dr. T. Taniguchi, 
Hokkaido University

Model Compound of R-form

The Most Stable Conformation
（Boltzmann distribution 54.3%）

Pick up conformers within 1.15 kcal/mol
from the most stable conformer after DFT
structure optimization.

CD calculation

Natural type

Calculate weighted average CD spectra
according to Boltzmann distribution.

B3LYP/6-31G(d)/PCM(MeCN)

Nat. *
Synth. (minor)
Synth. (major)

238       300         333

- 30.42   - 14.58 + 3.08
- 32.53   - 9.078 + 1.14

- + -
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* Y. Shirataki et al. Chem. Pharm. Bull. 36, 1568 (1991).

: Calcd. CD Spectra
: Obs. CD Spectra

T. Kan et al. J. Org. Chem. 84, 14227 (2019).  
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