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Analysis of Chemical Constituents of Guangdong Liangcha

WANG Zhifang' ,FU Ya', XIANG Jun®, HUANG Zhaosheng', ZHANG Zhonggiang’ ,
SONG Huacan® ,ZHONG Ying', ZHANG Cuixian'
(1. School of Chinese Materical Medica, Guangzhou University of Chinese Medicine,
Guangzhou 510006, China;
2. The Second Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine,
Guangzhou, 510120
3. Guangdong Provincial Public Laboratory of Analysis and Testing Technology,
China National Analytical Center of Guangzhou, Guangzhou 510070, China)

Abstract; In order to analyze chemical constituents and quality standard of Guangdong Liangcha, five
glycosides were isolated. Their structures were determined to be 4-p- cumaroyl-D- glucose (1), 2a, 3a,
19a-trihydroxyursa-12-en-28-oic acid B-D-glucopyranosyl ester (2), 2a, 33, 19a-trihydroxyursa-12-en-
28-oic acid B-D-glucopyranosyl ester (3), 2a, 3B, 19a, 23- tetrahydroxyurs-12-en-28-oic acid B-D-
glucopyranosyl ester (4) , 6-C-glycopyr- anosyl luteolin (5) by spectroscopic analysis. Compound 1 was
firstly obtained as a natural product, and compounds 1, 2, 3, 4, 5 were also firstly obtained from
Guangdong Liangcha, which was contributed to further mechanism of bioactivity.
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i, MHTVOREE , K, $HFH, HTIR
B, [ 2006 4F AR A D O SR B S Ak
w7, UHAE E N AN . SR E AT E ARG T
MR LA K TR R AR VERT ST A SR E B
TR A EPRT . 29800 R SO E R A
fRutE s, AR R HIE SO RERS . eSS 2 Fh
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Fig. 1 Glycosides from Guangdong Liangcha
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EW 1, WE s (MeOH), FeCly )
PR, $7s 1l BER 05 B IR AL 595 Molish J
N FAYE RS 7R oA 26, ESI - MS m/z: 325 [M -
H] 454 NMR (45 (1 xCH,, 11 xCH, 3 xC)
ERSY 1 7373 08 CsHig Oy, AEHEN T,
NMR 75 1A 1 PMlgREE [8.169.2/169.1 (s) |,
AR 7 & 2R [ (6, 7.44 (2H, dd, J =
2.0,8.0Hz), 6.8 (2H, dd, J =2.0, 8.0 Hz) ]
[ 6:161.2 (s), 146.7/146.7 (d), 131.1 (d),
127.1 (s), 116.8 (d) ], 1/ HanE [ sy
7.62 (1H, d, J =16.0 Hz), 6.33 (1H, d, J =
16.0 Hz) HiI 8. 146.7/146.7 (d), 115.0/114.9
(d) 1, Ui 1 AAe B ORI R A5 M BT, [a) i
NMR & 2 7~ 1 B 5 47 76 0 79 o B 45 B 6,5. 80
(1H, d, J=4.0 Hz) #168.98.2 (d) F194.0 (d),

LG 1 BEATIR K A%, WERY GLC 43 A4k
RUNZAEYIT &R D - #%tE . a1
oy NMR 038 5 4 A% Cistanoside F AH X}
B NMR Bdl (WL 2, Z5HFEE: W E-AT -
3, 4 - TR -ORNBERE (RIOmMMERE L) A
MR AL, B2 SR A 3 2% 4) X
BB AR, WE L N4 -p-FHMR - D -
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HO
o)

HO - 90 Ymon
& 1

HO , e
OH_ | OH
CHs /17
Rha
OHOH

K2  PIMEEE cistanoside F 25§47 2 K]

Fig. 2 Structure of cistanoside F

#£1 LS 1l cistanoside F #3437 C NMR %3¢ (CD,0D)

Table I "C NMR analysis of glucose 1 and cistanoside F (CD,0D)
{’t%% 1’ 2’ 4’ 5’ 6’
1 98.2/94.0 73.7/72.0 77.9/76.2 71.7/70. 8 75.4/74.8 64.9/64.8
cistanoside F 97.6/93.7 74.1/70.9 82.1/79.5 70.4/70. 5 76.8/75.6 62.0/62.0

k&2, AaERgsdh (CHCL - MeOH)
0., 230 ~232 C; ¢ =5% iR £ FE W . il (0 Bt
1, Libermann — Burchard 1 Molish Sz Jif 3 k7 B o
ESI-MS m/z 673 [M + Na]*, 44'H NMR."”C

NMR #l DEPT ## (7 x CH,, 9 x CH,, 12 x CH A
8 xC) MEBEY 2 T3k CHy Oy, AL
% 8."H NMR L& /R 7 4~ - CH, {551, 40N
5,0.92. 1.05, 1.22, 1.26. 1.38, 1.61 ( each
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3H, s) F11.08 (3H, d, J =6.4 Hz), B4} s,
5.40 (1H, br. s) £ 8.139.4 (s) F1128.6 (d) i
LG 2 FE7E 1 DA, 6.177.2 (s) $EREA
R, BRILANCAE M AR, Rzt
YynTfe k BE AR e A = . 8,6.30 (1H, d, J=8.0
Hz) F18:96.0 (d) A—MAMER s S E, Uil
2054 ARG . [FEE C -28 fh
PR 6.177.2, UEHIHONER 6, B 2 SE17R
K, WERY GLC 43 Hr 4l SR R WAL & W B & 00k
H B -D—HEHE, 2 19 NMR s 5 SCHk [ 8 ] XF
FRBEEAR 3, B 2 H 20, 3a, 190 - =FE LI
—12 —Jfi -28 -2 28 - O — B — D — LI H 4 WE 1 .
ZCHRKT R R 2 T RN AR B 2 UKL o 45
F|, KM HPLC - MS J7 ik 5 BLuR 254k 27 5l o3 % L
IR, HATRER IR T AR

a3, HEsRE S (MeOH), 6,219 ~
221 C; ¢ =5%WilR LWV D #5 B, Liber-
mann — Burchard Fl1 Molish Jz W3 5 FH 1, ESI — MS
m/z 673 [M +Na] "454"°C NMR il DEPT & (7 x
CH,, 9 xCH,, 12 xCH f18 xC) i 3 4> F= N
CyHs Oy, AHLAE N 8,'"H NMR 3t /5 7 4
-CH, {5510, 35k 6,1.67, 1.40, 1.26 1.21,
1.08, 1.06 (each 3H, s) F11.09 (3H, d, J =5.6
Hz), %4b6,5.02 (1H, br. s) [ 8. 139.4 (s)
F128.5 (d) BEHIfLE Y 3 FAAE 1 A4S BUEE, 8
177.1 (s) ¥oRESH A, BRSO A AN
JEFE R, #miZib &Y nlae y REIR e B =% . Sy
6.30 (1H, d, J=8.0 Hz) 15.96.0 (d) JhkfH
W AEE R, U 3 WO EA 1 MR, 31
NMR %455 2 X} R, RIERT C -3 b B 1E
W R A% 4.5 b [3: 6.84.0 (d, C-3) ;
2:8.79.5(d, C-3)], HAEA -3, #3189
NMR %48 5 SCHR[9 ] X IR LA — B, B 3 4
20, 3B, 19 — =FRHFEL 5 - 12 - & - 28 - iR 28 -
0-B -D-NMLmMET. £CMERAN3 B
W™ 2R B A R v 43 5 45 31, R H HPLC - MS
I ik R 2y b F a5 UG B, o] RESR A
T,

&9 4, AEHAR (CHCL - MeOH), 6,
271 ~272 °C, ¢ =5% WilR £ W7 W W A BE 4,
Libermann — Burchard £ Molish Jz i 3 k& H M, ESI
-MS m/z; 689 [M + Na]*; 454'H NMR."” C
NMR #I DEPT i (6 x CH,, 10 x CH,, 12 x CH i
8 xC) T 4 71 h CyHss O, ANEFIEEN 8,
'H NMR JLig7R 6 4~ - CH, {5504, 43518 8, 0.71,

0.78, 1.21, 1.30, 1.34 (each 3H, s) F1 1.04
(3H, d, J =4.0 Hz), 54k 8,5.50 (1H, br. s)
R 8. 139.7 (s) F1129.5 (d) U6 4 7745 1 X
. 8. 178.6 (s) &R A HcEEmR, BRILSMICATAT
AHRFNEEAR B, #8166 W] ek fE R e i =
i 8,5.33 (1H, d, J=6.8 Hz) F18,95.8 (d)
R — MR R e L, URRH 4 WA 1 R
=5 . 4 9 NMR $48 5 3 XTI, b
T AHEEAEE [6:29.5 (q, C=23)] miHhm
T—AEPEMER [ 6.66.6 (1, C-23) ], HAth
JEAR L, Ff 4 ) NMR $odls 5 ek of e A —
B, BOE 4 8 20, 38, 19a, 23 - TUFRREEL ) -
12 - J7 -28 — ik 28 — O — B — D — NIk 45 28 W 7 .
ZCHRKE R KB 4 H N AR B 2R ORE Hh 4y B A5
#|, SRH HPLC - MS J5 1 5 B 2 b2 il 3 X b
B, HARA]RER IR T AR

EW S, REEAH AR (MeOH), AICL, #h
R - BE A R FHME, BEoR 5 2k & 9.
NMR i b (5 5 8,731 (d), $iW] 5 Al G i 1
KAk 5w, TR MS Hom/z299 [M - 149 ]~ i#f—4
PR 5 RIS ESI-MS m/z: 447 [M
~H] 454 NMR 3% (1 xCH,, 10 xCH f110 xC)
WEEY S 7370 C, Hy0,,, AR N 12,
NMR 18, 6.87 (1H, s), 6.67 (1H, s) NEEZ
fb&Y H -3 il H -8 py ML RIRRAF (5 B, 8.183.0
(s) MEEIZEAA Y 4 P FE ML AYHRAE, T 8y
7.86 (1H, d, J =2.0 Hz), 7.49 (1H, dd, J =
8.0,1.6 Hz), 7.27 (1H, d, J =8.4 Hz) B{ B
Wh 3, 4" - AP B 2R S, 8w 5. 83
(1H, d, J =9.6 Hz, Gle -1") H18.110.2 (s) K
LAY C -6 BRI B EROR 280 A WA IE .
NMR 546 5 SCHR IR A AR PR R R -6 — C — 450 1
XU BB S IARREE -6 -C
- A . IR LA S E N AR
USR5 . SR HPLC - MS Jik 55
M2 A2 o X U e B, ORI RERUE ) 44k
H,

2 Sy

2.1 #R5{EE

e BTN X -6 AUF AL (FERR
BFIE) ; BeothEE POLARTRONIC H H W5 polar-
imeter ( SCHMIDT + HAENSCH, Germany) | %€ ;
NMR %4 i B+ Bruker 2 6] AVANCE AV 400 i
A AR A 25 B3 b 56 [ Finnigan 20 W]
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LCQDECAXP = 0 A0 3 — 5 7% 156 130 3t 58
B R 75 AL (RE2010, BT T4 s A BR
TUEAFH) s BF R (AUY120, J7JH#4Y
ML & A BR A E] ) 5 BEWE A Sephadex LH — 20
(HA YMC) ; #)ZHrEm (200 ~300 H) A
ML TARAFIA ™ B Rl w538 M
2= R (G prdt) .

JUAREEAORL (7N T 2k R A BR A
A it 1002037)
2.2 REEESE

JUAREZURL (10 kg) , ZHIESS 4L, 6
JEEISCH B, B aRE (118 kg) . BE
KR, WK AWl (PE) . 4 OB
(EtOAc) . IETHE (n-BuOH) ZEHC, FEBORIEE
We4it: PE A (5 g), EtOAc #H (51.5 g), n -
BuOH #f (188.0 g) #1H,0 #H (500 mL),

LR CTRAAL (S51.5 g) HEATHRERE (200 ~300
H) 2. DI Z s m ey & 05 - B B )
&% (V (EtOAc) :V (MeOH) =19:1, 17:3,
7:3, 6:4, 1:1, 4:6, 2:8, 0:100) Wi, TLC fE
B, 193] 14 D4y (Frl & Frid) . Jidr Fr-6 £
fEfE (200 ~ 300 H) #:Z#r (V (CHCL) :
V (Acetone) = 3:2) Fl#HE KA 2 Pk B 5
V (CHCL):V (MeOH) =1:1) ftk&4 2 (30
mg) . 3 (20 mg); W4 Fr-7 £rEfE (200 ~300
H) #EN (V (EtOAc) :V (MeOH) =15:1)
MEER AL R (VEMisR VvV (CHCL,) =V (MeOH)
=1:1) BEEW 1 (15 mg); Wi Fr -8 &6k
(200 ~300 H) #:Z2Hr (V (CHCL) :V (MeOH)
=6: 1) FEERFE)ZH (BB vV (CHCL) -
V (MeOH) =1:1) W& 4 (25 mg); s Fr
-9 ZhEME (200 ~300 H) #ZEHr (V (PE) :
V (EtOAc):V (MeOH) =2:2:1) FMERHZENT
(VEMLFHV (MeOH ) :V (H,0) =7:3) WLEY
5 (15 mg),
2.3 LEYERIKE

k& (1f2 45 mg) He =9% HClK#E
WAE 90 C M TKAES b, SONEEHIGRE . R
W VRT1:, FHMLRER i, WMl L - Eht iR
H LG 60 C 250 T REREAL, S 250 Ji B 7
W] GLC A&
2.4 EYIRIWIEE BN R IE R

EY 1 WEast i (MeOH) , ESI-MS m/
z:325 [M -H] ; '"H NMR (400 MHz, CD,0D)
8,:7.62 (1H, d, J =16.0 Hz), 7.44 (2H, dd, J

=2.0, 8.0 Hz), 6.82 (2H, dd, J =2.0, 8.0
Hz), 6.33 (1H, d, J =16.0 Hz), 5.80 (1H, d, J
=4.0 Hz, Gle -1, 4.23 ~4.54 (4H, m); 3.98 ~
4.07 (1H, m),3.72 (1H, dd, J =9.6, 9.2 Hz)
3.48 ~ 3.58 (1H, m); “"C NMR (100 MHg,
CD,OD) §.: 127.1 (C -1, s), 131.1 (C -2, 6,
d), 116.8 (C -3, 5, d), 161.2 (C -4, s),
146.7/146.7 (C -7, d), 115.0/114.9 (C -8, d),
169.2/169.1 (C -9, s), 98.2/94.0 (C -1', d),
73.7/72.0 (C -2', d), 77.9/76.2 (C -3, d),
71.7/70.8 (C -4', d), 75.4/74.8 (C -5', d),
64.9/64.8 (C-6", 1),

E 2. AEFHIRES & (CHCl, — MeOH)
0,,230 ~232 C, [a]} +7.8° (¢, 0.84, MeOH) ;
ESI -MS m/z 673 [M +Na] *; "H NMR (400 MHz,
Pyr-ds) 8,: 6.30 (1H, d, J=8.0 Hz, Glec - 1’,
5.40 (1H, br.s), 4.20 ~4.50 (6H, m), 2.92
(1H, s), 2.43 ~2.51 (1H, m), 1.61, 1.38,
1.26,1.22, 1.05, 0.92 (each 3H, s), 1.08 (3H,
d, J] =6.4 Hz); "C NMR (100 MHz, Pyr —d,) §.:
43.1 (C-1,1),66.3 (C-2,d), 79.5 (C -3,
d),38.8 (C-4,s),48.9 (C-5,d), 18.8 (C -
6,1),33.7(C-7,1),41.0 (C-8,5s), 47.8 (C
-9,d), 38.9 (C-10, s), 24.3 (C -11, t),
128.6 (C-12,d), 139.4 (C-13,s), 42.3 (C -
14,s),29.6 (C-15,1),26.9 (C-16, t), 48.8
(C-17,5s),54.6 (C-18,d), 72.8 (C-19, s),
42.3 (C-20,d),27.2(C-21,1),37.9 (C-22,
t),29.4 (C-23, q),22.5 (C-24, q), 16.9 (C
-25,q), 17.7 (C =26, q), 24.7 (C =27, q),
177.2 (C-28, s), 26.3 (C =29, q), 16.9 (C -
30, q), 96.0 (C-1",d), 74.2 (C-2", d), 79.1
(C=3",d),71.5 (C-4",d), 79.4 (C-5", d),
62.6 (C-6", 1),

k&Y 3: HEEPRE S (MeOH) , 0, 219 ~
221 °C; ESI - MS m/z: 673 [M +Na]*; [a]D +
4.1° (¢, 0.84, MeOH) ; '"H NMR (400 MHz, Pyr -
ds) 8,:6.30 (1H, d, J=8.0 Hz, Gle -1, 5.55
(1H, t, J=3.2 Hz), 5.02 (1H, br.s), 4.20 ~
4.51 (6H, m), 4.04 ~4.14 (2H, m), 3.38 (1H,
d, J=9.6 Hz), 2.93 (1H, s), 2.44 ~2.52 (1H,
m), 1.67,1.40,1.261.21, 1.08, 1.06 (each 3H,
s), 1.09 (3H, d, J =5.6 Hz); “"C NMR (100
MHz, Pyr—d;) §.: 48.0 (C-1, 1), 68.8 (C -2,
d), 84.0 (C-3,d),38.7(C-4,s),56.1(C-
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5,d),19.2 (C-6,1),33.7(C-7,1t), 40.8 (C
-8,s),48.2(C-9,d),40.0 (C-10,s),24.3
(C-11,t), 128.5 (C-12, d), 139.4 (C -13,
s),42.3(C-14,5s),29.3 (C-15,1),26.3 (C
—-16,1), 48.8 (C-17, s), 54.6 (C -18, d),
72.8 (C-19, s), 42.3 (C -20, d), 27.2 (C -
21,1),37.9 (C-22,1),29.5 (C-23, q), 16.8
(C-24,q),17.1 (C-25,q), 17.8 (C-26, q),
24.7 (C =27, q), 177.1 (C =28, s), 26.8 (C -
29, q), 17.6 (€ =30, q), 96.0 (C-1",d), 74.2
(C-2',d),79.1 (C-3",d), 71.4 (C-4",d),
79.4 (C-5",d), 62.5 (C-6", 1),

&Y 4. HEBAK (CHCl, - MeOH), 6,
271 ~272 C, [a]f +10.2° (¢, 1.01, MeOH);
ESI - MS m/z; 689 [M +Na]*;'H NMR (400 MHz,
CD,0D) &,:5.50 (1H, br. s),5.33 (1H, d, J =
6.8 Hz, Gle —1"), 3.79 ~3.85 (1H, m), 3.67 ~
3.73 (2H, m), 3.51 (1H, d, J=8.8 Hz), 3.26 ~
3.43 (9H, m), 1.34, 1.30, 1.21, 0.78, 0.71
(each 3H, s), 1.04 (3H, d, J =4.0 Hz); "C
NMR (100 MHz, CD,0D) §.: 48.0 (C -1, t),
69.7 (C-2,d), 78.4 (C-3,d), 42.9 (C -4,
s),47.1 (C-5,d),19.3 (C-6,1), 33.5 (C-
7,1),41.3 (C-8,5s),47.8 (C-9,d), 39.0 (C
-10, s),24.8 (C-11,t), 129.5 (C-12, d),
139.7 (C-13, s), 42.8 (C-14, s), 29.6 (C -
15,1),26.5(C-16,1t),48.3 (C-17,s), 55.0
(C-18,d),73.7 (C-19,s),48.0 (C-20, d),
25.2 (C-21,1),383(C-22,1),66.6 (C-23,
t), 13.8 (C-24, q), 17.7 (C-25, q), 16.6 (C
-26, q), 24.9 (C-27, q), 178.6 (C -28, s),
27.1 (C-29, q), 17.6 (C-30, q), 95.8 (C -
1',d),73.9 (C-2",d), 783 (C-3",d), 71.2
(C-4",d),78.5 (C-5",d), 62.5 (C-6", 1),

EYS: REEAkmAK (MeOH), ESI - MS m/
z: 447 [M-H] , 299 [M -149]" ,'"H NMR (400
MHz, Pyr—d;) 8,: 14.35 (1H, s), 7.86 (1H, d,
J =2.0 Hz), 7.49 (1H, dd, J =8.0, 1.6 Hz),
7.27 (1H, d, J =8.4 Hz), 6.87 (1H, s), 6.67
(1H, s), 5.83 (1H, d, J =9.6 Hz, Glc - 1"),
5.15 (1H, t, J =9.6 Hz), 4.43 ~4.56 (4H, m),
4.18 (1H, m); "C NMR (100 MHz, Pyr —ds) §.:
164.8 (C -2, s), 104.1 (C -3, d), 183.0 (C -
4,s),157.8 (C-5,5s),110.2 (C-6, s), 157.6

(C-7,s),94.8 (C-8,d), 164.8 (C-9,s),
105.0 (C-10,s), 119.7 (C-1",s), 114.8 (C -
2',d), 147.9 (C -3, s), 151.8 (C -4', s),
117.0 (C -5, d), 123.0 (C-6', d), 73.1 (C -
1’,d),75.1 (C-2",d),80.7 (C-3",d), 72. 1
(C-4",d), 8.1 (C-5",d),62.9(C-6", 1),
Bt By h TR O Bk R A L G LR I X
AL A EE R IR TAE ) 245 o
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