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Isolation and quantitative determination of polyacetylenes in Bupleuri Radix
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Abstract: Objective To study the separation of polyacetylenes and content of them in Bupleuri Radix from different bases and
different habitats. Methods Silica gel, Sephadex LH-20 column chromatography, and preparative thin layer chromatography were
used for the isolation and purification, the chemical structures were identified by NMR spectroscopic analyses, and the content of the
polyacetylenes was determined by UPLC-PDA. Results Four polyacetylenes were isolated from the petroleum ether fraction of
Bupleuri Radix and identified as (2Z,8Z,10E)-pentadecatriene-4,6-diyn-1-ol (1), (2Z,8F,10E)-pentadecatriene-4,6-diyn-1-ol (2),
(2Z,8Z,10E)-heptadecatriene-4,6-diyn-1-ol (3), and bupleurynol (4). The contents of the polyacetylenes in Bupleuri Radix from various
cultivation locations and origins were different, the locations may have greater impacts on the content than the species. Conclusion
Compounds 1 and 3 are two new natural products named bupleurynol A and bupleurynol C, and the two compounds are more stable in
the presence of Cis-trans isomers. The method is easy, accurate, reliable, and has the good reproducibility and high sensitivity, and can
be used as a detection method for the polyacetylenes in Bupleuri Radix.
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Fig. 1 Structure of compounds 1—4
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S5 M B AR %, B 0542 (1H, d, J =
10.5 Hz), 6.51 (1H, dd, J = 10.5, 10.8 Hz), 6.59 (1H,
dd, J=15.6, 10.8 Hz), 6.01 (1H, dt, J = 15.6, 7.1 Hz)
AL G R Ry U B L3 50 D R s X 4 0.90
(3H, t,J = 7.2 Hz, H-15) AJ 40, 1Z4b g e 3L 55 K vy FH

B o Goad T YEAROGIEAS BT, e B BEIE RN,
gEA UL REHE, et 5 1 o (2Z,8Z,10E)-2,8,10-
AU H-4,6- b1, S SRR, Bk
Y, N SE b A, R R EE R 1.
a2 Ltk (FED . HR-EI-MS m/z:

#*1 k&4 17503 B '"H-NMR (600 MHz, CDCl;) #1 *C-NMR (150 MHz, CDCl;) #1128
Table 1 'H-NMR (600 MHz, CDCl;) and “C-NMR (150 MHz, CDCl;) data of compounds 1 and 3

. EW1 &Y 3
On dc Ou dc
1 4.44 (2H, d,J = 6.4 Hz) 61.3 | 4.44 (2H, d,J= 6.8 Hz) 61.3
2 6.23(IH,dt,J=10.8, 63 Hz) 1459 | 6.26 (1H, dt,J=10.8, 6.7 Hz) 145.9
3 5.68 (1H, d,J=10.8 Hz) 109.6 | 5.70 (1H, d,J=10.8 Hz) 109.6
4 78.6 78.6
5 79.8 79.8
6 783 783
7 80.8 80.8
8  542(1H,d,J=10.5 Hz) 105.0 | 5.42 (1H,d,J=10.5 Hz) 105.0
9 651 (IH,dd,J=10.5, 10.8 Hz) 144.7 | 6.51 (1H, dd,J=10.5, 10.8 Hz) 144.5
10 6.59(1H, dd,J=15.6, 10.8 Hz) 127.7 | 6.59 (1H, dd, J = 15.6, 10.8 Hz) 127.8
11 6.01 (1H, dt, J = 15.6, 7.1 Hz) 140.5 | 6.02 (1H, dt,J=15.6, 7.1 Hz) 140.5
12 2.19(2H,q,J=7.2 Hz) 329 | 220 (2H, m) 329
13 1.38 (2H, m) 31.6 1.38 (2H, m) 31.6
14 1.32 (2H, m) 225 1.29 (2H, m) 289
15 0.90 (3H,t,J=72Hz) 13.8 1.29 (2H, m) 28.8
16 1.29 (2H, m) 225
17 0.90 (3H, t,J= 6.8 Hz) 14.0

215.139 5 [M+H]" GIHEAE N 215.139 1), HERAH
X 214, 4ity "TH-NMR Al "C-NMR
Mo0h CisHigO, AR R 7. AP GG A
NMR $di 54649 1 FISEiems s, 2t
Lz, K4 "H-NMR 1 5.57 (1H, d, J = 15.6 Hz), 6.71
(1H, dd, J=15.8, 10.8 Hz) v %1, C8 Fl C9 2 [H]
XUk ;2 3. 'H-NMR (600 MHz, CDCl3) J: 4.44
(2H, d, J = 6.4 Hz, H-1), 6.23 (1H, dt, J = 6.4, 10.8
Hz, H-2), 5.68 (1H, d, J = 10.8 Hz, H-3), 5.57 (1H, d,
J = 15.6 Hz, H-8), 6.71 (1H, dd, J = 15.6, 10.8 Hz,
H-9), 6.12 (1H, dd, J = 15.6, 10.8 Hz, H-10), 5.90
(1H, dt, J = 15.6, 7.1 Hz, H-11), 2.14 2H, q, J = 7.2
Hz, H-12), 1.38 (2H, m, H-13), 1.32 (2H, m, H-14),
0.90 (3H, t, J= 7.2 Hz, H-15); "“C-NMR (150 MHz,
CDCl;) 8: 61.2 (C-1), 144.9 (C-2), 109.7 (C-3), 77.6
(C-4), 79.9 (C-5), 75.1 (C-6), 83.1 (C-7), 107.1 (C-8),

145.7 (C-9), 129.4 (C-10), 140.7 (C-11), 33.0 (C-12),
31.7 (C-13), 22.1 (C-14), 13.8 (C-15). il i Bk %2,
L E St 5 scmkaE — 5, s ey 2 o
(2Z,8E,10E)-2,8,10- Fi.t —#5i-4,6- —H-1-F%
e 3. Tothds ik (FIE) . HR-EI-MS m/z:
243170 1 [M+H]" GIHEER 243.170 4), HEWZ
WA IARRT 2 7l 242, 454 'H-NMR #1
BC-NMR #EJ4> 738 CiH»0, AHWAIE N 7.
SRS 5 S8R AH R, E 252, 267, 298.
316 1338 nm AbF e KW &, HERT L 5 A 1
ANRUFS- R RO, AR PC-NMR i a4,
A 17 AR T, B 6 AN A MK (5 105.0~
145.9), 4 ANk (6c 78.3~80.8) 7 MR (dc
14.0~61.3). 4% 'H-NMR "1 6 4.44 (2H, d, J= 6.8
Hz), 6.26 (1H, dt, J = 10.8, 6.7 Hz), 5.70 (1H, d, J =
10.8 Hz) #dis, NI S50 8 1 A0 F R 5 Ak
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BUBEAT I, A on 5.42 (1H, d, J = 10.5 Hz),
6.51 (1H, dd, J = 10.5, 10.8 Hz), 6.59 (1H, dd, J =
15.6, 10.8 Hz), 6.02 (1H, dt, J = 15.6, 7.1 Hz) wJ %01
SER U, By IR K, 4 0.90 BH,
t,J=7.2 Hz, H-15) W[40, &8 1 ANF. 4G
YIRS G AT NMR £04l 5 28 SRR E AL, &
i NMR $dfa s b B, R4 "H-NMR ' 5.42 (1H,
d,J=10.5Hz), 6.51 (1H, d, J=10.8 Hz) "4, tb&
W) 3 SEEHHEE N Cy R Co PN J SRS WL . 25
o T HEA DGR ST, e EEERIY . SRA
CLEEdE, #ete S 3 b (2Z,8Z,10E)-2,8,10-1
bt = M-4,6- - 1-BE, b 1 ANEHRE Y, wah
ST Co HARMZMIEE WK 1,

&Y 4: L Fk (RED . HR-EI-MS m/z:
243.170 2 [M+H]" GIEAE N 243.170 4), #EHi%
BN o1 Rk 242, 4373 C17Hp0, A
MR % 7, "H-NMR (600 MHz, CDCl3) J: 4.44 (2H,
d, J = 6.8 Hz, H-1), 6.26 (1H, dt, J = 10.8, 6.7 Hz,
H-2), 5.70 (1H, d, J = 10.8 Hz, H-3), 5.56 (1H, d, J =
15.5 Hz, H-8), 6.70 (1H, dd, J = 15.6, 10.8 Hz, H-9),
6.11 (1H, dd, J = 14.8, 10.9 Hz, H-10), 5.89 (1H, dd,
J=14.8,7.3 Hz, H-11), 2.15 (2H, m, H-12), 1.39 (2H,
m, H-13), 1.29 (2H, m, H-14), 1.29 (2H, m, H-15),
1.29 (2H, m, H-16), 0.89 (3H, t, J = 6.8 Hz, H-17);
BC-NMR (150 MHz, CDCl;) &: 61.2 (C-1), 144.9
(C-2), 109.7 (C-3), 77.6 (C-4), 79.9 (C-5), 75.1 (C-6),
83.1 (C-7), 107.1 (C-8), 145.7 (C-9), 129.4 (C-10),
140.7 (C-11), 33.0 (C-12), 31.7 (C-13), 29.0 (C-14),
28.9 (C-15), 22.6 (C-16), 14.0 (C-17). il it SCHRK R,
DA_E$ds 5 ScmkapoE — 80, s et 4 s
R .
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P &A1 200 4 MEA Y0 kg o iR,
e RS k4. WE, 4RERX 4 MEEY
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W2 SRR 1 2~4 4EY 1 s 3
SAFEIBIG 1 1~1.5 MAaY 2, ka4 &
PRI R 10 2~4 IMALE 2. BeBALEY 1 FI
2. 3 F1 4 53 iR AW ERIRAAS BILLGI A 1 1 1~4 1)
HEW 1 RAEY) 2, FEu AR e AT %52,

LS 2 ORI S A I, s A LA
M1 1~4 i, 2/NHNT 4 CHBRAAM T IRATF

Fg o A ) O I 25 R A 4k 8 AR T B R IR 5
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3.1 i GBREH &

RIS SETARE SR L) 5.0 g0 N 8 1553 95% L. 1%,
PR 2 IR, BEK 2 b, SOFRIRH, 8, R 2
RICEER, MKSHEL WA RRE . HITEA R
JRUAN ] 77 i S 5H 2845 8 I YR AR T 10 mL 5
b, WRERZIRL, REA), VRN A S
3.2 XERSBERRTIE

I3 RREC S AR G 1~4 s 509y
WA 72.15%. 94.99%. 87.32%K1 96.76%) ifit,
S E, B 10 mL SR, 0 AR R 2
ZIRE, FEAT, BT IR . 0 DR B
it OGO A S, EFERT 0.22 pm 74
FLUEMEE I
33 ®iEEH

i AE: BEH CigAF (100 mmX2.1 mm, 1.7
um); B NK (A) -2 (B, BREMES: 0~
2 min, 30%~40% B; 2~4 min, 40%~50% B; 4~
6 min, 50%~55% B; 6~9 min, 55%~65% B; 9~
11 min, 65%~75% B; 11~13 min, 75%~95% B;
13~15 min, 95%~30% B; {AF1ii & 0.5 mL/min;
FE# 40 C; HEFEE 1 pL; A IRK 315 nm.

34 FHIEFUNE

3401 RGEHVEFELE S ol B S ORI R
SRV U s, e IR (B 1D, SRR E
Tk R G T R4
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= 1 N
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Fig.1 UPLC of samples (A) and reference substance (B)
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1.49. 0.59. 0.29 pg/mL, &G 2 ik 537
7 30.11. 15.05. 3.01. 1.50. 0.602. 0.301 pg/mL,
WA 3 FEIKRIE SN 13.9.6.95.1.39.0.695.
0.278. 0.139 pg/mL, FHAEY 4 FUREIKEE S HA
2442, 12.21. 244, 1.22. 0.48. 0.244 pg/mL ¥
AT, TG R s AT I LA
R ALRR (YD, FHNXT IR oA B A bR (X,
ng) ZflbRUEiiZe. EW 1~4 LR 3N
Y=8484.5X—1761.0, R*=0.999 1; Y=16450 X—
15384, R*=0.9992; Y=6653.0 X—756.88, R’=
0.999 3; Y=28963 X—3 135.1, R*=0.999 3, Zk
Y4504 0.299~29.9.0.421~42.1.0.139~13.9,
0.085~8.5 ng/mL. ZiREW], (&P 1~4 £
W FESE N Stk X &R R

343 REEREK R RS, e bl
TEAPFE ST IERE S IR, BRHR 1 pL, WHEAEY 1~4
UEE THT AR 1K) RSD i, &5 373701 4 0.81%10.73%-0.55%

0.28%; FRILTTIENE % R AT
344 BEEMEWRE  HUEHERES S , iR 4317
T AR S, 5 Bid i sl e, THEA
G 1~4 P37y 0 % RSD ., &5 3P
BB R 6.9, 120.7. 3.6, 56.6 pg/g, RSD i
I 1.29%. 0.97%- 1.15%F1 0.11%; FRWi% )y
EEEVERLT.
345 IFERICERIRES RS R FRE AR S T
SEEHRERD 5 0y, RTINS DT ORI, R i &
JIEERAE, e FF v EE IR & RSD i, 4553
Ew 1~4 W58 101.17%
100.53%-+100.39%7F1 99.99%; RSD {435l 4 1.29%-
0.98%- 1.15%%110.11%.
35 MEHR

K370 R Tl g A i, de 3.3
T (038 2 P F AN [R] 7 R AN [R) 366 R S8 50 24 44 o LA
WiE, ERNEg R INE 2.

R2 FRERRAFREFHEHAT 4 MEZREUSHRE S H
Table 2 Contents of polyacetylenes in Bupleuri Radix from different bases and different habitats

T B (pgg)

HE R FEH -
1 2 3 4 SV
SEHH thvg-1 0 0 6.3 0.3 6.6
-2 15.3 175.0 6.6 49.7 246.6
gt} 42 80.2 3.7 39.0 127.1
i 0 0 0 0 0
Wi SE W51 6.7 120.2 3.5 56.7 187.1
W%-2 0.8 0 18.4 0 19.2
Ak 1.4 0 0 0.4 1.8
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