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[ Abstract] Objective: To study the chemical constituentsof the rhizzmesof Smilax china M ethod: The constituentsof the rhi-
zmesof S chinawere iolated and purified by repeated silica gel and SephadexLH - 20 chramatography, and their structureswere eluci-
dated on the basisof gectral analysis Result: Thirteen campoundswere obtained and identified as kaemperol-7-Of -D -glucopyranoside
(1), engeletin (2), imengeletin (3), kaampferol (4), dihydrokaanpferol (5), dihydrokaempferol-5-Of D -glucopyranoside (6) , ru-
tin (7), kaempferol- 5-Of D -glucopyranoside (8), 3, 5, 4'-trihydroxystibene (9), vanillic acid (10) , 3, 5-dimethoxy-4-Of D -glu-
oopyranosylcinnamic acid (11) , B -sitosterol (12), andB -daucosterol (13), regectively Conclusion: Campoundsi, 3, 7, 8, and 11
were iDlated fram thisplant for the first time, and compounds8 and 11 were i®lated from the genus Smilax for the first time

[ Key words] Smilax china; flavonoids phenolic acid; stilbene; sterols
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M orus abla L. ,
: 20
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, 9,10
1
V GAubb Fec 3000 , 70 &V
, :Bruker AV - 400MHz DRX -
500 Hz , TS Sephadex
LH-20 Phamacia : (200
300 ) GF254
M. atropurpurea
2
(60 kg) , 95%
(50 70 ) 3 2d
: (442 g)
(405 g) (474 g)
(740 @) Sephar
dexLH - 20 , 11 :

1(1.147 g), 2(239 mg) , 3(708 mg) , 4 (83
mg) ,5(12 mg) ,6(16 mg) ,7(50 mg) ,8(180 mg) , 9
(2mg),10(620 mg) , 11 (30 mg)
3
1 ,ESIMSm/z 445[M +
Na]*,423[M +H]" *HNMR (C,DsN, 500 MHZ)3:
13.88(1H, s 50OH), 12.26 (2H, br s -OH) , 7.58
(1H, sH-6'),7.08(1H,d,J =2.1 Hz, H-3') , 6.95
(1H,dd,J =7.3,2.1 Hz, H-5'),6.76 (1H, s H-6) ,
5.71(1H, t,J =7.2 Hz, H-17) ,5.6 (1H, t,J = 6.8
Hz H-12),3.8(2H, d,J =7.2 Hz H-16) , 3.6 (1H,
d,J =6.8 Hz,H-11) ,2. 0(3H, s H-20) ,1.81(3H, s,
H-15) ,1.65(3H, s H-19) , 1. 63 (3H, s H-14) “C-
NMR (C;DsN, 125 MHZ)3: 158.5 (C-2) , 120.8 (C-
3),183.2(C-4),156.4(C-5),98.8(C-6) , 162.8(C-
7),106.9 (C-8) , 162.7 (C-9) , 105. 0 (C-10) , 25.0
. 2500-

(C-11),123.1(C-12), 132.3(C-13),18.0(C-14),
25.9(C-15) ,22.4(C-16), 123.1(C-17) , 131. 2 (C-
18),17.9(C-19),25.9(C-20) , 113.1(C-1") , 160. 8
(C-2'),104.3(C-3') 162.4 (C4'), 107.9 (CH"),

131.7(C-6") [3] ,
mulberrin

2 o 12 - 61.30 ° (¢
0. 28, ), FABMSm/z421[M +H]", 405[M -

CH;]" "HNMR (DM SO-ds, 400 MH2)d: 12. 67 (1H,
5 50H),7.57(1H, d,J =8.6 Hz, H6') , 6. 55 (1H,
d,J=8.6 Hz, H5') ,6.34(1H, d,J =1.6 Hz, H-3') ,
6.25(1H, s H-6) , 6. 08 (1H, d, J =9.4 Hz, H-11) ,
5.35(1H,d,J =9.4 Hz, H-12) ,5.17 (1H, t,J =6.5
Hz, H-17),3.34(2H, dd, J = 14.6, 6.8 Hz, H-16) ,
1.85(3H, s H-14) , 1. 75(3H, s H-15) , 1. 62(3H, s
H-19 or 20), 1.61 (3H, s H-20 or 19) “ CAMR
(DM 0-ds, 100 MHZ)d: 157.6 (C-2) , 108.2 (C-3) ,
177.9(C-4) ,153.8(C-5) ,98.5(C-6) , 161.5(C-7) ,
103.8(C-8) , 163.4 (C-9) , 106.8 (C-10) , 69.0 (C-
11) ,121.2(C-12) ,138.1(C-13) , 18. 4(C-14) , 25.5
(C-15) ,21.3(C-16) , 122. 4 (C-17) , 131. 0 (C-18) ,
17.9(C-19) , 25.5(C-20) , 106.3 (C-1') , 155.2 (C-
2'),103.9(C-3') 159.1(C-4') , 110. 3(C-5') , 125. 2
(C-6") [4] , cyclo-
mulberrin

3 , ESIMSm /z 443[M +
Na]*,421[M - H]® "HNMR (CDCl, 400 MHZ)3:
7.16(1H,d,J =8.3 Hz, H-6') ,6.55(1H, d,J =10.0
Hz H-16), 6.53 (1H, d, J = 3.2 Hz, H-3'), 6.49
(1H,d,J =2.1 Hz, H5') , 6. 17 (1H, s H-6) , 5. 46
(1H,d,J =10 Hz, H-17) ,5.09 (1H, t, J =6.7 Hz
H-12) ,3.1(2H, dd,J =14.6,6.5 Hz, H-11), 1.56
(3H, s H-14) ,1.40(3H, s H-15) ,1.40(3H, s 19) ,
1.38 (3H, s 20) ® CNMR (CDClL, 100 MHz)d:
155.3(C-2), 121.3(C-3) , 182.4 (C-4) , 161.1 (C-
5),99.8(C-6) , 155. 3(C-7) , 101. 2(C-8) , 152. 2 (C-
9) ,104.9(C-10) , 24.3(C-11) , 120.8(C-12) , 131. 6
(C-13), 17.6 (C-14) , 25.6 (C-15) , 114.7 (C-16) ,
127.1(C-17), 78.1(C-18) , 28.1(C-19, 20) , 112. 3
(C-1'),159.4 (C-2'), 103.8 (C-3') , 160.3 (C4') ,
108.3(C-5') , 133.2(C-6") [5]

, (morusin)
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4 ( ), ESHIMSm /z 443 J=16.0,11.2 Hz,H-6") ,1.83 (3H, s H-7")

[M +Na]” *HANMR (CDClL, 400 MHz)d: 12.84
(1H, s 5-OH) ,7.65(1H,d,J =8.5 Hz, H-6') , 6. 77
(1H, d, J =10.0 Hz H-16), 6.56 (1H, dd,J =8.5
Hz, 1.4, H5'),6.43(1H, s H-3') ,6.26 (1H, s H-
6),6.25(1H, d,J =6.7 Hz, H-11) , 5.6 (1H, d, J =
10.0 Hz, H-15) , 5. 42 (1H, dd, J = 9.4, 3.8 Hz, H-
12),1.97 (3H, s H-14), 1.70 (3H, s H-15), 1.47
(6H, s H-19, 20) * CNMR (CDCk, 100 MHz)J:
158.1(C-2) , 108.8 (C-3) , 178.6 (C-4) , 155.0 (C-
5), 100.2 (C-6) , 161. 7 (C-7) , 104.6 (C-8) , 160. 9
(C-9), 101. 4 (C-10) , 69. 8 (C-11) , 120.9 (C-12) ,
139.5(C-13) , 18.7(C-14) , 25.9 (C-15) , 114. 8 (C-
16) ,127.6 (C-17) , 77.9(C-18) , 28.1 (C-19) , 28.2
(C-20), 109.6 (C-1'), 151.1 (C-2') , 105.5 (C-3')
159.1(C-4') , 109.8 (C5') , 125. 2 (C-6')
[4] , (cyclamorusin)

5 ,ESIMSm/z 363[M +
Na]”™ ‘HAMR (DM SO-dy, 400 MHZz)d: 14. 06 (1H,
s 2-0H), 8.02 (1H, d, J = 8.8 Hz H-6'),
7.76 7.73(4H,m,Hea B,2,6),6.83(2H,J =7.6
Hz,H-3,5),6.44 (1H, d,J =8.8 Hz, H5') , 4.62,
4.58(each 1H, br s H-4") ,4.27(1H, t,J =6.4 Hz
H-2"),2.81(1H, dd, J =12.8, 6.8 Hz, H-1") , 2. 72
(1H, dd, J =12.8, 6.8 Hz, H-1"), 1. 73 (3H, s H-
5" ®CNMR (DM S-d;, 100 MHz)d: 191.8 (C =
0),164.3(C-2') ,163.2(C-4") , 160.2(C-4) , 148. 1
(C-3",144.1(C-"), 131.2 (C-2, 6) , 130.1 (C6')
125.8(C-1) ,117.4(C-") , 115.9(C-3, 5) , 112. 5 (C-
1'),112.5(C-3') , 109. 8 (C-4") , 107.5(C-5') , 73. 4
(C-2m,29.0(C-1" ,17.3(C-5"
[6] , 2',4', 4, 2"-tetrahydroxy -3' -{ 3"-
methylbut-3"-enyl-} -chalcone

6 ( ),"HNMR(CD,0D,
400MHZz)d: 7.98 (1H, d, J = 8.6 Hz, H-4), 7.56
(1H,d,J =8.6 Hz,H-19") , 7.52 (1H, br s H-11") ,
7.42(1H, s H-14") , 7. 40 (1H, s H-20") , 7. 37 (1H,
d,J =8.4 Hz, H-13"), 7.21 (1H, d, J = 1.9 Hz, H-
7),7.19(1H, s H-17") ,7.08 (1H, d,J =2.0 Hz, H-
6'),7.06(1H,d,J =0.6 Hz, H-3) , 7.01 (1H, d,J =
2.0Hz,H-2") ,6.65(1H, dd,J =8.6,2.0 Hz, H-5) ,
2.77(1H,dd,J =17.0,5. 2 Hz, H-6") , 2. 24 (1H, dd,

[7] , LC  mulberrofran G
( - 15 85) Rf , mul-
berrofran G
7 ( - ) ESHMSm/z
215[M +Na]*,193[M +H]" "HNMR (C;DsN, 400
MH2)3:7.70(1H, d, J =9.6 Hz, H-4) , 7. 12 (1H, s
H-5),7.05(1H, s H-8),6.32 (1H, dd, J =9.2, 0.8
Hz H-3),3.78(3H, s 6-OCH,) “CNMR (C,DsN,
100MHZ2)d: 161. 6(C-2) , 153. 1(C-7) , 151. 1(C-9) ,
146.3 (C-6) , 144.2 (C-4) , 112.4 (C-5) , 111. 2 (C-
10) , 109.5(C-3) , 104. 2(C-8) , 56. 3 (OCH,)
(8] ,
8 , ESIMS m/z 363
[M +Na]*,341[M +H]" *HANMR (G DsN, 400
MHZ2)3: 15. 2(1H, br s H2') ,8.96 (1H, d,J =15.2
Hz,HB),8.28(1H,d,J =15.2 Hz, He ) , 8. 11 (1H,
d,J =8.8Hz,H-6'),7.89(1H, d,J =8.4 Hz, H-6) ,
6.94(1H, s H-3), 6.86 (1H, d,J =8.4 Hz, H-5),
6.75(1H, d,J =8.4 Hz, H-5') ,5. 78 (1H, t,J =6.8
Hz C-8),3.90(2H, d,J =6.8 Hz,C-7) , 1. 94(3H, s
H-5",1.69 (3H, s H-4") “ CNMR (G Ds N, 100
MH2)3:193.4(C =0), 165.3(C-2') , 163. 7 (C-4") ,
163.5(C-4), 161.5 (C-2) , 141.8 (CB ) , 132. 4 (C-
2'),132.4(C-6') ,129.9(C-6) , 131.3(C-3") ,124.0
(C2"),117.3(Ca ), 116.4 (C-1') , 115.3 (C-3') ,
114.3(C-1), 108.0 (C-5') , 104.0 (C-3) , 26.1 (C-
5"),22.8(C-1") , 18. 2 (C-4")
[9] , moruchalcone A
9 , ESIMS( +)m/z 286
[M]" *HANMR (C,DsN, 400 MHZz)d: 13.36 (1H, s
5-OH) ,8.54(1H, d,J =8.8 Hz,H-3',5') , 7. 33 (1H,
d,J=8.8 Hz,H-2',6'),6.87 (1H, d,J =2.0 Hz H-
6),6.77(1H,d,J =2.0 Hz, H-8) “CNMR (C;DsN,
100MHZ2)d: 137.9(C-2) , 147. 6 (C-3) , 177. 4(C-4) ,
162.5(C-5) , 99.3(C-6) , 165.6 (C-7) , 94.4 (C-8) ,
157.5(C-9) , 104 (C-10) , 130.6(C-2',6') , 160. 8 (C-

4') ,116.4(C-3',5") [2] ,
(kaempferol)
10 , ESIMSm/z 455[M -
H] ' HNMR (GDsN, 500 MHz) * CAMR
(CDsN, 125 MH2) [2] ,
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Studies on cheam ical constituentsfram twigs of M orus atropurpurea

XU Yan-lan', L 1Xu-€", 20U Yu-xiao’, CHEN Ji-jun’
(1 Guangdong Provincial Key Lab of B iotechnology for Plant D evelogment, South China N omal U niversity,
Guangzhou 510631, China, 2 Guangdong Acadany of Agricultural sciences Guangzhou 510610, China
3 State Key Laboratory of Phytochenistry and Plant Resources in West China, Kumrming Institute of B otany,
Chiness Academy of Sciences Kunming 650204, China)

[Abstract] Objective: To study the chamical constituentsof the wigsof M orus atropurpurea M ethod: The compounds of the

EA c fraction were ilated and purified by colunn chranatogrgohy on silica gel, polyanide, SephadexLH - 20, and their structures

were elucidated on the basis of pectrosoopic evidence (MS, NMR). Result: Eleven compoundswere identified asmulberrin (1),
cyclamulberrin (2) , morusin (3), cyclomorusin (4), 2', 4',4, 2"-tetrahydroxy-3'-{ 3"-methylbut-3"-enyl-} -chalcone (5) , mulber-

rofran G (6), soopoletin (7) , moruchalcone A (8), kaempferol (9) , urolic acid (10) , B -daucosterol (11). Conclusion: Except

campounds 9 and 11, all the other canpoundswere obtained from M.  atropurpurea for the first tme

[ Key words] M orus atropurpurea; flavonoids chalcones tritepenoid; coumarin
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