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The Flavonoid Glycosides in the Leaves of Cornus Species
II. The Flavonoids of C. canadensis and C. suesica
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Cornus canadensis L. and C. suecica L. (Cornaceae), small evergreen perennial
herbs, are widespreadly distributed in circumpolar zone of Northern Hemisphere. In
Japan, the former species is found in Hokkaido, Chtibu and Tohoku areas of Honshu,
and rarely in Nara and Ehime Prefectures, and the latter is found in eastern Hokkaido
only in Japan (Kitagawa 1982). The two species were classified to section Arctocrania
(Bentham and Hooker 1867), to sub-genus Arctocrania (Wangerin 1910, Ferguson 1966
a, b), or were given independence from Cornus as the genus Chamaepericlymenum Hill.
(Hutchinson 1942, 1967, Kitagawa 1982).

In our chemotaxonomic study which clarify the flavonoid profiles of Cornus
species, we have found quercetin 3—O-glucoside (isoquercitrin) from C. controversa
Hemsl., C. brachypoda Wall., C. darvasica (Pojark.) Pilip. and C. drummondii C. A.
Mey., and quercetin 3—O-rhamnoside (quercitrin) in addition to isoquercitrin from the
former two species (Iwashina and Hatta 1990). Moreover, partially characterized
another quercetin glycoside from C. brachypoda and kaempferol 3—O-glycoside from C.
darvasica (Iwashina and Hatta 1990).

In this paper, we report the isolation and identification of flavonoids in the leaves
of C. canadensis and C. suecica.

Materials and Methods

Plant materials
C. canadensis was collected in Mt. Akaishi, Shizuoka Pref., Japan and C. suecica in
Shibetsu, Hokkaido, Japan.

Isolation of flavonoids

The fresh leaves (143 g) of C. canadensis were extracted with methanol, filtrated
and evaporated to dryness. After monitored the flavonoid composition by two-dimen-
sional paper-chromatography (2D-PC), crops were dissolved with water, shaken with
petroleum ether and then ethyl acetate (EtOAc). EtOAc Layer which contained
almost flavonoid compounds was concentrated to dryness, dissolved with 70% methanol,
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subjected in polyamide column (Polyamide C-200, Wako Pure Chemicals, i.d. 30 mm X
400 mm), and eluted with 70% methanol. The fractions which contained flavonoid 4
were combined, evaporated, applied to sephadex LH-20 column (Pharmacia, i.d. 10 mm
X200 mm) and eluted with 70% methanol. After cooling for 1 week, yellow needles
were crystalized from methanol.  Yield ca. 20mg. Other fractions having same
flavonoid composition were also combined, applied to preparative paper-chromatography
(PPC) using BAW and then 15%AcOH (see below). Eight flavonoids (1-3, 5-9) were
obtained as methanol solutions, and finally purified by sephadex LH-20 column (70%
methanol).

Paper-chromatography

Solvent systems using to paper-chromatography (including PPC and 2D-PC) are
follows: BAW (n-BuOH-AcOH-H,0=4:1:5, upper phase), BEW (n-BuOH-EtOH-
H,0=4:1:2.2), Forestal (AcOH-conc.HCI-H,0=30:3:10), 15%AcOH (AcOH-
H,0=15:85) and 5%AcOH (AcOH-H,0=5:95) for flavonoid glycosides or agly-
cones; BBPW (n-BuOH-Benzene-Pyridine-H,0=5:1:3:3) and BTPW (n-BuOH-
Toluene-Pyridine-H,0=5:1:3:3) for glycosidic sugars.

High-performance liquid chromatography (HPLC)

HPLC Separations were performed with JASCO HPLC systems including a 880—
PU pump, 880-51 2-line degasser and Syringe loading sample injector 25 model 7125
(Rheodyne Inc.). Multi channel UV-visible detector Multi-330 coupled with a com-
puter was used recording chromatograms and UV spectra. A Finepak SIL C;sS column
Sum (i.d. 4.6 mm <150 mm) was used. Crude methanol extracts or authentic flavonoid
solutions were filtrated through Toyopak ODS M (Tosoh) and then Maisyoridisc, 0.45
um (Tosoh), and eluted with acetonitrile-H,0-H;PO, (22:78:0.2). Detection was at
340 nm and flow-rate was 1.0 ml/min.

UV spectra

UV Spectra of flavonoid glycosides and their aglycones were measured in methanol
solutions before and after addition of sodium methylate (NaOMe), AICl;, AlICl,+HCI,
sodium acetate (NaOAc) or NaOAc+H;BO; according to Mabry et al. (1970).

Acid hydrolysis

Flavonoid glycosides were hydrolyzed with 6% aq.HCI for 30 min. on a boiling
water bath. After cooling, the solution was shaken with ether, whereby aglycones in
ether phase and sugars in mother liquor were separated from each other.

Fast atom bombardment mass-spectra (FAB-MS)
FAB-MS was measured using nitrobenzyl alcohol (NBA).
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Results and Discussion

Flavonoid identification from C. canadensis.

Nine flavonoids were isolated from the leaves of C. canadensis.

Flavonoid 1 (quercetin 3—O-xylosylgalactoside).

UV Spectra of this flavonoid on addition of AICl;, AlCl;+HCI or NaOAc+H;BO,
showed the presence of free hydroxyls at the 5-, 3'— and 4’ —positions (Table 2)

(Mabry et al. 1970).

The presence of free 7-hydroxyl and a substituted 3-hydroxyl

group were proved by UV spectra on addition of NaOAc and NaOMe, respectively.
An aglycone and two sugars which were obtained by acid hydrolysis were identified as
quercetin, galactose and xylose by direct comparisons with authentic specimens (Table

Table 1. Chromatographic and HPLC data of flavonoids from C. canadensis

Flavonoids Rfvalues Colors HPLC
BAW BEW 15%AcOH 5%AcOH uv UV/NH,; Rt
0.33 . 46 0.61 0.43 dark purple yellow 6. 18
0.43 . 57 0. 60 0. 41 dark purple dark greenish 8.56
yellow
3 0. 61 . 74 0. 46 0.24 dark purple dark greenish 10. 89
yellow
0. 48 . 59 0. 40 0.17 dark purple yellow 8.01
5 0. 61 . 74 0. 46 0.24 dark purple dark greenish 12. 62
yellow
6 0.43 . 37 0.28 0. 14 dark purple dark yellow 8. 18
7 0.43 . 57 0. 60 0.41 dark purple dark greenish 11. 41
yellow
8 0.37 . 52 0. 37 0.19 dark purple dark yellow 7.37
0. 82 . 85 — yellow greenish yellow —
Authentic specimens:
kaempferol 0.43 . 57 0. 59 0.39 dark purple dark greenish 8.56
3—-rutinoside yellow
quercetin 0. 30 . 44 0. 54 0. 36 dark purple yellow 7.57
3—rutinoside
quercetin 0. 50 . 61 0.41 0.20 dark purple yellow 8.93
3—glucoside
quercetin 0. 48 . 59 0.39 0. 17 dark purple yellow 8.01
3—galactoside
kaempferol 0. 61 . 74 0. 46 0.24 dark purple dark greenish 10. 89
3—galactoside yellow
quercetin 0. 65 . 75 0.52 0.31 dark purple dark yellow 13. 57
3-rhamnoside
BAW=n-BuOH-AcOH-H,0 (4:1:5, upper phase), BEW=n-BuOH-EtOH-H,0 (4:1:2.2), 15%

AcOH=AcOH-H,0 (15:85) and 5% AcOH=AcOH-H,0 (5:95).
* Eluent: Acetonitrile-H,0-H;PO, (22:78:0.2), Flow-rate: 1.0ml/min, Injection: 10 yl.
1=quercetin 3—xylosylgalactoside, 2=kaempferol 3—rutinoside, 3=kaempferol 3—galactoside, 4=quercetin
3—galactoside, 5=kaempferol 3—glucoside, 6=quercetin 3—glycoside, 7=kaempferol 3—xylosylgalactoside,
8=quercetin 3—glycosylgalactoside (probably 3-apiosylgalactoside) and 9=kaempferol (free).
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Table 2. UV spectral properties of flavonoids from C. canadensis

Amax (nm)
Flavonoids
in MeOH +NaOMe +AICl; +AIC;+HCl +NaOAc +NaOAc+H;BO;
1 256 272 275 269 274 262
264sh 329 435 297sh 323 377
357 406" 359 387
402
2 and 7 266 275 274 275 275 267
296sh 326 305 303 307 354
350 400" 353 348 383
398 395
3 266 275 273 275 274 267
296sh 324 305 302 309 353
351 399" 352 347 385
398 398
4 256 272 275 269 275 262
266sh 328 439 300 322 379
360 409" 364 388
405
5 266 275 274 275 274 267
298sh 325 304 302 309 353
351 399" 352 346 386
398 397
6 259 274 275 270 274 262
263sh 324sh 435 298sh 321 378
360 410" 365 385
400
8 259 275 276 271 274 263
264sh 325 438 298sh 321 299
360 408" 363sh 385 378
403
9 266 281 269 269 2175 267
291sh 422 305 304 308 368
366 (dec) 352 350 388
422 422 (dec)

sh=shoulder, dec=decomposition.
* Remarkable increase in intensity relative to the peak of methanolic solution.



























