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Abstract Fresh and chopped aerial parts of Oryza sativa were
extracted in 80% aqueous mehthanol, and the concentrated extract
was successively partitioned in #-hexane, ethyl acetate (EtOAc),
n-butanol (n-BuOH), and H,O fractions. From the n-BuOH
fraction, two compounds were isolated through repeated silica gel
and ODS column chromatography (c.c.). Based on nuclear
magnetic resonance (NMR), mass spectrometry and infrared
spectroscopy spectroscopic data, the compounds were identified
to be adenosine (1) and phlomuroside (2). Especially, the
configuration of both the anomer hydroxyl groups was determined
as B from the coupling constants of the anomer protons (J=6.0
and 7.6 Hz) in the 'H-NMR spectra. This is the first report for the
isolation of these compounds from Oryza sativa L.
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A 8

W (Oryza sativa L= W3H(Gramineae)°ll &38l= 1dA) &2
EE oA} Ao de] Exslar Ak %= 50-100 cmo]

gejo) 77ke- HollA 7RAE A 2718 FAdste] At
Zo| 3t ZF AAT oS we WOR XA W &
7h 2E]aL s 7 3AEM g2 di7E AL Y] £
2 Hrh 22 7-8¢70 I Akl olsle] AAGITH(Lee,
2003).

Hol| thgk A7= FG Al SHClA SFoN ] o)g A
AW Rt W, FE Aol ik A Foie) AEE A
7b F2 o]Fo]A gtiMoon 5, 2002). AEZHE FF9
steroid, terpenoid®} alkaloid7} #2] HiEo] gloem, o1 F
ergosterol peroxide?} 7-oxo-stigmasterol phytotoxicity &3-&
T Q= ALE BAEY] 0™ (Macias 5, 2005), quinolone
Al alkaloide AAFstEdo] & A2 YERGTHChungZt
Woo, 2001). &2l & YA M= I-tetratriacontanol, P-
sitosterol, momilactone A, momilactone B, tricins°] & H
A Ho] )=t (Chung 5, 2005), momilactone A= A|ZA| &
AJo](Chung 5, 2006), momilactone BE &Y EAJo] H Iy
o] Ath(Lee 5, 2008). AH= FIEY AejegEdo] 7t
7 Wol iE Ue FSlolth Ae7A ZAL] & E A
g &/gdol thet] B AFAFATE BaEo] JA|RE, FHZo| v
=, BAAM EelE tricin} 72 flavonoid®] 5ol tish
TAES 712 o A7AHrE B E 02w (Shalini 5,
2012), 27 29 y-oryzanole] Wahd KA oo widt 7]
2 A3 A7 B EATHun 5, 2012). SFAIRE W] AR
of #F A A= IR BA ol flavoneZ?]l wogonin,
linarin, ¥ pectolinaring 2] X3 A7 dHF-o]th(Moon
5, 2002). A 52 W AFFEZHE flavonolignan 3F3HE<1
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salcolin B, C (Jeong 5, 2011)E EZslZ F95 A4S B
3 siReH, A5t 3HEQ 9"-0-B-glucopyranosyl salcolin B
(Jeong 5, 20145 &g B3It A&ste 715488 2=
GRS e, T35, BAS ARTeEMN, AT AFE
A T 7S A A A1) 1zt AlEsh] flste
B AFE TSI HAVSERERE oxftiAb S ] 3
B3] flete] HAVITERE viFE, &l 2 column
chromatography (c.c)& 4|5l adenosine (1)} phlomuroside
)% #2392 ™, nuclear magnetic resonance (NMR), mass
spectrometry (MS) % infrared spectroscopy (IR)5<] 7]7]%-4]
< B3l 28 ZAAEA.

2 AYo)X AMES W(Oryza sativa L., FE%: F
el AgRE 20009 89 7% o)A Fukgold A5
ZAoR, T FHATHT 7 5ARER AldAs s
238 Rt B3Pl & S48 EEAIE(KHU-090827)
= A3 dAEseel BaEe] ot
AeF & 7171, Cc. & <4 (normal phase) silica gel Kiesel
gel 60 (Merck, Germany)2, <’d(reverse phase) silica gel>
LiChroprep RP-18 (Merck)S, Lipophilic #AMAl  resin
Sephadex LH-20 (Sigma, Sweden)2 A}&-3}$ith. Thin layer
chromatography (TLC)E Kiesel gel 60 Fysu2F RP-18 Fasys
18 (Merck)S AHE3IA T, TLCES EF7ZEAE= UV lamp
Spectroline Model ENF-240 C/F (Spectronics Corporation,
USA)2F 10% H,SO0s& ARE-3F39TE NMR spectrum 400 MHz
FT-NMR spectrometer (Varian Inova AS 400, USA)Z =733}
A3, NMR €712 pyridine-ds2} CD;0DE= =% 99% ©]73<]
Ao 2 MerckAtell A FY3F] AFE3FA TR IR spectrum
Perkin model 599B (Perkin-Elmer Co., Ltd., USA)Z =73}
St} Fast atom bombardment/mass spectrometer(FAB/MS)<=
JMSAX 700 (JEOL, Japany2 ARE-sle] =43t vA3=
£ polarimeter P-1020 (Jasco, Japan)S AM&-3lo] ZA319,
$74L Fisher-Johns -2 7] (Fisher Scientific, USA)S AM&
st} g3t em, RS
n-BuOHEE o 24 E 3jME9| &, £8 ¢ £ ¥ AT
A 26.7kgS 80% MeOH T&H(18 Lydll 24A17F H7 A 4
204 FEAUTE Dol FEES AFsta, F2 AL 3¢
g PO ® 80% MeOH= 23] T FE3I00th dojxl AL
40°CAA 74 w531 MeOH FEES A3, ©o] FE58
n-hexane (3L x3)3} H,O 3L)E #u] F=3192H, H,052
ethyl acetate (EtOAc, 3L x3)&2 4] FZ3I3T}. oA H,0%
< nm-butanol (»-BuOH, 3 L x3)2 F=31%oH, 7+ 2 ¢
52310], p-hexane 22](135g, OSH), EtOAc £ (47 g, OSE),
n-BuOH #3890 g, OSB) ¥ H,0 & At}

n-BuOHE- (90 g)oll thstod silica gel cc. (¢ 17x20 cm,
CHCI5-MeOH-H,0=33:3:1>31:3:1527:3:1525:3:1522:3:1>
19:3:1517:3:1514:3:1513:3:1511:3:159:3:1>7:3:1>65:35:1
—6:4:1, Z+ SL)E A3t g/le] H3]E(ORB-1-ORB-8)&
ATt ORB-8 £¥(4.0g, elution volume/total volume, Ve/Vt
0.68-1.00)° thste] Sephadex LH-20 c.c. (¢ 2.5x70 cm, 70%
MeOH 8 LYg #AIsl 7712 £8E(ORB-8-1-ORB-8-7)S &

NH,
7 6
HO_¢'
/N 5~ N p s 0

8 J Hq_lo 1 g

2' H

5 N 4\N 2 3 oH £
HOCH, 9 3 12 w, 1 H

2
KZH

S HO
HGO  OH

adenosine (1) phlomuroside (2)

Fig. 1 Chemical structures of adenosine and phlomusoside from the
aerial parts of Oryza sativa.

Atk 2 FoA ORB-8-4 (2.4g, Ve/Vt 0.18-0.29) thshed
RP-18 (ODS) c.c. (94.5x7cm, MeOH-H,0=1:1-2:1->3:1>
5:1, 78 LSL)E AAlsted 25719] 2%&(ORB-8-4-1-BRB-8-4-
25Y% AUt 2 FolA ORB-8-4-7 (244mg, Ve/Vt 0.19-0.28)
of thsle] Sephadex LH-20 c.c. (¢ 3x55cm, MeOH-H,0=2:1,
IL)E AAlsle] 147119 £3)E(ORB-8-4-7-1-ORB-8-4-7-14)2
W1, 3HHE 1 (ORB-84-7-7, 7mg, Ve/Vt 0.41-0.46, ODS
TLC R; 0.60, MeOH-H,0=1:1)2 #2355t} ORB-8-5 (195 ¢,
Ve/Vt 0.29~0.40)° thsle] Sephadex LH-20 c.c. (¢ 3x60cm,
MeOH-H,0=12, 1L)E AA]3le] 1971¢] £3&E(ORB-8-5-1-
ORB-8-5-19y% 9913, ORB-8-5-8 (39mg, Ve/Vt 0.40-0.50)
o] thaled ODS cc. (¢ 3%5.5cm, MeOH-H,0=32, 1L)Z 4
Al&te] 10702] -3 E(ORB-8-5-8-1-ORB-8-5-8-10)2 FF3l L,
392 2 (ORB-8-5-8-1, 17.4mg, Ve/Vt 0-0.29, ODS TLC
R; 0.35, MeOH-H,0=3:2)2 Ea]3}3it}.

3}3tE 1 (Adenosine) amorphous powder (MeOH); UV
(MeOH) Ao 222, 253 nm; [a]y —67.1° (¢ 0.7, water); positive
FABMS m/z 268 [M+H]"; IR (KBr, V) 3271, 1693 cm™;
'H-NMR (400 MHz, pyridine-d;) 8.64 (IH, s, H-2), 8.57
(1H, s, H-8), 8.16 (2H, s, NH»-6), 6.66 (I1H, d, J=6.0 Hz,
H-1, 545 (1H, dd, J=6.0, 5.6 Hz, H-2"), 510 (2H, dd,
J=56, 44 Hz, H-3), 472 (I1H, ddd, J=5.6, 44, 2.4Hz,
H-4"), 429 (1H, dd, J=124, 5.6Hz, H-5), 4.11 (I1H, dd,
J=124, 24Hz, H-5b); BC-NMR (100 MHz, pyridine-ds)
1575 (C-6), 153.4 (C-2), 1492 (C-4), 142.0 (C-8), 121.1
(C-5), 912 (C-1", 88.1 (C-4"), 754 (C-2), 72.6 (C-3"), 63.4
(C-5".

3}3+E 2 (Phlomuroside) amorphous powder (MeOH); UV
(MeOH) Ao 210nm; positive FAB/MS m/z 389 [M+H]';
[a]d —52.5° (¢ 0.8, MeOH); IR (KBr, W) 3400, 1640 cm™;
'H-NMR (400 MHz, CD;OD) 596 (I1H, d, J=15.6Hz, H-
7), 570 (2H, dd, J=15.6, 64Hz, H-8), 440 (IH, dq,
J=64, 64Hz, H9), 435 (IH, d, J=7.6Hz, H-1'), 3.74
(1H, m, H-3), 227 (2H, dd, J=14.4, 52Hz, H-4a), 1.60
(H, dd, J=14.4, 92Hz, H-4b), 1.53 (2H, dd, J=12.8, 4.0
Hz, H-2a), 127 (3H, d, J=6.4Hz, CH,-10), 122 (2H, dd,
J=12.8, 6.4Hz, H-2b), 1.18 (3H, s, H-13), 1.11 (3H, s, H-
11), 095 (3H, s, H-12); *C-NMR (100 MHz, CD;0D) 137.1
(C-8), 127.7 (C-7), 102.6 (C-1, 78.0 (C-3"), 77.9 (C-3",
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76.9 (C-9), 752 (C-2), 713 (C-4'), 71.1 (C-6), 68.0 (C-5),
645 (C-3), 62.5 (C-6), 47.9 (C-2), 415 (C-4), 359 (C-1),
30.1 (C-11), 252 (C-12), 20.9 (C-10), 20.2 (C-13).

a3 € 33

AEAel HrEol e olAfthAKE S FEFE] TP e
Aoz UHF 80% MeOHS ©|&3l WAV IHE SnFE3}
3 SISt Aozl FEE| digte] vl S0 o}
2} n-hexane, EtOAc, n-BuOH, 2 H,02 <3} £33t 7zt
FS A sF] MY w85 AUk n-BuOH w802
FE UV $5548 Holi 34 dilA] grepio g wag]
= 245 BEYs] 98k silica gel, ODS 2 Sephadex LH-
20 cc. & WHE Ar|Ete] 2F 9 3FE adenosine (1)
phlomuroside (2)5 £33t}

3}3E 1 (amorphous powder)S TLCZ /NI 10%
H,SO,E ol&ste] WAl Al FrRzpy oz WA UV
(MeOH) spectrumell Al 2229} 253 nmollA Ho) S5 BT}
232 positive FABMSOIA] EA}o]2 peak’} m/z 268
[M+H] O BEEo] BAFS 2672 243139t IR spectrum
ol 4171(3271 em ™)t o154 (1693 cm™)e] #871E 2=
Aoz gelElt). 'H-NMR (400 MHz, pyridine-ds) 2~ZE
oA olefin FFolA 272l HAA7F A3 olefin methine
proton signal [y 8.64 (1H, s, H-2), 8.57 (1H, s, H-8)|2%F
g =gl sigtEe] oA Favt o SRS o
F8kAr. =3 171€9] primary amine proton signal [y 8.16
(2H, s, NH,-6)]°] &5t} 2|2 A4rt X3k GolA
170 2] hemiacetal proton signal [8y 6.66 (1H, d, J=6.0 Hz,
H-1"3 Be2XE faishs ka9 A= methine proton
signal 371[5y 545 (1H, dd, J=6.0, 5.6 Hz, H-2), 5.10 (2H,
dd, J=5.6, 44Hz, H-3), 472 (1H, ddd, J=5.6, 44, 2.4
Hz, H-4"] % 4k&7F ZA$SE methylene proton signal 171[8y
429 (1H, dd, J=12.4, 5.6 Hz, H-5'a), 4.11 (1H, dd, J=124,
2.4 Hz H-5b)le] #ZHo] To] & A} At 722 o4
319tk BC-NMR (100 MHz, pyridine-ds) spectrumollx] ol A
frefshe signale E3ate] = 10709] B4 signale] #AFEY
th. DEPTE &3] 7} &40 tases AA38I=Hl, quaternary
€k 37), methine B4 67, methylene B2 177} SR8k
o2 ABHAY Eg EAFOZRY {FFH EAH
CioHisNsO 7 919] A5 F3ete] Bxsiert 72 44 =
4Re] olFAdg e TR E 7K FHER W E
8. 157.5 (C-6), 121.1 (C-5), 1492 (C-4)ollx A7} Agsh
olefine quaternary carbon signal®] =%, §, 153.4 (C-2),
142.0 (C-8)°llA4] &4~7} A%t olefin methine carbon signal®]
A=H Ak T3 AA7F $E FHoA] anomeric carbon
signal [§, 912 (C-1N]3 QFollA F:3t= carbon signal [8,
88.1 (C-4'), 754 (C-2), 72.6 (C-3), 634 (C-5)]¢] chemical
shift2 %€ g2 27} B-ribofuranosedS A48k, H-1'¢)
coupling constant #X(J=6.0 Hz)3} C-4, C-89] carbon chemical
shift [5, 1492 (C-4), 142.0 (C-8)]=Z5E] anomer carbon®l &
27t AFsIaeS IRIs) olE 8% 4% s 12
purineZA°] ribofuranosedt &A7F N-2¢Hst 7221 adenosine
(Ciuffreda 5, 2007; Song &, 2008)C-2 FA=A}. o 35t

r_{

2 Ho] AReX e AF7H] BRI ® 8t gl

SI3HE 2= TLCO| A7MAIA #ES 23, UV §577F AU
3, 10% Ao s ERela 7tgshd dReEpgo R dhiEg]
t}. positive FAB/MS®IA 2F0]2 peak’t m/z 389 [M+H] ]
A Bzks]o] EAERe 3882 AASIGITE IR spectrumoll Al 5
AF7] (3400 cm™)9t o154 (1640 cm™) &) 28715 2= A
o2 3elErt. 'H-NMR (400 MHz, pyridine-ds, &) 2~HE
HollA Az Fellx] #=H 2719 olefin methine proton
signal [51 596 (IH, d, J=156Hz, H-7), 570 (IH, dd,
J=15.6, 6.4Hz, H-8)]] coupling constant %t(J=15.6 Hz)>.Z
BE frans ©1FA% & N7F AT & F AT Aot
2%E JHoA= 2709 oxygenated methine proton signal
[6y 3.74 (1H, m, H-3), 440 (1H, dq, J=6.4, 6.4Hz, H-9)]
S #AZEG, T2 FHoAA = 2282 methylene proton
signal [6y 227 (2H, dd, J=14.4, 52Hz, H-4a), 1.60 (2H,
dd, J=14.4, 92 Hz, H-4b), 1.53 (2H, dd, J=12.8, 4.0, 2.0
Hz, H-2a), 122 (H, dd, J=12.8, 6.4 Hz, H2b)Z5E &
WollAl germinal couplingS ©]F%= methylene © 271 U<
oA st o, 4712 methyl proton signal [§y 127 (3H, d,
J=64 Hz, CH;-10), 1.18 (3H, s, H-13), 1.11 (3H, s, H-
11), 095 (3H, s, H-12)]2 FZ3Ith. 1313 [§y 435 (1H,
d, J=7.6 Hz, H-1"]°l4] anomeric proton signalZ} oA &
?J| 3}= oxygenated methine ¥ methylene proton signal (Sy
43-39p] #ZE o Hol o] A FxUS ol
3L anomeric proton2] coupling constantil(J=7.6 Hz)S ZH5-F
BATYS Fstth BC-NMR (100 MHz, pyridine-ds, 8¢)
spectrumollME = 19719] signalo] #ZE oW, DEPTE %
st Zt &4 gs s 243 Th Quaternary B4 371,
methine ¥H4> 97)], methylene B4~ 37 2 methyl B4 477}
EABlE Zo2 AgEAT). e ExEe 2 Y 59 24
2 CioHpOs%t 919 AFE Fste] BESIEr) 42 HAA =0
174 olxddF e AEFERE I =R AEEHATH
AL FFN A 2709 olefin methine carbon signal [3¢
137.1 (C-8), 127.7 (C-N}& FZ3HAL, Aart X8k el
] oxygenated quaternary carbon signal [5c 71.1 (C-6), 68.0
(C-5)] 2709} oxygenated methine carbon signal [6c 76.9 (C-
9), 64.5 (C-3)] V& A=At Tk 1A FYGollA= H
9] methylene carbon signal [§c 47.9 (C-2), 41.5 (C-4)]Z 1
7Rl quaternary carbon signal [8¢ 35.9 (C-1)], 471€] methyl
carbon signal [6c 30.1 (C-11), 252 (C-12), 20.9 (C-10),
20.2 (C-13)]°] #ZF A}k, 28]3L anomeric carbon signal [8c
102.6 (C-1N34 FolA FEist= 47019] oxygenated methine
carbon signal [6c 78.0 (C-3"), 77.9 (C-5"), 752 (C-2"), 71.3
(C-4Y]2+ 1719] oxygenated methylene carbon signal [6c 62.5
62.5 (C-6"]2] chemical shift2%-E] glucopyranose 3+ A7}
BARSIY =S RISl o] dlolHEHE s9HE 2=
normonoterpene 3F3H221 (3S,55,6R,9R)-3-hydroxy-5,6-epoxy-p-
ionol-9-O-B-D-glucopyranose 1-Z¢! phlomuroside (Yalcin %,
2003)2 SAHEACE SHE 2= AR HollA B =Stk
Byt gtk

SIRHE 13 2= W9 Aol = oo H5o® ey
2 Th.  Adenosine (1) W3lA+= anti-inflammation €43
(Gadangi 5, 1996), hACAT % LDL-oxidation®l] thgt =&
’d(Song &, 2008) ¥ HE% Al 3 74 E5(Ardiansyah
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=, 2009)°] B3 Holdtlk E3 phlomuroside (2)& lipid
peroxidation 9JA(Zhang 5, 2004)9} anti-inflammation &3 (Li

H XIS MeOH F8H0 2 FE313 ©] FEES n-hexane,
EtOAc, n-BuOH, % H,0 #2808 Fr3th. #-BuOH #2o] tf
3Fe] silica gel, ODS % Sephadex LH-20 column chromatography
£ WAL sle] 23] slekEs EEisiiith NMR, IR 21 MS
datas s|A3}e] Z}2} adenosine (1) phlomuroside (2)2 T3
T4 3Gk olF SREEL HdAME AHeloE B

Keywords adenosine - Oryza sativa - phlomuroside

A 2 B =82 FEXITH A vlol 121 AFY(FAIM I
PJ00957401)2] X]e) 23] o]Foix AY.
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