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The chemotaxonomic survey in the family Caryophyllaceae has been confined
chiefly to the occurrence of anthocyanins instead of betalains within the order Caryo-
phyllales (or Centrospermae) (Mabry 1966). Recently, it was clarified that C-glyco-
sylflavones are widespread rather than other class of flavonoids in anthocyanin-containing
families, Caryophyllaceae and Molluginaceae (Richardson 1978), and many kinds of unique
C-glycosylflavones and their O-glycoside, e.g., isovitexin 2”-O-arabinoside, 2”-O-rhamno-
side, 7-O-galactoside-2”-O-rhamnoside, cerarvensin (6-C-xylosylapigenin), 6-C-galactosyl-8-
C-arabinosylapigenin, 6-C-glucosyl-8-C-galactosylapigenin and so on, have been isolated
from this family (Bouillant et al. 1979, Besson et al. 1979, Wagner et al. 1979, Dubois
ot al. 1982, 1984 etc). Since the Caryophyllaceae, however, is a large family consisting
of about 80 genera with ca. 2000 species, information on flavonoids in the family has
been comparatively scanty.

The present paper describes the flavonoid and anthocyanin profiles of the aerial
parts, leaves, stems or flowers, of 12 caryophyllaceous species mostly native to Japan.

Materials and Methods
Plant materials

The twelve plant species were collected as materials from various localities in
1983, which are arranged in Table 4.

Isolation of flavonoids
An appropriate amount of fresh leaves or flowers of each caryophyllaceous species
was extracted with methanol, filtered and evaporated in vacuo to an agueous concentrate,
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which was applied to two-dimensional paper chromatography (2D-PC) on Toyo No. 50
filter paper using two kinds of solvent systems, BAW (n-BuOH/AcOH/H,0=4:1 : 5,
upper phase) on the one direction and 159, AcOH (AcOH/H,0=15 : 85) on the other.
The individual crops separated were subjected to mass-paper chromatography (mass-PC)
using the solvent systems described above or column chromatography, and were thoroughly
purified in solution or obtained as crystals.

The anthocyanins were isolated with mass-PC using solvent systems, BuH (n-BuOH
/conc. HCI/H,0=7 : 2 : 5, upper phase) and 19, HCI (conc. HCI/H,0=3: 97) according to
Takeda and Hayashi (1980).

Identification of flavonoids

This was made by the standard methods (Mabry et al. 1970, Markham 1982,
Takeda and Hayashi 1980) such as complete or partial acid hydrolysis, direct comparisons
with authentic specimens on UV spectral and chromatographic properties, or H-NMR
spectra.

Identification of glycosidic sugars
Glycosidic sugars which were liberated by acid hydrolysis of flavonoids were
characterized by co-PC with the authentic samples according to Iwashina et al. (1984).

UV spectral analysis

UV spectra were measured on methanolic solutions throughout with a Hitachi
EPS-3T type recording spectrophotometer, according to the methods of Mabry et al.
(1970) and Hayashi et al. (1984).

‘H-NMR spectral analysis
'H-NMR spectra were measured in DMSO-d,; (dimethyl sulfoxide-d,) with JNM-
GX400 FT NMR spectrometer using TMS (tetramethylsilane) as an internal standard.

Results and Discussion

Isolation of individual flavonoids

Flavonoid A and AG3: Dried aerial parts (ca. 1kg) of Stellaria media (Hakobe)
were repeatedly extracted with methanol (6 1) overnight, filtered and concentrated in
vacuo (ca. 500 m/). On standing for 3 days at room temperature, colorless inorganic
impurities were filtered off and the mother liquor was repeatedly shaken with ethyl
acetate (EtOAc), evaporated to dryness, and dissolved in a small volume of 5% acetic
acid. This pigment fraction was applied to cellulose (Avicel SF, Funakoshi) column
chromatography (4x25cm) and eluted with 5% AcOH. Effluent fractions corresponding
to flavonoid A, which were detected preliminarily by the method of 2D-PC, were com-
bined, concentrated and subjected to the polyamide C-200 (Wako Pure Chemicals, Ltd.)
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column chromatography (4x20cm). After elution with methanol, the solution containing
flavonoid A was evaporated and dissolved in a small volume of 70% methanol. This
was applied to Sephadex LH-20 (Pharmacia) column chromatography (1.5x35cm), eluted
with 709 methanol and pure flavonoid solution was obtained. The eluent was evaporated
in vacuo to dryness, dissolved in hot methanol and stood overnight in a refrigerator.
The pale yellow minute needles (flavonoid A) were separated and air-dried. Yield, ca.
30 mg.

In parallel with column chromatographic separation described above, a mass-PC
was also applied to a crude extract of S. media for the separation of flavonoid AGS3.
An aqueous concentrate which was washed with petroleum ether was treated with
mass-PC using BAW, and then 15% AcOH, and the band corresponding to flavonoid
AG3 (Rf 0.36 in BAW and 0.86 in 15% AcOH) was detected under UV light on the
chromatograms and obtained as a pure pigment solution by elution with methanol.

Flavonoid AG4: Aerial parts (15.5g) of Pseudostellaria palibiniana (Higene-wachi-
gais) were extracted with methanol (900 m/). The extract was evaporated to a small
volume, and applied to mass-PC using 15% AcOH. Thus, flavonoid AG4 (Rf 0.74) was
obtained as a single band and eluted with methanol.

Flavonoid AG1: Fresh aerial parts (ca. 150 g) of Myosoton aquaticum (Ushi-hakobe)
were extracted with methanol (ca. 2.517), filtered and concentrated in vacuo to a small
volume of aqueous solution. After removal of greenish precipitate which was formed
by the addition of methanol (200 m/), the solution was evaporated again to a small
volume. Then, the crude flavonoid solution was subjected to a polyamide column
chromatography (4x25cm). Elution was carried out with methanol. The fractions
still containing several kinds of flavonoids were combined and carefully applied to the
mass-PC using BAW. Finally, flavonoid AGL (Rf 0.66) was obtained as a single band,
and eluted with methanol.

Flavonoid B and AGZ2: Fresh aerial parts (840g) of Cerastium glomeratum
(Oranda-miminagusa) were repeatedly extracted with methanol (610), filtered and concent-
rated in vacuo (ca. 10). After filtration to remove the precipitate of chrolophylls and
other impurities, the filtrate was further evaporated to an aqueous solution (20 ml),
which was shaken with petroleum ether and then with EtOAc to remove lipophilic
substances. (By preliminary PC test, no flavonoid was present in these organic layers.)
The mother liquor was evaporated to dryness, and the residue was taken in a small
amount of water and subjected to polyamide C-200 column chromatography (4.5x30cm)
for the separation of flavonoids. The elution was effected by dist. H,O (300 m/), and
then with a series of aqueous methanol of increasing concentration: namely, 109, MeOH
(200 ml), 20% (200ml), 40% (100ml), 60% (200 ml), 80% (200 m/), and finally 100%
methanol until flavonoids were completely liberated. Each fraction of effluent (ca. 15 m/,
Nos. 1-105) was applied to 2D-PC (BAW and 15% AcOH).




22 T. Iwasuina and S. OoTaNI

By this means, the flavonoid AG2 was separated into frs. 10-40, and A and B into
frs. 55-105. Frs. 10-40 containing AG2 were combined, concentrated to dryness and
dissolved in hot 50% ethanol. The flavonoid AG2 was obtained as a yvellow powder on
standing at 5°C for two days. Frs. 55-105 having the flavonoid B together with a
minor flavonoid A were combined and evaporated, and the residual yellow pigment was
dissolved in hot methanol. After standing for a long time (ca. 2 months), the flavonoid
B were separated as a yellow powder. Yield, ca. 20 mg.

Flavonoid IV, IOR and Anthocyanin Cy1, Cy2: Fresh petals (3.3g) and leaves
(ca. 20 g) of Silene armeria (Mushitori-nadeshiko) were extracted with methanol (100 m/
and 500 m/, respectively). The petal extract was tested on mass-PC using BAW and 5%
AcOH, and leaves with 15% AcOH and then BAW. The flavonoids IV and IOR from
the former extract and only IOR from the latter were obtained.

Red-purple petals (4 g) were extracted with 19 methanolic HCl (100 mi). After
concentration of crude extract in vacuo, the crop was applied to mass-PC using 195 HCI.
Two kinds of anthocyanins (Cyl and Cy2, Rf 0.05 and 0.14, respectively) were separated
on the chromatograms. They were eluted with 5% methanolic AcOH and further
purified by mass-PC using BuH.

Identification of C-glycosylflavones

6, 8-Di-C-glucosylapigenin (vicenin-2, A): Flavonoid A which was isolated from
Stellaria media as yellow minute needles, had imax 273, 333nm in methanol showing
the flavone nucleus but not flavonols. Bathochromic shift (65 nm) of long wavelength
peak (Band I) with a remarkable increase in intensity relative to methanol spectrum

Table 1. Chromatographic properties of C-glycosylflavones isolated from Caryophyllaceae

Rf-values Colors

Flavones
BAW 15% AcOH TBA BEW UV/NH;

6, 8-di-C-glucosylapigenin 0.38 0. 60 0. 36 0.45 dark yellow
(vicenin-2, A)

6, 8-di-C-glucosylapigenin 0. 66 0.81 0.65 0.57 dark yellow
X”-O-glucoside (AGI)

6, 8-di-C-glucosylapigenin 0.20 0.79 0.13 0.23 dark purple
4/-0-glucoside (AG2)

6, 8-di-C-glucosylapigenin 0. 36 0.86 — - dark purple
47-O-glycoside (AG3)

6, 8-di-C-glucosylapigenin 0.53 0.74 0.48 0.31 dark yellow
X”7-0O-glycoside (AG4)

6, 8-di-C-glycosylluteolin (B) 0.24 0.50 0.16 0.20 dark yellow

6-mono-C-glucosylapigenin 0.71 0.60 0.71 0.67 dark yellow
(isovitexin, IV)

6-mono-C-glucosylluteolin 0.53 0.28 — — dull yellow

(isoorientin, IOR)

BAW =n-BuOH/AcOH/H,0 (4:1:5, upper phase), 15% AcOH =AcOH/H,0 (15 : 85),
TBA=t-BuOH/AcOH/H,0 (3:1:1), BEW =n-BuOH/EtOH/H;0 (4 :1:2.2).
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Table 2. UV spectral properties of C-glycosylflavones found in caryophyllaceous plants

Amax (nm)
Flavonoids
in MeOH +NaOMe +AICl, +AICIg/HCI +NaOAc
A 273,333 286, 329, 280, 306, 281, 305, 283, 382
398 1 350, 384sh 345, 380sh
AG1 277,322 286, 333, 282, 307, 283, 306, 282,316,
3711 332, 386sh 333, 382sh 390
AG2 276,324 283,379 | 284,304, 284,303, 283, 380
342, 385 338, 384
AG3 277,326 274,374 | 284,306, 284, 304, 284, 386
338, 384sh 334, 380sh
AG4 273,333 284,333, 281, 305, 281, 305, 283, 381
398 1 349, 383sh 345, 382sh
B 272,348 284,4151 . 274,410 280, 298sh 281, 329,
359, 384sh 395
v 272,337 280, 328, 279, 304, 280, 303, 279, 366
398 1 349, 380sh 345, 378sh
IOR 272,348 — — — —

sh=shoulder, 1 =remarkable increase in intensity relative to methanol spectrum,
| =remarkable decrease in intensity.

indicated the presence of a free 4-OH. And also, the presence of 5, 7-diOH and absence
of 3,3-diOH were determined by UV spectral behaviors after addition of AlCl,, AICly/
HCl or NaOAc (Mabry et al. 1970, Markham 1982, Hayashi et al. 1984). Under usual
conditions for acid hydrolysis (Iwashina et al. 1984), the original compound remained
unchanged in an aqueous mother liquor and no free sugar was liberated, showing that
the pigment was C-glycosylflavonoid. However, a Wessely-Moser rearrangement did not
occur by hot acid treatment, showing that flavonoid A was symmetrically substituted by
di-C-glycosyl which have the same sugar at both C-6 and C-8 but not glycosilated
either at C-6 or C-8 such as isovitexin (6-mono-C-glucosylapigenin), vitexin (8-mono-C-
glucosylapigenin), isoorientin (6-mono-C-glucosylluteolin) and orientin (8-mono-C-gluco-
sylluteolin) (Markham 1982). Thus, it was concluded that flavonoid A was 5,7,4/-
trihydroxy-6, 8-di-C-glycosylflavone.

NMR data (400 MHz) also confirmed the above results : that is, two doublets cor-
responding to H-6 and H-8 protons do not occur in the range 66.0-6.5; in turn, two
multiplet signals appear in range 54.6-4.9 (C-glucosyls, H-1's) and 03.5-3.9 (two
glucosyls) ; and also two doublets 57.98 (2H, /=9.0Hz, H-2" and H-6") and §6.90 (2H,
J=7.9Hz, H-3' and H-5), and a singlet 56.85 (1H, H-3) occur in DMSO-d, (Fig. 1).
These data were extremely similar to those of 6, 8-di-C-glycosylapigenin (Kawasaki et al.
1986).

Finally, flavonoid A was identified as 6, 8-di-C-glucosylapigenin (vicenin-2) by co-PC
with the authentic specimen (Table 1, see Fig. 2).
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Fig. 1. NMR of TMS ether of 6, 8-di-C-glucosylapigenin (vicenin-2, A) in DMSO-d,.

C-glucosyl R

(o]
C-glucosyl 4 3 C-glucosyl
HO lo} HO 0

R=H: 6-mono-C-glucosylapigenin (isovitexin, IV)

6, 8-di-C-glucosylapigenin (vicenin-2, A)
R=OH: 6-mono-C-glucosylluteolin (isoorientin, IOR)

Fig. 2. The structures of three kinds of C-glycosylflavones.

6, 8-Di-C-glucosylapigenin X”-O-glucoside (AG1) and X"-O-glycoside (AG4): Fla-
vonoid AGl and AG4 represented the different Rf values from each other in PC with
BAW and 15% AcOH (Table 1), and UV spectral behaviors (Table 2) upon addition of
NaOMe, AICl;, AICI;/HCI, or NaOAc indicated the presence of 5,7, 4-trihydroxyl groups
(Mabry et al. 1970). Acid hydrolysis of flavonoid AG1 gave vicenin-2 (A), which also
have 5,7, 4’-trihydroxyl groups, and liberated glucose in mother liquor. Since both
glycoside AGI1 and its hydrolysate, vicenin-2, showed the presence of 5,7, 4’-trihydroxyl
groups, O-glucosyl must be attached to 6- or 8-C-glucosyl group. Accordingly, the
flavonoid AG1 was regarded as 6, 8-di-C-glucosylapigenin X”-O-glucoside.

On the other hand, flavonoid AG4 also gave, upon hot acid treatment, vicenin-2
which was characterized by co-PC with the authentic specimen. However, sugar which
was attached to 6- or 8-C-glucosyl moiety failed to be determined on account of a scanty
amount of the original glycoside.

6, 8-Di-C-glucosylapigenin 4'-O-glucoside (AG2) and 4’-O-glycoside (AG3): Fla-
vonoid AG2 and AG3 having the distinctive Rf values (Table 1) were also liberated
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vicenin-2 upon acid hydrolysis in agueous mother liquors. UV spectral measurements of
their original components did exhibit a bathochromic shift of the Band I with decrease
in intensity relative to methanolic spectrum after addition of NaOMe, showing the
presence of substituted 4’-hydroxyl group, and also indicated the presence of free 5,7-
dihydroxyl groups after addition of AICl;, AICI;/HCI, or NaOAc (Table 2, Mabry et al.
1970, Hayashi et al. 1984). Therefore, O-glycosyls of these flavonoids, which were
identified as glucose by direct comparison with the authentic specimen at flavonoid AG2
and could not be characterized at flavonoid AG3, must be linked with 4’-hydroxyl group.
The flavonoid AG2 and AGS3, therefore, were proved as 6, 8-di-C-glucosylapigenin 4’-0-
glucoside and 4/-O-glycoside, respectively.

6, 8-Di-C-glycosylluteolin (B): The UV spectral properties of the flavonoid B upon
addition of various reagents have shown the presence of 5,7, 3/, 4’-tetrahydroxyl groups
(Table 2). On the other hand, this glycoside was neither hydrolyzed nor undergone a
Wessely-Moser rearrangement upon hot acid treatment, which might be estimated by
arrangement of the same C-glycosyl group between 6- and 8-positions (Markham 1982),
as indicated by their Rf values in BAW and 15% AcOH (Table 1, Chopin and Bouillant
1975). Thus, the flavonoid B was presumed to be 6, 8-di-C-glycosylluteolin (probably,
lucenin-2, 6, 8-di-C-glucosylluteolin).

6-Mono-C-glucosylapigenin (isovitexin, IV): UV spectral properties of the minor
component from Silene armeria have shown the presence of 5,7, 4’-triOH groups (Table
2). The original glycoside was not degraded by acid treatment, but gave rise to an
other spot on the chromatogram, owing to the Wessely-Moser rearrangement. Such
data ascertained the structure of this compound as 5,7, 4’-trihydroxy-6 or 8-mono-C-
glycosylflavone. Finally, flavonoid IV was determined as 6-mono-C-glucosylapigenin
(isovitexin, Fig. 2) by comparison of chromatographic behavior with an authentic
sample (Table 1).

6 -mono-C-glucosylluteolin (isoorientin, IOR): It is apparent that a minor component
of flavonoid IOR is 6- or 8-C-glycosylflavone having 5, 7, 3’, 4’-tetraOH groups as indicated
by spectral data (Amax 348 nm in methanol). The Rf values of co-PC using BAW and
159 AcOH were identical with those of the authentic 6-mono-C-glucosylluteolin (iso-
orientin, Table 1 and Fig. 2).

Identification of anthocyanins

Cyanidin 3-O-rhamnosylglucoside (keracyanin, Cy1): The anthocyanins which have
occurred in Pseudostellaria palibiniana, Stellaria media, Myosoton aquaticum and Cerastium
glomeratum, and one of the two kinds of anthocyanins from Silene armeria had com-
pletely identical Rf values (BuH, 19; HCl, BAW and Forestal, Table 3) and absorption
maxima, and liberated cyanidin, glucose and rhamnose by acid hydrolysis which were
verified by co-PC with the authentic specimens. By partial hydrolysis, an anthocyanin
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Table 3. Rf-values, absorption maxima and hydrolysates of anthocyanins occurring
in the species of Caryophyllaceae

Rf-values Amax (nm) hydrolysates
Anthocyanins B 0.019
uH 12%HCI BAW Forestal MeOIfI-HCl aglycones sugars
Cyl 0.54 0.14 0.49 0.74 526%* cyanidin (glucose
rhamnose
Cy2 0. 37 0.05 — — — cyanidin  glucose
Authentic specimens : 7
cyanidin 3-O-rutinoside 0.54 0.14 0.49 0.74 523
cyanidin 3-O-glucoside 0.37 0. 06 — — 525
cyanidin 3, 5-O-diglucoside 0. 22 0.20 — -— 525

1%HCl=conc. HCI/H,O (3 : 97), BuH =n-BuOH/conc. HCl/H.,Q (7:2:5, upper phase),
Forestal=AcOH/conc. HCl/H,O (30 :3: 10).
* Bathochromic shift (6 nm) by the addition of AICI,.

was produced from this component and identified as cyanidin 3-O-glucoside. Finally,
anthocyanin Cyl was determined as cyanidin 3-O-rhamnosylglucoside (keracyanin) by
co-PC with the authentic sample (Table 3).

Cyanidin 3-O-glucoside (chrysanthemin, Cvy2): An anthocyanidin and a sugar com-
ponent which were obtained by acid hydrolysis of anthocyanin Cy2 from Silene armeria
were identified as cyanidin and glucose, respectively, by direct comparisons of chromato-
graphic behaviors with the authentic specimens. Thus, the original anthocyanin was
identified as cyanidin 3-O-glucoside (chrysanthemin) by co-PC with the authentic specimen
(Table 3).

Until now, the majority of flavonoids which have been isolated from the species
of Caryophyllaceae are C-glycosylflavones and their O-glycosides, such as vicenin-2,
lucenin-2, isovitexin and its 7-O-galactoside, 2”-O-rhamnoside, cerarvensin and so on
(Dubois et al. 1982, Besson et al. 1979, Wagner et al. 1979, Bouillant et al. 1979). Eight
kinds of flavonoids which were identified or partially characterized in this experiment
were also C-glycosylflavones and their O-glycosides, which were isolated for the first
time from the following plants: Pseudostellaria heterophylla, P. palibiniana, Arenaria
serpyllifolia, Stellaria sessiliflora, S. alsine var. undulata, Myosoton aquaticum, Cerastium
glomeratum, C. holosteoides var. hallaisanense, Sagina japonica, Silene armeria and Gypso-
phila elegans. In Stellaria media, though isovitexin and vitexin has already been found
(Richardson 1978), vicenin-2 (A) and its 4’-O-glycoside (A3) and 6, 8-di-C-glycosylluteolin
(B) were detected in the present work (Table 4). The fact as such has indicated that
the chemical geographic variations have occurred in this cosmopolitan weed. Although
flavonol O-glycosides, e.g., isorhamnetin 3-O-rutinoside and 3-O-rutinosylglucoside, quer-
cetin 3-O-rutinoside and kaempferol glycoside have also been reported in a few Silene,
Herniaria and Dianthus species (Hegnauer 1963, Richardson 1978), it has proved that the
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Table 4. Occurrence of flavonoids in the Caryophyllaceae species were used
in this experiment

Species Parts Flavonoids Localities
Pseudostellaria heterophylla aerial parts A, AG4 Mt. Kushigata
(Miq.) Pax (7 &V %) Yamanashi Pref.
P. palibiniana (Takeda) Ohwi aerial parts A,AG4 Mt. Chichibu-
(e ¥RxUFHA YY) Ontake, Saitama
stems Cyl Pref.
Arenaria serpyllifolia L. aerial parts A, AGL, B, Ichinomiya Town,
(2 3799) IOR, IV Yamanashi Pref.
Stellaria sessiliflora Yabe aerial parts A, AGL Mt. Chichibu-
(3 ¥ =ra2) and petals Ontake, Saitama
Pref.
S. media (L.) Villars (-~= ) aerial parts A, AG3,B Setagaya-ku,
Tokyo
stems Cyl )

S. alsine Grimm var. undulata aerial parts A, AGL, B, Mt. Oono,
(Thunb.) Ohwi (/ 3/ 7 A=) Cyl Kanagawa Pref.
Myosoton aquaticum (L.) aerial parts A, AGL Ichinomiya Town,
Moench (7 v ~=2 ) Yamanashi Pref.

stems Cyl
Cerastium glomeratum Thuill. aerial parts A,AG2,B Setagaya-ku,
(Fo7vEIIFIy) Tokyo
{stems Cyl
C. holosteoides Fries var. aerial parts A Mt. Kawanori,
hallaisanense (Nakai) Mizushima Tokyo
(3 357 79%)
Sagina japonica (Sw.) Ohwi aerial parts A,AGL B Ichinomiya Town,
(2 2 7%) Yamanashi Pref.
Silene armeria L. flowers IV, IOR, Setagaya-ku,
(v by FFva) { Cyl,Cy2 Tokyo
leaves IOR
Gypsophila elegans Bieb. flowers A Setagaya-ku,
(HAI VYY) Tokyo, (cultivated)

A =6, 8-di-C-glucosylapigenin  (vicenin-2), AG1=6, 8-di-C-glucosylapigenin ~ X”-O-glucoside,
AG2=6, 8-di-C-glucosylapigenin 4/-O-glucoside, AG3=6, 8-di-C-glucosylapigenin 4/-O-glycoside,
AG4=6, 8-di-C-glucosylapigenin X”-O-glycoside, B=6, 8-di-C-glycosylluteolin, IV =6-mono-C-
gluco-sylapigenin (isovitexin), IOR =6-mono-C-glucosylluteolin (isoorientin), Cyl =cyanidin
3-O-rhamnosylglucoside (keracyanin), Cy2=cyanidin 3-0-glucoside (chrysanthemin).

presence of C-glycosylflavones is an ubiquitous feature in the Caryophyllaceae. Among
their C-glycosylflavones, vicenin-2 and its O-glycosides have been found in most species
(11 spp. except Silene armeria, Table 4), as described in this experiment.

The anthocyanins have been reported as major pigments in the flowers of Dianthus
spp. (Terahara et al. 1986, Ootani and Miura 1961) and Sperguralia (Beck et al. 1962).
In the present survey, cyanidin 3-O-rhamnosylglucoside was newly found in the colored
stems of Pseudostellaria palibiniana, Stellaria media, Myosoton aquaticum, Cerastium
glomeratum, and keracyanin and cyanidin  3-O-glucoside from the flowers of Silene
armeria, which was previously described as cyanidin glycoside (Yoshitama ef al. 1980).
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Summary

The leaves, flowers and stems of 12 species from the family Caryophyllaceae
mostly native to Japan were investigated for flavonoids involving anthocyanins. Eight
kinds of C-glycosylflavones and their O-glycosides and two kinds of anthocyanins were
determined by paper and column chromatography, and sometimes by crystallization.
Final identification was made by chromatographic comparison with authentic specimens,
UV spectral behaviors, 'H-NMR data as usual. The following compounds were clarified :
6, 8-di-C-glucosylapigenin (vicenin-2, A) and its X”-0-glucoside (AGl), 4’-O-glucoside
(AG2), 4’-O-glycoside (AGS3), X”-0O-glycoside (AG4), 6, 8-di-C-glycosylluteolin (B), 6-mono-
C-glucosylapigenin (isovitexin, 1V) and 6-mono-C-glucosylluteolin (isoorientin, IOR) as
C-glycosylflavones, and cyanidin 3-O-glucoside (chrysanthemin, Cy2) and 3-O-rhamnosyl-
glucoside (keracyanin, Cyl) as anthocyanins.

Though flavonols have been found in a few caryophyllaceous plants, all the
flavonoids which were characterized in this experiment were C-glycosylflavones and their
O-glycosides. And, they were detected in Pseudostellaria heterophylla, P. palibiniana,
Arenaria serpyllifolia, Stellaria sessiliflora, S. alsine var. undulata, Myosoton aquaticum,
Cerastium glomeratum, C. holosteoides var. hallaisanense, Silene armeria, Gypsophila
elegans and Sagina japonica excepting the cosmopolitan weed, Stellaria media. It has
proved that the presence of C-glycosylflavones, especially vicenin-2, is a constant feature
among the Caryophyllaceae.

i B

BAREXEL LEI2EO 7 > 2 fHEW O L, ikl cEdEhs 7S£V E8ET v o7
=VHERAHEL, ThoDORERFTR -7,

BB IO 47 0~ 1, HHVIEIRBRLCI > TSHED Y S A VL 2HED T + |
YT =vnbhis, ThHoOMEYEs v~ 75 A bickid 2 HEER L o i, UV B
ANZ b, FIEH-NMR A2 b AR I > TRO X 5 ICEMT B LR TEL, Thbb,
7 7 A& LTk 6, 8di-C-glucosylapigenin (vicenin-2, A) & o X”-0-glucoside (AGI), 4’-
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O-glucoside (AG2), 4’-O-glycoside (AG3), X”-O-glycoside (AG4), 6, 8-di-C-glycosylluteolin
(B), 6-mono-C-glucosylapigenin (isovitexin, IV) & X O° 6-mono-C-glucosylluteolin (isoorientin,
IOR), 7 v } v 7 =v& LT cyanidin 3-O-rhamnosylglucoside (keracyanin, Cyl) % X O¢ 3-
O-glucoside (chrysanthemin, Cy2), TH %,

FEy afHEMICEEhE 75K/ 4 FELTE, HRELSDC-7) 2227 7R YDRAbR
THy, SEEETHZLOTEL7IA/A TS, EROTEL, TXNTTEY = vELLT
FUVHOC-7Y)avA 7S EVTHD, SETILAROETMLR TV 7 TR/ — LB
BIBRETE ot Th, SEME LTHGEIZEDEYD > B, ~=2 (Stellaria me-
dia) %% 1EOEY, Tihbb v &£V v (Pseudostellaria heterophylia), v % %7 FHA V¥
(P. palibiniana), 7 3 7 2 V'V (Arenaria serpyllifolia), % —<-~=-% (Stellaria sessiliflora),
) 3 7 A= (S. alsine var. undulata), 7 -~ =3 (Myosoton aquaticum), * 3 v L ENENE 4
+ (Cerastium glomeratum), 3 37 7% (C. holosteoides var. hallaisanense), A< bV F5 ¥
2 (Silene armeria), 51 A 3 Vv (Gypsophila elegans) & X T'> » 7 (Sagina japonica) Ti%
LEGDT C-7Y 2> A7 FRVDOFENF LN,

PESE, o~ =T vitexin & isovitexin OFTELHRE T TL ey, SEIOSTTE, o
ORI T, b vicenin2 k%D 4-O-glucoside X T° 6, 8-di-C-glycosyl-
luteolin 73 HEH Xh, MEL LTHRICE S HH LT3 Z OO 7 7 R v RS HIRAYE
B LTS REEARE S i,
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