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(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)
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Chemical constituents from Lavandula angustifolia
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(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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anoside (1), threo-3, 3'-dimethoxy-4, 8'-oxyneoligna-9, 4', 7', 9'-tetraol-7 (8) -ene (2), 1- (4-hydroxy-
3-meth-oxyphenyl) -2- [ 4- ( 3-hydroxy-propyl ) -2-methoxyphenoxy ] -propane-1, 3-diol (3), (E) -ferulic
acid 4-0-B-D-glucoside (4), eugenyl-O-B-apiofuranosyl (1”-6") -O-B-glucopyranoside (5), 2-methoxy-4- (2-
propen-1-yl) penyl-B-D-glucopyranoside (6), 4-O-B-D-glucopyranosylconiferylalde-hyde (7), dimethylconiferin
(8), methylconiferin (9) , 2-phenethyl-O-B-D-glucopyranoside (10) , zansimuloside A (11). CONCLUSION

All the compounds are isolated from this plant for first time.

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

Pt 3E A B Lavandula angustifolia Mill J& T J&
JERHEY), = TR R . RN DL K
s, PUAE T A MR A A, ZE TR, BT
JEEAKEZ SN KRR TG R BY),
A KRR TAERS (29 ahbnite) 4EE K2
OB P 2 — 2 A R R T T A R
gEr (EHY 2D BAERE, PLERE., B
Ak, PUEEAE . A OE L, BEER . BUIDAR SR
FH, i EX R AR e A A%, (RIS e 1 e
BMEMA R, AP BRI AR
AR, A SR FHBRAR S5 18 2l Ab 7 i e - 3 A
FAPHETIEGY, N s Rl 1 A~ e, H
A AW E R IZAE Y T B 155
1 #

1100 Series ¥ il 2 =5 B0 AH 154X . ZORBAX
SB-C it (LELHHEMRLT]) ; R-210 BfEft 75
KA (Fi+: Buchi A7) ; DLSB-5 L/25 {KiE % )
WAERE (LT RALEARAF]) ; Bruker AM-
400 A% BEAERAY (75 Bruker 2 A ) ; UV-2401A
FHMEEL (HARBEHAT) ; Bio-Rad FTS-185 {i
B R 2T AR GTE AL (3 EMA 2R Bio-Rad A ¥]) ;
ZF-20D BEFACER A3 A (KB A LA A B A
FRA®E) , HEEOIERER (80~100, 200~300 H) .
GF 5, RERCAR 10 T 75 5 ¥ AL T 5 MCI 7 A4
Bl MCI-gel CHP-20P (75~ 150 wm) . K FL W BR A
fig. Sephadex LH -20 BEZ55; 10% H,S0, £ B
WAAF (FRR-Z8E 1 : 9); TV AE. £
fit, ZMROWR., OB, W, g g . i AtH
B RARIRNE; EETFOK. MR AR EE

ARSLH R A Pe AR (4.7 kg) T
20134F 10 HR A=A EENBILE, H&nm
RO R 2E AR T B 4 R IE
2 REENE

Tl g AR B R AR AN 4Rk 4. 7 kg, BiEE
Ja it 40 HifiH 90% L BEE IR 1A~ H, 55
e (120 min/¥), &I, WUEWRAE, WA

MR OBEFIS K, BRHEHN 10 L, 5IF155]
B 758 g, RE KM 2 d, 28
JE RN B A E 2B TR E 2~3 d, BREF
WA R, K5 B EE-K (20% ., 50% . 70% .
85% ) BREEVEML, 43l A~D 4 NG, A WA
MCI B % J5, HE# M HPLC # —2 8. M
Zorbax PrepHT GF £, L 20% H BE-7K %5 W 0 i 50
A, FRROAAE, LA 20% FEE-/K RN 15% 2 -
KRN (X 2 PR RS ) #7205,
BB 6 (22.9 mg) . 7 (13.9 mg)., B &4
MCI Bpta K5, RAGERAEEE 508, H
LTk-C PR CERIR R AT R FE BRI, 1531 27 4
4y, @it TLC, HPLC &7F 4 N4y, 1 37% -
K, 27% CNE-K R BIAE (2 Pk RSB )
HEAT & AR S, BAEY 3 (115 mg) | 4
(10.8 mg) . 5 (6.3 mg), 8 (7.7 mg)., 9 (10.8
mg) . 10 (9.1 mg) . 11 (15.4 mg), C HBIFIALH]
5B, BEEY 1 (16.3 mg), 2 (42.3
mg) .
3 KR
k& 1. # ek, 73 ClHy 0,
FAB-MS m/z: 521 [ M-1] _,'"H-NMR (500 MHz,
CD,0D) &: 6.69 (1H, d, J=1.7 Hz, H-2), 6.66
(1H, d, J=8.3 Hz, H-5), 6.75 (1H, d, J=8.3
Hz, H-6), 6.19 (1H, s, H-2'), 6.65 (1H, s, H-
5'),2.76 (1H, m, H-7), 1.96 (1H, m, H-8,
8'), 3.17,2.89 (2H, m, H-7"), 4.05 (1H, d, J=
7.7 Hz, H-1"), 3.85-3.64 (9H, m, H-9, 9', 2"
3", 4", 5", 3.78, 3.78 (3H each, s, 2ArOCH, ) ;
BC-NMR (125 MHz, CD,0D) &: 149.1 (s, C-3),
147.2 (s, C-3'), 145.2 (s, C-4), 146.1 (s, C-
4'), 138.8 (s, C-1), 129.2 (s, C-1"), 123.6 (d,
C-6), 133.8 (s, C-6'), 112.5 (d, C-2'), 114.2
(d, C-2), 116.1 (d, C-5), 117.5 (d, C-5'), 48.6
(d, C-7), 65.6 (t, C-9'), 70.7 (t, C-9), 45.2
(d, C-8), 41.3 (d, C-8'), 33.8 (t, C-7"), 56.5,
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56.5 (q, 3-OCH,, 3'-OCH,), 103.7 (d, C-1"),
78.3 (d, C-3"), 77.8 (d, C-5"), 75.1 (d, C-2"),
71.6 (d, C-4"), 62.6 (t, C-6"). LA I%idh 5 3CHk
[5-6] —&, M EN (-) -isolariciresinol-9-0-
glucopyranoside ,

& 2. ek, 51 CyH,0,, FAB-
MS m/z: 375 [M-1]",'"H-NMR (400 MHz, CD,0D)
6: 7.03 (1H, brs, H-2), 6.97 (1H, brs, H-2"),
6.76 (1H, d, J=8.0 Hz, H-5), 6.86 (1H, d, J=
8.0 Hz, H-6), 6.82 (1H, d, J=8.0 Hz, H-6"),
6.76 (1H, d, J=8.0 Hz, H-5"), 6.51 (1H, d, J=
15.8 Hz, H-7), 6.25 (1H, dt, J=15.8 Hz, 5.7,
H-8), 4.38 (1H, d, J=5.4 Hz, H-7"), 4.17 (1H,
m, H-8"), 3.86 (4H, m, H-9, 9'), 3.78, 3.74
(3H each, s, 2ArOCH,); "C-NMR (100 MHz,
CD,0D) &, 151.8 (s, C-3), 148.8 (s, C-3'),
148.7 (s, C-4), 146.9 (s, C-4"), 133.8 (s, C-
1), 132.8 (s, C-1), 131.5 (d, C-8), 128.5 (d,
C-7), 120.8 (d, C-6), 120.7 (d, C-6"), 118.8
(d, C-5), 115.7 (d, C-5"), 111.7 (d, C-2),
111.4 (d, C-2"), 8.1 (d, C-8), 73.8 (d, C-
7", 63.8 (t, C-9), 61.8 (t, C-9"), 56.5 (q, 3-
OCH,;), 56.2 (q, 3'-OCH,) . i E#dE53CHR [6-
7] —E, WY N threo-3, 3'-dimethoxy-4, 8'-
oxyneoligna-9, 4', 7', 9'-tetraol-7 (8) -ene,

tk&a® 3. HEaELEEHKR 4 FRXH
C,H,0,.,'H-NMR (400 MHz, CD,0D) &: 7.03
(1H, d, J=0.7 Hz, H-2), 6.76 (1H, d, J=8.2
Hz, H-5), 6.86 (1H, brs, H-6) , 4.21 (1H, m, H-
8),3.46 (1H, dd, J=11.9 Hz, 5.2, H-9a), 3.72
(1H, J=11.9,5.2, H9b), 6.88 (1H, d, J=1.2
Hz, H-2"), 6.98 (1H, d, J=8.2, H-5"), 6.72
(1H, dd, J=8.1, 1.8 Hz, H-6"), 2.63 (2H, m,
H-7"), 1.82 (1H, m, H-8'), 3.55 (2H, t, J=6.5
Hz, H-9"), 3.83 (3H, s, 3'-OCH,), 3.86 (3H, s,
3-0CH,) ;" C-NMR (100 MHz, CD,0D) §. 148
(s, C-3), 151.7 (s, C-3"), 147.7 (s, C4),
146.8 (s, C-4"), 138.6 (s, C-1"), 133.7 (s, C-
1), 122.3 (d, C-6"), 120.8 (d, C-6), 116.2 (d,
C-5), 119.7 (d, C-5"), 111.7 (d, C-2), 114.2
(d, C-2"), 88.1 (d, C-8), 73.8 (d, C-7), 62.2
(t, C-9), 62.8 (t, C9"), 56.5 (q, 3-OCH,),
56.2 (q, 3’-OCH,), 35.8 (t, C-8), 32.8 (t, C-
7). VL BB 530k [8] —&, #MEEEN 1-
1216

( 4-hydroxy-3-methoxyphenyl ) -2- [ 4- ( 3-hydroxy-
propyl) -2-methoxyphenoxy ] pro-pane-1, 3-diol,

a4 BEMRKRY, 757N CoHy 0,
'"H-NMR (CD,0D, 400 MHz) §: 7.63 (1H, d, J=
15.9 Hz, H-3), 7.23 (1H, dd, J=2.0 Hz, H-2"),
7.18 (1H, d, J=8.8 Hz, H-5"), 7.14 (1H, dd,
J=2.0, 8.8 Hz, H-6"), 6.37 (1H, d, J=15.9 Hz,
H-2), 4.98 (1H, d, J=7.2 Hz, H-1"), 3.88 (3H,
s, -OCH,), 3.87 (1H, m, H-6"b), 3.72 (1H, d,
J=5.0 Hz, H-6"a); "C-NMR (CD,0D, 100 MHz)
6: 170.7 (s, C-1), 117.2 (d, C-2), 146. 1 (d,
C-3), 130.5 (s, C-1"), 112.5 (d, C-2"), 149.8
(s, C-3"), 150.8 (s, C-4"), 118.1 (d, C-5),
123.5 (d, C-6"), 102.3 (d, C-1"), 74.7 (d, C-
2"y, 77.7 (d, C-3"), 71.3 (d, C-4"), 78.1 (d, C-
5"), 62.5 (1, C-6"), 56.8 (s, -OCH,) . VA F%eds
53Hk [9] —3, BEERN (E) ferulic acid 4-
0-B-D-glucoside,,

&Y 5. TERKAR, L6 (KBr):
3365, 1 594 em™ Ab A Wi, 5 AP OETE 1E 226
(3.94), 278 (3.44) AbA e KL, HR-FABMS
m/z: 457.171 5 [M-H]~ (i+814 457.171 0), 4%
Fx C,H, 0, ,'H-NMR (CD,0D) §: 3.57 (2H,
s, Hz-5"), 3.74 (IH, d, J=9.5 Hz, Ha"), 3.85
(3H, s, -OCH,), 3.88 (IH, d, J=2.4 Hz, H-2"),
3.95 (IH, d, J=9.5 Hz, Hb-4"), 3.98 (IH, dd,
J=11.2,2.0 Hz, H-6"), 4.78 (IH, d, J=7.2 Hz,
H-1'), 4.97 (IH, d, J=2.4 Hz, H-1"), 5.02 (IH,
dd, /=10.0, 2.0 Hz, Ha-9), 5.07 (IH, dd, J=
16.9, 2.0 Hz, Hb-9) 5.94 (IH, ddt, J=16.9,
10.0, 6.8 Hz, H-8), 6.75 (IH, dd, J=8.3, 1.7
Hz, H-5), 6.83 (IH, d, J=1.7 Hz, H-3), 7.08
(IH, d, J=8.3 Hz, H-6);"” C-NMR (125 MHg,
CD,0D) 6. 147 (C-1), 150.8 (C-2), 118.5 (C-
3), 136.6 (C-4), 122.3 (C-5), 114.2 (C-6),
40.7 (C-7), 139.1 (C-8), 115.8 (C-9), 103.2
(C-1"), 74.8 (C-2"),78.1 (C-3"), 71.7 (C-4"),
77.7 (C-5"), 68.6 (C-6"), 111.1 (C-1"), 77.1
(C-2"), 80.6 (C-3"), 75.1 (C-4"), 65.7 (C-5"),
56.8 (-OCH,), PLE#ds 53¢k [10] —2, &
2N (1-6") -0-
B-glucopyranoside ,

EY 6. HEMmIAE, EHETE 275 nm Abik
KU ; IR Vmax (KBr) em™: 3 368 (OH), 2 860

eugenyl-0-f3-apiofuranosyl
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(-OCH,), 1 636 (C=C), 1076, 1 029,'H-NMR
(CD,0D, 500 MHz) &: 7.07 (1H, d, J=-8.2 Hz,
H-6), 6.81 (1H, d, J=1.9 Hz, H-3), 6.71 (1H,
dd, J=1.9, 8.2 Hz, H-5), 5.93 (1H, dd, J=9.6,
16.9 Hz, H-8), 5.08 (1H, dd, J=1.6, 18.6 Hz,
H-9a), 5.04 (1H, dd, J=1.6, 9.4 Hz, H-9b),
4.85 (1H, d, J=7.3 Hz, H-1'), 3.85 (1H, dd,
J=6.0, 12.2 Hz, H, -6a), 3.82 (3H, s, H-10),
3.68 (1H, dd, J=5.1, 12.0 Hz, H,-6b), 3.48
(2H, m, H,-2, 5), 3.38 (2H, m, H,-3, 4),
3.33 (2H, d, J = 6.7 Hz, H-7); “C-NMR
(CD,0D, 125 MHz) &: 150.9 (C-2), 146.3 (C-
1), 138.9 (C-4), 136.6 (C-8), 122.2 (C-5),
118.3 (C-3), 116.0 (C-9), 114.3 (C-6), 103.2
(Cpe-1), 78.2 (Cy-5), 77.8 (C,4-3), 75.0 (C,. -
2), 71.4 (C,-4), 62.5 (C,-6), 56.8 (10-
OCH,), 40.9 (C-7), Db %5 3Cilk [11-12]
— &, % % N 2-methoxy-4- ( 2-propen-1-yl )
penyl-B-D-glucopyranoside ,

& 7. FEOKA, "H-NMR (DMSO-d, , 400
MHz) &: 3.21-3.91 (6H, m), 3.77 (3H, s),
4.99 (1H, d, J=6.8 Hz), 6.68 (1H, dd, J=
16.0, 8.0 Hz), 7.12 (1H, d, J=8.4 Hz), 7.26
(1H, d, J=8.4 Hz), 7.31 (1H, s), 7.62 (1H, d,
J=16.0 Hz), 9.51 (1H, d, J=8.0 Hz);“C-NMR
(DMSO-d,, 100 MHz) &: 129.5 (C-1), 112.7 (C-
2), 155.6 (C-3), 149.8 (C-4), 115.1 (C-5),
116.3 (C-6), 127.7 (C-7), 124.6 (C-8), 197.2
(C-9), 56.8 (-OCH,), 100.6 (C-1'), 73.8 (C-
2y, 77.1 (C-3"), 70.6 (C-4"), 77.6 (C-5'),
61.7 (C-6"), VA EBES3Cmk [13] —%,
FE M 4-0-B-D-glucopyranosylconiferyl aldehyde

& 8. HEHK A, H-NMR ( CD,0D, 400
MHz) &: 3.43~3.91 (6H, m), 3.88 (6H, s),
4.23 (2H, d, J=5.5Hz), 4.91 (1H, d, J=7.2
Hz), 6.27 (1H, dt, J=15.9, 5.5 Hz), 6.57 (1H,
d, J=15.9 Hz), 6.97 (1H, dd, J=8.4, 1.4 Hz),
7.09 (1H, d, J=1.4 Hz), 7.13 (1H, d, J=8.4
Hz) ;" C-NMR (CD,0D, 100 MHz) &: 133.7 (C-
1), 111.6 (C-2), 150.8 (C-3), 147.8 (C-4),
118.1 (C-5), 120.7 (C-6), 131.2 (C-7), 128.8
(C-8), 63.7 (C-9), 56.7 (-OCH,), 56.7 (-
OCH,), 102.7 (C-1"), 74.8 (C-2"), 77.8 (C-3"),
71.5 (C-4"), 78.3 (C-5"), 62.7 (C-6"), Lh %k

W5 SCHk [13-14] —3%, %2 A dimethylco-
niferin,

&Y 9. HEK AR, H-NMR (CD,0D, 400
MHz) 8: 3.43~3.91 (6H, m), 3.88 (3H, s),
4.23 (2H, d, J=5.5 Hz), 4.91 (1H, d, J=17.2
Hz), 6.27 (1H, dt, J=15.9, 5.5 Hz), 6.57 (1H,
d, J=15.9 Hz), 6.97 (1H, dd, J=8.4, 1.4 Hz),
7.09 (1H, d, J=1.4 Hz), 7.13 (1H, d, J=8.4
Hz) ;” C-NMR (CD,0D, 100 MHz) &; 133.7 (C-
1), 111.6 (C-2), 150.8 (C-3), 147.8 (C-4),
118.1 (C-5), 120.7 (C-6), 131.2 (C-7), 128.8
(C-8), 63.7 (C-9), 56.9 (-OCH;), 102.7 (C-
1), 74.8 (C-2"), 77.8 (C-3"), 71.5 (C-4"),
78.3 (C-5"), 62.7 (C-6") ., VL F%u¥ 5 3cHk [15-
16] FEAR—Z, BN methylconiferin,

L&Y 10, HEFER, ESI-MS m/z; 283 [M-
H] ,'H-NMR (400 MHz, C,D,N) &: 7.22 (5H,
m, H2~6), 4.24 (1H, d, J=7.9 Hz, H-1"),
4.05 (1H, m, H-8a), 3.81 (1H, dd, J=11.8,
2.2 Hz, H-6"a), 3.70 (1H, m, H-8b), 3.60 (1H,
dd, J=11.5, 5.0 Hz, H-6'b), 3.01~3.32 (4H,
m, H-2'~5"), 2.76 (2H, m, H-7);”C-NMR (100
MHz, C,D,N) &: 139.1 (C-1), 128.5 (C-2),
129.1 (C-3), 126.2 (C-4), 129.1 (C-5), 128.4
(C-6), 36.3 (C-7), 71.3 (C-8), 104.4 (C-1"),
75.5 (C-2"), 78.9 (C-3"),71.4 (C-4"),78.9 (C-
5'),62.3 (C-6"), DL E%¥¥as 3wk [17-19] —
H, BN 2- 9K 2 F-0-B-D-NL I AT

EY 11, AR SE (HEE), 4+
C, Hy, O,,,'H-NMR (CD,0OD) §: 3.87 (1H, dd,
J=3.4,9.3 Hz, H-2), 2.47 (1H, m, H-3a), 1.59
(1H, #%&, H-3b), 1.59 (1H, EZ), 1.98 (1H,
HE, H-5a), 1.65 (1H, m, H-5b), 1.98 (1H, &
%, H-6a), 1.53 (1H, m, H-6b), 1.13 (3H, s),
1.31 (3H, s), 1.22 (3H, s), 4.34 (1H, d, J=
7.9 Hz), 3.16 (1H, t, J=8.6 Hz), 3.37 (1H, d,
J=9.1Hz), 3.28 (1H, t, J=9.2, 9.6 Hz), 3.41
(1H, m), 4.01 (1H, d, J=1.8 Hz, H-6'a), 3. 64
(IH, t, J=5.2, 6.3 Hz, H-6'b), 5.05 (1H, d,
J=2.4Hz), 3.93 (1H, d, J=2.3 Hz), 3.95 (1H,
d, J=9.7 Hz, H-4"a), 3.79 (1H, d, J=9.7 Hgz,
H-4"b), 3.61 (2H, s);” C-NMR (125 MHz,
CD,0D) &; 75.0 (C-1), 76.7 (C-2), 32.5 (C-
3), 32.8 (C-4), 23.3 (C-5), 27.6 (C-6), 23.6
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(C-7), 75.3 (C-8), 28.8 (C-9), 29.3 (C-10),
104.8 (C-1"), 75.0 (C-2"), 78.2 (C-3"), 71.9
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