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Abstract: From the 70% ethanol extract of the stems of Rhodiola bupleuroldes, five compounds were

isolated by repeated silica gel column chromatography. Their structures were determined by spectroscopic (UV,
IR, ESI-MS, 'H NMR, "*C NMR and 2D NMR) and chemical methods as rhobupcyanoside A (1), p-coumaric

acid (2), 4, 5-dihydroxy-3-methoxybenzoic acid (3), schizandriside (4) and kaempferol (5).

Among them, 1 was

a new compound, and 2—5 were isolated from R. bupleuroldes for the first time.
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Figure 1  Structures of compounds 1-5
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'HNMRIE B8 T 245 AR5 ou 7.24 (2H,
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Figure 2 Key HMBC correlations of compound 1
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Table1 NMR data of compound 1*°

"H NMR 3C NMR
C-1 - 115.4
C-2 - 111.0
C-3 6.97 (1H ,t,J=6.0 Hz) 148.6
C-4 4.56 (1H, dd, J=14.5, 6.0 Hz)
4.43 (1H, dd, J = 14.5, 6.5 Hz) 66.4
C-5 4.97 (2H, s) 63.3
c-1" - 118.4
c-2" 7.24 (1H, s) 107.0
c-3" - 147.7
C-4" - 141.2
C-5" - 147.7
C-6" 7.24 (1H, s) 107.0
c-7" - 165.0
3", 5"-OCHs 3.81 (6H, s) 56.1
Glucose
C-1 424 (1H,d,J=28.0 Hz) 102.8
c-2' 2.99 (1H, m) 73.3
C-3' 3.12 (1H, m) 77.0
C-4 3.06 (1H, mz) 70.0
C-5' 3.15 (1H, m) 76.7
C-6' 3.67 (1H, m), 3.46 (1H, m) 61.0

All spectra were recorded on Bruker AV500 NMR spectrometer
in DMSO-ds; "Assignments were established by HSQC, HMBC

Fr2 (AUi-HEE 99 : 1) Wiy, 45— Tl
100 : 0~95 5 BAEEVENL, FRubAT B4R RNEY
3 (75 mg). Fr.3 (AM-HEE 97 1 3) Wify, ShEAEE
W (GT-TPEE 981 1~9: 1) BEMLEY 1 2 g).
Frd4 (Fi-FEE 95 1 5) WA &ahkcm e (&-H
W% 95 :5~9: 1) 135 Fr4-1 fl Fr4-2. Fr.4-2 LR
R (FA-FEE 93:7) &, EEMERMLEY 5
(50 mg); Frd-1 &b rEekE s (F-FHEE 92 :8)
G, HEEMEEMEEY 2 (6 mg). Fr.6 (A fi-H
fig 85:15) &R FHERAT (il (R i-FRE 9: 1~
85 :15) #EMLAW 4 (15 mg).

2 LT

wEM 1 AMEEMHRA (CHOH). [a]p'

11.4 (¢ 0.7, CH;0H). UV (Anax, CH;OH): 236, 250 nm.

IR (KBr) viem ": 3 517, 3 422, 3 222, 1 713, 1 612,
1514, 1457, 1368, 763, 636. HR-ESI-MS m/z: [M+Na]"
478.130 6 (calcd. for CpH,sNO,Na, 478.132 0), ESI-
MS 25 US> 1 B 106 K m/z: [M+Na]” 478.1. '"H NMR
1 BC NMR H4i W3 1. % "TH NMR. °C NMR.
HSQC.HMBC &£ 4 73 #r, i &4 1 4 (E)-4-0-
B-D- N T 7] 78 i i -2-(WF k- (3, 5- = F AUk -4- R 0
KHRER)-2- T Ml 1 AFEY), s NSt
e REH 2% A (thobupcyanoside A).

HEW 2 AfEHRE S (CH;0H), mp 206~
208 ‘C. ESI-MS m/z: [M—H] 163. IR (KBr) v/cm
3 380, 2 827, 1 674, 1 603, 1 239, 690. 'H NMR
(CD;0D, 500 MHz) &: 7.59 (1H, d, J = 16.0 Hz, H-7),
7.44 (2H, d, J= 8.8 Hz, H-2, 6), 6.80 (2H, d, J= 8.8 Hz,
H-3, 5), 6.27 (1H, d, J=16.0 Hz, H-8). Ll F¥#s 5
RFRE (6] o R B Ix i, A8 e s
YA G IR (p-coumaric acid).

e 3 AfEHR4d (CH;0H), mp 219~
223 “C. EI-MS m/z: [M]" 184. IR (KBr) v/cm™": 3 495,
3280,3 060, 1 649, 1 614, 1 325, 1220, 866. 'H NMR
(CD;0D, 500 MHz) d: 7.19 (1H, d, J = 2.0 Hz, H-6),
7.18 (1H, d, J = 2.0 Hz, H-2), 3.87 (3H, s, 3-OCH3).
3C NMR (CD;OD, 125 MHz) d: 170.5 (C-7), 149.4
(C-3), 146.5 (C-5), 140.7 (C-4), 122.3 (C-1), 112.5
(C-6), 106.6 (C-2), 56.9 (-OCH;). LA _E#¥E 5 SCikik
T ¥ 7 IR -3- F L Tk A O F, AR — 3.
EWAEY) 3 WK ETIR-3-F N (4, 5-dihydroxy-3-
methoxy-benzoic acid).

a4 AGTLE A (CH;0H). ESI-MS
m/z: [M+Na]" 515.3. IR (KBr) v/em ': 3 429, 2 928,
1612, 1273, 1040, 627. "HNMR (CD;0D, 400 MHz)
5:6.77 (1H, d, J=2.0 Hz, H-2), 6.73 (1H, d, J= 8.0 Hz,
H-6), 6.64 (1H, s, H-2), 6.62 (1H, dd, J = 8.0, 2.0 Hz,
H-5), 6.16 (1H, d, J = 0.8 Hz, H-5'), 4.05 (1H, d, J =
11.2 Hz, H,-9), 4.04 (1H, d, J = 8.0 Hz, H-1"), 3.97 (1H,
dd, J = 10.0, 2.0 Hz, H,-9"), 3.80 (3H, s, 3-OCHj3), 3.79
(3H, s, 3'- OCH3), 3.79 (1H, m, H,-5"), 3.75 (1H, dd,
J =112, 3.6 Hz, Hy-9), 3.69 (1H, dd, J = 10.8, 6.0 Hz,
H,-9"), 3.45 (1H, m, H-4"), 3.27 (1H, m, H-7), 3.21 (1H,
dd, J = 10.0, 3.6 Hz, H-3"), 3.18 (1H, m, Hy-5"), 3.10
(1H, t, J=10.8 Hz, H-2"), 2.82 (2H, m, H-7"), 2.06 (1H,
m, H-8), 1.84 (1H, tt, J=10.8, 2.8 Hz, H-8'). *C NMR
(CD;0D, 100 MHz) 6: 134.4 (C-1), 114.4 (C-2), 147.3
(C-3), 145.3 (C-4), 116.2 (C-5), 123.2 (C-6), 48.0 (C-7),
46.0 (C-8), 69.6 (C-9), 129.2 (C-1"), 112.6 (C-2"), 149.0
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(C-3"), 146.0 (C-4"), 117.5 (C-5'), 138.7 (C-6'), 33.9
(C-7), 39.8 (C-8'), 67.0 (C-9"), 105.9 (C-1"), 78.0
(C-2"), 75.1 (C-3"), 71.3 (C-4"), 65.3 (C-5"), 56.6
(3-OCH3), 56.5 (3'-OCH3). LA b4 5 SCik ik 1) 8
IR AT REE T I, A8 HEt A
4 Jy HAAO FWR T FRAATY (schizandriside)o

&M 5 WEERE S (CH;0H), mp 275~
277 °C. ESI-MS m/z: [M+H]" 287.0. IR (KBr) v/cm "
3318, 1 660, 1 566, 1 510, 'H NMR (CD;0D, 300
MHz) d: 8.10 (2H, d, J = 8.5 Hz, H-2', 6'), 6.91 (2H, d,
J = 8.6 Hz, H-3', 5), 6.40 (1H, s, H-8), 6.18 (IH, s,
H-6). “C NMR (CD;OD, 75 MHz) 0: 177.5 (C-4),
165.6 (C-5), 162.5 (C-7), 160.5 (C-4'), 158.2 (C-9),
148.1 (C-2), 137.2 (C-3), 130.7x2 (C-2', 6"), 123.8
(C-1"), 116.3x2 (C-3', 5"), 104.5 (C-10), 99.3 (C-6),
94.4 (C-8)o LA I Hiii 15 SCHRFRE (1 1L 2 Wy K ™ 2%t
M2, BEEY 5 AILEN (kaempferol).

BRkER LS 12920 mg, 1A CH;0H 60
mL JHGAfE, FINAKRHCI 12 mL #2247, B T80 C
KRR AR 2 b, ZKAE 564 JE BOK AT 5 0 2 8 A it
i AE TLC _EJ#JF, P57 CHCl;-CH0H 2 @ 11,
45 I oo B e R B S — 2
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