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B E MANMOFORERHEEYRRESAT BWACEGY 2 EREMNERE I KB (L
hexacosanol, 1) , B-%F B BZ( B-sitosterol, 2) , 81 E b H ( daucosterol, 3) , B BE (tyrosol, 4) , £E & K H (salidroside,5)
BR M (gallic acid,6) , L 5 B (kaempferol, 7) , B &-7-O-(3"-3-D- B & i & ) - o- L- RZEHEH (rhodiosin, 8),
ek 2T B K F (rhodionin, 9) , X #2555 B B ( 4-hydroxybenzoic acid, 10), geranyl 1-O-a-L-arabinopyranosyl{1—
6)-B-D-glucopyranoside( 11), 2, 7-anhydro-3-D-heptul-opyranoses ( the altro isomer, 12), Z B8 — + 75 %¢ B% BE
(cerotyl acetate,13),1,2,3,4,6- A BB FHEE-L-D M & ¥ (1,2, 3, 4, 6-pentagalloyl- B- D-glucopyranose,
14), ARES B B EA, i HPLC XM ACHBY Ak i 8 MEHT TN FUE T zE T UAES T
BARAGAMARR LEREZRSNHERY PO RXEFRN SR,

XEH WILFZ4RX;HPLC At AR XH

CHEMICAL STUDY ON RHODIOLA FROM LIJIANG

ZHOU Ling-yun!,ZHANG Xiang-hua®, CHEN Chang-xiang! *
(1. State Key Laboratory of Phytochemistry and Plant Resources in West China , Kunming Institute of
Botany, the Chinese Academy of Sciences ,Kunming 650204, China;
2. The Pharmaceutical Department of Guivang Medical College ,Guiyang 550001 ,China)

Abstract Fourteen compounds were isolated from the crude extracts of Rhodiola from Lijiang.
They were identified as 1-hexacosanol( 1), B-sitosterol(2) , daucosterol(3) , tyrosol (4) , salidroside
(5), gallic acid(6), kaempferol (7), rhodiosin (8 ), rhodionin (9 ), 4-hydroxybenoic acid (10),
geranyl 1-O-a-L-arabinopyranosyl ( 1 —> 6 )-p-D-glucopyranoside ( 11), 2, 7-anhydro-g8-D-
heptulopyranoses( 12) , cerotyl acetate(13),1,2,3, 4, 6-penta-galloyl- 8-D-glucopyranose ( 14) by
MS,'H NMR and *C NMR data. With the isolated salidroside, the content of commercial crude
extracts of Rhodiola from Lijiang were determined. At the same time, eight compounds were
confirmed in the HPLC chromatrograph of commercial crude extracts of Rhodiola from Lijiang.

Key words Rhodiola from Lijiang; HPLC analysis; salidroside
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Fig.1 The structures of compounds 1~ 14

1 (UEEFHR

Berg LR F AM-500 7Y A% 1 3t B B i 30
E,TMS R AR, %A VG Autospec T itk {
Fo PEBMERE(MPLC): A Brucker-681 B [E
RAREIE, e - EEFATSEERL T £
74 100 B, 200 — 300 B &EK X REK H, B &=
Sephadex LH-20, 2 E ¥ AT B -EK GF,s, KM
#¥E% Rp-18(5 pm) . HPLC 2N Agilent 1100 &,

2 REFSHE

BZzETILEY TREERAFREMEXKHEHEY
475 g(NO.020524) , FREvs i, R REE TR A, &
Al 2B ER(2:1) R B (7:3) Beli 5 B
24N RSy, B—H A EREKART (AHE:ZRD
Bs=6:1)51824b5% 1(1.8 g),2(610 mg), 13
(52 mg)  HERKERT(AME: ZMLB=3:
14 518314E&% 3(320 mg), 10(56 mg) ; &8
SRR (S0 FE=8:1)83kaw 7
2.1g),AREREEN (R :-FEE=6:1)577|
BaMLA 4(1.0 g),5(1.1 g),8(510 mg) , RHF#F
A(1.0 o)  BEEREBHEEN (KM :-FEE=4: )%
248 3)4k44 9(820 mg), 11(24 mg), 12(40 mg),
K iifs B(210 mg) o

A FIHIEE: K =20:80 BEAL, Wi 4 mL/min, &
MK 254 nm,ZORBAX SB-C,s HPLC 4 #&4:
a3 L A ¥ 6(120 mg) ; FEAHRI &4 T ,B AR B2
K =33:67 BeAiR LAY 14(40 mg) .

3 GHERE

“+xRE() BEHEK. EIMS m/z:364
[(M-18]*, 336 [M-18-28]* (yH EHE), 'H NMR
(CDCly, 500 MHz): 8 0.86(3H,t,J =7.2 Hz, H-
26),1.10-1.30(H-3-25),3.62(2H,t,] =7.2 Hz,H-
1), BC NMR(CDCL, 125 MHz): 8 22.7,25.7,
29.129.7,31.9,32.8(C2-25),14.1(C-26),63. 1
(C1), Hssis 530k —

B-AEmRE(2) HE4H F(HE). mp.141~142
C. 5 - FHBOHME TLC LM R E—-F,H
RBEHESATRE, HEESIES CRERN —
ﬁ[[sln

HE MF(R) BEHEK. mp.292.5~293.5
CT. 5% MFEMRETLC LW R E—F.H
REBEAR TR,

MEE(4) OEHS(FE). mp.89~90 T,
EIMS m/z: 138 [M]*, 107 [M-CH,OH]*, !
NMR(CD;0D, 500 MHz): & 7.00(2H,d,J =8.4
Hz,H-4,8),6.71(2H,d,J =8.4 Hz,H-5,7),3.67
(2H,t,J =7.0 Hz,H-1),2.69(2H,t,J =7.0 Hz,H-
2)(HF DO XZH, BAREERRESMEH LK),
BC NMR(CD;0D, 125 MHz): 8 64.7(C-1),39.5
(C2),131.1(C-3,4,8),116. 3(C-5,7),156. 7(C-
6)o I RERIES o IRE I —3% 0!

gEXEF () E@J%EH(Eﬁ@)o mp. 158 ~
159 C, 'H NMR(CD;0D, 500 MHz): 8 7.03(2H,
d,J=8.1Hz,H-4,8),6.68(2H,d,J =8.1 Hz,H-5,
7),4.27(1H,d, J = 7. 8 Hz, gle-H-1), 3. 20-4. 01
(7H,m,H-2, glc-H-2,6),2.80(2H,t,J =7.8 Hz),
BC NMR(CD;0D, 125 MHz): 8 71.5 (C-1),36.3
(C-2),130.7(C-3),130.9(C4,8),116.1(C-5,7),
156.6(C-6),104.22(gle-1), 75.0(gle-2),77. 8(gle-
3),72.0(glc-4),78.0(gle-3),62. 7(gle-6) » H it
B 5 iR g m— 50,

BRFER(6) HABEHH(FEE). mp 231~
233 T, FABMS m/2z:299[M-1]*, 'H NMR
(CD,OD, 500 MHz): 8 7.09(2H,s,H-2,6) (B F
D0 ¥ R AR BRESMIEHK), PCNMR
(CD;0D, 125 MHz) : 8122.0 (C-1),110.3(C-2,6),
146.3(C-3,5),139.5(C-4),170.5(C-7) . H %
55 ki i —3% 10,

tiZSE(7) HEMEK. mp.274~276 T, 'H
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NMR ( DMSO-dg, 500 MHz): § 12. 46 (1H, s, 5-
OH),8.03(2H,d,J =8.4 Hz,H-2",6"),6.91(2H,
d,J =8.4 Hz, H3',5),6.42(1H,s, H-8), 6. 18
(1H,s,H-6),3.39(3H, brs,4",3,7-OH) . *C NMR
(DMSO-dg,125 MHz) : §146.8(C-2),135.7(C-3),
175.9(C-4),160.7(C-5),98.2(C-6),163.9(C-7),
93.5(C8),156.2(C9),103.1(C-10),121. 7(C-
1'),129.5(C2°,6"),115.5(C-3",5'),159.2(C-4"),
HPEBUE 5 ok —3 1,

BRE7-O-(3-BDEEEER) -« L-RERF
(8) HEBWFK. mp.231~233 T, 'H NMR(DMSO-
dg,500 MHz):11.87(1H,s), 10. 14 (1H, s), 9.49
(1H,s),8.87(1H,s),8.13(2H,d,J =8.4 Hz,H-2’,
6’),6.93(2H,d, J =8.4 Hz,H-3',5"),6.59(1H,s,
H-6),5.53(1H, brs, rha-H-1) ,4. 48(1H,d,J=7.8
Hz,gle-H-1),1. 14(3H,d, J = 6. 0 Hz, tha-H-6),
3C NMR (DMSO-dg, 125 MHz): § 151.5(C-2),
135.8(C-3),176.4(C-4),144. 4(C-5),98.5(C-6),
149.5(C-7),127.3(C-8),147.4(C-9),104.5(C-
10),121.8(C-1'), 129. 8(C-2", 6’), 115. 5(C-3’,
5'),159.4(C-4"),104. 8(glc-1),74.0(gle-2) ,76. 3
(gle-3),70.5(glc-4),76.8(gle-5),61.0(gle-6),99.2
(tha-1),69.4(rha-2),80. 9(rha-3),69. 8 (tha-4),
68.9(rha-5),17.9(rha-6), I ¥R 5 CERIR
m—ﬁ[IZ]o

BHRasXHEQ) HEHBK. mp.350 C,
'H NMR(CD;0D, 500 MHz): 812.69(1H,s),8. 67
(2H,d,J=8.4 Hz,H-2",6"),7.20(2H,d,J =8. 4
Hz,H-3’,5"),6.31(1H,s,H-6),4. 66 (1H, brs, rha-
H-1),1.54(3H,d, J =6.0 Hz,rha-H-6), *C NMR
(CD;0D, 125 MHz): 6 146.2(C-2),138.0(C-3),
177.9(C-4),151.6(C-5),99.7(C-6),153.4(C-7),
129.2(C-8), 148. 4(C-9),106. 4 (C-10), 123. 4(C-
1),130.9(C-2",6'),116.4(C-3",5"),160.9(C-4"),
101.5(rha-1),71.8(rha-2),72. 4(rha-3),73. 7(rha-
4),71.4(rha-5),18. 6 (tha-6) , Fif % ¥UE 5 Sc#k
wE—,

MNEEEFRO0) HEMK. mp.216~218
T, 'H NMR(CD;0D, 500 MHz): 6 7.86(2H, J =
7.8 Hz,H-2,6),6.80(2H,J =7.8 Hz,H-3,5),4.92
(1H, brs, OH), 3 C NMR (CD;0D, 125 MHz): &
122.7(C-1),133.0(C-2,6),116.0(C-3,5),163. 3
(C4),170.1(C7). HEEHIE 5 CMREN—

B,

Geranyl 1-O-a-L-arabinopyranosyl ( 1—6 )-p-D-
glucopyranoside( 11) A FAY K., 'H NMR
(CD,0D, 500 MHz): 4. 37(1H,dd, J =11.0,7.0
Hz,H-1a),4.70(1 H,dd, J =11.0,6.0 Hz, H-1b),
5.55(1H,dd,J =7.0,6.0 Hz,H-2),5.12(1H,t,] =
6.0 Hz, H6),4.82(1H,d, J = 8. 0 Hz, gle-H-1),
4.96(1H, br. d, J = 6.8 Hz, araH-1), BC NMR
(CD40D, 125 MHz) :66.0(C-1),121.6(C-2),140. 1
(C-3),39.9(C-4),26.8(C-5),124.7(C6),131. 6
(C-7),17.9(C8),25.9(C9),16. 7(C-10),103. 5
(gle-1),75.1(glc-2),78.5(glc-3),71.8(glc-4),77. 1
(gle-5),70.0(gle-6),105. 6(ara-1),72. 4(ara-2),
74.5(ara-3),69.7(ara-4),66.7(ara-5) . HEHE
5 SRR IR A — 3K 14,

2,7-Anhydro-B-D-heptulopyraneses( 12) JG &
SRR (), PC NMR(D,0,125 MHz):60. 4
(C-1),108.1(C-2),72.9(C-3),70.7(C-4),70.7(C-
5),78.4(C6),67.1(C7), HEEHIRES CRE—
H), ERES, K3 A NEREEHEEH
hylotelephin Js BB S RTETE. HILEW 12 £K
B PR — BT RS, H e & A L, H
EHAE T :'"H NMR(D,0,500 MHz):3. 52(1H,
d,J =7.3 Hz,H-1a),3.61(1H,d, J = 7. 3 Hz, H-
1b),3.69(1H,brs,H-4),3.70(1H,d,J =7.3 Hz, H-
7a),4.09(1H,d, J = 7.3 Hz, H-7b), 4. 13(1H, brs,
H-5),4.07~4.09(2H,m,H-3,6), 3C NMR(D,0,
125 MHz): 61. 3(C-1),104.9(C2), 84. 8(C-3),
64.1(C-4),76.9(C-5),78.9(C-6),66.1(C-7), {8
M 4RV BEEE™EH, FURLTLEN
LR EERAE , IEEH —F EF LY,

ZE 4+ ARER(13) 8asRY k.
EIMS m/z:409[M-15]*, 381 [ M-CH,CO]* , 364
IM60] " (vHEHE), 5 1M, BRI P2ER
5%, ZH HN'H NMR(CDCl3, 500 MHz): § 2. 02
(3H, s) #11* C NMR (CDCl;, 125 MHz): 8 21.0
(CH,C0),171.2(CH; CO),

1,2,3,4,6- A E R FHE S D-MMEEE(14)

HEBMERY K. 'H NMR(CD;0D,500 MHz) :
6.23(1H,d, J = 8.0 Hz, gle-H-1),5.89(1H,t, ] =
8.0 Hz,glc-H-3),5.61(1H,t,J =8.0 Hz,glc-H-4),
5.58(1H,t, ] = 8.0 Hz, glc-H-2) ,4.39~4.50(3H,
m,gle-H-5,6),6.89,6.95,6.97,7.05,7. 11 (10H,
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FEEFEF). BC NMR(CD;OD, 125 MHz): 93. 8
(gle-1),74.4(glc-2),74.1(gle-5),72.2(gle-2),69. 8
(gle-4),63.1(gle-1),167.9,167.3,167.0,166.9,
166, 2(BKEE5%) ,146. 3,146.4,146.4,146.5,146. 5
(3 f15%),140.0,140. 1, 140. 3,140. 4,140. 8
(Z 4 f758),110.4,110. 4,110. 4,110. 5,110. 7
(R 2 f18%),119.7,120.2,120.2,120.4,121. 1
CHEE 1 REBR) o LB B0 5 3o IR i — B,

4 HPLC &%
4.1 iESEEELE
AT TR, FREL S g B 4h, 100 mL KA f#,

E DADI1 A, Sig =276, 10 Ref = off(ZLY 104040101, D)
m

250
200
1507

~

1004

W R MR T, PR, EAT 25l B R
W, W1 mL, R 315,

6,324 . ZORBAX SB-Cg(4.6 mm i.d. X 250
mm, 5 pm) ; B K 276 nm;

iR 30 T ; M :1 mL/min;

TishAd: FIAZ KBS B ¥E . 0 min(20:80)—>7
min{(20:80)—15 min(25:75)—>25 min(30:70)—>40
min(45:55)—45 min(60:40)—>50 min(70:30)

X Al AL AL SR Y 5 0 19 8 S EAT T HEIA,
SBIxt R &4 4,5,6,7,8,9,10, 14, I FEFT
R

14
9

~
|

507 © !I o 3 \‘ g Y Py 0?’ |!
o ) = e /\,;\ P heasd i ﬂﬂ“‘T{L\L\\‘M

0 ‘ 10 20

T T
30 40 50 min

B2 ML 4RXAEY(NO.020524) 49 HPLC B
Fig.2 HPLC chromatograph of crude extracts of Rhodiola from Lijiang

4.2 ARIXEIEMNUE

Bt oE T UAEPTEARAFAEAN
4 7= T % A 7 B 48 M #H B & (NO. 030730,
020520.020523.020524) 235 T4 20 h, BULFR& .
KRR BRSO IIEA 50 mL =R, A 15 mL K
Viefd , KB (60~70 T)m#&y 5 min AR 15
min, 7T 38, W F DM130 4%, F7K mrih 2 I ik
& MK FEE, B 20% LEMRELG. K
e AT R REERT 5 mL BRI

Xt BB SR AL 3 . 43T R FREL - B AL R K H AR
WG 1.1211 pg(BhE 99.99% ), EA T 1 mLFE
ik o

B &M Lo

FRAE LR 22 R FRR B A AR 1,3,5,
7,9 pL, W22 5 A%EE , HPLC TE¥G2 M Hi KR
YEMZE ., (y=224.3x+6.4,R=0.9999, L& M:V5H :
1.1211-10.0899 ug) & B WE BRI IMRE:, WEH
RO R X FEEE:NO. 030730 4 1. 420 mg/

g-NO. 020520 & 2.934 mg/g.NO. 020523 4 2.201
mg/g-NO. 020524 7 2.478 mg/g.

5 Fig

ZHETIWAYTEARAAERMEKERRET
BNV WH 7L 3 X F 7 78 8K £ 5%t K ( Rhodiola
atuntsuensis ) VK HEZL 3% K ( Rhodiola fastigiata) \ =
M4 5 K (Rhodiola yunnanensis ) K6 4L 5t K
(Rhodiola crenutata), 48 T T AR FRHE,
MEFRIRR, BECRBES TS EENLE
glo-1218 =20 5 K Z R T Il A Y TR A R/ AR
Y EIE ST, RN ZE T LAY
TERARAFRRYMIFERIN URELZRAE,
HBAEKARR, A TRELARRETMBEENS
B, Mt R i S R SR — 2 & BT O
XA T2t — 2o,

i A#Ed LA DA RN REH
b, AEMBER A X E ATARKABEHKE,
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