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Chemical constituents from the residue of Lavandula angustifolia and their
biological activities
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ABSTRACT: AIM To study the chemical constituents from the residue of Lavandula angustifolia Mill and their
biological activities. METHODS The n-butanol fraction of the residue of L. angustifolia was isolated and purified
by silica, Sephadex LH-20, ODS and semi-preparative HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. The antioxidant and hypoglycemic activities were evalua-
ted. RESULTS Ten compounds were isolated and identified as luteolin-4'-0-B-D-glucopyranosiduronic acid
(1), luteolin-3'-0-B-D- ( 6'-methyl ) -glucopyranosiduronic acid (2), luteolin-7-0-B-D-glucuronopyranoside
(3), luteolin-7-0-B-D- (6"-methyl) -glucuronopyranoside (4), apigenin-7-0-B-D-glucronide (5), apigenin-7-
0-B-D- (6"-methyl) -glucronide (6), apigenin-7-0-B-D-glucopyranosiduronic acid, 5-hydroxy-2- (4-hydroxy-
phenyl) -4-oxo0-4H-1-benzopyran-7yl, ehtyl ester (7) , apigenin-7-0-B-D-glucopyranosiduronic acid, 5-hydroxy-2-
(4-hydroxyphenyl) -4-oxo-4H-1-benzopyran-7Tyl, ehtyl ester (8), (7S, 8R) -urolignoside (9), luteolin (10).
Compounds 1, 3 —4 showed strong antioxidant activities against DPPH. Compounds 3, 7 —8 exhibited good
inhibitory activities against PTP1B. CONCLUSION Compounds 1, 2, §, 7-10 are isolated from this plant for

the first time, and compounds 1, 3, 4, 7-8 have strong biological activities.

KRB, 2018-11-19

BE&WA . Himfl RFRain s iR (XJAU201715)

TEFRN. WWRAUR - B FAR(1992—), & (%ERIE), Witd, 5 mhEZ%, E-mail; gulnigarablikim@ 126.com
wBEEE . P RFER - WBR(1965—), B (4EERIE), Wit, BFEs, SRR RN KR, E-mail: haji@ ms.xjb.ac.cn

818



2019 4F 4 A
T4k Fa4

R %

Chinese Traditional Patent Medicine

April 2019
Vol. 41 No. 4

KEY WORDS: Lavandula angustifolia Mill; residue; chemical constituents; isolation and identification; an-

tioxidant activity; hypoglycemic activity

FEAH Lavandula angustifolia Mill. )8 TBIE
BHERRE, 2 —MaRa&EeHEy, 5T
MEHBIX, 1952 4E5| AFRIE, B 76 5 8| 0 AL X
KA, &4 0% LA LY BT S
W, T, FmUER, KEM, REMFLZMEN
G DUHAERFERHEBUR P R TE R 2 B
et b S BA ) Z R, R R, K
TR M EABUEMAD . PLERE EEEIRT
Prss & AR Thak, MHAEBEKE TP SAEE
HA 1L5% A", HEEEFT IR IMGE 0 5E s
T KRB IR B H A E P A 5T
SRR, (AR TR R U SR B i H
AR ARSI D) FE AR B 2 K 3R IR Tk B ORY
UG PFRIE X4, X HOE TR T RGN AR
oo, B e 8] 10 MEe A, K
TR BERETE
1 w7

Varian VNMRS600 #%#E3EPRA ( S&[H PLHL 22
Fl) ; Sephadex LH-20 (il GE BEy7F4EH) ; Dionex
UltiMate 3000 43 iR €354 (56 EIFEBR K /R AL
HFHNH]) s Waters X-Select HSS T3 A4+ (4. 6 mmx
250 mm, 5 um, FEENRFFHEAF) ; 5E Waters X-
Select CSH Prop C,q 3% (10 mm x 150 mm,
5 pm) SR AR (HARRHEAF);
PR 2l Ak ) 25 838 A0 (35 [ 28 B R B
")) s FEAERER 100 ~200, 200 ~300 H FIH 2@
TEREIE GF,s, (MG TRMETF RS T ) . HmE,
AR TR 2 Em AL B, AR el
KEH [ FR4>T 2014 4F 6 H R A TH S AL X
B e A S AR DU, 28 R B e P
A SR PTRR AN 53 25 5% 2 MR R 5% D1 45 0
HOAR R SRR
2 REE5HNE

B2y A1 IE T EERAIR B 29 500 ¢, 4 L 4Aigk
OYVE IR I W T 6 LR LI R A, AR,
SRE MR R 86 K 5% . 10% . 15% . 20% .
25% . 30% . 40% . 50% . 65% . 80% . 95% <. T
R, R kAT, 2R (TLC) K
WA IS, 5] 9 414 Bu-A~Bu-l,

Bu-D 4143 (30.4 g) H Flash PR 7 525 4354
HEAT R 3, AW BERR FE VR G (4% ~ 100% H

), TLC Al HPLC ¥&4r#r &9, %] 16 M40
BuD1~BuD16, FHKIKEEH] Sephadex LH-20, ODS,
RERCHEJZHT . B4R HPLC &y s aifk, 54ud
Y 1~8, Bu-G 404> (28.7 g) £ Flash PoiE /b
TEAL, K-F RS VR B (10% ~ 100% HYEE)
HPLC 430169, 156 41414 BuGl~BuG6, #Kik
2% Sephadex LH-20, FE A, 21l 4 % HPLC 43
5, Bieawe. 10,
3 £HETE

a1, EATERMAE (MeOH), FFE
P - AR R N e B 65, 43 F 3K C, H g0, 5 ESI-MS
m/z; 463 [M+H]",'"H-NMR (600 MHz, DMSO-d, )
8: 12.90 (1H, s, -OH), 7.52 (1H, dd, J=8.6,
2.3 Hz, H-6'), 7.50 (1H, d, J=2.3 Hz, H-2"),
7.20 (1H, d, J=8.6 Hz, H-5'), 6.81 (1H, s, H-
3), 6.49 (1H, d, J=2.1 Hz, H-8), 6.20 (1H, d,
J=2.1Hz, H-6),5.05 (1H, d, J=7.3 Hz, H-1"),
3.87 (1H, d, J=9.4 Hz, H-5"), 3.39 (1H, dd,
J=8.5, 9.4 Hz, H-4"), 3.36 (1H, dd, J=38.6,
7.3 Hz, H-2"), 3.35 (1H, dd, J=8.8, 8.6 Hz, H-
3");BC-NMR (150 MHz, DMSO-d,) &: 181.7 (C-
4),170.3 (C-6"), 164.3 (C-7), 163.1 (C-2),
161.4 (C-5), 157.3 (C-9), 148.1 (C-4"), 147.0
(C-3"), 124.8 (C-1"), 118.4 (C-6"), 115.9 (C-
5'), 113.7 (C-2'), 104.1 (C-3), 103.7 (C-10),
100.7 (C-1"), 98.9 (C-6), 94.0 (C-8), 75.3 (C-
3"), 75.1 (C-5"), 72.9 (C-2"), 71.5 (C-4"), LA
FEE S SOk [12] AR 2, B O AR
R -4'-0-B-D-Hw BHIETR 1Y .

a2, EETERMKA (MeOH), FFH
e R S v i e, 43F 3K €, H, 0,5 ESI-MS
m/z; 477 [M+H]",'"H-NMR (400 MHz, DMSO-d, )
8:12.90 (1H, brs, -OH), 7.53 (1H, dd, J=8.5,
2.2 Hz, H-6'), 7.50 (1H, d, J=2.2 Hz, H-2'),
7.18 (1H, d, J=8.5 Hz, H-5'), 6.82 (1H, s, H-
3), 6.49 (1H, d, J=2.0 Hz, H-8), 6.21 (1H, d,
J=2.0 Hz, H-6), 5.48 (1H, brs, -OH), 5.31
(1H, brs, -OH), 5.17 (1H, d, J=7.3 Hz, H-1"),
4.14 (1H, d, J=9.4 Hz, H-5"), 3.68 (1H, S, -
OCH,), 3.39 (1H, m, H-3"), 3.39 (1H, m, H-
2"y, 3.44 (1H, m, H-4"); “C-NMR (100 MHz,
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DMSO-d,) &: 181.7 (C-4), 169.1 (C-6") 164.3
(C-2), 163.1 (C-7), 161.4 (C-5), 157.3 (C-9),
148.0 (C-4'), 146.9 (C-3"), 124.9 (C-1"), 118.4
(C-6"), 115.6 (C-5"), 113.7 (C-2'), 104.0 (C-
3), 103.7 (C-10), 100.2 (C-1"), 98.9 (C-6),
94.0 (C-8), 75.1 (C-5"), 75.0 (C-3"), 72.8 (C-
2"y, 71.4 (C-4"), 52.0 (-OCH,) ., DI F¥4EER T
6"- AR S4L, HARGES 530k [12] FAR—,
WY T R AR AR L £ 3-0-B-D- (6"-F ) -2 25 4
RERR Y

&Y 3. BT EMH K (MeOH), FFH
- AR R N B A, 43 F X C, HigO,,5 ESI-MS
m/z; 463 [M+H]",'H-NMR (600 MHz, DMSO-d, )
5:12.99 (1H, brs, 5-OH), 7.44 (1H, m, H-6')
7.43 (1H, m, H-2"), 6.90 (1H, d, J=8.2 Hz, H-
5'), 6.80 (1H, d, J=2.1Hz, H-8), 6.74 (1H, s,
H-3), 6.45 (1H, d, J=2.1 Hz, H-6), 5.45 (1H,
brs, -OH), 5.20 (1H, d, J=7.5 Hz, H-1"), 3.88
(1H, brd, J=7.1 Hz, H-5"), 3.32 (1H, m, H-
3"), 3.32 (1H, m, H-4"), 3.28 (1H, m, H-2");
BC-NMR (150 MHz, DMSO-d,) &; 181.8 (C-4),
170.8 (C-6"), 164.4 (C-2), 162.6 (C-7), 161.1
(C-5), 156.9 (C-9), 149.9 (C-4"), 145.7 (C-
3'), 121.3 (C-1"), 119.1 (C-6"), 116.0 (C-5"),
113.5 (C-2"), 105.3 (C-10), 103.1 (C-3), 99.4
(C-6), 99.3 (C-1"), 94.5 (C-8), 75.9 (C-3"),
74.8 (C-5"), 72.8 (C-2"), 71.5 (C-4"), DL %%
PESCER [13] A3, MOEE AR R E-T-
O-B-D-HEHERERR T

a4, EEOTERMA (MeOH), FH
PR B R S S 8 8, 43 12X €, Hy 04,5 ESI-MS
m/z; 477 [ M+H]" ,'"H-NMR (400 MHz, DMSO-d,)
5: 13.01 (1H, s, -OH), 9.85 (1H, brs, -OH),
9.48 (1H, brs, -OH), 7.45 (1H, dd, J=8.3, 2.2
Hz, H-6'), 7.42 (1H, d, J=2.2 Hz, H-2"), 6.91
(1H, d, J=8.3 Hz, H-5'), 6.82 (1H, d, J=2.1
Hz, H-8), 6.75 (1H, s, H-3), 6.47 (1H, d, J=
2.1 Hz, H-6), 5.56 (1H, brs, -OH), 5.48 (1H,
brs, -OH), 5.34 (1H, d, J=7.5 Hz, H-1"), 4.21
(1H, J=9.4 Hz, H-5"), 3.67 (1H, s, -OCH,),
3.41 (1H, dd, J=8.9, 9.4 Hz, H-4"), 3.35
(1H, t, J=8.9 Hz, H-3"), 3.31 (1H, dd, J=8.9,
7.5 Hz, H-2"); "C-NMR (100 MHz, DMSO-d,) §:
181.8 (C-4), 169.1 (C-6"), 164.5 (C-2), 162.4
820

(C-7), 161.1 (C-5), 156.9 (C-9), 149.9 (C-
4"y, 145.7 (C-3"), 121.3 (C-1"), 119.1 (C-
6'), 115.9 (C-5'), 113.5 (C-2'), 105.4 (C-
10), 103.1 (C-3), 99.3 (C-6), 99.0 (C-1"),
94.5 (C-8), 75.3 (C-3"), 75.1 (C-5"), 72.7
(C-2"), 71.3 (C-4"), 51.9 (-OCH,) ., UL I % ¥z
5ICHR [14] EAR 3, BUEESE N ABRER 7-0-8-
(6"-HHL) A EREIR T

EY S EETERKA (MeOH), #FH
R IR I N B e, 4 F X C, H,0,,; ESI-MS
m/z; 447 [M+H]*_,"H-NMR (400 MHz, DMSO-d,)
8:12.97 (1H, brs, 5-OH), 7.94 (1H, d, J=8.5
Hz, H-2'), 7.94 (1H, d, J=8.5 Hz, H-6'), 6.94
(1H, d, J=8.5 Hz, H-3"), 6.94 (1H, d, J=8.5
Hz, H-5'), 6.84 (1H, s, H-3), 6.84 (1H, d, J=
2.0 Hz, H-8), 6.45 (1H, d, J=2.0 Hz, H-6),
5.49 (1H, brs, OH), 5.21 (1H, d, J=7.4 Hz, H-
1”), 3.92 (1H, brd, J=8.5 Hz, H-5"), 3.34 (1H,
m, H-4"), 3.33 (1H, m, H-3"), 3.29 (1H, m, H-
2"); "C-NMR (100 MHz, DMSO-d,) &: 181.9 (C-
4), 170.7 (C-6"), 164.2 (C-2), 162.6 (C-7),
161.4 (C-4") 161.1 (C-5), 156.9 (C-9), 128.5
(C-2"), 128.5 (C-6"), 120.9 (C-1"), 116.0 (C-
3'), 116.0 (C-5"), 105.3 (C-10), 103.0 (C-3),
99.4 (C-6),99.2 (C-1"), 94.6 (C-8), 75.9 (C-
3"), 74.8 (C-5"), 72.8 (C-2"), 71.4 (C-4"), LA
FEAESSCER [15] BEA B, B E TR R
7-0-B-D-FFEBEFR 1T .

ka6, EEATEMIA (MeOH), FFH
M- WA R BB A, 431X C,Hy 0,5 ESI-MS
m/z; 461 [M+H]* ,'"H-NMR (400 MHz, DMSO-d,)
5:12.99 (1H, s, 5-OH), 10.40 (1H, s, -OH),
7.96 (1H, d, J=8.8 Hz, H-2'), 7.96 (1H, d, J=
8.8 Hz, H-6'), 6.95 (1H, d, J=8.8 Hz, H-3"),
6.95 (1H, d, J=8.8 Hz, H-5'), 6.87 (1H, s, H-
3), 6.86 (1H, d, J=2.0 Hz, H-8), 6.48 (1H, d,
J=2.0Hz, H-6),5.57 (1H, d, J=4.6 Hz, -OH) ,
5.48 (1H, d, J=5.4 Hz, -OH), 5.32 (1H, d, J=
4.3 Hz, -OH), 5.32 (1H, d, J=7.2 Hz, H-1"),
4.21 (1H, d, J=9.4 Hz, H-5"), 3.67 (1H, s,
-OCH,), 3.27~3.46 (m, H-2"), 3.27~3.46 (m,
H-3"), 3.27 ~ 3.46 (m, H4"); “C-NMR
(100 MHz, DMSO-d,) 6: 181.9 (C-4), 169.1 (C-
6"), 164.2 (C-2), 162.40 (C-7), 161.3 (C-4"),
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161.1 (C-5), 156.9 (C-9), 128.6 (C-2'), 128.6
(C-6"), 121.0 (C-1"), 115.9 (C-3"), 115.9 (C-
5'), 105.4 (C-10), 103.1 (C-3), 99.2 (C-6),
99.0 (C-1"), 94.6 (C-8), 75.4 (C-3"), 75.1 (C-
5"y, 72.7 (C-2"), 71.3 (C-4"), 51.98 (-OCH,),
DL EER 50k [15] HEA -3, 8B E irsE
£-7-0-B-D- (6"-H3L) AR,

&Y 7. EETEMHA (MeOH), FH
W -t R S v i e, 4rF 3 C,3H,, 0,5 ESI-MS
m/z: 475 [M+H]*,"H-NMR (600 MHz, DMSO-d, )
8:12.94 (1H, brs, 5-OH), 7.95 (1H, d, J=8.4
Hz, H-6'), 7.95 (1H, d, J=8.4 Hz, H-2'), 6.94
(1H, d, J=8.4 Hz, H-3'), 6.94 (1H, d, J=8.4
Hz, H-5'), 6.87 (1H, s, H-3), 6.86 (1H, brs,
H-8), 6.47 (1H, brs, H-6), 5.31 (1H, d, J=
7.23 Hz, H-1"), 4.17 (1H, d, J=9.6 Hz, H-5"),
4.12 (2H, m, -OCH,) , 3.42 (1H, m, H-4") , 3.35
(1H, m, H-3"), 3.31 (1H, m, H-2"), 1.20 (1H,
t, J=7.1 Hz, -CH,); “C-NMR (150 MHz, DMSO-
dy) 8: 181.9 (C-4), 168.6 (C-6"), 164.3 (C-2),
162.4 (C-7), 162.4 (C-4"), 161.5 (C-5), 156.9
(C-9), 128.5 (C-2'), 128.5 (C-6"), 120.8 (C-
1), 116.0 (C-3"), 116.0 (C-5"), 105.5 (C-10),
103.1 (C-3), 99.3 (C-6), 99.1 (C-1"), 94.6 (C-
8),75.4 (C-3"),75.2 (C-5"), 72.7 (C-2"), 71.2
(C-4"), 60.7 (-OCH,), 13.9 (-CH,), I F%¥s
53CHR [16] FEA -3, #%EE N TEE-T-0-8-
D- (6"-&.%%) -HEHERER H

&Y 8. EETERMA (MeOH), 7FH
B IR i N 8, 43 F 3K C,sHy 0,5 ESI-MS
m/z; 503 [M+H]*,'"H-NMR (600 MHz, DMSO-d,)
8:12.94 (1H, brs, 5-OH), 7.95 (1H, d, J=8.8
Hz, H-2'),7.95 (1H, d, J=8.8 Hz, H-6'), 6.94
(1H, d, J=8.8 Hz, H-3"), 6.94 (1H, d, J=8.8
Hz, H-5'), 6.87 (1H, s, H-3), 6.85 (1H, d, J=
2.0 Hz, H-8), 6.47 (1H, d, J=2.0 Hz, H-6),
5.58 (1H, brs, -OH) , 5.46 (1H, brs, -OH), 5.31
(1H, d, J=7.4 Hz, H-1"), 4.17 (1H, d, J=9.7
Hz, H-5"), 4.11 (1H, dt, J=11.0, 6.6 Hz,
-OCH,) , 4.06 (1H, dt, J=11.0, 6.5 Hz, -OCH,) ,
3.42 (1H, m, H-4"), 3.35 (1H, m, H-3"), 3.31
(1H, m, H-2"), 1.55 (2H, m, -CH,), 1.32 (2H,
m, -CH,), 0.83 (3H, t, J=7.4 Hz, -CH,);"C-
NMR (150 MHz, DMSO-d,) &: 181.9 (C-4),

168.6 (C-6"), 164.2 (C-2), 162.3 (C-7), 161.5
(C-4"), 161.1 (C-5), 156.9 (C-9), 128.5 (C-
2'), 128.5 (C-6"), 120.8 (C-1"), 116.0 (C-3"),
116.0 (C-5"), 105.4 (C-10), 103.0 (C-3), 99.3
(C-6), 99.2 (C-1"), 94.6 (C-8), 75.5 (C-3"),
75.1 (C-5"), 72.7 (C-2"), 71.1 (C-4"), 64.3
(-OCH,), 29.99 (-CH,), 18.45 (-CH,), 13.4
(-CH,) . DA LB S 3CHk [15] A3, %
FENFFRER-T-0-B-D- (6"-TH) -HBERER L,

a9 HAMRY (MeOH), 4+ F 2
C,H,,0, ; ESI-MS m/z; 545 [ M +Na]*,'"H-NMR
(600 MHz, DMSO-d,) 8: 7.06 (1H, d, J=8.4 Hz,
H-5), 6.97 (1H, brs, H-2), 6.85 (1H, d, J=8.4
Hz, H-6), 6.69 (1H, brs, H-2"), 6.69 (1H, brs,
H-6"), 5.47 (1H, d, J=6.4 Hz, H-7), 4.89 (1H,
d, J=6.7 Hz, H-1"), 3.78 (1H, s, 3'-OCH,),
3.75 (1H, s, 3-OCH,), 3.71 (1H, dd, J=10.7,
5.4 Hz, H-9),3.66 (1H, dd, J=11.7, 4.4 Hz, H-
6"),3.61 (1H, m, H-9), 3.45 (1H, m, H-6"),
3.42 (1H, m, H-8), 3.41 (2H, t, J=6.4 Hz, H-
9'), 3.28 (1H, m, H-5"), 3.25 (1H, m, H-2"),
3.25 (1H, m, H-3"), 3.15 (1H, m, H-4"), 2.53
(2H, t, J=7.5 Hz, H-7'), 1.69 (2H, m, H-8');
BC-NMR (150 MHz, DMSO-d,) &: 148.9 (C-3),
146.1 (C-4), 145.5 (C-4'), 143.3 (C-3'), 135.5
(C-1), 135.2 (C-1"), 128.8 (C-5"), 118.0 (C-
6), 116.4 (C-6'), 115.3 (C-5), 112.4 (C-2"),
110.3 (C-2), 100.0 (C-1"), 86.5 (C-7), 77.0
(C-5"), 76.8 (C-3"), 73.2 (C-2"), 69.6 (C-4"),
63.0 (C-9), 60.6 (C-6"), 60.2 (C-9'), 55.7 (3-
OCH,), 55.7 (3'-OCH,), 53.5 (C-8), 34.7 (C-
8),31.5(C-7"), VLIS [17] FEA—
B, S E R (7S, 8R) - A EE A L
IR

L&Y 10, AT ERBAK (MeOH), FHE
e R S B v 8, 432X CsH, 045 ESI-MS
m/z; 287 [M+H]",'"H-NMR (400 MHz, DMSO-d, )
8:12.98 (1H, s, 5-OH), 10.79 (1H, brs, -OH)
9.56 (1H, brs, -OH), 7.41 (1H, dd, J=8.2, 2.2
Hz, H-6'), 7.40 (1H, d, J=2.2 Hz, H-2'), 6.89
(1H, d, J=8.2 Hz, H-5'), 6.67 (1H, s, H-3),
6.45 (1H, d, J=2.1 Hz, H-8), 6.19 (1H, d, J=
2.1 Hz, H-6); “C-NMR (100 MHz, DMSO-d,) §:
181.6 (C-4), 164.1 (C-2), 163.8 (C-7), 161.4
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(C-5), 157.2 (C-9), 149.6 (C-4'), 145.7 (C-
3), 121.0 (C-1"), 118.9 (C-6'), 116.0 (C-2'),
113.3 (C-5"), 103.6 (C-10), 102.8 (C-3), 98.8
(C-6), 93.8 (C-8), LA L%tdits ik [18] A
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