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Abstract: To study the chemical constituents of the Eucalyptus tereticornis and explore their potential
biological activity, a total of 21 compounds were obtained from the petroleum ether and ethyl acetate
part of the ethanol extract of Eucalyptus tereticornis by silica gel column chromatography, Sephadex
LH-20 column chromatography, and semi-preparative high performance liquid chromatography
(HPLC). By the analysis of NMR, ESI-MS, and specific rotation values combined with comparative
analysis with literature data, the structures of compounds were identified as ten lignans: Ehletianol
C (1), dihydrobuddlenol B (2), dehydrodiconiferyl alcohol (3) , herpetin (4) , vitrifol A (5) ,
( =) -syringaresinol (6) , ( — ) -lyoniresinol (7) , ( - ) -isolariciresinol (8) , erythro-1- (3, 4-
dimethoxyphenyl) -2-O- (2-methoxy-4-omegahydroxypropylphenyl) propane-1, 3-diol (9) , and threo-
guaiacylglycerol-B-0-4' -dihydroconiferyl alcohol (10) ; three phloroglucinols: multifidol glucoside
(11) , lysidiside A (12), and 2, 4, 6-trihydroxy-1-butyrophenone-2-O-8 -D-glucopyranoside (13) ;
three flavones: (S) -naringenin 7-O-glycoside (14) , (- ) -2, 3-trans-dihydrokeampferol-3-O- o -L-
rhamnoside (15) , and phloretin (16) ; and five aryl C-glycosides: garcimangosone D (17) ,
deoxyrhaponticin (18), glochierioside F(19), citrusin C(20), and benzyl 8-D-glucopyranoside (21).
All the compounds were separated from Eucalyptus tereticornis for the first time, and compounds 1,2,
4,5,19, and 20 were separated from the genus Eucalyptus for the first time. The in vitro antioxidant
activity of compounds was evaluated by using DPPH method. The results indicated that compounds 1,
4,6,7,9,10,12,13, 15, and 16 exhibited certain activity, with IC, values ranging from 13.42—

65.97 pg/mL, weaker than vitamin C. Among them, compounds 3, 6, and 10 showed significant

antioxidant activity, comparable to vitamin C.
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Fig. 1 The structure of compounds 1-21
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Table 1 The chemical constituent of Eucalyptus tereticornis

HH G 2 x5 wmE R
1 ehletianol C 11 multifidol glucoside
2 dihydrobuddlenol B I‘Eﬂ%j‘ 12 lysidiside A
12
3 AR AXMARE 13 2,4,6-trihydroxy-1-butyrophenone-2-O4D-glucopyranoside
4 JeEHR 14 (S)-hhpz 5 7-0- A BT
5 vitrifol A W2 15 (-)-2,3-trans-dihydrokeampferol-3-O-g-L-rhamnoside
f;i 6 ()T WIS 16 MR
7 ()R AR R B 17 garcimangosone D
8  SRIKMAMER 18 ARt
erythro-1-(3 ,4-dimethoxyphenyl)-2-O-(2-methoxy-4-| F¥1F2& 19 glochierioside F
’ omegahydroxy-propylphenyl) propane-1, 3-diol 20 citrusin C
10  threo-guaiacylglycerol-f-O-4'-dihydroconiferyl alcohol 21 CNEE-p-D-TEMET
1 SEZEHA (3% [# Agilent /A 7] ) ; Bruker Avance NEO Ascend
600 B A% w3 Pk 3 3% A (Fi 1 Bruker 23 #] ) ;
L1 RS SolariX 7.0 /LI e 8 L BE AR I3 304 (36
MCP200 8 =K BE Jig 5t A% (7 [¥] AntonPaar 7/ Agilent /A 7] );  Agilent 1260 Infinity 112 il 28 %4

H)); Agilent 400/600MR DD2 A% i Fu 4R P 35 A% w8 ik AL (32 [H Agilent A F] ) 5 NP7000C 2
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il 25 78 = R LA TR DO R A R H])
4 %+ 4 Kromstar C,, column (4.6 mmx 250 mm,
S-5 um) ( F& 5 Bl £ (BT M ) 2 7] ) Al Phenomenex
Kinetex Biphenyl C,, column(4.6 mm x 250, S-5 um)
(3= [E Phenomenex A F] ) ; BSA224S-VW U7 73 2
— R (f5% Sartorius A ) ) ; HEE, —E Wk, —
AW BE . ZBROTEM @ = 95% LBE(HrMral, i
B A BRAFD) ;. NER(38ral, R
TR TAHRAF); IETEE(rPral, FE24E
AL 2= A BR A ) s BB . CiE (i,
R FFARA A 5 SAREs . =
LW AA AR F B (il 56 [ IR R 38 5L 50
OS] s BRI R AR B g MCI-gel CHP20P 4}
(75~150 pm, HAR =322 ) R G IH
#} Sephadex LH-20( 3 [E38 H L EEIF AR 5 MR
T RE OB (200~300 H ) . 32 (@5 R R
GF254 (MHBITLARERA RATF]) 5 e R COLAD
SRR AF ) 1, 1- R 2- =R ) (DPPH,
g A7 e RAE AL B A FR A ] ) 5 Multiskan FC Y
MBS [ FEER QIR (i ) (A BR A W] .

1.2 YR

A A2 T 2022 4F 8 H R AE T v B2 B vE AL
MR B, R IR b B 2 i A B R s A
HRBPERHREE, AR TILARTEZ S
LRI 25 2R (ARA5-202208ET) .

1.3 RINESE

4 7.50 kg B AN R TIEE R RE, FERIRT
o =95% CREHELRR 3K, K251, &
YR ULET R 3 do WCAR BRI, 38 2o 9 e [l fi 3
RERE (10413 g). (EEEESHIB, FHRE
TRET 1 LMK, $ B MNEIR, A
k. LR CERANIE T B3 FAF, 2R E AT
AU, RAMEEAEE) (79.6 g) . LR LBRFEHL
P1(160.1 g) FIIE T EEAEHUY (689.3 ¢) FIKZ, H
TR B S R CERAE B AT, AR AN
RIRAAR IR MCIAEJZ AT HIEE K (V2 V7, 6:4—1:0)8
FEVEE, 193] 5 M85 (Fr.l~Fr.5) ., Fr.1(23.5 g)%&
IEAHRE AT JE AT A e s (V2 1, 1:0—1:2) 4K
FUEWE, 153985 (Fr.1-1~Fr.1-9)

Fr.1-4 I EARERAEZAT — & ke LERATR: H
BE(V:V:V,5:1:0—0:7: DIRREML, 1559 MEH
(Fr.1-4-1~Fr.1-4-9), Fr.1-4-3 % Sephadex LH-20%¢fi%
FEZAT (Ve v, W b B = 10 1) FfAfil 86 HPLC

[ Phenomenex Kinetex Biphenyl, 4.6 mm X 250 mm,

S-5 um, 1 mL/min, H B : K (V: V) = 40:60] 41k ,
BEME A 8(5.1 mg,t, = 16.1 min); Fr.1-4-6 2
il #& HPLC [ Kromstar, 4.6 mm x 250 mm, S-5 pm,
1 mL/min, B E:K (V: 7)=50:50]4ifk, 155{LA
¥3(3.6mg,t, = 7.1 min) #14(6.9mg,#, = 12.2 min) ;
Fr.1-4-7 4214445 HPLC[ Kromstar,4.6 mm x 250 mm,
S-5 um, 1 mL/min, K (V: V)= 35:65] 44k,
BEMEEY 7(3.9 mg,t, =72 min) . 6(4.7 mg,t, =
8.8 min) . 9(3.6 mg,z, = 11.9 min) A1 10(2.1 mg, 1, =
17.2 min) , Fr.1-4-8 2 Sephadex LH-20 % it 1 /2 bt
(V= v, e s HEE = 10 1) BRI AS 21 4 4> 2 5y
(Fr.1-4-8-1~Fr.1-4-8-4), H:H Fr.1-4-8-1 filFr.1-4-8-2
22214145 HPLC[ Kromstar,4.6 mm x 250 mm, S-5 um,
1 mL/min, H K (V: V)= 40:60]4ifk, 4315 5
&M 1(6.7 mg, t, = 7.4 min) FiL-5 9 5(3.1 mg,
t,=15.8 min); Fr.1-4-9 22 2F | £¢ HPLC [ Kromstar,
4.6 mm x 250 mm, S-5 pm, 1 mL/min, H [ : K (V: V)
=40:60]4lifk,, H2LEY2(9.6 mg, £, =9.8 min).

Fr.1-6 2 Sephadex LH-20 E e A: )2 b7 (H ) 6
JRASE) 34853 (Fr.1-6-1~Fr.1-6-3), Fr.1-6-1 22 1E 40
FERCAE JZ 0 S e - N R (V2 7, 4: 1>1:4) VML,
J14% Sephadex LH-20 BERAHE 2 M (V: v, A ke B
fiE = 1: 1) fi1 2 i 4 HPLC [ Phenomenex Kinetex
Biphenyl, 4.6 mm x 250 mm, S-5 um, 1 mL/min, i
K (V:1)=40:60]4ifk, 1550165 %20(6.2 mg,
ty=12.2min),

Fr.1-7(2.6 g) & IEAHAERCATE )2 AT — A e : £1R
EgHEE(V: ViV, 1:2:0-0: 1 DIRRVENL, 155]
9 E 43 (Fr.1-7-1~Fr.1-7-9) ,  Fr.1-7-4 2% Sephadex
LH-20 BERCHE )2 (V2 7, S e i = 1: D) ARk
il % HPLC[ Phenomenex Kinetex Biphenyl,4.6 mm x
250 mm, S-5 um, 1 mL/min, Z i : /K (V:V)=35:75]
alifk, 53EMEEY15(9.5 mg, 1, = 12.5min). Fr.1-7-6
(156.8 mg) L IEAHEE A E AT — @ W be - HEE (V2 v,
20:1—>1: DY, 15503853 (Fr.1-7-6-1~Fr.1-7-6-3).
Fr.1-7-6-1 (54.7 mg) £ - il 4 HPLC [ Kromstar,
4.6 mm x 250 mm, S-5 um, 1 mL/min, FHfE: 7K (V2 V)
=45:55]4fifk, HEMEAY17(4.1 mg, 1, = 6.9 min) |
19 (32 mg, t, = 11.9 min) fl 21 (11.4 mg, ¢, =
15.4 min) ; Fr.1-7-6-2 2 Sephadex LH-20 5t K #£ 2
Mr(v:ey, & W ke FEE = 1:1) Ff12F 4l % HPLC
[ Phenomenex Kinetex Biphenyl, 4.6 mm % 250 mm,
S-5 um, 1 mL/min, B % : /K (V: V)= 45:55]4lifk,
23845 11(4.1 mg, t, = 6.3 min) . 12(7.6 mg,
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te=12.8 min) . 13(1.5 mg,t, = 17.4 min) . 14(2.1 mg,
t, =30.0 min)#118(0.8 mg,#, = 37.8 min); Fr.1-7-6-3
25 2 il 45 HPLC [ Phenomenex Kinetex Biphenyl,
4.6 mm x 250 mm, S-5 um, 1 mL/min, Z i : /K (V: V)
=30:70140ifk, 535 %16 (1.8 mg,t,=10.8 min).
1.5 mEAEENR

AWE5E K F DPPH % PE 0 b & 90 1~21 [ R 51
AL A YIEPE . WAL G W A A 2 CFHPE
X RO FH — 5 ot 1 P B A, TG o TR R
100.0, 50.0. 25.0, 12.5 pg/mL BYHER AT . K
P B 50 WL B R ot v B ) A A R . T B
Yk K CHEI BIIMAE] 150 L ¥ % 4 0.1 mmol/L
) DPPHIE W, TE WA (4) . DI XS R4
(A,) FIBHMEXT BRH, A% B 50 pl A5k i s v
AE 150 uL F R AR 23 UG IR 2 (4,) , =R T
WEOCORAFE 1 h e, BEAR AN AE 517 nm P A IO
BE, IR E DPPH A SIS IR ZE R, LIIE
IR R/ IE R aR A V) S

_ 1 _(A_Ao)
R—iAl

2 RS

2.1 HHEE

a1 TRy, [a15-12.0(c 0.1,MeOH),
ESI-MS: m/z 555 [M - H] -, 'H NMR (600 MHz,
methanol-d,) § 7.00 (1H, d, J=1.9 Hz, H-2"), 6.91
(1H, d, J=1.6 Hz, H-2), 6.82 (3H, m, H-2', H-5',
H-6"), 6.77 (2H, m, H-5, H-5"), 6.72 (1H, dd, J =
8.1, 1.6 Hz, H-6), 6.67 (1H, dd, J=8.2, 2.0 Hz,
H-6'), 4.81 (1H, d, J=5.8 Hz, H-7"), 4.74 (1H, d,
J=6.9 Hz, H-7), 431 (1H, td, J = 5.8, 3.6 Hz,
H-8"), 3.98 (IH, dd, J = 8.4, 6.4 Hz, H-9'a), 3.85
(3H, s, H-3), 3.84 (1H, m, H-9"a), 3.82 (1H, m,
H-9a),3.81 (1H, br, J=3.3 Hz, H-9"b), 3.80 (3H, s,
3"-OCH,), 3.78 (3H, s, 3-OCH,), 3.70 (1H, m,
H-9'b), 3.63 (1H, dd, J=11.0, 6.4 Hz, H-9b), 2.93
(1H, dd, J=13.5, 49 Hz, H-7'a), 2.73 (1H, brdt, J=
12.7, 5.5 Hz, H-8'), 2.51 (1H, dd, J=13.5, 11.2 Hz,
H-7'b), 2.38 (1H, brq, J = 7.1 Hz, H-8) . *C NMR
(150 MHz, methanol-d,) § 152.0 (C-3'), 149.1 (C-3),
148.7 (C-3"), 147.6 (C-4"), 147.1 (C-4), 147.1 (C-4"),
136.5 (C-1"), 135.8 (C-1), 134.2 (C-1"), 122.2 (C-6'),
121.1 (C-6"), 119.9 (C-6), 119.4 (C-5"), 116.0 (C-5),
115.7 (C-5"), 114.3 (C-2), 111.9 (C-2"), 110.7 (C-2),
86.5 (C-8"), 84.1 (C-7), 74.2 (C-7"), 73.5 (C-9'),

x 100% .

62.3 (C-9"), 60.5 (C-9), 56.5 (3-OCH,) , 56.4
(3"-OCH,), 56.4 (3'-OCH,), 54.1 (C-8), 43.8 (C-8"),
33.7 (C-7"), %Lt Wen et al.(2014) 1 Yoshikawa et
al.(1995) £54li 7 154 1 4 ehletianol C.,

fk&w2. LEMREEY, [al)-36.0(c0.1,
MeOH),ESI-MS: m/z 589 [M+H]", '"HNMR (600 MHz,
chloroform-d) ¢ 6.93 (1H, brs, H-2"), 6.86 (1H, d,
J=8.1Hz, H-5"), 6.75 (1H, d, J = 8.2 Hz, H-6"),
6.71 (2H, s, H-2', H-6'), 6.69 (2H, m, H-4, H-6) ,
5.60 (1H, d, J=7.3 Hz, H-7'"), 497 (1H, d, J=4.2
Hz, H-7"), 4.11 (1H, m, H-8"), 3.98 (3H, m, H-9'a,
H-9'b, H-9"a), 3.92 ~ 384 (12H, s, 3, 3, 3',
3"-OCH,), 3.70 (2H, t, J= 6.3 Hz, H-9), 3.65 (1H,
m, H-8'), 3.49 (1H, dd, J = 11.5, 3.4 Hz, H-9"b) ,
2.68 (2H, t, J=17.7Hz, H-7), 1.93 ~ 1.85 (2H, m,
H-8) . ®C NMR (150 MHz, chloroform-d) § 153.6
(C-3', C-5'), 146.7 (C-3"), 146.6 (C-4"), 145.0 (C-4),
144.5 (C-3), 138.1 (C-4'), 136.0 (C-5), 134.8 (C-1"),
131.4 (C-1"), 127.5(C-1), 118.9 (C-6"), 116.1 (C-6),
114.3 (C-5"), 112.8 (C-2), 108.6 (C-2"), 103.4 x 2
(c-2', C-6'), 879 (C-7"), 87.3 (C-8"), 72.7 (C-7"),
64.2 (C-9'), 62.5 (C-9"), 60.7 (C-9), 56.2 (3,3',
3"-OCH,), 54.0 (C-8'), 34.8 (C-7), 32.2 (C-8), XTIt
Yoshinari et al. (1990) ¢ 4l #f € 1k 5 % 2 K
dihydrobuddlenol B,

EW3: AEXEBBmAE, [al)-8.0(c0.1,
MeOH),ESI-MS: m/z383 [M+Na].'"HNMR (600 MHz,
chloroform-d) ¢ 6.96 (1H, d, J=1.9 Hz, H-2), 6.93
(1H, dd, J=8.1, 1.9 Hz, H-6), 6.89 (1H, d, J= 8.1
Hz, H-5), 6.70 (2H, brd, J = 4.3 Hz, H-4', H-6'),
5.56 (1H, d, J=7.4Hz, H-7), 3.99 (1H, dd, J=11.0,
6.0 Hz, H-9a), 3.92 (1H, m, H-9b), 3.90 (3H, s,
3-OCH,), 3.88 (3H, s, 3-OCH,), 3.72 (2H, t, J =
6.4 Hz, H-9'), 3.63 (1H, q, J=5.9 Hz, H-8), 2.69
(2H, t, J=7.7Hz, H-7"), 1.91 (2H, brdt, J=8.6, 6.5
Hz, H-8' ) . ®C NMR (150 MHz, chloroform-d )
0 146.8 (C-3), 145.6 (C-4, C-4'), 144.2 (C-3"), 135.4
(C-1"), 133.2 (C-1), 127.9 (C-5'), 119.4 (C-6) 116.2
(C-5), 114.4 (C-2"), 112.4 (C-6'), 108.9 (C-2), 87.9
(C-7), 63.9 (C-9), 62.3 (C-9"), 56.1 x2 (3,3'-OCH,),
53.9 (C-8), 34.6 (C-8'), 32.1 (C-7"). X[t Li et al.
(2010) it o 2 Ak & 9 3 S — A K S DA I

EW 4 IREEHREEY), [a+12.0(c0.1,
MeOH),ESI-MS: m/z 539 [M+H]"."H NMR (600 MHz,
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chloroform-d) 6 6.94 (1H, d, J=1.9 Hz, H-2), 6.91
(1H, dd, J=8.1, 1.9 Hz, H-6), 6.89 (1H, brs, H-2"),
6.87 (2H, brd, J=1.6 Hz, H-5, H-5"), 6.81 (1H, dd,
J=28.1, 1.9 Hz, H-6"), 6.69 (1H, brs, H-2"), 6.67
(1H, brs, H-6'), 5.54 (1H, d, J=7.5 Hz, H-7), 4.77
(1H, d, J=6.8 Hz, H-7"), 4.08 (1H, d, J = 6.4 Hz,
H-9'a), 3.94 (2H, m, H-9a, H-9"a), 3.91 (1H, m,
H-9b), 3.90 (3H, s, -OCH,), 3.88 (3H, s, -OCH,),
3.87 (3H, s, -OCH,), 3.80 (IH, m, H-9"b), 3.78
(1H, d, J=2.1 Hz, H-9'b), 3.61 (1H, brd, J=6.2 Hz,
H-8), 2.94 (1H, dd, J=13.6, 5.2 Hz, H-7'a) , 2.75
(1H, dd, J=11.3, 6.0 Hz, H-7b), 2.58 (1H, m,
H-8'), 2.43 (1H, brq, J = 6.9 Hz, H-8") . "C NMR
(150 MHz, chloroform-d)  147.0 (C-4", C-3), 146.8
(C-5'), 145.8 (C-4), 145.2(C-3"), 144.5(C-3"), 134.8
(C-1"), 134.1 (C-1"), 133.1 (C-1), 128.1 (C-4"),
119.6 (C-6), 119.0 (C-6"), 116.5 (C-2), 114.4 (C-5),
114.3 (C-5"), 112.8 (C-6"), 109.0 (C-2),108.4 (C-2"),
88.1 (C-7), 83.0 (C-7"), 73.1 (C-9"), 64.1 (C-9),
61.1 (C-9"), 56.2 (-OCH, x 3), 53.9 (C-8), 52.8
(C-8"), 42.8 (C-8'), 33.8 (C-7"), X It Yuan et al.
(2005) E5 it 2 LB 4 MR R .

L&Y S: IRECIHIRIEEY), [a]5+6.0(c 0.1,
MeOH) , ESI-MS: m/z 537 [M-H ] .'H NMR (600
MHz, chloroform-d) § 6.93 (3H, m, H-2, H-6, H-6"),
6.91 (1H, d, J= 1.8 Hz, H-2'), 6.90 (1H, brs, H-5),
6.71 (2H, m, H-2", H-6"), 5.59 (2H, brt, J=7.2 Hz,
H-7, H-7'), 4.04-3.93 (4H, m, H-9, H-9'), 3.91 (3H,
s, 3-OCH,), 3.89 (6H, s, 3', 3"-OCH,), 3.73 (2H, t,
J=6.4Hz, H-9"), 3.70 (1H, q, J = 6.1 Hz, H-8'),
3.63 (1H, brq, J= 6.0 Hz, H-8), 2.71 (2H, m, H-7"),
1.91 2H, m, H-8"),"*C NMR(150 MHz, chloroform-d)
0 148.6 (C-4"), 146.8 (C-3), 146.6 (C-4"), 145.9
(C-4), 144.6 (C-3"), 144.4 (C-3"), 135.7(C-1"), 134.8
(C-19,133.1(C-1), 128.1 (C-5"), 127.8 (C-5"), 119.7
(C-6), 116.0 (C-6"), 114.7 (C-5), 114.4 (C-6'),
112.6 (C-2"), 111.0 (C-2"), 108.9 (C-2), 88.3 x 2 (C-7,
C-7'), 64.1 (C-9"), 64.1 (C-9), 62.5 (C-9"), 56.3
(-OCH,), 56.2 (-OCH,), 56.1 (-OCH,), 53.8 x 2
(C-8', C-8), 34.8 (C-8"), 32.2 (C-7"). XIH Gu et
al.(2008) Fi 1 1 b 59 5 4 vitrifol A

fbawe: AT EMBA, [aly-20.0(c0.1,
MeOH) , ESI-MS: m/z 441 [M+Na]*.'H NMR (600
MHz, methanol-d,) § 6.68 (4H, brs, H-2, H-6, H-2',
H-6"), 4.74 (2H, d, J=4.2 Hz, H-7, H-7"), 4.30 (2H,

m, H-9a, H-9'a), 3.90 (2H, dd, J=9.2, 3.2 Hz,
H-9b, H-9b), 3.87 (12H, s, 3,5,3',5-OCH,), 3.17
(2H, brq, J=3.9 Hz, H-8, H-8'),"C NMR (150 MHz,
methanol-d,) §149.4 x4 (C-3, 5, 3, 5'), 138.6 x 2 (C-4,
4'),133.1 (C-1, 1'), 104.5 x4 (C-2, 6, 2", 6'), 87.7
(C-7,7), 72.8 (C-9, 9", 56.8 (3, 5, 3', 5'-OCH,) ,
55.5%2(C-8, 8" X ks (2012) Bl o L&
Y6k (=)-T &M AR -

a7 AEITERKEER, [«]7-38.0(c0.1,
MeOH) , ESI-MS: m/z 419 [M-H] . 'H NMR
(400 MHz, DMSO-d,) 6 6.55 (1H, s, H-6), 6.28 (2H,
s, H-2', H-6'), 4.23 (1H, d, J=4.9 Hz, H-7"), 3.76
(3H, s, 3-OCH,), 3.63 (6H, s, 3', 5'-OCH,) , 3.47
(2H, m, H-9a, 9a), 3.30 (3H, s, 5-OCH,), 3.25 (1H, m,
H-9b, 9'b), 2.61(1H, dd, J=14.9, 4.3 Hz, H-7a), 2.42
(1H, m, H-7b), 1.84 (1H, m, H-8'), 1.42 (1H, m, H-8),,
C NMR (100 MHz, DMSO-d,) § 147.5 x 2 (C-3', 5'),
146.9 (C-5), 146.4 (C-3), 137.8 (C-4), 137.2 (C-1"),
133.4 (C-4"), 128.6 (C-1), 125.0 (C-2), 106.7 (C-6),
106.0 x 2 (C-2, 6'), 64.6 (C-9), 62.3 (C-9'), 59.0
(3-OCH,), 56.1 x 2 (3", 5-OCH,), 55.0 (5-OCH,),
48.6 (C-8'), 46.7 (C-7"), 40.1 (C-8), 32.3 (C-7), X
Fb 5 By 45 (2010) FH i 2 16 540 7 0y (=) - B el AR A%
N

EYS: HETERMAK, [a+38.0(c0.1,
MeOH),ESI-MS: m/z359 [M-H].'"H NMR(600 MHz,
methanol-d,) § 6.74 (1H, d, J = 8.0 Hz, H-5'), 6.68
(1H, d, J=2.0 Hz, H-2"), 6.66 (1H, brs, H-2), 6.62
(1H, dd, J=8.1, 2.0 Hz, H-6'), 6.18 (1H, brd, J =
0.9 Hz, H-5), 3.81 (4H, m, H-7', 3-OCH,), 3.78
(3H, s, 3'-OCH,), 3.71-3.64 (3H, m, H-9'a, H-9),
3.40 (1H, dd, J=11.3, 4.1 Hz, H-9'b), 2.78 (2H, brd,
J=17.7Hz, H-7), 2.00 (1H, m, H-8"), 1.76 (1H, m,
H-8) . *C NMR (150 MHz, methanol-d,) 6 149.0
(C-3"), 147.2 (C-3), 146.0 (C-4"), 145.3 (C-4), 138.6
(C-1"), 134.2 (C-1), 129.0 (C-6), 123.2 (C-6"), 117.4
(C-5), 116.0 (C-5"), 113.8 (C-2"), 112.4 (C-2), 65.9
(C-9"), 62.2 (C-9), 56.4 (3-OCH,), 56.3 (3'-OCH,),
49.9 (C-8'), 48.1 (C-7"), 40.0 (C-8), 33.6 (C-7), Xl
Kwon et al.(2010) 61 € b 549 8 K (—) -3 - #
CE

EW: WEAEKBER, [al)-11.5(c0.1,
MeOH) , ESI-MS: m/z 401 [M+Na]*,"H NMR (600
MHz, chloroform-d) § 6.97 (1H, d, J=1.9 Hz, H-2),
6.88 (2H, d, J=8.0 Hz, H-5, H-5"), 6.82 (1H, dd, J=
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8.2, 1.9 Hz, H-6), 6.77 (1H, d, J= 1.9 Hz, H-2"),
6.74 (1H, dd, J=8.1, 2.0 Hz, H-6'), 4.96 (1H, d, J=
4.6Hz, H-7), 4.11 (1H, ddd, J=6.1, 4.7, 3.3 Hz, H-8),
3.90 (1H, m, H-9a), 3.88 (6H, s, 3, 3-OCH,), 3.68
(2H, t, J=6.4 Hz, H-9'), 3.64 (1H, dd, J=12.2,
3.4 Hz, H-9b), 2.68 (2H, dd, J=8.7, 6.7 Hz, H-7'),
1.90~1.86 (2H, m, H-8') . "C NMR (150 MHz,
chloroform-d) § 154.4 (C-3"), 146.8 (C-3), 145.2 (C-4"),
145.0 (C-4), 138.3 (C-1"), 132.0 (C-1), 121.4 (C-6),
121.1 (C-6), 119.2 (C-2), 114.4 (C-5), 112.5 (C-2"),
108.8 (C-5"), 87.7 (C-8), 72.9 (C-7), 62.3 (C-9'),
60.9 (C-9), 56.1 (3'-OCH,), 56.0 (3-OCH,) , 34.4
(C-8"), 32.0 (C-7") . M H-7/H-8 ¥ & H ¥k J =
4.6 Hz, FIWrH-75 H-8 JyAr XA AL, XF HE Cai et al.
(2010) 1 XB 22 5 45 (2015) B HE o E b 59 9
erythro-1- (3, 4-dimethoxyphenyl) -2-O- (2-methoxy-
4-omegahydroxypropylphenyl) propane-1, 3-diol
AP0 REAEKHAK, [a+7.5(c0.1,
MeOH) , ESI-MS: m/z 401 [M+Na]*.'H NMR (600
MHz, chloroform-d) § 7.03 (1H, d, J=8.1 Hz, H-5"),
6.97 (1H, d, J=1.8 Hz, H-2), 6.92 (1H, dd, J = 8.2,
1.9 Hz, H-6'), 6.89 (1H, d, J= 8.1 Hz, H-5), 6.78
(1H, d, J=2.0Hz, H-2"), 6.76 (1H, dd, J=8.1, 2.0 Hz,
H-6), 4.95 (1H, d, J=8.1 Hz, H-7), 3.97 (1H, brdt,
J=17.2,3.1Hz, H-8), 3.91-3.89 (6H, s, 3, 3'-OCH,),
3.68 (2H, t, J=6.4Hz, H-9"), 3.62 (1H, dd, J=12.5,
3.2 Hz, H-9a), 3.47 (1H, d, J=12.5, 3.8 Hz, H-9b),
2.68 (2H, dd, J=8.6, 6.8 Hz, H-7'), 1.88 (2H, m,
H-8") . BC NMR (150 MHz, chloroform-d) ¢ 151.3
(C-3"), 146.8 (C-4), 145.8 (C-4), 145.7 (C-3), 138.4
(C-1), 131.7 (C-1), 121.5 (C-6"), 121.2 (C-6), 120.4
(C-5"), 114.5 (C-2"), 112.5 (C-2), 109.5 (C-5), 89.9
(C-8), 742 (C-7), 623 (C-9"), 61.2 (C-9), 56.2
(3'-OCH,), 56.1 (3-OCH,), 34.4 (C-8"), 32.0 (C-7").
XF Lt Cai et al. (2010) £ 415 ) % 1 5 9 10 Ky threo-
guaiacylglycerol-f-0-4'-dihydroconiferyl alcohol,
kEw1: BmEMmRY, (o) -485(c 0.1,
MeOH) , ESI-MS: m/z 373 [M+H]".'H NMR (400
MHz, DMSO-d,) ¢ 6.11 (1H, brs, H-3), 5.93 (1H,
brs, H-5), 4.91 (1H, d, J=5.6 Hz, H-1"), 3.79~3.69
(2H, m, H-2', H-6"a), 3.50 (1H, dd, J=11.8, 5.3 Hz,
H-6"b),3.30~3.24 (4H, m, H-5", H-4", H-3", H-2"),
1.69 (1H, m, H-3'a), 1.32 (1H, m, H-3'b), 1.04 (3H,
d, J=6.6Hz, H-5'), 0.83 (3H, t, J="7.5 Hz, 4-CH,).,

C NMR (100 MHz, DMSO-d,) §209.5 (C-1'), 164.8
(C-4), 164.1 (C-6), 160.1 (C-2), 105.5 (C-1), 100.4
(C-1"), 96.9 (C-3), 94.4 (C-5), 77.3 (C-2"), 77.0
(C-3m, 73.3 (C-5"), 69.6 (C-4"), 60.6 (C-6"), 45.3
(C-2"),26.6 (C-3'), 163 (C-5"), 11.6 (C-4"), XI Lk
Kosasi et al.(1989) £ 45 1 i€ 4L & 4 11 fy multifidol
glucoside,

& 12: BEEAMRY, [al-56.0 (c 0.1,
MeOH) , ESI-MS: m/z 373 [M+H] ", 'H NMR
(400 MHz, DMSO-d,) 6 6.11 (1H, brs, H-3), 5.92
(1H, brs, H-5), 4.90 (1H, m, H-1"), 3.70 (1H, brd,
J=11.8 Hz, ,H-6"a), 3.50 (1H, dd, J = 12.1,
5.2 Hz, H-6"b), 3.42-3.34 (4H, m, H-2", H-3", H-4",
H-5"), 3.06 (1H, dd, J=16.2, 6.1 Hz, H-2'a), 2.86
(1H, dd, J=16.0, 7.4 Hz, H-2'b), 2.14 (1H, m, H-3'),
0.91 (3H, d, J=6.6 Hz, H-5'), 0.88 (3H, d, /=6.7 Hz,
H-4') ., ®C NMR (100 MHz, DMSO-d,) ¢ 205.2
(C-1"), 165.4 (C-4), 164.5 (C-6), 160.7 (C-2), 105.3
(C-1), 100.7 (C-1"), 96.8 (C-3), 94.3 (C-5), 77.23
(C-3"), 76.9 (C-5"), 73.3 (C-2"), 69.5 (C-4"), 60.5
(C-6"), 52.3 (C-2"), 245 (C-3"), 22.8 (C-5"), 22.3
(C-4") . XF It Gao et al. (2004) i 5 1k & 9 12 Ky
lysidiside A .

L& 13: EEmRY, [«])-80.0(c 0.1,
MeOH) , ESI-MS: m/z 357 [M-H] .'H NMR (400
MHz, DMSO-d,) § 6.10 (1H, brs, H-3), 591 (1H,
brs, H-5), 4.91 (1H, d, J=5.9 Hz, H-1"), 3.70 (1H,
m, H-6"a) , 3.49~3.19 (5H, m, H-2", H-3", H-4",
H-5", H-6"b), 3.05 (2H, t, J= 7.3 Hz, H-2"), 1.59
(2H, brdd, J=15.7, 7.4 Hz, H-3"), 091 (3H, t, J=
7.4 Hz, H-4") ., ”C NMR (100 MHz, Methanol-d,)
5207.4 (C-1"), 167.7 (C-6), 166.1 (C-4), 162.3 (C-2),
106.6 (C-1), 101.8 (C-1"), 98.3 (C-5), 95.4 (C-3),
78.6 (C-3"), 78.4 (C-5"), 74.8 (C-2"), 71.2 (C-4"), 62.4
(C-6"), 47.2(C-2", 19.1 (C-3"), 14.3 (C-4"), Xt Jin
et al. (2008) i /& k.5 ¥ 13 }y 2, 4, 6-trihydroxy-1-
butyrophenone-2-0-f-D-glucopyranoside .

k& 14: wEMARY, [al)-325(c 0.1,
MeOH) , ESI-MS: m/z 435 [M+H]",'H NMR (400
MHz, DMSO-d,) § 7.33 (2H, brd, J= 8.2 Hz, H-2',
H-6'), 6.80 (2H, brd, J= 8.1 Hz, H-3', H-5'), 6.14
(2H, m, H-6, H-8), 5.50 (1H, brd, J=12.6 Hz, H-2),
4.96 (1H, m, H-1"), 3.66 (1H, m, H-6"a), 3.46~3.20
(5H, m, H-2", H-3", H-4", H-5",H-6"b), 3.17 (1H,
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brd, J=4.6 Hz, H-3a), 2.74 (1H, brd, J=17.1 Hz,
H-3b) . ®C NMR (100 MHz, DMSO-d,) § 198.6
(C-4), 167.1 (C-7), 165.0 (C-5), 164.7 (C-9), 159.2
(C-4"), 1309 (C-1"), 129.2 (C-2', C-6"), 116.4 (C-3,
C-5'), 104.9 (C-10), 101.3 (C-1"), 98.0 (C-6), 96.9
(C-8), 80.8 (C-2), 783 (C-5"), 77.9 (C-3"), 74.7
(C-2"), 71.2 (C-4"), 62.4 (C-6"), 44.2 (C-3), XIlk
NI 5 (2017) B 28 65 ) 14 8 (S) -Hill 2 & 7-0-
I

a5 EaWRY, [al)-20.0(c 0.1,
MeOH),ESI-MS: m/z435 [M+H]'.'JHNMR (400 MHz,
methanol-d,) § 7.32 (2H, brd, J = 8.6 Hz, H-2',
H-6'), 6.80 (2H, brd, J= 8.5 Hz, H-3', H-5'), 5.89
(1H, d, J=2.1 Hz, H-6), 5.86 (1H, d, J=2.1 Hz, H-8),
5.10(1H, d, J=10.9Hz, H-2), 4.58 (1H, d, J=10.8 Hz,
H-3), 4.22 (1H, brdq, J = 9.6, 6.2 Hz, H-1"), 3.97
(1H, brd, J= 1.6 Hz, H-5"), 3.61 (1H, dd, J = 9.6,
3.3 Hz, H-3", 3.46 (1H, dd, J=3.4, 1.7 Hz, H-2"),
3.27 (1H, m, H-4"), 1.15 (3H, d, J=6.2 Hz, H-6"),
“C NMR (100 MHz, methanol-d,) ¢ 196.0 (C-4) ,
168.7 (C-9), 165.5 (C-5), 164.1 (C-7), 159.5 (C-4"),
130.0 (C-2', C-6'), 128.6 (C-1'), 116.4 (C-3", C-5'),
102.5 (C-1"), 102.2 (C-10), 97.4 (C-6), 96.3 (C-8),
83.9 (C-2), 78.7 (C-3), 73.8 (C-4"), 72.2 (C-3"),
71.8 (C-2"), 70.5 (C-5"), 17.9 (C-6") . M JI5 e s Ke ik
b 2E LR Sl o 102.5, HAH B i 115 58 6, 3.97
(1H, brd, J=1.6 Hz, H-1"), [FHHHE B2 I
W A KT R 8 R o, %) EE Fujiwara et al. (2011) %3
2 L5015 4 (=) -2, 3-trans-dihydrokeampferol-
3-0-a-L-rhamnoside,

EEY16: IRE AT E RN K, ESI-MS: m/z
273 [M-H] .,'"H NMR (400 MHz, DMSO-d,) J 7.01
(2H, brd, J=7.9 Hz, H-2', H-6"), 6.66 (2H, brd, J=
7.7 Hz, H-3', H-5"), 5.80 (2H, m, H-3, H-5), 3.21
(2H, t, J=17.7 Hz, H-a), 2.76 (2H, t, J= 7.7 Hz,
H- ) . ®C NMR (100 MHz, methanol-d,) & 206.4
(-CO), 166.2 (C-4), 165.9 (C-2, C-6), 156.5 (C-4'),
134.0 (C-1"), 130.3 (C-2", C-6'), 116.2 (C-3", C-5'),
105.4(C-1), 95.8 (C-3, C-5), 47.4 (C-0), 31.6 (CPH), XF
It Siddaiah et al.(200 1) i E fb A4 16 MR &K

a7 EAWRY, [al)-49.5(c 0.1,
MeOH) , ESI-MS: m/z 393 [M+H]*.'H NMR (400
MHz, methanol-d,) § 7.70 (2H, brd, J=7.3 Hz, H-2',
H-6), 7.53 (1H, brt, J="7.4 Hz, H-4'), 7.42 (2H, brt,

J=17.6Hz, H-3', H-5"), 622 (1H, d, J= 2.1 Hz,
H-5), 6.07 (1H, d, J=2.1 Hz, H-3), 4.81 (1H, d, J=
7.7 Hz, H-1"), 3.86 (1H, dd, J = 12.2, 2.3 Hz,
H-6"a), 3.66 (1H, dd, J=12.1, 5.6 Hz, H-6"b), 3.35
(2H, m, H-3", H-5"), 3.22 (IH, brt, J= 9.3 Hz,
H-4"), 2.84 (1H, dd, J=9.2, 7.7 Hz, H-2"),"C NMR
(100 MHz, methanol-d,) 5 199.5 (-CO), 164.1 (C-4),
162.1 (C-2), 159.7 (C-6), 141.7 (C-1"), 133.1 (C-4"),
130.1 (C-2', C-6"), 129.0 (C-3", C-5'), 109.1 (C-1),
101.7 (C-1"), 98.2 (C-3), 95.8 (C-5), 78.2 (C-5"),
77.8 (C-3"), 74.6 (C-2"), 71.1 (C-4"), 62.5 (C-6"),
X} Lt Huang et al. (2001) %4 4f 1 & 1L & % 17 N
garcimangosone D,

b EW18: EAHRY, (ol -48.0(c 0.1,
MeOH) , ESI-MS: m/z 405 [M+H] " . 'H NMR
(600 MHz, DMSO-d,) 6 7.40 (2H, brd, J = 8.2 Hz,
H-2', H-6'), 7.13 (1H, d, J= 16.4 Hz, H-a), 6.92
(1H, d, J=16.4 Hz, H-$), 6.85 (1H, brs, H-2), 6.76
(2H, d, J=8.3 Hz, H-3’, H-5"), 6.75 (1H, brs, H-6),
6.49 (1H, d, J =22 Hz, H-4), 485 (1H, d, J =
7.6 Hz, H-1"), 3.76 (3H, s, 4-OCH,), 3.73 (1H,
dd, J = 11.6, 4.2 Hz, H-6"a), 3.45 (1H, m, H-6"b),
3.34~3.29 (1H, m, H-2"), 3.27~3.23 (2H, m, H-3",
H-4"), 3.15(1H, m, H-5") . "C NMR (150 MHz,
DMSO-d,) ¢ 160.4 (C-4),158.8 (C-3), 157.4 (C-5),
139.5(C-1), 129.6 (C-1), 129.1 (C-B), 127.9 (C-2’,
C-6'), 125.0 (C-a), 115.5 (C-3', C-5"), 106.3 (C-6),
105.5 (C-2), 101.3 (C-4), 100.6 (C-1"), 77.2 (C-3"),
76.7 (C-5"), 73.3 (C-2"), 69.9 (C-4"), 60.8 (C-6"),
55.1 (4-OCH,). %It Dai et al.(2009) i &1L 44 18
AR R BT

KEW19: KEMRY, [«]7-10.0(c 0.1,
MeOH) , ESI-MS: m/z 405 [M-H] . 'H NMR
(600 MHz, methanol-d,) 6 7.49~7.44 (2H, m, H-2',
H-6'), 7.43~7.37 (2H, m, H-3', H-5'), 7.36~7.32
(1H, m, H-4'), 7.28 (1H, d, J= 8.9 Hz, H-5), 7.19
(1H, d, J= 3.1 Hz, H-2), 6.95 (1H, dd, J = 8.9,
3.1 Hz, H-6), 5.36 (1H, d, J=12.3 Hz, H-7'a), 5.31
(1H, d, J=12.3 Hz, H-7'b), 4.72 (1H, d, J=7.4 Hz,
H-1"), 3.89 (1H, dd, J=12.0, 2.2 Hz, H-6"a), 3.69
(1H, dd, J=12.1, 5.5 Hz, H-6"b), 3.49~3.43 (2H,
m, H-3", H-5"), 3.41~3.33 (2H, m, H-2", H-4") ,
BC NMR (150 MHz, methanol-d,) J 167.9 (C-7') ,
154.1 (C-3), 151.9 (C-4), 137.4 (C-1"), 129.6 (C-3’,
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C-5'), 129.3 (C-4"), 129.3 (C-2', C-6'), 123.3 (C-1),
121.9 (C-6), 121.5 (C-5), 117.6 (C-2), 105.3 (C-1"),
78.5 (C-3"), 77.6 (C-5"), 75.0 (C-22), 71.4 (C-4"),
68.1(C-7"), 62.7 (C-6"), XLt Shu et al.(2017) Zi ki
FEALEYI19 M glochierioside F.,

EM20: M@ TEMKB KR, (ol -445
(c 0.1, MeOH) ,ESI-MS: m/z 327 [M+H]".'"H NMR
(600 MHz, methanol-d,) d 7.09 (1H, d, J = 8.2 Hz,
H-5), 6.83 (1H, d, J=2.0 Hz, H-2), 6.72 (1H, dd,
J =83, 2.0 Hz, H-6), 5.95 (1H, ddt, J = 16.8,
10.0, 6.8 Hz, H-8), 5.06 (1H, brdq, J=17.0, 1.7 Hz,
H-9a), 5.03 (1H, m, H-9b), 4.84 (1H, brs, H-1"),
3.87 (1H, dd, J=12.1, 1.6 Hz, H-6'a), 3.84 (3H, s,
-OCH,), 3.68 (1H, m, H-6'b), 3.48~3.33 (4H, m, H-2,
H-3’, H-4', H-5') ."*C NMR (150 MHz, methanol-d,)
4150.8 (C-3), 146.4 (C-4), 139.1 (C-1), 136.5 (C-8),
122.1 (C-6), 118.3 (C-2), 115.9 (C-9), 114.1 (C-5),
103.1 (C-1"), 78.2 (C-5'), 77.8 (C-3"), 75.0 (C-2'),
71.4 (C-4"), 62.5(C-6'), 56.7 (-OCH,), 40.8 (C-7).
X H Kim et al. (2004) & 45 # & 16 & %) 20 K
citrusin C,

Ew21: LEmREEY, [al7-21.5(c0.1,
MeOH) , ESI-MS: m/z 271 [M+H] " . 'H NMR
(600 MHz, methanol-d,) ¢ 7.42 (2H, m, H-3, H-5),
7.33 (2H, m, H-2, H-6), 7.27 (1H, m, H-4), 4.93
(1H, d, J=11.8 Hz, H-7a), 4.67 (1H, d, J=11.8 Hz,
H-7b), 4.35 (1H, d, J=7.8 Hz, H-1"), 3.90 (1H, dd,
J=11.9, 2.2Hz, H-6'a), 3.69 (1H, dd, J=11.9, 5.7 Hz,
H-6'b), 3.33 (2H, m, H-3', H-5'), 3.26 (2H, m, H-2’,
H-4') ,“C NMR (150 MHz, methanol-d,) ¢ 139.1
(C-1), 129.3 x 2(C-3, 5), 129.2 x 2 (C-2, 6), 128.7

(C-4), 103.3 (C-1"), 78.1 (C-3'), 78.0 (C-5"), 75.1
(C-2), 71.8 (C-4"), 71.7 (C-7), 62.8 (C-6') . Xf [t
Seigler et al.(2002 ) 45 1 2 1k &9 21}y % 5&-B-D-
AR
2.2 mEMNEEER

R, erythro-1-(3,4-dimethoxyphenyl)-2-O-
(2-methoxy-4-omegahydroxypropylphenyl) propane-
1,3-diol(9) (Li et al., 2010) . threo-guaiacylglycerol-
B -O-4'-dihydroconiferyl alcohol (10) (Li et al.,
2010) . lysidiside A (12) (Wu et al., 2020) .2, 4, 6-
trihydroxy-1-butyrophenone-2-0O-3-D-glucopyranoside
(13) (Mahmoudet al., 2009) % F Ff] ABTS ¥l H,
PUAALIE P . MR &K (16) (Rezk et al., 2002) ;)
RO S W PON A HIVE T, HIC, 24 3.1 pmol/L.
AHF5E R F DPPH 35 PP AL 5 9 1~21 RO SMPLR
ey PE, 4id R C(1C, = 9.15 £ 0.13 pg /mL)
VES BRI R &5 R L 2 s o 45 2R Bos
KA1, 4. 6, 7. 9, 10, 12, 13, 15F116
ST AN N7 = W A R NS 71 R = W A R P B W £
IC,, {4 13.42~65.97 pg/mL, ¥4 55 T B M xf A 4
AR Co Hrb b G 3. 6 F110 1 P AR X L5
SYER CHIL . KRS WP MR 22 5
T B PTAATEE . LA RN TG Y 3.
6. 10 H.5 471y DPPH H H L ERRMAE S, B
A REFTEAAEN o AN 95% LA 11y A ik
SRR AW, AR REAEERRER, S5
JT- 240 0 PP A 2 B AR R T A A B, R
M, BRI ANARE SR 19 & AR F0 A A % )
f ¢ % (Barja, 2014) . ARBF5E 3 O MK
i T O A AR R AR O A R T B A IR
9

2 PEATFERR IC, (H(x£5)

Table 2 IC,, values in antioxidant tests(xX + s) pg/mL

k& DPPH e DPPH et DPPH

1 29.68 £ 0. 61 8 > 100 15 21.93+0.72

2 > 100 9 40.14+0.05 16 24.35+1.49

3 13.42+0.33 10 13.57+0.23 17 > 100

4 62.53+2.31 11 > 100 18 > 100

5 > 100 12 35.12+ 1. 65 19 >100

6 16.46 + 0. 87 13 25.4+0.21 20 > 100

7 65.97+0.19 14 > 100 21 > 100
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