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Bioactive constituents from the flowers of Hydrangea macrophylla var. thunbergii and
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Flowers have been used as not only ornamental purposes but also medicines and foods. However, the chemical constituents and
pharmacological properties of medicinal flowers have not yet been clarified. As a part of the characterization studies on the
bioactive constituents of medicinal flowers, | focused on the bioactive constituents from the flowers of Hydrangea

macrophylla var. thunbergii and Osmanthus fragrans var. aurantiacus.

1. Hydrangeamines A and B, Novel Polyketide-Type Pseudoalkaloid-Coupled Secoiridoid Glycosides from the
Flowers of H. macrophylla var. thunbergii
The Saxifragaceae plant, Hydrangea macrophylla SERINGE var. thunbergii MAKINO, is native to Japan. The processed leaves
of this plant (Hydrangea Dulcis Folium) are currently used as a natural medicine for an oral refrigerant and as a sweetener for
diabetic patients. Moreover, these preparations are listed in the Japanese Pharmacopoeia. Several chemical constituents of the
processed leaves and the dried leaves of this plant have been isolated including dihydroisocoumarins and their glycosides,
benzylidenephthalides, phthalides and secoiridoid glycosides. However, a full chemical analysis of the flowers from this plant
has not yet been performed. | have examined the chemical constituents from the flowers of H. macrophylla var. thunbergii.
Namely, a methanolic extract of the flowers of H. macrophylla var. thunbergii collected in Nagano province was partitioned
between EtOAc-H,0 to furnish an EtOAc-soluble fraction and an aqueous layer. The aqueous layer was further extracted with
1-butanol (1-BuOH) to give a 1-BuOH and a H,O soluble fraction. The 1-BuOH-soluble fraction was subjected to
normal-phase and reversed-phase silica gel column chromatography (CC) and repeated HPLC to give hydrangeamines A (1)
and B (2) together with hydrangenoside A (3)and hydramacrosides A (4) and B (5) (Figure 1). The absolute stereostructures of
the two hydrangeamines were characterized on the basis of chemical and physiochemical analyses, which included the
application of CD for the 4,5-dihydro-[6H]-pyrano chromophore. The side chain (C-12~C-25) of 1 and 2 were deduced to be
biosynthesized through intermediates by the shikimate-malonate pathway, followed by the formation of the polyketide amine

part. This is the first isolation of the unique polyketide-type pseudoalkaloid-coupled secoiridoid glycosides.



Figure 1. Structures of secoiridoid glycosides from the flowers of H. macrophylla var. thunbergii

2. Structures of Dihydroisocoumarin Glycosides from the Flowers of H. macrophylla var. thunbergii

Six dihydroisocoumarin glucosides, florahydrosides I (6) and 11 (7), thunberginol G 8-O-4-D-glucopyranoside (8), thunberginol
C 8-O-pD-glucopyranoside (9), 4-hydroxythunberginol G 3-O-A-D-glucopyranoside (10), and thunberginol D
3-O--D-glucopyranoside (11), were isolated from the flowers of H. macrophylla var. thunbergii together with 20 known
compounds including dihydroisocoumarin derivatives and acylated quinic acid analogs. The chemical structures of the new

compounds were elucidated on the basis of chemical and physicochemical evidence.
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Figure 2. Structures of dihydroisocoumarins, quinic acid analogs, and glucosides

from the flowers of H. macrophylla var. thunbergii

3. Aldose Reducatase inhibitors from H. macrophylla var. thunbergii
The inhibitory effects on aldose reductase of the isolated constituents from the flowers of H. macrophylla var. thunbergii were



examined. Among the constituents, neochlorogenic acid (22) inhibited aldose reductase [ICs; = 5.6 M]. In addition,
chlorogenic acid methyl ester (26) showed the inhibitory effect [ICso = 2.9 £M]. On the other hand, dihydroisocoumarin
glucosides (6-15, 18, and 19) and dihydroisocoumarins (16 and 17) lacked the inhibitory effects [1Cs, > 100 £M]. Hydrangenol
(20), thunberginol G (21), taxiphyllin (27), and umbelliferone glucoside (28) exhibited moderate inhibitory effects [ICs, =
48-69 (M]. Next, the inhibitory effects on aldose reductase of caffeoylquinic acid analogs were examined for the
structure-activity relationship study. The inhibitory effect of D-quinic acid with trans-p-caffeoyl group at the 5-position was

stronger than those of D-quinic acids with trans-p-caffeoyl group at the 3 or 4-positions.

4. Inhibitory Effects on Nitric Oxide Production from the Flowers of Osmanthus fragrans var. aurantiacus
Seventy compounds including several new megastigmane glycosides, sesquiterpenes, and triterpenes were isolated from the
flowers of Osmanthus fragrans var. aurantiacus (sweet osmanthus; kinmokusei in Japanese). Among them, several triterpenes

showed inhibitory effects on nitric oxide production.
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