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Research on Development of Utilization of Active Fine Ingredients Containing in
Awa Indigo Plant (Awa-ai)

by

Yasuhiko KAWAMURA, Nishiuchi MASAKI

This study is aiming at development of the synthetic methods of the active fine ingredients
containing in Awa indigo Plant (Awa-ai). The long tradition of the indigo dyeing is prevailing over a
thousand year here in the Tokushima Prefecture, and historically the Ai-leaf had been sold in Kansali
area about 550 years ago. Although our concern on the Ai-leaf used to be centered on a dyeing stuff,
several biologically active ingredients have been reported recently contained in the Awa Indigo Plant.
We have, therefore, been interested in these fine ingredients and here wish to develop the efficient
and ecofriendly synthetic methods of such remarkable ingredients. The synthetic methods reported
here are the methods activated by microwave (MW) irradiation and photoirradiation of the

ultraviolet light (UV).
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Scheme 1. Syntheses of the key intermediates.
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Scheme 2. Syntheses of polymethoxyflavones.

Reagents and conditions:

i) MW (2 min) in the presence of minimal amount of pyridine
ii) KOH, MW (4 min) in minimal amount of pyridine

iii) concd. H,SO4, MW (3 min) in minimal amount of acetic acid
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Scheme 4. Reaction conditions of the photoreactions
of the ethenes 23 (the ethene 23a as
a typical example).

— A E 2 BN TWA MeMurry 1y 70
TGO A 3 = R I THE BRI IR M T
LW, AL MIICEBREZ TR T 5 =T
> 23a-23d IZBWTIT 7 BaEERICE SN
7= (B/Z=2/98 ~ 12/88), Ziulx, WKL
L CHEET DT =42 7 VDN OREE D R 2R
ThorHD T ENERE 7o > TERERBRIRMEN
HBLLIZEEBE XD, =T 23a IZ2OWTIE
A, X B EAAAT IO K » TR ZIRET D
ZEMNTE, TOMO=T HEIZOWTE H
NMR [ZHp o= Bp o2 —27 %R L, 23b,



BULLETIN OF INSTITUTE OF TECHNOLOGY AND SCIENCE THE UNIVERSITY OF TOKUSHIMA

23f ZR\\TIE HPLC 12 X A5 BENAIRETH -
7=72%, ZiubEHWT RO (Scheme
4) TR EMIR A HE LT,

A. fEfIkEEO =5 > 23a, 23d, 23e DEHENE
FECIE, 23e (XIS TH 7= b DD 23d 11X
FMAL LT L, #7IC 23a TIE Z K06 E K
O FTERMEACDSEIT Lz, fESRESHR Y =
Y E WS TR O ZER BN R T, WK
RENTRp ST B b L b B NS
(Figure 1),

Conventional one-bond-flip (OBF) process

Figure 1. Plausible reaction mechanisms.
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Figure 2. Crystal structures of the ethenes
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