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HEMNZ8 2B AL F MR 2 5 R
BER, F OB, MG, WAER, WKA', EAE

(LT PP EEZY R TP 2 2R SRS, BT 5302005 2. T PARVEY IR SR Y DI AR L5
PrEAIHET L, BT 5302005 3. TR EZG R 2525 RE, BETE 530200 )

8 OE. W ST EY , R VR R 2 ARG R E) M B X A A
M IR BT I H REM 2R SR BAT BT TG, Stk — 20 B 2 R SRR A6 1)
J853 18 SCR TR BERE (431 | Sephadex LH-20 A3 il % B 2 580 (433 5 2 Fh o 58 2 AL i 7 R H g 2
PR CWRESALEATRISY , S5 R R T M 2 LR AL BCRAL 43 85 H A 5E T 20 MEE W), 43 50 o JR L2 1
(1) 3,4- "R R PIRTER(2) 3, 4- " RFEFRNIR(3) 32— 4-PEIIEZT R (4) XRIERPIR(S) |
KRR (6) XTFRIENER (7). THRR(8) .3, S- —HEIEXHK 8 (9) . 1-hydroxy-benzoyl-4-0-a-L-
rhamnopyranoside (10) X325 28 H R -B-D- Nk Mg A5 25 6 1 (11) M A 2R (12) /NE B R (13) FARNIE (14) |
SRR (15) .5, 3, 4/ - =M -7 WA TS (16) 7-0- B X7 (17) ([ (E)-4-(1S,3R,4R)-1-
hydroxy-4,5,5-trimethyl-7-oxabicyclo [ 4.1.0]heptan-1-yl ] but-1-en-3-0-ne (18) . blumenol A ( 19) 71 i i m# I it 42
Bt (20) . b A6 A% 1-4.6 9-11 13-16 18 Fl 20 3909 15 YA BER i 4r B A3 8], 2545 0 0 H S 1
REM IR LBRER 53 (1 1 — 25 JF K 4 it T4His
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Abstract; Saccharum officinarum is the main cash crop in sugar processing industry, and its leaves are characteristic
Yao medicine in Guangxi with a long history. Our recent study showed that its ethyl acetate extract was partly responsible
for its in vitro anti-tumor activity. In order to clarify the chemical constituents of this part, the modern separation and
purification techniques, such as silica gel column chromatography, Sephadex LH-20 column chromatography, and semi-
preparative high-performance liquid chromatography were used to identify the structures of the isolates by their
physicochemical properties and modern spectral analysis. The results were as follows; Twenty compounds were all
isolated and identified as 3, 4-dihydroxybenzaldehyde (1), methyl 3, 4-dihydroxy-benzoate (2), 3, 4-dihydroxy-
benzoic acid (3), 3-hydroxy-4-methoxybenzoic acid (4) , p-hydroxy-benzoic acid (5), p-hydroxybenzyl aldehyde (6),
p-hydroxy-cinnamic acid (7), syringic acid (8), 3, 5-dihydroxy-hydroquinone (9), I1-hydroxy-benzoyl-4-0-a-1.-
rhamnopyranoside (10 ) , p-hydroxy-benzoyl-8-D-glucopyranoside (11), quercetin (12), tricin (13), tamarixetin
(14) ,isorhamnetin (15), 5, 3', 4'-trihydroxy-7-methoxy-flavanone (16) , 7-O-Methyleriodictyol (17), [ (E)-4-(1S,
3R,4R)-1-hydroxy-4,5, 5-trimethyl-7-oxabicyclo [ 4.1.0] heptan-1-yl ] but-1-en-3-0-ne ( 18) , blumenol A (19) and
thymidine (20), respectively. Compounds 1-4, 6, 9-11, 13—16, 18 and 20 were isolated and identified from this plant
for the first time. The results provide some basis for its further development.

Key words: Saccharum officinarum leaves, ethyl acetate extract, chemical constituents, structure identification,

flavonoids, phenolic acid

HHE ( Saccharum officinarum ) "N KA B Z8 . R
TR, F 7= T G A X, 4t A —
T2 FE G P HRE, Hovh 7 R i 2 B P L ED
JERIpE R E, R 20 A T R
R AR VG DU R 2 A SRR T
Wi FEELTARY . R, H Rl &) 76 2
A AT 7l H TR bR AR 0 S 22 AR AR 4
B — MR i G A E BT RETE 60% UL L,
JRE P Sy T RE Y it o H R WSO R I T A P
B S FNE] W), — Ak BTk 2 b B
B FE AN b 1™ A B R
PP TS Y o WA HRE R KB I A W Kk
TATRE R I R AT A A% A B R [ WS A R T A
ke M ZLfigp R 14 () R

HRERHAE TV R ] A B X B IS A 2
DT s AERR 2 b, TR B TR T
T IHIE LSO IE  (HOR HREr 90 2 1 T k)
IS0k 8 W 25 I E A fr itk — 22 0P &, ik
SR B, B RE v EE S AN 2
T B AN IS4 (Jian et al., 2014 faf
WA 201657 £ 255 ,2019; K 4 355 ,2019) , 2
PRTEPEOT ST R, HRE T B 0 | B OB L BT AR
SEE H (/¥ %5, 2011 ; Borsen et al., 2011 ; YT

i ,2012 ;B/NES 2013 FHi%,2018) .

h TR GEH RE W (8 £k 24 5oy, AT 5% i3
FAAE G 53 85 45 AR X H RE T Ak 25 i o 647 53 8, 9F
SR BAR 3% 2% Ty 2 Ko b X SCHR B0 E AT 45 4 4
FE, WHBEMT 70% 0 B BUY) i 20 B8 20T A BGE
PLor B3] 20 MEEY (K 1), G A5 B RR | B |
il AR aw., Kb ka5 1-4.6,
9-11.13-16 .18 F1 20 ¥ B I M\ H JE i 23 15

YERSF
1 &5 HH
1.1 5%

HHEM T 2019 4F 12 AR AT P4 g T 1l 5
HRERMAR DS, 287 P4 v B 2 R 2 5 P BE U M 0
RARA A W) H E (Saccharum officinarum ) ) 1,
FRAS (20191225-1) fFH0 T U P R 25 K2 ) P
1.2 (X EF Ak 7

1252 B 56 25 5 20 AR 35 {X ( Pre-HPLC,
& [H Waters /A A ) ; Q-Tof MicroTM il Ji 4% ( 3 [H
Waters 23 7] ) ; Inova-600 % #8 S 4% ff e 4 % 1 X
(2 Varian 23 7)) 52695 125 4800 A 6,535 X (35
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Waters 23 F] ) 5 SB25-12D i 75 S35 VEAIL (77 B8
YR B A BR A ) s UPK-T1-10T 4135 £ 41
FAAl KA (U] 4 2l LB A BR A | ) 5 SHZ-TTT
RIPE PR K 28 52 (g W ok A A AR ) ) s AR 2 HF
kB (100 ~200 H 200 ~300 H, # & @ vE4L T
J7) s A 3 Rk S (200 ~ 300 H ) K 3 )2 (5,18
GF254 RERE 10 i AR (5 5 P46 T.) ) ; Sephadex
LH-20 % 2 B 5E it ( B M Amer-sham Pharmacia 23
F]) ;00G-4252-P0-AX il £ 4 3%+ (250 mmx21.2
mm,5 pwm, 3 [E Phenomenex 23 ] ) ; Xseiect HSS T3
TR A [ 4.6 mmXx250 mm, S wm, (KB
B (B ABRATE ] 4B 275 590 (BcEs i B e Ak
TG ) 5 B A ) (T E Merck 28 7)) 5 5%
PR (£ FH Thermo A H]) o
1.3 RS E

T REM 2544 (10 kg) LK, JEHH 10 55
70% £ BE MR AR 3 UK, A IF S IO, 9 vk 4 15
B (1135 g) , 781K 000 430 80 PR 3 514
U A | R LB L IE T B T AR H U [l
WS 7L, 43 A5 B A T kR AR | LR BRI
B IE T EERRALRE MUK Z AR E

¥ R CEREBALIZ T (125.8 o) i kb (0 3%
SE AT - TR TR (50 : 1~0 2 1) Al
CPR-HWE(50 : 1~0: 1) BBEVERL, 15 3] 7 A0
I3 (Fr. 1~Fr. 7). Hi Fr. 2 ZREHE AR LA
M- MG (20 2 1~0: 1) BRAEVERE, 1535 5
M5 (Fr. 2-1~Fr. 2-5), Fr. 2-2 28 Sephadex
LH-20 @358, A - B (1 2 1) 2 Uk
W, A5E LAY 1(4.1 mg) .2(6.1 mg) 4(11.6
mg) \9(15.0 mg) ; Fr. 2-4 % pre-HPLC LA 20% H
By alifk, 35 246 &%) 18(9.2 mg) ; Fr. 2-5 4
pre-HPLC LA 30% W B 73 & i fk, 15 B 4L & ¥ 5
(6.0 mg) .7 (11.0 mg) ; Fr. 2-6 £ pre-HPLC Lk
10% W i 53 25 2l Ak, 15 216 G 12 (2.2 mg) (13
(5.3 mg) .14(4.3 mg) ;Fr. 2-9 £ Sephadex LH-20
R (AP - 1 1) RE A E RS
¥ 16(4.3 mg), Fr. 3 2 Sephadex LH-20 H: {1
AR RSN -HEE(L s 1) AT, 58] 12 4~
45 (Fr. 3-1~Fr. 3-12) , HH, Fr. 3-11 28 pre-
HPLC DL 35% &4y & alifh , 15 2146 &9 15(3.0
mg), Fr.4 2 K @35 5 25 B K (middle
chromatography isolated gel , MCI) A €&, 3i% ) F it — 7K
(50 : 1~0: 1)BEREEPEN, 15 3] 5 A2 55 (Fr. 4-

1~Fr. 4-5) . i Fr. 4-1 4 pre-HPLC L) 20%
B 5y 85 gl Ak, il 25 15 2k &4 3(4.8 mg) 8(6.7
mg) ;Fr. 4-2 28 pre-HPLC L)L 10% H 15 43 25 4li b |
BEEEY 19(3.7 mg) .20(7.4 mg) ;Fr. 4-5 &
Sephadex LH-20 Tﬂf@ﬁg‘ﬁﬁfﬁfﬁ—ﬁaﬁ( 1: 1) &
YE, 15 EE G 17(5.0 mg) . Fr. 6 SR @
LA -2 R TR (50 < 1~0 1) B LR,
55 10 NSRBI 4143 (Fr. 6 -1~Fr. 6-10)
Hordr Fr. 6-2 28 Sephadex LH-20 #1: {4 4i% FH & 05 -
BE(L: 1) REVEW, 5 EEAY 6(5.1 mg) ;Fr. 6-
5 2 pre-HPLC LA 80% H sy i 4lifb , 15 214k 59
10(13.6 mg) \11(8.1 mg)

2 KR

&Y 1 B EEHIRES & BE) . HR-ESI-
MS m/z: 137.024 4 [M-—H]~,'H-NMR (600 MHz,
DMSO-d,)d: 9.68 (1H, s, H-7), 7.26 (1H, dd,
J=8.1, 1.8 Hz, H-6), 7.22(1H, d, J=1.8 Hz,
H-2), 6.89(1H, d, J=8.1 Hz, H-5); "C-NMR
(150 MHz, DMSO-d) &; 191.0(C-7), 152.6(C-
4), 146.0(C-3), 128.6(C-1), 124.6 (C-6),
115.5(C-5), 114.2(C-2) ., Lh % ¥ 5k ( F
SCHEAE,2013) il — B0, BUE EARE Y 1 R L
Z5 W% (3 ,4-dihydroxybenzaldehyde) ,

k&2 wEOHARHE), H-NMR (600
MHz, DMSO-d,) &: 7.43(2H, s, H-2, 6), 6.83
(1H, d, J=8.4 Hz, H-5), 3.73 (3H, s, 7-
OCH,) ; "C-NMR (150 MHz, DMSO-d,) &: 167.5
(C-7), 151.0(C-4), 147.2(C-3), 125.9(C-1),
123.4(C-6), 115.0(C-5), 112.7(C-2), 55.5
(OCHy) o DA b 854 5 3wk B B 45,2020 ) i —
BHEEAG Y 2 R 3, 4- R EIK R g
(methyl 3, 4-dihydroxybenzoate)

k&EWm 3 AOHAR(HE), H-NMR (600
MHz, DMSO-d,) &. 7.31(1H, d, J=2.0 Hz, H-
2),7.26(1H, dd, J=8.2, 2.0 Hz, H-6), 6.76
(1H, d, J=8.2 Hz, H-5); "C-NMR (150 MHz,
DMSO-d,) 8. 115.2(C-6), 116.6(C-5), 121.9
(C-1), 144.9 (C-3), 150.0 (C-4), 167.5
(COOH) , DL b %dl 5 30k (B 345, 2010) i
M8 B AT 3 N3, 4-ZRIKP R
(3,4-dihydroxybenzoic acid) .
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Fig. 1

fk&w 4 HEBmEKHE), HR-ESI-MS
m/z:167.0345 [M-H] .' H-NMR (600 MHz,
DMSO-d,) &: 7.40(1H, dd, J=8.4, 2.0 Hz, H-
6), 7.35(1H, s, H-2), 6.97(1H, d, J=8.4 Hz,
H-5), 3.81 (3H, s, 4-0CH;); “C-NMR (150
MHz, DMSO-d,) &: 167.5(7-COOH), 151.4( C-
4), 146.8 (C-3), 129.7(C-6), 121.5(C-1),
116.1(C-2), 111.3(C-5), 55.6(4-0CH,), LA I
R 5 Sk (AR 2017) HRaE — B, s e A
Y4k 3-5 -4 - H 8 B R (3-hydroxy-4-
methoxybenzoic acid)

EY s sk AR (FEE) . HR-ESI-
MS m/z: 137.024 2 [M-H] ,'H-NMR (600 MHz,
CD,0D) &: 7.88(2H, d, J=8.8 Hz, H-2, 6),
6.81(2H, d, J=8.8 Hz, H-3, 5); “C-NMR (150
MHz, CD,0D) &: 170.2( COOH), 160.7(C-4),
133.0(C-2, 6), 122.9(C-1), 116.0(C-3, 5), LI
B 5 SR (R, 2020 ) HE — 3, B E
&Y 5 X 7R 5K B R (p-hydroxy-benzoic
acid)

k&% 6 el AR (HE), HR-ESI-MS
m/z: 121.0295 [M-H] .' H-NMR (600 MHz,
CD,0D) &:9.76(1H, s, CHO), 7.77(2H, d, J=
8.4 Hz, H-2, 6), 6.91(2H, d, J=8.4 Hz, H-3,
5); “C-NMR (150 MHz, CD,OD) &. 192.8

Chemical structures of compounds 1-20

(CHO), 165.2(C-4), 133.4(C-2, 6), 130.3(C-
1), 116.9(C-3, 5), DA #ds5 S0k (28945 FLAE,
2017 ) il — 3, BOSEL B Y 6 Sy ht R BN F
( p-hydroxybenzyl aldehyde) .

&EW 7T TEAEIR SR (HE), HR-ESI-
MS m/z: 137.024 4 [M-H] .'H-NMR (600 MHz,
CD,0D), &: 7.59(1H, d, J=15.9 Hz, H-7),
7.43(2H, d, J=8.4 Hz, H-2, 6), 6.79(2H, d,
J=8.3 Hz, H-3,5), 6.27(1H, d, J=15.9 Hz, H-
8); "C-NMR (150 MHz, CD,0D), &: 171.0(C-
9), 161.2(C-4), 146.6(C-7), 131.2(C-2, 6),
127.2(C-1), 116.8(C-3, 5), 115.6(C-8), L) I
B 5 S0lk (1 F5E,2019) E 3, e e s
W7 xR EE AR ( p-hydroxy-cinnamic acid) .

& 8  FEEIR MR (HEE) ' H-NMR
(600 MHz, DMSO-d, ), 8: 9.19(1H, s, OH) 7.19
(2H, s, H2.6), 3.79 (6H, s, OCH3 x2);
BC-NMR ( 150 MHz, DMSO-d,) &: 167. 5
(-COOH), 147.4 (C-4), 140.01 (C-3, C-5),
120.8(C-1), 106.8(C-2, C-6), 56.0(2-OCH3, 6-
OCH3) . DL % 5 SOk (R 55 ,2020) 4 iE —
e G 8 8 T R (syringic acid) .

ka9 BHEHAK(HE). H-NMR (600
MHz, DMSO-d,)3: 7.20(2H, s, H-2, 6), 3.8(6H,
s, OCH,); "C-NMR (150 MHz, DMSO-d,) &: 167.4
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(C-1), 147.4(C-3, 5), 140.1(C-4), 106.8(C-2, 6),
56.0( OCH;) , LA %l 5 SCiik (5 #6555 ,2018) it i
— 2, B ER A 9 M 3, 5- T HIAESERTIR (3,
5-dihydroxy-hydroquinone ) .

&% 10 P EF R (HF ) . HR-ESI-MS
m/z: 283.0814 [M-H] .'H-NMR (600 MHz,
DMSO-d,) &: 7.89(2H, d, J=8.8 Hz, H-2, 6),
7.11(2H, d, J=8.8 Hz, H-3, 5), 5.48(1H, d,
J=1.8 Hz, H-1'), 3.84 (1H, m, H-2'), 3.64
(1H, dd, J=9.3, 3.2 Hz, H-3"), 3.39 (1H, m,
H-5"),3.29 (1H, t, J=9.3 Hz, H4), 1.09
(3H, d, J=6.2 Hz, H-6") ,; *C-NMR (150 MHz,
DMSO-d,) &: 167.0(C-7), 159.6(C-1), 131.3
(C-3,5), 124.2(C-4), 116.0(C-2, 6), 98.2(C-
1), 71.7(C-2"), 70.4(C-4"), 70.1(C-3"), 69.8
(C-5"), 17.9(C-6") , DL FXuds 5 Scmk (254 1
85,2014) #EiE — 3, BOE A 10 4 1-hydroxy-
benzoyl-4-0-a-L-rhamnopyranoside,

& 11 TR AR (FEBE) . HR-ESI-
MS m/z: 299.076 7 [ M-H] ."H-NMR (600 MHz,
DMSO-d,) &: 7.88(2H, d, J=8.8 Hz, H-2, 6),
7.09(2H, d, J=8.8 Hz, H-3, 5), 4.98(1H, d,
J =17.4 Hz, H-1"); “C-NMR ( 150 MHz,
DMSO-d,) 8: 60.6(C-6"), 69.6(C-4"), 73.2(C-
2'), 76.5(C-5"), 77.1(C-3"), 99.8 (C-1"),
115.8 (C-3,5), 124.2(C-1), 131.2(C-2,6),
160.8(C-4), 167.0(C-7) ., VL I %k# 5 3C ik (1
JRBUR RS ,2018) il — 3, MUE E LAY 11
okt ¥ 30K W R - B - D - ik e A 2 R IR T (p-
hydroxy-benzoyl-8-D-glucopyranoside )

G 12 #EEAk R (HEE) " H-NMR (600
MHz, CD,0D)8: 7.86(1H, d, J=2.1 Hz, H-2'),
7.52(1H, dd, J=8.0, 2.0 Hz, H-6'), 6.89 (1H,
d, J=8.0 Hz, H-5"), 6.49 (1H, d, J=2.0 Hz,
H-8), 6.20 (1H, d, J=2.0 Hz, H-6); "C-NMR
(150 MHz, CD,0D) & 176.8(C-4), 165.8(C-
7), 160.8 (C-5), 157.8 (C-9), 147.2(C-2),
146.4(C-4"), 145.7(C-3"), 136.8(C-3), 122.6
(C-1"), 121.3(C-6"), 115.7(C-2"), 117.2(C-
5') o VA B 5 SCHR (% 24 805%, 2019) i iE —
B, A A W) 12 it 2 R (quercetin)

&Y 13 BA SR (NI ) ., HR-ESI-MS
m/z: 329.064 7 [M-H] .'H-NMR (600 MHz,

DMSO-d,) &: 7.32 (2H, s, H-2', 6"), 6.97(1H,
s, H-3), 6.54(1H, s, H-8), 6.19(1H, s, H-6),
3.88(6H, s, 3’, 5-OCH,) ; “C-NMR (150 MHz,
DMSO-d,) &: 181.8(C-4), 164.6(C-7), 163.6
(C-2), 161.4(C-9), 157.4(C-5), 148.2(C-3',
5'), 139.9(C-4"), 120.4(C-1"), 104.4(C-2',
6'), 103.4(C-3), 99.0(C-6), 94.3(C-8), 56.4
(3", 5'-0CH;) . VA - %0dE 5 SCHk (40 5578 Fn 22 48
A% ,2010) il —3%, S BB 13 /N R
(‘tricin) o

&Y 14 EEF KR (TSR ) ' H-NMR (600
MHz, CD,0D) &: 7.76(1H, d, J=8.5 Hz, H-6') ,
7.74(1H, d, J=2.0 Hz, H-2'), 7.06(1H, d, J=
8.5 Hz, H-5"), 6.40(1H, d, J=2.0 Hz, H-8),
6.19(1H, d, J=2.0 Hz, H-6), 3.93(3H, s,
4'-0CH,); “C-NMR (150 MHz, CD, OD) 3.
177.5(C-4), 165.7(C-7), 162.6 (C-5), 158.3
(C-9), 150.7(C-4"), 147.4(C-3"), 137.7(C-3) ,
121.5(C-1"), 115.7(C-5", 6'), 112.2(C-2"),
104.6(C-10), 99.3(C-6), 94.4(C-8), 56.4(C-
OCH;) . DA%l 5 Sk (X 22 35 45,2008 ) iz i
— 3, B AL Y 14 R NI Z (tamarixetin)

&Y 15 B AR AR (H ), HR-ESI-MS
m/z; 315.0493 [M-H] .' H-NMR (600 MHz,
DMSO-d,) &: 7.66 (1H, d, J=2.2 Hz, H-2'),
7.64(dd, J=8.7, 2.2 Hz, H-6'), 7.07(1H, d,
J=8.6 Hz, H-5"), 6.41 (1H, d, J=2.0 Hz, H-
8), 6.18(1H, d, J=2.0 Hz, H-6), 3.83(3H, s,
3’-0CH,); “C-NMR (150 MHz, DMSO-d,) §&:
55.6(3'-0OCH;), 93.4(C-8), 98.2(C-6), 103.0
(C-10), 111.8(C-2"), 114.6(C-5"), 119.7 ( C-
1), 123.4(C-6"), 136.2(C-3), 146.2(C-2),
146.3(C-3"), 149.3 (C-4'), 156.2(C-9), 160.7
(C-5), 164.0(C-7), 175.9(C-4) . LI ¥R S5 X
ik (R AE-45,2018) il — 2, s e kAW 1S
H 5 B2 2 (isorhamnetin) .

k&% 16 AR (HEE) . HR-ESI-MS
m/z: 301.0697 [M-H] ' H-NMR (600 MHz,
DMSO-d,) 8: 6.74 - 6.87(3H, m, H-2",5",6"),
6.74(d, J=2.1 Hz, 2H), 6.07(2H, m, H-6, 8),
5.41(1H, dd, J=12.6, 3.0 Hz, H-2), 3.78(3H,
s, 7-OCH;) , 3.23(2H, m, H-3); "C-NMR (150
MHz, DMSO-d,) &: 197.0 (C-4), 167.4(C-7),
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163.2(C-5), 162.8(C-9), 145.8 (C-4"), 145.2
(C-3"), 129.3(C-1"), 118.0 (C-6"), 115.3(C-
5"), 114.4(C-2"), 102.6 (C-10), 94.6 (C-6),
93.8(C-8), 78.7(C-2), 55.9(7-0CH,), 42.1(C-
3) . PL RSO0k RO PR A, 2005 ) i — 2K,
WA Y16 R 5, 37, 4/ - = FR 5k -7 - H A 3
— & ¥ M (5, 3, 4-trihydroxy-7-methoxy-
flavanone)

&Y 17 B EARR (W EE) , HR-ESI-MS
m/z; 299.0540 [M-H] ,' H-NMR (600 MHz,
DMSO-d,) 8. 7.46(1H, d, J=2.0 Hz, H-2"),
7.44(1H, dd, J=8.0, 2.0 Hz, H-6"), 6.88(1H,
d, J=8.3 Hz, H-5"), 6.72(2H, s, H-3, 8), 6.37
(1H, d, J=2.0 Hz, H-6), 3.87(3H, s, 7'-
OCH,); "C-NMR (150 MHz, DMSO-d,) &: 181.8
(C-4), 165.1(C-2), 164.3(C-7), 161.2(C-5),
157.2(C-9), 150.3(C-4"), 145.9(C-3"), 121.1
(C-1"), 119.2(C-6"), 116.0(C-5"), 113.4(C-
2"), 104.7 (C-10), 102.9(C-3), 98.0(C-6),
92.6 (C-8), 56.1(7'-OCH,) . Vi I %4 5 S ik
(5K LRI H 522 ,2006) 410 — 2, i E LS W)
17 5 7-0-H FE 2L [l (7-0-Methyleroidictyol ) ,

eGP 18 RAE ey 5 (W IE) . HR-
ESI-MS m/z; 223.132 5 [M-H] ,'H-NMR (600
MHz, DMSO-d,) 8. 6.97(1H, d, J=15.8 Hz, H-
1), 6.27(1H, d, J=15.8 Hz, H-2"), 5.86(1H,
s, H-2), 2.63(1H, d, J=17.0 Hz, H-6), 2.26
(3H, s, H-4"), 2.16(1H, d, J=17.0 Hz, H-6),
1.80(3H, d, /J=1.4 Hz, H-7), 0.96(3H, d, J=
25.1 Hz, H-8), 0.92(3H, s, H-9) ; "C-NMR( 150
MHz, DMSO-d,) &.: 198.2(C-3"), 197.0(C-1),
161.7(C-3), 147.2(C-1"), 130.5(C-2"), 126.6
(C-2), 78.1(C-4), 41.2(C-5), 27.2(C-4"),
24.2(C-9), 49.3(C-6), 23.2(C-8), 18.6(C-7),
DA BSOE 5 S0k (Yi et al.,2012) 4238 — 5, %
EAY 18 N[ (E)-4-(1S,3R,4R) -1-hydroxy-4,
5, 5-trimethyl-7-oxabicyclo [ 4.1.0 ] heptan-1-yl ] but-
1-en-3-0-ne,

WwEY 19 LEim Y () . HR-ESI-
MS m/z: 269.118 2 [ M+HCOO ] .' H-NMR (600
MHz, DMSO-d,) & 5.77(1H, s, H-4), 5.67(1H,
m, H-7), 5.65(1H, m, H-8), 4.98(1H, m, H-9),
2.35(1H, d, J=16.7 Hz, H-2a), 2.07~2.01(1H,

m, H-2B), 1.79(3H, d, J=1.4 Hz, H-13), 1.10
(3H, d, J=6.4 Hz, H-10), 0.92(3H, s, H-12),
0.90(3H, s, H-11); “C-NMR (150 MHz, DMSO-
dy) 8:19.0(C-13), 23.1(C-11), 24.0(C-12), 24.1
(C-10), 41.0(C-1), 49.4(C-2), 66.1(C-9), 125.5
(C-4), 127.9(C-8), 135.9(C-7), 197.4(C-3), LA
B SR (8 AR AE, 2017 ) il — B, Bl e
A4 19 4 blumenol A

&Y 20 o rEY B (P EE) ' H-NMR
(600 MHz, CD,0D) &: 7.81(1H, s, H-6), 6.27
(1H, t, J=6.8 Hz, H-1"), 4.39(1H, m, H4"),
3.89(1H, m, H-3"), 3.79(1H, m, H-5a), 3.72
(1H, m, H-5B), 2.26 ~2.15(2H, m, H-2"),
1.87(3H, s, CH,); "C-NMR (150 MHz, CD,0D)
8. 12.4(CH,), 41.2(C-2"), 62.8(C-5"), 72.2
(C-3"), 86.2(C-2"), 88.8(C-1"), 111.5(C-5),
138.2(C-6), 152.4(C-2), 166.4(C-4), UL ¥
P 5 SCik (A 45 2003 ) Hi 8 — 2, s E A
Yy 20 Sy i i s WE i 4EA% HF (thymidine )

3 Wi

AT DN H I 4 B 15 5 20 MEA W,
WG 11 AR EY 6 MG .2 4
w1 SR A, AW 1-
4.6 .9-11.13-16 .18 1 20 ¥ K &5 R M H i nt
AR,

RUAREGE o, HRE T B bt R /B (/N
%,2013), H (k&9 1 JE LS EE B A M %
SEME (Zhou et al., 2005) ;4bA 4 6 Xt R FEHH
1 T A E A 22 A8 S, AR FH AL 5 02 22F 9 Bz 2
JH B T 2575 35 T~ VEGF-A I BDNF A % (151
85,2019) 4B 12 i R EAHURIEN , 6B
PO NF-xB (1475 Ak, 2 17 400 i 40 A B A b i
R T B9 BB ( Guazelli et al., 2018) ;b5 W) 15
S RAER B AR FMEM (Lee & Kim,2018) , 7]
A 3 Vel A AR A 7 8, % A 6 S S I R X L-02 2
M S BRI, BT NF-E2 MG F 2 3
AR R R HE T EEAE A (R fE S, 2021 ),
HREH B BA RSN UM AE L, R 2 TR R
By 2 Herp fi 32 BT MR A (XB R M4, 2010)
f PG 24k & W A B s o (5, 2019)
BN S~ 005 i I Y R R o s i )
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