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WE. BB MRELMAK Evonymus maackii Rupr. FF[14022 500 S BTG, Bk ZMAR T 95% 2 i
Y TR CBRERAL R FHRERE . D101, JUAH HPLC #4740 B atifl, ARSI M Bt S i 40l 46 2 P ik S B 4544 . MTT
FE U E, SR N B 10 MEeaY, S 18- R IE TR A -2 Rk A - 4o R 2
6o-MKIREEAIE-9B, 12- " ZBHAIE-B-—EVIHEE (1), 60, 9B, 12-=ZBEEIE-1B, 2B, 8B-= A H LA IE-B-— &
DUAETEI (2) . 6, 9B, 12-= L BE4IE-1B, 8- 7K A MEA(JE-2p-1F O MEAUE-B- A DT HILM (3) . 6w, 9B, 12-=4
BEAEE-18, 8B- R HHBh A AL -2B-1E B AL -B-— H UL E LM (4) . 6a, 9B, 12-— Z B4 HE-18, 8B- 78 HI I 4 2-
2B-1IE B BRI -B- S VIR (5) . E%#ﬁﬁ@i (6). 6, 12- " ZMRIE-1B, 9a- " LHR (B-TKMRAIL) -da-JRHE-
2B-2-F AT HE-B-—AULEIKMG (7)., 6a, 9B, 12-= L EEEA -1, 8- R H LA JE-28- 2 3-B- AT &L (8) .
6o, 12- " ZMRHE-1B, 9a- 218 (B- rﬁiﬂfﬁa&‘ﬁ%) Aa-FR3E-13-2-H I THg-B- A UIFME (9) . 6a, 9B, 12-PUZ Mk
AEE-1B, 8B-TARHI A HE-B- T A DA KM (10) . LG 6 XT Hela 2 MiAA W] W A9 I HI/E T, 1C,, R 9.76 pg/mL,
it AW LAFIEY ., WEY 6 B —& WHTMIEEE
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Chemical constituents from the seeds of Euonymus maackii and their
antitumor activities

PANG Ce', ZUO Ya-qi', = ZHANG Guan-teng',  ZHEN Pan’"
(1. Department of Pharmacy, Hebei North University, Zhangjiakou 075000, China; 2. Institute of Applied Chemistry, Hebei North University,

Zhangjiakou 075000, China)

ABSTRACT ;: AIM To study the chemical constituents from the seeds of Euonymus maackii Rupr. and their anti-
tumor activities. METHODS The ethyl acetate fraction of 95% ethanol extract from the seeds of E. maackii was
isolated and purified by silica, D101 and reversed-phase HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. The antitumor activities were determined by MTT.
RESULTS Ten compounds were isolated and identified as 1B-methyln-butyryloxy-2-benzoyloxy-4a-hydroxy-6a.-
furanyloxy-9B, 12-diacetyloxy-B-dihydroagarofuran (1), 6a, 9B, 12-triacetyloxy-18, 28, 8B-tribenzoyloxy-f-di-
hydroagarofuran (2), 6a, 9B, 12-triacetyloxy-13, 8B-dibenzoyloxy-23-N-hexaneacyl-B-dihydroagarofuran (3),
6a, 9B, 12-triacet-yloxy-1B, 8B-dibenzoyloxy-2B-N-octanoyl-B-dihydroagarofuran (4), 6a, 9B, 12-triacetyloxy-
1B, 8B-diben-zoyloxy-2B-N-decanyl-B-dihydroagarofuran (5), evonine (6), 6a, 12-diacetoxy-1B, 9a di (B-
furancarbonyl-oxy) -4a-hydroxy- 2-2-methylbutanoyloxy-B-dihydroagarofuran (7), 6a, 9B, 12-triacetyloxy-1§3,
8B3-dibenzoy-loxy-2B-hydroxy-B-dihydroagarofuran (8), 6a, 12-diacetoxy-1B, 9a di ( B-furancarbonyloxy) -4a-
hydroxy-1B-2-methylbutanoyloxy-B-dihydroagarofuran (9), 6a, 98, 12-tetraacetyl -1B, 8B-dibenzoyloxy-B-di-
hydroagarofuran ( 10 ). Compound 6 had an obvious inhibitory effect on Hela cells with the IC,, value of
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9.76 pg/mL. CONCLUSION Compound 1 is a new compound. Compound 6 has certain antitumor activity.

KEY WORDS: Fuonymus maackii Rupr.;

antitumor activities

YRy K Euonymus maackii Rupr. F D@L 17
JBHY, XA, AP, FESMIER
AU R B 2 K VTSGR IR X, ZZ A A AR A
Be¥] M2, Hovkge, sk, a/hE .
HOHAE 5% 438 v, AR 24 gy B E AL HE
R B BE R AR EEHD ) it
— L Rz T AR Ry, AR ST AR ACR
TR AT T e alifh, s seE T
10 MeEY, b, (ka1 k&Y. &l
RSN BRIE VR G 1k 2 B, LB 6 X Hela M1
—SERIMHIEFT, 1C, M 9.76 wg/mL.,

1 7

WNMR- T 500 #f3EPRAL (hRR-HEB A R
28dl) ; AV600 TNHD A% ILARAL  (Fi A 4 5o 7
IR AR T ; IMPACT-400 % {H B M- 75 2T
HRMETEAL (3 E Nicolet 2AH]) ; Agilent 1100 {55%%
VRAH 0, 1% 1Y . Agilent 1200 ] £ €8 3% X (2 [
Agilent A7) 5 RN WA YEEEE T (b A
FMER A BRFAT A ) 3 WZZ-1 A SEEI (O
ABRAT]) s RAHM @SR RPy (40 ~60 pm)
(18 Merck 23] ) 5 )2 AREREIE GF 5, M A 15
RERE (200~300 H) (5 BEFATT ) ; YMC C-18
(260 mmx4.6 mm, 5 pm, 3Z[E Thermo AF]) .

YRRARFIFT 2016 4F 9 H R K E DK
PERAFB R, I ACAE 2 B S 2 Be B 2 2L
B IR Euonymus maackii Rupr.

2 RSN EHE

LKA T 764 ¢, THE, BIWE, 95% %
B, DB, EERE 2 W, AIFREUR, W
JFRIRAAFFRYIZ) 100 g, FRYIA 100~200 H fE
WEREST B, ol A EE . AR O O ERE
JB, AV B VR Wk 4, o AR B OIR Y 21,24
29.58., 41.27 g, LFRLERVEMH 4> H D101 KL
WG RS A I A — 2B 4 B, DL LB K TR B (30% |
50% . 70% . 90% . 100% ), %% ¥ I ¥ ek I Mk 4i
70% F1 100% & BE-K B 73, il C g it A
0B, HEE-K (30% . 50% . 60% . 70% .
90% . 100% ) M, £ 10 mL W& —ik4E, Wl
ERa R, ARG 9T S a T A s A
i, R, SRS, B 100%

seeds; chemical constituents;

isolation and identification;

LRy, A C IS8, M 90% FH BE-/K Uk
RSy, BEMLAY 1~4, BL70% BSR4,
R C ik B, M 70% FBE- K BEIEER 2, 15
FE A 5~7; M 90% H B /K PE R4y, 15511k
“¥8~10,
3 H#HEE
k& 1. B Al g [ o], =315
( 0.286 g/100 mL, CH,OH ); HR-ESI-MS m/z:
707.266 2 [ M+ Na ]* (i & i 707.268 0,
C36H44N3013 ) , 2?:!: % NMR Tﬁ M1 /E\: ﬁj\ ¥ it ﬂ‘:]
CyH,,0,,, NI R 15, H IR 3% %R B 5
(3300 em™ ), A (1 645 em™ )., ¥ ¥
(1416.6, 1468.3 cm™') WY % "H-NMR ( 500
MHz, CDCl,) &: 6.2 (1H, s, H-9), 5.75 (1H, m,
H-2), 5.70 (1H, d, J=3.6 Hz, H-1), 5.28 (1H,
d, J=6.01 Hz, H-6), 5.25/4.53 (2H, AB
(13.2), H-12), 2.58 (1H, s, H-7), 2.21 (2H,
s, H-3), 2.2 (2H, s, H-8), 1.56 (3H, s, H-15),
1.51 (3H, s, H-13), 1.49 (3H, s, H-14);" C-
NMR (150 MHz, CDCl,) &: 91.3 (C-5), 84.7 (C-
11), 78.2 (C-9), 69.6 (C-4), 69.2 (C-6), 69.0
(C-2), 67.6 (C-1) 66.2 (C-12), 55 (C-10), 49.3
(C-7), 42.0 (C-3), 34.7 (C-8), 29.5 (C-15),
25.7 (C-13), 25.7 (C-14), EWHFH—11, 2,
4,6,9, 12 NEM B A UTEERMRE LR
WA, &/ 2 A~ WA H-NMR (500 MHz,
CDCl,) 6:2.10 (H-9', 3H, s, -CH,) , 2.30 (H-7',
3H, s, -CH,) ; "C-NMR (150 MHz, CDCL,) §: 21.3
(C-7"), 170.4 (C-6"), 21.7 (C-9'), 170.8 (C-
8), 1 A HIE T Mt 4 2£'H-NMR (500 MHz,
CDCl,) 6: 1.25 (H-12', 2H, m), 0.90 (H-11',
2H, q, J=7.09 Hz), 0.80 (H-14', 3H, d, J=7.05
Hz), 0.56 (H-13', 3H, t, J=7.98 Hz) ;" C-NMR
(150 MHz, CDCL,) &; 174.6 (C-10"), 41.0 (C-
12'), 25.4 (C-11"), 16.1 (C-14"), 11.4 (C-
13"), 1 MAEFEEE R H-NMR (500 MHz, CDCI,)
8:8.11 (H-22", 2H, d, J=7.18 Hz), 8. 11 (H-6",
2H, d, J=7.18 Hz), 7.57 (H-4", 1H, m), 7.50
(H-3", 2H, d, J=7.18 Hz), 7.50 (H-5", 2H, d,
J=7.18 Hz) ; “C-NMR (150 MHz, CDCl,) &: 165.7
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(C-15"), 133.6 (C-4"), 129.9 (C-6"), 129.9
(C-2"), 129.4 (C-1"), 128.9 (C-3"), 128.9 (C-
5") o 1/ B R £ ' H-NMR (500 MHz, CDCL, )
5:8.01 (H-4', 1H, s), 7.41 (H-3', 1H, s), 6.73
(H-2', 1H, m) ;" C-NMR (150 MHz, CDCl,) &:
161.1 (C-5"), 148.5 (C-4'), 143.9 (C-3"),
118.2 (C-1'), 109.8 (C-2'),

H-1/H-2/H-3 #1 H-6/ H-7/H-8/H-9 ¥ 'H-"H
COSY #HXA5S, 454 CH,-4 5 C-5, H-6 5 C-10,
H-9 5 C-5, H-12 5 C-1, C-9 i HMBC A%, #F
—PHAIE T BEAZ A B IO K W A R
Ak, #E HMBC 3% &, H-1 5 MeButO Bk 3 ik
(174.6) K, H-2 SR BEIRILHK (165.7)
I, H-6 SukmmEIEsILm (161.1) X, H-9
5 BERL R ILRR (170.4) A&, H-12 5 B
Bk (170.8) MG, WMULHIE TP A, TE
NOESY &%, H-12 5 H-1, H-9 #H5¢, H-2 5 H-1
FHOG, BAsE H-1, H-2. H-9 AUAEXT R B g 7Y
A LRER, ez s g 18- & IE
TR - 2B -4 Y o A - o 2 -G ou- W g T G k-
OB, 12- LA IE-B- A VLE LM, I —HiibA
Y. S WIE 1,

T M ik 3R HMBC BEMISESE 2, WA i 3k 378 NOESY A
B1 HEY18EHFEEH HMBC 1 NOESY 18X
Fig. 1 Structure and key HMBC and NOESY correlations

of compound 1

e 2. AT EEEIR, HR-ESI-MS m/z.
757.284 6 [M+H " (115548 757. 777 3, C,H,0,,), %5
A NMR #0708 C,,H, 0,5 R4 H-NMR
FIPC-NMR 73 #r, &Y EA B-Z A VI FE kI
RISEA TR S50, 14 H-NMR (500 MHz, CDCI,)
5:6.93 (6-H, 1H, s), 6.03 (H-1, 1H, d, J=3.80
Hz), 5.83 (H-2, 1H, m), 5.76/4.65 (H-12, A/
Bq, 2H, J=13.01/12.99 Hz), 5.67 (H-8, 1H,
dd, J=3.9/6.5 Hz), 5.62 (H-9, 1H, d, J=5.9
Hz), 2.67 (H-7, 1H, d, J=3.80 Hz) , 2. 44 (H-4,

1210

1H, m), 1.62 (H-14, 3H, s), 1.53 (H-15, 3H,
s), 1.25 (H-13, 3H, d, J=6.6 Hz);" C-NMR
(150 MHz, CDCL,) 6: 90.2 (C-5), 81.3 (C-11),
77.7 (C-9), 74.7 (C-8), 72.2 (C-6), 70.8 (C-
2),69.9 (C-1), 61.2 (C-12), 53.5 (C-7), 50.9
(C-10), 32.6 (C-4), 31.9 (C-3), 30.4 (C-15),
24.7 (C-14), 16.8 (C-13),

HUfC ' H-NMR (500 MHz, CDCl,) &: 1.62
(3H, s, -CH,), 1.53 (3H, s, -CH,), 1.25 (3H,
d, J=6.6 Hz, -CH,), 1.40, 1.99, 2.14 (3x3H,
3xs), 67.30-8.17 (15H, m, -C,H,);" C-NMR
(150 MHz, CDCl,) &: 20.0, 21.3, 21.3 (3 x-
CH,), 8128.40-133.40 (-C,H,), 171.4, 169.9,
169.2, 166.4, 166.0, 165.0 (6x-C00-), LI %k
PEICER [7] A, BEER 6o, 9B, 12-
= OBEEIE-1B, 2B, SB-— IR H A K-B- A UL
VS

&Y 3. AEERE &, HR-ESI-MS m/z:
773.313 4 [ M + Na]* (i % {H 774.076 0,
C,H,0,Na), %54 NMR #fE W H 2 7+ XN
C,Hy 0, HEH-NMR A" C-NMR 20#r, %Ik &
YWEHA B-—AVIE KR I AR 254 . BEA% H-
NMR (500 MHz, CDCl,) &: 6.94 (H-6, 1H, s),
5.82 (H-1, 1H, d, J=3.96 Hz), 5.65 (H-8, IH,
dd, J=3.8/5.9 Hz), 5.57 (H-9, 1H, d, J=5.79
Hz), 5.53 (H-2, 1H, m), 5.51/4.72 (H-12, A/
Bq, 2H, J=12.96/12.98 Hz), 2.62 (H-7, 1H, d,
J=3.18 Hz), 1.62 (H-14, 3H, s), 1.50 (H-15,
3H, s), 1.14 (H-13, 3H, d, J=7.4 Hz) ; "C-NMR
(150 MHz, CDCL,) 6: 90.8 (C-5), 80.9 (C-11),
80.0 (C-9), 74.9 (C-8), 72.6 (C-6), 70.8 (C-
2), 68.6 (C-1), 61.2 (C-12), 53.5 (C-7), 51.3
(C-10), 33.0 (C-3), 32.8 (C-4), 30.4 (C-15),
24.6 (C-14), 16.8 (C-13),

BUC A "H-NMR (500 MHz, CDCL,) &: 2.22,
1.96. 1.47 (3x3H, 3xs), 2.37 (2H, q, J=6.84
Hz, -CH,-), 1.24 (6H, d, J=8.39 Hz, 3x-CH,-),
0.86 (3H, t, J=6.56 Hz,), 7.38-8.11 (10H, m,
2x-C,H,) ;" C-NMR (150 MHz, CDCl,) §: 22.25,
21.70, 20.10, 12.99 (4x-CH,), 34.13, 31.56,
24.56, 22.25 (4x-CH,-), 128.4-133.4 (-C,H,),
172.55, 170.72, 169.78. 169.24, 166.33,
164.96 (6x-CO0-), VI F¥#a 5 3Cmk [7] HA—
#H, WEEN 60, 9B, 12-=LBAEIE-1B, 8B-
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&Y 4. AETEREAR, HR-ESI-MS m/z;
801.344 8 [ M + Na]® (il % {4 801.848 6,
CyHuNaO; ), 45 & NMR #E W H 73 + L
C,,Hy, 0, MG H-NMR F1°C-NMR 40 #r, %Ik &
YWEA B-— A UL W B L AR BE R G5, B
f'H-NMR (500 MHz, CDCI,) §: 6.95, (H-6, 2H,
s), 5.87 (H-1, 1H, d, J=3.96 Hz), 5.69 (H-8,
1H, dd, J=3.51/5.52 Hz), 5.58 (H-2, 1H, m),
5.57 (H-9, 1H, d, J=5.49 Hz), 5.51/4.61 (H-
12, A/Bq, 2H, J=13.02/13.03 Hz), 2.60 (H-7,
1H, d, J=3.49 Hz), 1.63 (H-14, 3H, s), 1.50
(H-15, 3H, s), 1.17 (H-13, 3H, d, J=6.9
Hz) ;"C-NMR (150 MHz, CDCl,) &: 90.3 (C-5),
81.1 (C-11), 77.3 (C-9), 74.8 (C-8), 72.2 (C-
6), 71.6 (C-2), 70.1 (C-1), 61.2 (C-12), 53.7
(C-7), 51.2 (C-10), 32.7 (C-4), 31.7 (C-3),
30.4 (C-15), 24.6 (C-14), 16.8 (C-13),

HUC 2L H-NMR (500 MHz, CDCl,) & 1.62
(3H, s, -CH,), 1.42 (3H, s, -CH;), 1.22 (3H,
d, J=7.4 Hz, -CH;), 2.16, 1.96, 1.38 (3x3H,
3xs, 3x-CH,), 7.49-8.21 (10H, m, 2x-C.H,);
BC-NMR (150 MHz, CDCl,) &: 21.3, 20.8. 20.1
(3x-CH,), 128.4-133.4 (-C,H,), 170.7. 169.7.
169.1, 166.3, 165.8, 164.9 (6x-CO0-), A %%
P5SCHR [8] A —EL, MEERN 6a, 9B, 12-
SO A 1B, 8B- R Y A -2 1F F i 4R
He-B- A TA LI

&Y 5. AIEIERE, HR-ESI-MS m/z.
827.360 3 [ M + Na]® (il % {4 827.884 4,
C,H, O Na), 45 & NMR #: ) H 4 7 X N
C,H, 0, HHE'H-NMR F1"” C-NMR 237, %S
WA B- A UTHWR MR B AR 250, R0 H-
NMR (500 MHz, CDCL,) &: 6.92 (H-6, 2H, s),
5.83 (H-1, 1H, d, J=3.96 Hz), 5.67 (H-8, 1H,
dd, J=3.53/5.53 Hz), 5.56 (H-2, 1H, m), 5.54
(H-9, 1H, d, J=5.51 Hz), 5.52/4.62 (H-12, A/
Bq, 2H, J=13.03/12.98 Hz), 2.59 (H-7, 1H, d,
J=3.50 Hz), 1.61 (H-14, 3H, s), 1.51 (H-15,
3H, s), 1.15 (H-13, 3H, d, J=6.8 Hz) ; C-NMR
(150 MHz, CDCL,) &: 90.3 (C-5), 81.1 (C-11),
77.3 (C-9), 74.8 (C-8), 72.2 (C-6), 71.6 (C-
2),70.1 (C-1), 61.2 (C-12), 53.7 (C-7), 51.2
(C-10), 32.7 (C-4), 31.7 (C-3), 30.4 (C-15),

24.6 (C-14), 16.8 (C-13),

B 3£ H-NMR (500 MHz, CDCl,) &: 2.10
(3H, t, J=6.23 Hz, -CH,), 1.95 (3H, d, J=2.81
Hz, -CH,), 1.61 (3H, s, -CH,), 1.47 (3H, d,
J=4.97 Hz, -CH,), 1.37 (3H, d, J=17.42 Hz, -
CH,), 1.24 (3H, d, J=7.22 Hz, -CH;), 7.49-
8.20 (10H, m, 2x-C,H,) ;" C-NMR ( 150 MHz,
CDCly) &: 128.1-133.1 (-C,H;), 170.7., 170.0,
169.6, 166.2. 164.9, 164.9 (6x-CO0-), Li %k
PE5CHk [8] A —H, BEEN 6, 9B, 12-
SO AR 1B, 8B-T R B A -2 1F 2% it 4R
He-B- A DA R

&Y 6. LI EIEE A, HR-ESI-MS m/z.
762.236 1 [ M + H " (il & {8 762.719 4,
C H,O0,N), 4 & NMR = H 5 7+ X K
CyH, 0N, H4E H-NMR 1" C-NMR 2087, %1k
BYEA B- A U0 0k g A A B AL 254
#'H-NMR (500 MHz, CDCl,) §: 6.75 (H-6, 1H,
s), 5.67 (H-1, 1H, s), 5.55 (H-9, 1H, s), 5.27
(H-2, 1H, m), 4.77 (H-3, 1H, d, J=2.7 Hz),
4.55, 4.80 (H-12, 2H, dd, J=13.09/14.93 Hz),
3.73, 6.03 (H-15, 2H, dd, J=11.40/11.66 Hz),
3.02 (H-7, 1H, br, s), 1.62 (H-14, 3H, s), 1. 60
(H-13, 3H, s);"” C-NMR (150 MHz, CDCl,) §:
196.3 (C-8), 94.5 (C-5), 85.6 (C-11), 78.2 (C-
9), 75.0 (C-3), 73.8 (C-6), 71.7 (C-1), 70.4
(C-4), 70.3 (C-15), 68.2 (C-2), 61.0 (C-7),
60.1 (C-12), 52.4 (C-10), 23.0 (C-13), 19.8
(C-14),

HUfC B 'H-NMR (500 MHz, CDCl,) &: 4.70
(H-7', q, J=8.75/17.4 Hz), 8.10 (H-4', d, J=
7.02 Hz), 8.69 (H-6', d, J=3.29 Hz), 7.26 (H-
5, dd, J=7.92/14.92 Hz), 2.59 (H-8', q, J=
7.99 Hz), 1.40 (H-9', d, J=6.9 Hz), 1.19 (H-
10, d, J=6.04 Hz), 2.22. 2.15, 2.09, 2.04,
1.88 (15H, 5xs, 5x-CH,);"” C-NMR (150 MHz,
CDCl,) 6: 174.0 (C-11"), 168.5 (C-12"), 164.2
(C-2"), 151.1 (C-6'), 137.6 (C-4'), 125.4 (C-
3'), 121.3 (C-5"), 44.5 (C-8'), 36.2 (C-7'),
11.0 (C9), 87 (C-10"), 169.6, 169.58,
169.4. 168.91, 168.6 (5 x-CO-), 19.8. 19.2,
19.1, 19.0, 18.8 (5x-CH,), LA I %¢¥ 5 Cmik
(9] HEA—F, B T,

E&W 7. AGIEREMAE, HR-ESI-MS m/z.
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697.245 4 [ M + Na]" (i & {8 697.663 3,
C,H,NaO,,), 45 & NMR #fE 0 H 2 7 XN
C,,H,,0,,, I H-NMR #1"” C-NMR 4387, ZL&
YWHA B-—AVIE KR I AR AZ 254, B H-
NMR (500 MHz, CDCL,) &: 6.18 (H-6, 1H, s),
5.72 (H-1, 1H, d, J=3.41 Hz), 5.67 (H-2, 1H,
d, J=3.42 Hz), 5.35 (H-9, 1H, d, J=7.76 Hz),
5.05/4.54 (H-12, A/Bq, 2H, J = 13.07/13.08
Hz), 2.58 (H-7, 1H, m), 2.02-2.32 (H-3, 2H),
2.02-2.32 (H-8, H-3, 2H), 1.57 (H-15, 3H, s),
1.55 (H-14, 3H, s), 1.50 (H-13, 3H, s);"”C-
NMR (150 MHz, CDCl,) &: 90.1 (C-5), 84.3 (C-
11), 78.2 (C-9), 70.8 (C-6), 69.6 (C-4), 68.7
(C-2), 68.0 (C-1), 65.3 (C-12), 55.1 (C-10),
49.0 (C-7), 41.4 (C-3), 34.2 (C-8), 27.8 (C-
15), 25.8 (C-14), 24.3 (C-13),

Bt 2" H-NMR (500 MHz, CDCl) §: 2. 14,
2.31 (6H, 2xs, 2x-CH,), 2.42 (1H, m, -CH-),
1.51 (2H, m, -CH,-), 1.13 (3H, d, J=6.49 Hz, -
CH,), 0.83 (3H, t, J=7.05 Hz, -CH,) ;" C-NMR
(150 MHz, CDCl,) &: 20.16, 19.78, 19.07 (3x
CH,), 170.99. 170.23, 169.77, 166.52, 165.58
(5x-C00-) . LA L%l 53Cmk [6] A —2, )
YN 6, 12-LTRFHE-1B, 9a- R (B-IEIH
RAE ) do-F2 H2B2-H K T EE-B-— AU FH
IR

&Y 8. FEIEIERE A, HR-ESI-MS m/z.
653.258 7 [ M + H " (i % {8 653.683 5,
CysHp,0,,), 456 NMR #ENH S50 €, H, 0,
R4 H-NMR AP C-NMR 4387, bW EA B-—
AT UK g 7 L AR R S50, BEAZ H-NMR (500
MHz, CDCl,) &: 6.89 (H-6, 1H, s), 5.77 (H-1,
1H, d, J=2.97 Hz), 5.65/4.67 (H-12, ABql3,
2H, J=14.3/13 Hz), 5.65 (H-8, 1H, dd, J=3.8/
6.2 Hz), 5.54 (H-9, 1H, d, J=5.53 Hz), 4.29
(H-2, 1H, s), 2.59 (H-7, 1H, d, J=3.18 Hz),
1.59 (H-14, 3H, s), 1.47 (H-15, 3H, s), 1.21
(H-13, 3H, d, J=7.13 Hz) ;" C-NMR (150 MHz,
CDCl,) &:90.9 (C-5), 80.6 (C-11), 80.0 (C-9),
74.8 (C-8), 72.3 (C-6), 70.8 (C-2), 67.5 (C-
1), 61.1 (C-12), 53.3 (C-7), 51.5 (C-10), 33.1
(C-3),33.1 (C-4),29.4 (C-15), 23.3 (C-14),
15.9 (C-13),

BUR ' H-NMR (500 MHz, CDCl,) &; 2. 14,
1212

1.95, 1.42 (3xH, 3xs, 3x-CH,), 2.60 (1H, brs,
-OH), 7.4-8.13 (10H, m, 2x-C H,);" C-NMR
(150 MHz, CDCl,) &: 20.2, 19.8, 19.1 (3 x
CH,), 128.1-133.1 (-C,H), 171.0, 170.2,
169.8, 166.6. 165.6 (5x%-C00-), VA F%¥i 5 ¢
Mk (7] A2, MEER 6a, 9B, 12-= L0
AHE-1B, 8B- A WY A 2B Jk-B- A U
R,

EW 9. AEIEREA, HR-ESI-MS m/z.
697.245 6 [ M + Na]® (il % 8 697.663 3,
C3H,NaO,, ), 45 & NMR #fE 9 H 4 7 X K
C,H,0,. H¥E'H-NMR F1" C-NMR 23 #7, %S
YRR B- A UUE g RIS ARBEAZ S5 4 . BE4% " H-
NMR (500 MHz, CDCl,) &: 6.15 (H-6, 1H, s),
5.66 (H-1, 1H, s), 5.66 (H-2, 1H, s), 5.29 (H-
9, 1H, d, J=6.62 Hz), 5.23/4.43 (H-12, ABql3,
2H, J=12.3/12.3 Hz), 2.53 (H-7, 1H, m),
2.11-2.36 (H-3, 2H), 2.11-2.36 ( H-8, 2H),
1.56 (H-15, 3H, s), 1.49 (H-14, 3H, s), 1.47
(H-13, 3H, s);"” C-NMR (150 MHz, CDCl,) §:
90.5 (C-5), 84.5 (C-11), 78.0 (C-9), 69.9 (C-
4),69.5 (C-6), 69.0 (C-2), 68.3 (C-1), 65.6
(C-12), 54.9 (C-10), 49.0 (C-7), 40.8 (C-3),
34.1 (C-8), 28.0 (C-15), 25.3 (C-14), 24.6
(C-3),

BUCHE"H-NMR (500 MHz, CDCL,) &: 2.30,
2.11 (6H, 2xs, 2x-CH,), 1.98 (1H, m, -CH-),
1.25 (2H, m, -CH,-), 0.83 (3H, d, J=6.79 Hz, -
CH,), 0.60 (3H, t, J=7.38 Hz, -CH,) ;" C-NMR
(150 MHz, CDCl;) &: 19.98. 19.62 (2x-CH,),
174.52, 171.17, 170.98, 170.72, 161.76 (5 x-
CO0-), LA LEudls 5 3Cmk [6] HA -3, Hik
EN 6o, 12- L FRIE-1B, 9a-—-Z R (B-MEIH
BRAER) do-FRH-1B-2-H B T ER-B- A UL EF
W

&Y 10, A6 T8 E B Bk, HR-ESI-MS
m/z: 696.268 9 [M+H]" (it & 14 696.719 4,
CyH,0,), 458 NMR T30 CH,, 0,
A5 H-NMR F1°C-NMR 7081, =& EA B-—
AUTF 0K M B FE A BEAZ 250, BEAZ H-NMR (500
MHz, CDCl,) &6: 6.89 (H-6, 1H, s), 5.83 (H-1,
1H, d, J=2.78 Hz), 5.81 (H-2, 1H, m), 5.67
(H-8, 1H, dd, J=3.8/6.3 Hz), 5.55 (H-9, 1H,
d, J=5.15 Hz), 5.46/4.60 (H-12, ABql3, 2H,
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J=5.1/12.4 Hz), 2.59 (H-7, 1H, J=3.25 Hz),
1.59 (H-14, 3H, s), 1.47 (H-15, 3H, s), 1.17
(H-13, 3H, d, J=7.15 Hz) ;" C-NMR (150 MHz,
CDCL,) 8: 90.1 (C-5), 80.8 (C-11), 77.4 (C-9),
74.5 (C-8), 72.0 (C-6), 70.6 (C-1), 70.6 (C-
2), 60.5 (C-12), 53.3 (C-7), 50.9 (C-10), 32.8
(C-4), 30.8 (C-3), 30.6 (C-15), 23.1 (C-14),
15.5 (C-13)

B H-NMR (500 MHz, CDCl,) &;: 2.15,
2.09, 1.98, 1.42 (4x3H, 4xs, 4x-CH;), 7.39-
8.13 (10H, m, 2x-C,H,) ;" C-NMR (150 MHz,
CDCl,) 6: 20.0, 20.0, 19.6. 18.9 (4x-CH,),
170. 8. 170.0, 170.0., 169.6. 166.3, 164.9 (6
x-C00-), 128.1-133. 1 (-C Hy) . LA E%ds 5 ik
(7] HA -3, HEEN 60, 98, 12-MLMBEHA
-1, 8B- IR B AR JE-B- AR AN .

4 HIBEMFIE

SR MTT 32U 5T 10 R Ak A 9% Hela 4i
LA ARSI IAE SR FH S -5 v e A0 BH 1 o B
O EO A 19 Hela 218, ZBREHFEIL, FH RPMI
1640 5¢ 4215 77 3 7 6 Al S0 40 Bf 20, 8 2 A4 i %
JEN 5% 10" A~/mL, LAEEFL 100 pL fin#) 96 FLAR
o ERE SRR, AL E 10 A2l ik &
VIt S AAR B EWE (0.1, 1, 5, 10,
15 pg/mL) YER 24 h G4k 597, k& IEH 401
SREE 6 NEAL, TREALHAAIMA 10 pL MTT
WA, dkgedhgt 4 b e, R LEW®, SALnA
DMSO 100 pL, #E R 10 min J5, FH AR
SEASALAE 490 nm TR IROGIEE, TH5 40 i 14 (5 A
IC,fH, 4558 BaREEY 6 Xt Hela 4104 — & B0
FIVEH, H IC,H 9.76 pg/mL, HAL& WA
MHIER, 453 0E 1,

*1 FUEWT Hela I HHNHI1ER

Tab.1 Inhibition of various compounds on Hela cells

e % 1G5
0.1 pg/mL 1 pg/mL 5 pg/mL 10 pg/mL 15 wg/mL /(pg-mL™")
1 0.20 2.12 6. 80 27.73 45.16 15.07
2 0 0.52 1.26 2. 14 5.15 30.22
3 0 0.49 1.33 2.55 6. 12 28.45
4 0 0.12 0.71 1.34 1.91 41.41
5 0.13 0.89 1.72 3.22 7. 14 29. 51
6 1.23 6.22 24.3 53.5 80. 19 9.76
7 0.11 0.87 4.35 9.12 13. 64 24.41
8 0 0 0.42 0.91 1.35 58.35
9 0 0.16 0.56 1.32 1.67 45.62
10 0 0.39 2.14 5.36 7.23 28.19
YN
5 itit sEwH,

ZEARAJE R B] TR LB 2% i g 2 —, %
FHACZ LI KOs PR e A O b, (HET B-
TAUIERR AL G TR L, ki
IR F R I T 6 A B- A LA I £
BRI G AW R TP Y b & A 8-
TEDUERIR A Y WO SET WEE TROE
BRZEM Y B- A DLE R B AL & BUIE LD
SEUAT AT T RS, R BRh R B- AT
RIS Y Z

ABEE N 4 A5 3] 10 MM AW, Kb ies
Y1 Jg e &, RIS /907 %, W5
10 MEE YIRS Hela ZEHEAIMEIER], a9
6 X} Hela ZHJ0A M HIVEH], HABIL S X Hela 40
M eI s, RUIEE Y 6 X T Hela 2l i 410
il AT BEAT BRLAF  A R RTR
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RMHERELFRSHFR

X HFAH,  HEFE
(1. BEBRY¥K, =8 W 678400; 2. EEMEEHELRFRE LYK, =8 £ 1 678400)

WE: BW RN KR Laandula angustifolia Mill. L2845, ik B FEAKEL 95% L EEHE Y 18 L BRES
fRH RP-HPLC | TLC. fiEfE . MCIAIRSEIE Ty B alifl, MR BALME R BB B € s fb S a2t . &R

MBS 11 AMeEY), D%ERN (&) -isolariciresinol-9-0-glucopyranoside (1) | threo-3, 3’-dimethoxy-4, 8'-oxy-
(2). 1- ( 4-hydroxy-3-meth-oxyphenyl ) -2- [ 4- ( 3-hydroxy-propyl ) -2-
methoxyphenoxy ] -propane-1, 3-diol (3) ., (E) -ferulic acid 4-O-B-D-glucoside (4) ., eugenyl-O-B-apiofuranosyl (1”-6") -

neoligna-9, 4', 7', 9'-tetraol-7 ( 8 ) -ene

0-B-glucopyranoside (5) . 2-methoxy-4- ( 2-propen-1-yl) penyl-B-D-glucopyranoside (6) . 4-0-B-D-glucopyranosylconiferyl
aldehyde (7) . dimethylconiferin (8) . methylconiferin (9) . 2-#£Z.3-0-B-D-ME I 25 H (10) | zansimuloside A (11)
21 A S R IZHY o B E
R M EACK, L Ey s SRR
HESES: R284.1 XHERARERD: A
doi: 10. 3969/j.issn.1001-1528. 2020. 05. 021
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Chemical constituents from Lavandula angustifolia

LIU Gui-you',  YANG Xin-zhou®"
(1. Dehong Vocational College, Mangshi 678400, China; 2. Institute of Science and Technology, Dehong Teachers College, Mangshi 678400, China)

ABSTRACT: AIM To study the chemical constituents from Lavandula angustifolia Mill. METHODS The
ethyl acetate fraction of 90% ethanol extract from L. angustifolia was isolated and purified by RP-HPLC, TLC, sili-
ca, and MCI, then the structures of obtained compounds were identified by physicochemical properties and

spectral data. RESULTS Eleven compounds were isolated and identified as (=) -isolariciresinol-9-O-glucopyr-
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