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The flavone glycosides of Sasa borealis
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Abstract — As part of study of the constituents of bamboo grasses, the leaves of Sasa borealis
(Hackel) Makino (Gramineae) were examined. Friedelin, glutinol, isoorientin and isovitexin have
been reported as constituents of bamboo grasses. In this study, tricin and two flavone glycosides,
tricin 7-0-B-D-glucopyranoside and luteolin 6-C-o.-L-arabinopyranoside have been isolated from
EtOAc extract of S. borealis, by consecutive silica gel, Sephadex LH-20 column chromatography
and a repetitive HPLC. The structures of these compounds were determined by IR, "H-NMR, **C-
NMR, “C-'H COSY, 'H-'H COSY, HMBC and Mass spectral data.
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Ak (Sasa borealis (Hackel) Makino), AZ3RAY (Sa-
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75MHz for ®CyS AME-31%13L, UVE Shimadzu 2100
Spectrophotometers AME-3td 278313 t}. Column
chromatography8 S3A|Z+% silica gel 60H (Art.
11695, Merck), Sephadex LH-20 (lipophilic, bead
size 25-100 um, Sigma)E AH&-3}% 3L thin layer
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chromatography (TLCYE plate2+= precoated silica
gel 60 F,., plate (layer thickness 0.25mm, 20X20,
Art. 5715, Merckye A3l HPLCY pumps
Gilson 321, Detectore Gilson UV/VIS 1512 A}
£3ld SR column®-Z2E YMC HPLC col-
umn (250X10mm LD, S4 um. 80AYS AME3HSITH
w2 anisaldehyde-H,SO, reagent @ o-naphthol
reagent, 1% FeCl, solutions A5ttt F&28
F718me 19 Aok SF3h *}’9“3}"3‘\—-@, e
AA& &l Duksan (Seoul, Korea) A|ZL AR
BTt
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E2 g8 3 CH,CLE ®838lal Y2 52 Et
OAcE thA] B35k F o8 ZAdsEsle] EtOAc &
£5 oF 30gS ¥9leH o] EtOAc F2EE silica
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AL o7 EEAA 2EEE AT

S8 1 - 288 304 CHCly:acetone:methanol
(20:1:1)F RS =W RAIZF 0.250HA] anisalde-
hyde-H,SO,o =2, UV 365 nmellA] ztioz
Y= EFE PO} Sephadex LH-20& AME-3l
MeOH= AAAGAA =2t ZAA-S FIUck@r
mg). °] EFL 1% FeCloll 4L vERAITE

C,H,O,-mp 291°292% IR, v, 3355 (-OH),
1654 (C=0), 1611, 1508 (aromatic C=C) cm™; 'H-
NMR (300MHz, DMSO-d,) & : 1295 (1H, s), 7.31
(2H, s), 696 (1H, s), 655 (1H, d, J=1.95 Hz),
644 (I1H, d, Jj=219 Hz), 387 (6H, OCH,X2);
SCNMR (75MHz, DMSO<d,) & : 18221 (C-4),
16455 (C-2), 164.09 (C-7, C-4), 161.83 (C-9),
157.77 (C-5), 14863 (C-3, C-5), 140.23 (C-1),
120.83 (C-10), 10483 (C-6, C-2), 99.28 (C-6),
94.63 (C-8), 56.81 (-OCH;*<2); Positive FAB Mass
(glcerol for matrix) m/z 331 [M+H]", 315, 277,
275, 259, 215, 167, 153, 115.
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< VeIt

C,H,,0,,-mp 260°-261°% IR, v, 3430 (-OH),
1660 (C=0), 1617, 1497 (aromaic C=C) cm
'H-NMR (300MHz, DMSO-d,) & : 12.94 (1H, s),
757 (2H, s), 7.06 (1H, s), 6.93 (1H, d, /=2.19
Hz), 645 (1H, d, /=219 Hz), 504 (1-H, d, J=
8.04 Hz), 3.87 (6H, OCH,x2); “C-NMR (75MHz
DMSO-dy & : 16455 (C-2), 104.24 (C-3), 182.50
(C-4), 15732 (C-5), 99.96 (C-6), 163.44 (C-7),
95.75 (C-8), 161.52 (C-9), 120.64 (C-10), 140.42
(C-1Y, 104.95 (C-2, 69, 14866 (C-3, 5, 164.55
(C-4), 100.6 (C-1M, 73.6 (C-2"), 76.9 (C-3"), 70.1
(C-4n, 778 (C-H"), 6L1 (C-6"; Positive FAB Mass
(glycerol for matrix) m/z 493 [M+H]", 331 [M+
H-glucose]', 315 (M-CH,) 301 (M+H-CH,x2). 277,
271, 167, 153, 115.

Bl 3-2F3 1394 CHClsmethanol (5:1)
2 ANPL o RA7F 04°1HA anisaldehyde-H,
SO =4, UV 365 nmollA] oz dalsh=
E2& 1o} Sephadex LH-205} HPLCZ “AIsh]

=e) SkEs Bt 33 mg). ©] BEL 1%
FeCL$} o-naphthol®] ¥4 VERASAL.

C,H; 0~ 'H-NMR (300MHz, DMSO-dy) & :
1348 (1H, s), 740 (2H, d, /=85 Hz), 6.85 (1H,
d, /=83 Hz), 6.64 (1H, s), 6.46 (1H, s), 4.51
(1H, d, /=9.65 Hz); “C-NMR (75MHz, DMSO-
dg & : 164.07 (C-2), 103.03 (C-3), 182.07 (C-4),
160.38 (C-5), 10942 (C-6), 160.38 (C-7), 94.35
(C-8), 15668 (C9), 10354 (C-10), 121.58 (C-1),
11357 (C-2), 146.20 (C-3), 150.40 (C-4"), 116.37
(C-5), 119.34 (C-6), 7459 (C-1"), 6837 (C-2"),
74.96 (C-3"), 69.01 (C-4"), 7442 (C-1), 68.82 (C-
2", 74.96 (C-3), 69.32 (C-4), 70.62 (C-5); Posi-
tive FAB Mass (glycerol for matrix) m/z 418 [M
+HI*, 391, 343, 329, 299, 277, 229, 137.
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d, J=219Hz), & 6.55 (1H, d, J=1.95Hz)*|A A
Z meta YXIZ couplingdh= peak® A-ring®| 6%,
8ol X FAYS FAY 4= YTt T3, 3.87
ppm (6H, OCH,x2)°1 2702] methoxyl|1& 3Q)
S99k PCNMROIME= 8 1822191 carbonyl car-
bong BRIFIFIL § 164.55, 163.09, 161.83, 157.77,
148.63, 140.23, 120.83, 104.83, 99.28, 94.63°%A
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53 sRHE 12 g4 704 157190 flavonoid 249
1] methoxyl’|E 7IX= flavoneo® AT &=
ARoH olF BHX*9) vlwsly] tricin® g F4
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Fig. 1. Structure of tricin 7-0-B-D-glucopyranoside
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Fig. 2. Structure of luteolin 6-C-o-L-arabinopyrano-
side
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ZBN(Sasa borealis (Hackel) Makino)?) 80% Me
OH #2E2 CHCLS} BtOAc %302 b § Et
OAc 388 silica gel 2 Sephadex LH-20, HPLC
=9 column chromatographyE E3jed 33E 1,
2, 3% Esi9er IR, MS, 'H-NMR, “C-NMR,
®C-'H COSY, 'H-'H COSY, HMBC%9] spectral
data® B3l B5ME 12 tricin, 3E 25 tricin
7-0-B-D-glucopyranoside, %% 32 luteolin 6-C-
o-L-arabinopyranoside2 43It} F3E 2, 3&
&M Ag e, BaEs Edofu).
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