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Study on degradation products of senkyunolide A and senkyunolide I

ZUO Ai-hua, WANG Li, XTAO Hong-bin
Key Laboratory of Separation Science for Analytical Chemistry, Dalian Institute of Chemical Physics, Chinese Academy
of Sciences, Dalian 116023, China

Abstract: Objective To investigate the factors influencing the stability of senkyunolide A and senkyunolide I, then to isolate and
identify the degradation products stored at room temperature under direct sunlight for 2 months. The possible degradation pathways
were proposed. Methods Semi-preparative HPLC was employed to isolate the degradation products. UV, MS, and NMR were used
for the structure elucidation. Results Oxygen is the major factor influencing the stability of senkyunolide A and sekyunolide 1. Under
the conditions mentioned above, senkyunolide A was completely transferred into butylphthalide through dehydrogenation, while
senkyunolide I was partly transferred into its isomer (E)-6, 7-transdihydroxyligustilide through isomerization after direct sunlight for 2
months. Conclusion To keep their stability, senkyunolide A and sekyunolide I should be stored at low temperature condition without
light and oxygen.

Key words: Ligusticum chuanxiong Hort.; senkyunolide A; senkyunolide I; degradation products; (£)-6, 7-transdihydroxyligustilide;
butylphthalide

TKA AR S M 1 25 SN A 5 My s 8 s i
RSB N B E MEIRE TR 2, ARSI R 3R

JNE ATERHEY N S Ligusticum chuanxiong
Hort. [P TEMEZE, MG M dis s A 2. ek

O EEAFEREE . D RIm B ED K,
CRIE 80 2010 S hic LR BRI AT A 2L B 2l
(FFhR, FR B BRI 5 B 4 U 1A 0.9 mg/gl?),
WAFAE T A A 2, Tk MERR 25 1
10125 PR ERERSRE B TR 7 ik 20 me/g, A2 Xt
FEARGy, BAY KA . ARV B0 A
PR AR R JErh B IR, VI Pl A R
FENES R T A0 B ZORIRS & ), 2 BHokoi %
(P SEEI(EF SUC S %I E URIE A BBV (AN

Ui HEA: 2012-05-28
EEUH: BXARFAILEEBIE (30973873)

[DE = SN AL AR/ I e (1D pE IR
fig A RIS N EE T B R ILRIE . 4 T S 4f
A A7 I, A 0 B AR e S AL
FEPEAT RGBT o AL 5 550 WV ) 1| 25 N i
A TS NEE TREEMRZER, JFx HAE =R
B ARG IS B Bt 7= Wy g AT s A S 55, HE
b R AT O] e
1 X5

Bruker 500 MHz i E4=1; Waters 600E fill#%

EEEN: e (1984—) L, WWRIGFA, EERFE, TR NFRAT WK > B hil a6 L 2y A i o

Tel: (0411)84379907 E-mail: zuoaihua@dicp.ac.cn

«BITEE M4  Tel/Fax: (0411)84379756 E-mail: hbxiao@dicp.ac.cn



©2128 -

¢ 3% Chinese Traditional and Herbal Drugs 3543 % 28 118§ 20124 11 A

R EIORAR O35 Waters 2690 =0 AH (A (£,
FEVUTCAR RS, HAMAHL, Bshdtreds, HEER
42); Waters 996 AR FEAIFGIRZE; Millennium 32
% TAEuG; Finnigan TSQ — 2% PUARAT By (36
Thermo 2~ w)), H7A ESI Y5 Xcalibur 1.0 TAE
Ve LM (fhi4li, Fisher Chemicals AF]); FIEE (4
wal, PEETAED; VKSR (b, Rk
WIRF)); Millipore L /K (3 [F Millipore 24 7] ).
JUESIET-DY I ReR, e PU )1 e B 258} 2 B oy i3k
A N RHEY) Ligusticum chuanxiong
Hort. THARZE. 715 Nl A FIVE)NE NS T
ARSI = NI oy B 15 2, 42 HPLC (AR IH
—4k, R EIAE 95%LL L.
2 H#E
2.1 @IEFARILE &Y
2.1.1  HOiESAE  Inertsil ODS-3 (OiEA: (250
mmX4.6 mm, 5um), JisiHH A LN, B hiEal
K, BRFEVEIRAR: 0~5 min, 5%~10% A; 5~45
min, 10%~70% A; 45~60 min, 70%~100% A,
AR R 1.0 mL/min, A3 K 280 nm.
2.1.2 il A Chromatorex Cig
(250 mmX20 mm, 10 pm), VisHAHK FEEAIK, 44
FUf & 15 mL/min, K%K 280 nm.
2.1.3 gt mmiZ ey (ESD 1, EET
AR, ARV m/z 100~1 000, HN#AE
AR PE 320 °C, AR 42kV, WESIETHN
27.9 kPa, <4 20 AU.
22 AREHXFENZSAHE A FUENSHE 1R
ENHBIFMN
O3 BIRRECRE )1 25 A A 17.32 mg FIEE 5 Y g
140.67 mg, FFEEEAZE 25 mL, 43758 1 mL &

100
80

60

40

AR R 1 %

20

T, M. ANEHAM NEE. AR
gt HoAS e g ma . RN R LE 4 7 40,
60. 80 CE &M THAT, T 0. 2. 3. 4. 5. 6,
7+ 8+ 9 hlllE L m A4 £
23 MERERNEE

Oy SIFREGEE )25 A G A 34 mg FIVE = g T
1.40 mg, BT EE AR, 2 A5 LIRS
2 WREHH 5 64T HPLC-MS 7347,
3 #£R
3 FEZHBETHISHEAFFEINSHEIRE
DEHTL

PLOh JU5E &4 100%, tHE S d Ja% M. AN
IR F ARG A B I 7 B 2 A2 4k
(R Do BHFZMT5d ), JEHEENE N A Rl
FENNS AT T ST 20 BOEATC o T AN P44
NS5d A, AR A RN IR TR A
BT N, HOGRGBRGR, i S0BAIK, X REe
JEHL AL RS R LA E RIS R

1 R vE )1 A e A FIVE NS AR T AEANA]
MR N AR ) R i A B4k, BL O h IR o
H100%, FIULEE)E AR A 5 40 CH &AM
FOEALAE, P BEAANA; 7E.60 CF 6 h M
1 AREZBETFENSHE A FGENZAEINRES

Table 1 Determination of senkyunolide A and senkyunolide I

under different conditions

% 1 FENE NS A/ % CENSNEE T %
i 2 99.70 98.18
AN 86.91 92.85
AL %1 99.71 97.76
ANE A 80.17 79.95
Y A 98.57 97.76
AN A 73.13 79.95
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Fig.1 Content changes of senkyunolide A (A) and senkyunolide I (B) at different temperatures and time
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Fig.2 HPLC chromatograms of senkyunolide A (A)
and sample kept at room temperature

under sunlight for 2 months (B)
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Fig. 3 UV spectra of senkyunolide A (A)
and new compound (B)
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Fig.4 MS (I) and MS? (IT) spectra of senkyunolide A (A) and new compound (B)
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Fig. 5 Degradation pathway of senkyunolide A
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Fig. 6 HPLC chromatograms of senkyunolide I (A)
and sample kept at room temperature

under sunlight for 2 months (B)
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Fig.7 UV spectra of senkyunolide I (A) and new compound (B)
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Table 2 '"H-NMR and *C-NMR data for senkyunolide I and new degradation products
B NS ARSI BB
Su ¢ S dc
1 — 169.1 — 168.6
3 — 152.8 — 150.8
4 2.45~2.59 (2H, m) 19.1 2.67~2.82 (2H, m) 22.9
5 1.85~1.93 (1H, m) 26.6 1.87~1.94 (1H, m) 27.2
2.08~2.10 (1H, m) 2.12~2.17 (1H, m)
6 3.98 (1H, brs) 71.7 3.93 (1H, m) 71.4
7 4.48 (1H, brs) 67.8 4.49 (1H, brd, J= 6.1 Hz) 68.5
8 — 125.9 — 128.3
9 — 148.0 — 147.6
10 5.25(1H, t,J=7.9 Hz) 114.3 5.80 (1H, t, J= 8.6 Hz) 118.3
11 2.35(2H, q,J="7.5 Hz) 28.1 2.31(2H, q,J=7.7 Hz) 28.0
12 1.49 (2H, sext, J = 7.4 Hz) 19.1 1.53 (2H, sext, J = 7.3 Hz) 23.0
13 0.95 (3H, t,J=7.4 Hz) 13.8 0.97 (3H,J="7.4 Hz) 13.7
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Fig.8 Degradation pathway of senkyunolide I
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