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Chemical constituents from Angelica sinensis

SONG Qiu-yue, FU Ying-bo, LIU Jiang, ZHENG Dan, HAN Li, HUANG Xue-shi
Laboratory of Metabolic Disease Research and Drug Development, China Medical University, Shenyang 110001, China

Abstract: Objective To study chemical constituents from EtOAc extract of Angelica sinensis. Methods The compounds were
isolated by various chromatographic techniques and the structures were elucidated on the basis of spectral analysis. Results Sixteen
compounds were obtained and their structures were identified as senkyunolide G (1), senkyunolide H (2), senkyunolide I (3),
senkyunolide J (4), (32, 3'2)-6, 8', 7, 3'-diligustilide (5), 3R, 8S-falcarindiol (6), 11S, 16R-dihydroxyoctadeca-9Z, 17-dien-12,
14-diynoic-1-yl acetate (7), 4-(2-hydroxy-1-methoxyethyl) phenol (8), 4-(2-hydroxy-1-ethoxyethyl)phenol (9), 5-acetoxymethyl-
furaldehyde (10), 5-hydromethylfuraldehyde (11), brefeldin A (12), vanillin (13), 4-methylphenol (14), ferulic acid (15), and
ferulaldehyde (16). Conclusion Compounds 8—10 are firstly obtained from the plants of Angelica L., and compounds 6 and 7 are
isolated from 4. sinensis for the first time. Furthermore, the assignments of *C-NMR data of compound 1 are reported in this paper for
the first time.
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M N A JE B W) 24 3 Angelica sinensis  H (senkyunolide H, 2). )11 #5 PIig T (senkyunolide

(Oliv.) Diels [T o 2V HAFMIAL, 2011
i B 2 Dk, R, R EA
JuEr 2N wriR e, MHEM RS
HOR R AR AP ARz 4 1k
RO ATINS, I 2R ik, oy E el
FT 16 MbaW. ik MS. 'H-NMR. “C-NMR
T O 43 BT B 5 SRR B o R o I 45 4 43 i)
HEENE AEE G (senkyunolide G, 1)+ V)11 75 g
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I, 3). VENZAREST (senkyunolideJ, 4)+ (3Z,3'2)- 6,
8, 7, 3- X # K N 5 [(3Z 3'2)-6, 8, 7, 3-
diligustilide , 5]+ 3R, 8S-falcarindiol (6 ). 1185,
16R-dihydroxyoctadeca-9Z, 17-dien-12, 14-diynoic-
1-yl acetate (7). 4-Q2-F2F-1-H 4 4 5)- K
[4-(2-hydroxy-1-methoxyethyl) phenol, 8]. 4-(2-F%
e -1- L5 & 52 )- A [4-(2-hydroxy-1-ethoxyethyl)
phenol, 9], 5-Z W% H FEMEEE (5-acetoxymethyl-
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furaldehyde, 10). 5-32HIJLME (5-hydromethyl-
furaldehyde, 11). brefeldin A (12). 7 %% (vanillin,
13). X 2K (4-methylphenol, 14). B #f 2
(ferulic acid, 15). PZLEE (ferulaldehyde, 16).
o, E Y 8~10 i I Nz A o B4 2,
WEY 6. 7 hEIRMEMEY RS, B AR
HETAAY P IE A .
1 NE5HH

Bruker—ARX—300 MHz #3413, Bruker—
AV—600 MHz #! Varian Mercury—VX 300 MHz;
Finnigan LCQ (Thermo) Jii4% ; HP 6890—HP 5973
TS S-S A 2 O RERS GFases
SRR Hy HEas e (100~200 H, 200~
300 H) ¥ B L L) 425 ; Sephadex LH-20
A Pharmacia A w77 iy SAHEE R YMC*Gel
ODS-A (S-50 yum, 12 nm) (YMC Co., LTD, HA),
LAt A7) 359 DAy 1) 245 4 AT A0 2 00 A B 2 W) A2 1
I3 il

MIHZHET 2009 A 11 W B ALSHT 2550
KXW, B 2R 22 B G A B e
4 Angelica sinensis (Oliv.) Diels.
2 BRSNS

TR VAZ5H 5 kg, B, HH 95% LWl
3k, SIFRIOR, WUkt s . HEH
WU A Tt TR S BB A I, 79 304 ik 73 109
g, BETR CER Iy 43 go BHIR SWRIRr SRR (1
TN A T AR £ R BR BN, 158 Fr. 1~
16 3L 16 ANEB53 o Fr. 5 1 FREES AT HY B il 44,
HhIEMF L EY 5 (70 mg). Fr. 6 £ Sephadex LH-20
(MeOH) T3l AL IR AT (A5 50 25, 194654 10
(5mg)+ 13 (29 mg). Fr. 7 & x B ERAT 153 5,
BUAEY 1 (61 mg). 6 (259 mg). 14 (6 mg). Fr.
9 28 Sephadex LH-20 (MeOH) FEfaiirEs, £41k
HW16 (8 mg). Fr. 12 SREKE IG5, s
Y7 (12mg). Fr. 14 [ HFEEE WA BT H A A A,
gL &Y 15 (560 mg). Fr. 15 £ Sephadex
LH-20 (MeOH) FE (o ARk At (038 73 25, 134k
Y8 (5 mg). 9 (5 mg). 11 (155 mg). Fr. 16
28 XA ODS M tail i3, 194&42 (15 mg). 3
(356 mg)+ 4 (16 mg) 12 (10 mg),
3 GFHEE

WAEY 1. AR, EI-MS 245 24 i e F g
m/z: 190 [M—H,0], 161, 148, 133,105, 77, 55, ity

'H-NMR. "PC-NMR ¥ 5 #5620 7 i A
208, 47K CpHigO05. 'H-NMR (600 MHz,
CDCly) 6: 6.19 (1H, dt, J = 9.5, 1.8 Hz, H-7), 6.03
(1H, dt, J = 9.5, 4.3 Hz, H-6), 3.00 (1H, ddd, J = 17.7,
11.3, 9.0 Hz, H-4), 2.69 (1H, dt, J = 17.7, 9.0 Hz,
H-4), 2.52 (1H, m, H-5), 2.50 (2H, m, H-8), 2.41 (1H,
m, H-5), 1.58 (1H, m, H-9), 1.52 (1H, m, H-9), 1.30
(1H, m, H-10), 1.20 (1H, m, H-10), 0.88 3H, t, J =
6.6 Hz, H-11). 1L 1 19 "H-NMR #5350 55 50k
85, mEte AW 1 e Nl G HET
Mk, RIVENE AEE G I PC-NMR 85 5
BRIRIE, ASZEGIER HMQC. HMBC %4 HE T
H: PC-NMR %4/ . "C-NMR (150 MHz, CDCls) 6
169.3 (C-1), 92.2 (C-3), 157.2 (C-3a), 23.6 (C-4), 22.3
(C-5), 130.2 (C-6), 116.9 (C-7), 126.5 (C-Ta), 44.6
(C-8), 32.7 (C-9), 21.0 (C-10), 14.1 (C-11).

WA 2: Tota ey, 4 "H-NMR ., “C-NMR
T B AR > F R R 224, 4 UK
Ci2H 16040 'H-NMR (300 MHz, DMSO-dy) J: 5.45
(1H, t, J = 7.8 Hz, H-8), 5.02 (1H, br s, OH), 4.70
(1H, br s, OH), 4.21 (1H, br s, H-7), 3.60 (1H, br d,
J =10.2 Hz, H-6), 2.58 (1H, ddd, J = 19.0, 5.9, 3.3
Hz, H-4), 2.39 (1H, ddd, J = 19.0, 9.9, 6.2 Hz, H-4),
2.25 (2H, q, J = 7.2 Hz, H-9), 1.79 (1H, m, H-5a),
1.66 (1H, m, H-5b), 1.45 (2H, m, H-10), 0.90 (3H, t, J =
7.2 Hz, H-11); “C-NMR (75 MHz, DMSO-d;) §:
167.8 (C-1), 153.4 (C-3), 147.8 (C-3a), 19.9 (C-4),
24.5 (C-5), 68.7 (C-6), 61.4 (C-7), 127.1 (C-7a), 112.6
(C-8),27.7 (C-9), 21.8 (C-10), 13.7 (C-11). LA ¥ 5
SCHRARE 2, ks RS 2 ) S R He

WA 3: Tota iRy, 4% "H-NMR. “C-NMR
T ARy R R 224, 4y UK
C2H1604. 'H-NMR (300 MHz, DMSO-dy) 6: 5.46
(1H, t, J = 7.8 Hz, H-8), 5.34 (1H, br s, OH), 4.88
(1H, br s, OH), 4.03 (1H, br s, H-7), 3.79 (1H, br s,
H-6), 2.42 (2H, m, H-4), 2.26 (2H, q, J = 7.2 Hz,
H-9), 1.77 (2H, m, H-5), 1.46 (2H, m, H-10), 0.91
(3H, t, J = 7.2 Hz, H-11); “C-NMR (75 MHz,
DMSO-d) J: 168.6 (C-1), 153.3 (C-3), 148.1 (C-3a),
16.6 (C-4), 23.2 (C-5), 68.7 (C-6), 63.1 (C-7), 125.8
(C-7a), 112.1 (C-8), 27.6 (C-9), 21.8 (C-10), 13.7
(C-11)o LU ¥cdf 5 scmkdior —50, dbr et s
W3 VeI g L.
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WA 4: TE kY, # R "H-NMR . "C-NMR
W ECHE HED AR X 2 RN 226, Uk
C1oH;304. 'H-NMR (300 MHz, CDCl3) 6: 4.86 (1H,
dd, J = 7.7, 3.3 Hz, H-3), 4.40 (1H, m, H-7), 3.94
(1H, m, H-6), 2.25~2.50 (2H, m, H-4), 2.05 (1H, m,
H-5a), 1.87 (1H, m, H-5b), 1.87 (1H, m, H-8), 1.25~
1.57 (5H, m, H-8, 9, 10), 0.90 3H, t, J = 7.0 Hz,
H-11); “C-NMR (75 MHz, CDCl3) 6: 172.9 (C-1),
82.8 (C-3), 166.7 (C-3a), 20.9 (C-4), 26.5 (C-5), 71.1
(C-6), 67.1 (C-7), 126.0 (C-7a), 31.7 (C-8), 26.5
(C-9), 22.3 (C-10), 13.8 (C-11). LA X 15 SCHkR
5, WA 4 TN A T
a5 AEMA, i 'H-NMR, "C-NMR
T Y HE W AR 4y P R 380, 4r FaUA
Ca4H2504. 'H-NMR (300 MHz, DMSO-d¢) d: 6.06
(1H, br d, J = 9.9 Hz, H-7"), 5.99 (1H, dt, J= 9.9, 3.3
Hz, H-6'), 5.55 (1H, t, J = 7.7 Hz, H-8), 3.65 (1H, d,
J = 7.7 Hz, H-7), 3.09 (1H, q, J = 7.7 Hz, H-8"),
2.40~2.80 (6H, m, H-4a, H-4'a, H-4'b, H-5'a, H-5'b,
H-6), 2.29 (2H, q, J = 7.7 Hz, H-9), 2.23 (1H, m,
H-5a), 2.01 (1H, m, H-4b), 1.81 (1H, m, H-5b), 1.48
(2H, m, H-10), 1.35 (2H, m, H-9"), 1.00-1.22 (2H, m,
H-10"), 0.94 (3H, t, J=7.2 Hz, H-11), 0.83 3H, t, J =
7.2 Hz, H-11").>C-NMR (75 MHz, DMSO-dy) §:
167.9 (C-1), 148.5 (C-3), 154.9 (C-3a), 19.3 (C-4),
20.8 (C-5), 31.6 (C-6), 34.2 (C-7), 121.7 (C-Ta), 112.3
(C-8), 27.7 (C-9), 21.8 (C-10), 14.1 (C-11), 169.6
(C-1), 91.5 (C-3"), 162.2 (C-3'a), 19.1 (C-4"), 22.1
(C-5"), 129.7 (C-6'), 116.1 (C-7"), 122.3 (C-T'a), 42.5
(C-8"), 262 (C-9"), 20.1(C-10"), 13.8 (C-11') .
'H-NMR. "“C-NMR #:$#s 5 Scifont e — 57, i
eSS N (3Z,3'7)-6,8',7, 3-WH KN EE.
WA 6: Tota iRy, 4 "H-NMR. “C-NMR
T Y HE W AR X 4y F RN 260, 4y 7 UK
C17H,40,. 'H-NMR (300 MHz, DMSO-ds) 6: 5.88
(1H, br s, OH), 5.86 (1H, ddd, J = 17.2, 10.3, 5.5 Hz,
H-2), 5.75 (1H, br s, OH), 5.36~5.50 (2H, m, H-9,
10), 5.32 (1H, br d, J = 17.2 Hz, H-1), 5.32 (1H, br d,
J =103 Hz, H-1), 5.09 (1H, d, J = 7.3 Hz, H-8), 4.87
(1H, d, J = 5.5 Hz, H-3), 2.04 (2H, q, J = 7.0 Hz,
H-11), 1.20~1.35 (10H, m, H-12~16), 0.85 (3H, t,
J =7.0Hz, H-17); “C-NMR (75 MHz, DMSO-dj) 6:
115.5 (C-1), 137.5 (C-2), 61.7 (C-3), 81.6 (C-4), 68.5

(C-5), 67.1 (C-6), 80.3 (C-7), 57.0 (C-8), 129.5 (C-9),
131.7 (C-10), 31.3 (C-11), 28.8 (C-12), 28.6 (C-13),
28.6 (C-14), 27.0 (C-15), 22.1 (C-16), 14.0 (C-17).
'H-NMR. "C-NMR %5# 5 Scikont i —530,
fifis et &4 6 4 3R, 8S-falcarindiol..

& 7. LnpiRY), A5 ESI-MS m/z: 350
[M+NH,4]", 682 [2M~+NH,] HiE &4 7 (A%
Oy TR 332, 454 'TH-NMR. PC-NMR ¥ 4
HEM 2 T RN CyHyO4 . 'H-NMR (300 MHz,
CDCLy) &: 5.94 (1H, ddd, J = 17.1, 10.1, 5.2 Hz,
H-17), 5.60 (1H, dt, J = 10.4, 7.3 Hz, H-9), 5.51 (1H,
dd, J = 10.4, 7.6 Hz, H-10), 5.46 (1H, br d, J = 17.1
Hz, H-18), 5.25 (1H, br d, J = 10.1 Hz, H-18), 5.20
(1H, d, J = 7.6 Hz, H-11), 494 (1H, d, J = 5.4 Hz,
H-16), 4.06 (2H, t, J = 7.2 Hz, H-1), 2.11 2H, q, J =
6.9 Hz, H-8), 2.05 (3H, s, COCHs), 1.62 (2H, m, H-2),
1.20~1.40 (10H, m, H-3~7); “C-NMR (75 MHz,
CDCLy) & 64.7 (C-1), 28.5 (C-2), 25.7 (C-3), 28.9, 29.0,
29.0, 29.1 (C-4~7), 57.0 (C-8), 1343 (C-9), 127.8
(C-10), 58.5 (C-11), 78.3 (C-12), 68.6 (C-13), 70.1 (C-14),
79.7 (C-15), 63.3 (C-16), 135.8 (C-17), 117.2 (C-18),
171.5 (CO), 21.0 (CH;). 'H-NMR. "*C-NMR &%
Hacmioo e — 8P, WMo Eam 7 N 1S,
16R-dihydroxyoctadeca-9Z, 17-dien-12, 14-diynoic-1-
yl acetate.

WA 8: kR, 4 "H-NMR. "C-NMR
A HED AR o RN 168, Uk
CoH;,05. 'H-NMR (300 MHz, DMSO-d¢) 6: 9.36 (1H,
br s, OH-1), 7.07 (2H, d, J = 8.4 Hz, H-3, 5), 6.72
(2H, d, J = 8.4 Hz, H-2, 6), 4.75 (1H, t, J = 5.5 Hz,
OH-2'), 4.05 (1H, dd, J = 7.7, 4.4 Hz, H-1"), 3.48 (1H,
ddd, J = 11.4, 7.7, 5.5 Hz, H-2'), 3.32 (1H, ddd, J =
11.4, 6.6, 4.4 Hz, H-2'), 3.11 (3H, s, OCH3); *C-NMR
(75 MHz, DMSO-dq) J: 156.9 (C-1), 115.1 (C-2, 6),
128.2 (C-3, 5), 129.9 (C-4), 84.4 (C-1), 66.0 (C-2"),
56.1 (OCHz). A_E%ifi 5 Sciknt i — 50, #se ik
G 8 N 4-2-F5F-1- 4 2.3)- K

WEW 9: AEA, HiE 'H-NMR, "C-NMR
RO HED AR 4y P RN 182, 4 FaUA
C10H1405. 'H-NMR (300 MHz, CDCl3) 6: 7.15 (2H, d,
J = 8.4 Hz, H-3, 5), 6.83 (2H, d, J = 8.4 Hz, H-2, 6),
434 (1H, dd, J = 8.8, 4.0 Hz, H-1"), 3.65 (1H, dd, J =
11.3, 8.8 Hz, H-2'), 3.56 (1H, dd, J = 11.3, 4.0 Hz,
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H-2'), 3.48 (1H, dq, J = 9.2, 7.0 Hz, H-3"), 3.36 (1H,
dg, J = 9.2, 7.0 Hz, H-3'), 1.19 (3H, t, J = 7.0 Hz,
H-4"); “C-NMR (75 MHz, CDCl;) &: 156.3 (C-1),
1154 (C-2, 6), 128.1 (C-3, 5), 130.0 (C-4), 82.2
(C-1'), 67.3 (C-2'), 64.1 (C-3"), 15.3 (C-4"). LI E¥i¥
Scwkn M, HE LAY 9k 4--Fidk-1-
LRy

WA 10: FEMRY, "H-NMR (300 MHz,
CDCLy) 8: 9.65 (1H, s, CHO), 7.21 (1H, d, J = 3.6 Hz,
H-3), 6.59 (1H, d, J = 3.6 Hz, H-4), 5.13 (2H, s, H-6),
2.12 (3H, s, CH3); C-NMR (75 MHz, CDCL;) ¢:
177.3 (C-1), 152.4 (C-2), 122.3 (C-3), 112.6 (C-4),
155.5 (C-5), 57.4 (C-6), 170.1, 20.5 (COCH3). LA %4
a5 scmkapaE — 2, hkEE S 10 4 5-2
T 4o, FFY R

a1 BEREHPRY), 45 ESI-MS m/z:161
[M+CI] #i 52 AR 2> 7 il 126, 454 "H-NMR.
PC-NMR 8 H #0774 CeHeOs. 'H-NMR
(300 MHz, CDCL3) 8: 9.55 (1H, s, CHO), 7.23 (1H, d,
J = 3.3 Hz, H-3), 6.52 (1H, d, J = 3.3 Hz, H-4), 4.70
(2H, s, H-6); “C-NMR (75 MHz, CDCLy) 6: 177.8
(C-1), 152.2 (C-2), 123.2 (C-3), 109.9 (C-4), 160.9
(C-5), 57.3 (C-6). A% 5 ek — 5",
HERASEAL S 11 g 533 PR R

EW12: AR, 4l ESI-MS m/z: 315
[M+CI]™ A E IR 7 280, 454 'H-NMR.
BC-NMR i el 53 7 CieHp404 'H-NMR
(300 MHz, DMSO-d) &: 7.38 (1H, dd, J = 18.6, 3.0
Hz, H-3), 5.74 (1H, br d, J = 18.6 Hz, H-2), 5.70 (1H,
ddd, J = 15.0, 9.0, 3.0 Hz, H-11), 5.23 (1H, dd, J =
15.0, 9.6 Hz, H-10), 4.74 (1H, m, H-15), 4.08 (1H, m,
H-7), 3.96 (1H, br d, J = 9.0 Hz, H-4), 2.34 (1H, m,
H-5), 1.90~2.05 (2H, m), 1.62~1.90 (5H, m), 1.45
(1H, m), 1.20~1.30 (2H, m), 1.22 3H, d, J = 6.6 Hz,
H-16), 0.95 (1H, m); "*C-NMR (75 MHz, DMSO-ds)
5: 165.8 (C-1), 116.3 (C-2), 154.5 (C-3), 74.4 (C-4),
51.8 (C-5), 31.5 (C-6), 70.6 (C-7), 41.0 (C-8), 43.4
(C-9), 137.3 (C-10), 129.3 (C-11), 33.5 (C-12), 26.6
(C-13), 43.2 (C-14), 70.9 (C-15), 20.8 (C-16).
'H-NMR. "“C-NMR ¥ %c4f 15 Sciont i — 501, g
e &) 12 7y brefeldin A

WEY 13: AMkA, 'THINMR (300 MHz,
CDCl3) 6: 9.76 (1H, s, CHO), 7.36 (1H, br d, J = 8.4

Hz, H-6), 7.35 (1H, br s, H-2), 6.97 (1H, d, J = 8.4
Hz, H-5), 6.22 (1H, br s, OH), 3.89 (3H, s, OMe);
PC-NMR (75 MHz, CDCL) 6: 129.8 (C-1), 114.4
(C-2), 151.7 (C-3), 147.1 (C-4), 108.7 (C-5), 127.6
(C-5), 190.9 (CHO), 56.1 (OMe). LA % 5 SC kR
B8, A 13 AR .

EY 14: AR AR, "TH.NMR (300 MHz,
CDCly) d: 7.92 (2H, d, J = 8.4 Hz, H-3, 5), 6.78 (1H,
brs, OH), 6.92 (2H, d, J = 8.4 Hz, H-2, 6), 2.59 (3H,
s, CH3)o L&) 14 5 4-F LKy 6) B L2,
R —3. #e o) 14 Xt RN .

EY 15: AEK A, 'HINMR (300 MHz,
DMSO-ds) 6: 12.2 (1H, br s, COOH), 9.57 (1H, br s,
OH), 7.50 (1H, d, J = 15.9 Hz, H-7), 7.28 (1H,d,J = 1.5
Hz, H-2), 7.08 (1H, dd, J = 8.4, 1.5 Hz, H-6), 6.79 (1H,
d, J = 8.4 Hz, H-5), 6.34 (1H, d, J = 15.9 Hz, H-8), 3.82
(3H, s, OCH3). L F¥cdi 5 sciifafos 2", b
SEALEY) 15 N BTBLIR .

EY 16: Ak A, 'H.NMR (300 MHz,
CDCl3) d: 9.66 (1H, d, J = 7.7 Hz, CHO), 5.97 (1H, br
s, OH), 7.41 (1H, d, J = 15.8 Hz, H-7), 7.13 (1H, dd,
J = 8.0, 1.8 Hz, H-6), 7.07 (1H, d, J = 1.8 Hz, H-2),
6.97 (1H, d, J = 8.0 Hz, H-5), 6.60 (1H, dd, J = 15.8,
7.7 Hz, H-8), 3.97 (3H, s, OMe). L\ ¥l 5 SCiikik
w8, H R A 16 I BTELRE .
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