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TV 6,7-— 83 ANEE(K) S E (X).6'-Oacylclionastero-3-O-glucoside( X[ ), it AW I R
&Y. w4 P 5 S BB N EE (lupeolenolide) , 4t & I N I MEF WA LY, & A 5 A X P 5 58 K B (isopro-
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Chemical constituents in roots of Myrica nana
WANG Jun-feng'?, ZHONG Hui-min', CHENG Yong-xian®
(1. College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology, Qingdao 266042,
China; 2. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming
Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China)
Abstract. Objective
Province, China. Methods

of the compounds and extensive spectral analyses including 2D NMR spectrum were employed for structur-

To investigate the chemical constituents of Myrica nana collected in Yunnan

Column chromatography techniques were used for separation and purification
al elucidation. Results Eleven compounds were isolated from the roots of M. nana. Structures of these
compounds were identified by *C-NMR, 'H-NMR, and MS as following: 2«, 3B-dihydroxyl-lup-20(29)-
en-28(19)-lactone ( I ), 2« 3B-isopropylidene-lup-20(29)-en-28(19)-lactone ([l ), longispinogenin (),
masilinic acid ([V ), oleanolic acid ( V), myricadiol (V[), arjunolic acid (V[ ).arjunglucoside I (Vl),
dihydroxyligustilide (X ), hydropiperoside ( X ), 6'-O-acylclionastero-3-O-glucoside ( XI ). Conclusion
Compound ] is a new compound named lupeolenolide; Compound I[ is a new artifact of I produced dur-
ing isolation procedure, named isopropyl-lupeolenclide and compounds [, WI—X| are isolated from the
roots of M. nana for the first time.
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fE. NP EED 1L MEEY, 2B RIS
o BIEERN 2,33 " FRH PR T RE-20(29)-45-28
(19)-HEECT )20, 38-F N X P T BE-20(29) -4~
28(19)-HWEE(ID BEHITD B ERV) . FF
BRBROV) B B VD BB ar-
junglucoside I (VI).6,7-— B EBAREE(X). &
A8 MU (X)) . 6'-O-acylclionastero-3-O-glucoside
(XD. ke I AFaY . 2N PHEFEATE
(lupeolenolide) Ak 5T B I B WAL =Y, fin
2k 5 WX P B S 8 A B (isopropyl-lupeolenol-
ide), hEYM . M~XAEKNXBEEYH 25
B3,
1 UFARARSH

Jit A Auto-spec 3000 i 3% { ll &€ ; NMR %
F Bruke AMX—400 1 DRX—500 #% 4 4L ¥ {3 1]
E(TMS HMHR) ;IR & Tenor 27 RILT 4 G
W % ; 6 3% # Bl ; Sephadex LH-20 (25~ 100 pm,
Pharmacia Fine Chemical Co., Ltd. ). MCI-gel
CHP20P(75~150 pm, Mitsubish Chemical Indus-
tries, Ltd. ) \RP-18(40~60 pm,Merck) .2 @i
FH 35 7 B (GFys,200~300 B, H W HEMLT
. ZRAMEYFE = EWHREN, MYindH
PEAYEEHEYARFIBHERMR AL ENE
#% %8 M. nana Cheval. .
2 RES5SE

BB 20 ke, BIBEEFH 954 Z BRI R B 3
Ko EHRBRBBENENBIRE RRERA
EoREBRFETFAKS ARBIEEER 3 K, BIEH
WA, SRR ZERIRELY) 360 g. BERRZFRIR
B 53E 4T 20 UK E BB RO BB A R0 L ROAR AR i B O
LBk, B AN B A RELE AR LG
M=FFr-FE.ZEP5R-WE. AT R-BRRC
B AMmB-EERRZME . AHBE-NE F RS, 53
eyl ~A.
3 ZHMEE

AP BB K,E-MS m/2:470[M]", 45
ABC-NMR#H 4y FRCoo His O, » B HR-ESI-MS;
493.329 9 [ M + Nal® (3 i f CyHiO,Na:
493. 329 3) . " C-NMRi§H BR i 30 MRIEF15
B ,DEPT ¥ RHHEPE 6 NHFHE.10 I H .6
AR EF 8 MFERK, 10% H,SO, MERECK
AL ¥E EFMS o i Blom/z 189 3801, #fE i ] 68 4
FREREM =Y. IR WE(em ') 980 F1 906
RARSFHPAE-—KRBBAELE. 'HNMRES: S

5.31(1H,br s,H,-29) ,4. 96 (1H, br s, H,-29) X £
BEES;5 3.69(1H, br s),2.98(1H,d, J=
8.8 Hofr A=W EL 2.3 NERES, B4 F
HFETE 8 1. 78(3H,s),1. 00(3H,s),0. 93(3H,s),
0.88(3H,s),0.87(3H,s),0. 79(3H,s)6 4~ B &
Fi5 5. "C-NMR#H,6 139.8,112. 7 W fEE 82
RATRE RN PIE R 20 5 29 I RE S, R
REKESS 28 MBABEM PRI =EY
A, HED L 28 ALIR MK RN B, HMBC L
B7R & 5.31(1H,br s,H,-29),4. 96 (1H, br s, H,-
29),2. 19(1H,m, H,-21),1. 78(3H, s, H-30),1. 77
(1H,br s,H-18),1. 69 (1H, m, H,-21) # 5 & 92. 8
(C-1D A B %0 2.04(1H, m, H,-22),1.77
(1H, br s, H-18),1.69(1H, m, H-16),1. 69 (1H,
m,H,-22)#5 6 178. 9(C-28) B imBH %, &4
FERGEIEHT 28 MRES 19 MBRMHERAEE ;o
1.00(3H,s, H-24) 5 § 55. 4(C-5) B m B ¥£; o
0.88(3H,s,H-25)5 ¢ 55. 4(C-5),50. 6(C-9),38. 6
(C-IOAEBARE;6 0.93(3H,s, H-26) 5 § 50. 6
(C-9),41. 1(C-14),34. I(C-D T B A %36 0. 87
(3H,s,H-27) 5 §:41.1(C-14),34. 7(C-13),27. 9
(CIOFEBMEX., GEamesMiEERE 5E
FUOP R B R =W E BB L B E A I
L5494 P i 5 B A B8 (lupeolenolide) , H— ¥ b &
W, R E 1,

Bl e IMINULEERXRLEADIN
HMBC iZ 248 X B ( A | AK)
Fig. 1 Chemical structures of compounds [ , ¥,
and HMBC correlations in compound [
AW BEREK,EFMS m/z:510[M]" , 4
£ C-NMRifE H 43 F 3, Cy Hso Oy » 1 HR-ESI-MS:
533.360 3[ M + NaJ* (H i i CuH;O4Na:
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533.360 6),10% H,SO, WM E B I 5 5 &, &
PC-NMRigEHa I B F HAEY 1 MR
5449 | ERBEEEHE, B EIMS %
EETAEE I HEN> FTREKKED 1 £
40, *C-NMRi% M DEPT i/ LIB k49 II 1
e 1 ZH 2 ~HE S 27.2(C-33),26.9(C-32)
M—FhK 6 108. 2(C-3DEE . ML FHEER
B3, A HMBC & r] W& 5| § 1. 40(3H,s, H-32),

56 108.2(C-31),27. 2(C-33)DHLBAH X, IEA T
DFHPRRXKAFE, BdkEYISHEewIn
BHESELE  BELaY I SN RHE XM
G B A B (isopropyl-lupeolenolide) , L& %1 1
FOALTY, MmN 0E 1, BH#E“C-NMRiE,
"H-NMRj .HMQC i# 2 HMBC #&xf{b &4 1 #
1% C.HESAAHITHMMERGE D,
AWM. [k K, MSHINMREE 5 SC#k

F£1 L&Y A NMR ¥ (CDCL)
Table 1 NMR Data of compounds [ and [ (CDClL)

i wEMIe famI
: dc du(J in Hz) dc Su(J in Hz)
1 46.7 (CHy) 2. 04 (m),0. 87 (brs) 42.1 (CHy) 2.08 (m),1.98 (m)
2 69.1 (CH) 3.69 (brs) 72.7 (CH) 3.70 (m)
3 83.9 (CH) 2.98 (d,8.8) 88.5 (CH) 3.01 (d,11.5)
4 39.2 (O 37.3 (O)
5 55.4 (CH) 1. 77 (br s) 56.3 (CH) 1.78 (br s)
6 18. 2 (CH;z) 1.53 (m),1. 34 (m) 17. 6 (CHz) 1. 36 (m),1.25 (m)
7 34.1 (CH2) 2.19 (m),1. 69 (m) 33.9 (CH) 2.18 (brs),1. 69 (m)
8 40.7 (O 40.3 (O
9 50.6 (CH) 1. 34 (m) 50.9 (CH) 1.42 (br s)
10 38.5 (C) 41.2 (O
11 20. 8 (CH3) 1.43 (m),1. 24 (m) 20. 8 (CHz) 1. 42 (br s)
12 25.6 (CHz) 1. 77 (br s),1.00 (s) 25.6 (CHy) 1. 78 (br s),1. 03 (s)
13 34.7 (CH) 1. 53 (m) 34.6 (CH) 1.53 (m)
14 41.1 (C) 41.0 (O)
15 27.9 (CHz) 1. 53 (m),1. 24 (m) 27.9 (CH») 1.58 (br s),1. 25 (m)
16 29.2 (CH2) 1.69 (m) 29.2 (CH») 1. 69 (m)
17 53.9 (O 53.8 (O
18 55.8 (CH) 1.77 (br s) 56. 3 (CH) 1. 78 (br s)
19 92.8 (O 92.3 ()
20 139. 8 (C) 139.8 (O
21 34.1 (CH2) 2.19 (m),1.69 (m) 34.3 (CH3) 1.44 (m),1. 36 (m)
22 22.5 (CHp) 2.04 (m),1.53 (m) 22.6 (CHz) 2.08 (m),1.53 (m)
23 16.5 (CH3) 0.79 (s) 16. 0 (CH3) 0.77 (s
24 28.4 (CH3) 1. 00 (s) 28.4 (CH3y) 1.03 (s)
25 17.6 (CHj3) 0. 88 (s) 18.1 (CH3) 0.93 (s)
26 15.7 (CH3y) 0.93 (s) 16.0 (CHj3) 0.95 (s)
27 13.6 (CHj) 0. 87 (s) 13.5 (CH3) 0. 88 (s)
28 178. 9 (C) 178.9 (O
29 112. 7 (CH3y) 5.31 (s),4.96 (s) 112. 7 (CHz) 5.32 (s),4.96(s)
30 19. 4 (CHj3) 1.78 (s) 19.4 (CH3) 1.78 (s)
31 108.2 (©)
32 26.9 (CHj) 1. 40 (s)
33 27.2 (CHs) 1. 03 (s)

L& # T 5 NMR $4E 400 MHz

b4k &% 11 i NMR i 500 MH:

®* NMR Data of compound I at 400 MHz ® NMR Data of compound [I at 500 MHz

REREH THREEE - EEhay
AEEHTT,

&Y V. B &k, CoH,;0,, FAB -MS
m/z:471[M—1]" ;*C-NMR (100 MHz,C;DsN)§:
47.5(C-1),68. 8(C-2),83. 9(C-3),39. 8(C-4),56. 1
(C-5),19. 1(C-6),33.5(C-7),39. 8(C-8),47. 6 (C-

9),38.8(C-10),23.8(C-11),122.7(C-12), 145. 2
(C-13),42. 5(C-14),28. 4(C-15) ,24. 2(C-16) ,46. 8
(C-17),42. 2(C-18) ,46. 5(C-19),31. 3(C-20),34. 5
(C-21),33.5(C-22),29. 2(C-23),17. 4(C-24),17. 0
(C-25),17.5(C-26), 26. 3 (C-27), 180. 2 (C-28),
33.4(C-29),23.9(C-30), DA B ERIES XK
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B ERAOBEERE - HECHKEYN A
DR R,

&Y V: 56 HAE, mp 285~ 286 C,
"H-NMRAF1'*C-NMR # 3 % % 55 3C ik ] 8 55 80OR
B BEIEHE - HELEYV AFERR.

EWV: HBEBRK,CHoHs 0, ;*C-NMR (125
MHz,C;D;N)§:38. 2(C-1),28. 1(C-2),78. 2(C-3),
41.2(C-4),56. 0(C-5),19. 2(C-6) ,41. 7(C-7),39. 3
(C-8),49. 6(C-9),37.8(C-10),17. 8(C-11),33. 2
(C-12),38.3(C-13),158. 6 (C-14),116.9(C-15),
31.2(C-16),38. 3(C-17),45. 6(C-18) ,36. 3(C-19),
28. 8(C-20),33. 9(C-21),28. 4(C-22),16. 4(C-23),
28.4(C-24),15. 7(C-25),30. 1(C-26),26. 3(C-27),
64. 6(C-28),22. 0(C-29),33. 9(C-30), LA bk iE¥k
5 XERE BTG AR -3 s
EHEY VI A e B,

SV AEBE, Cy,HsO0; ;' C-NMR (125
MHz,CD;0D) §: 47.9(C-1),69.7(C-2),78.2 (C-
3),43.0(C-4),48.1(C-5),19. 1(C-6),33. 3(C-7),

40. 6(C-8),48.9(C-9),39.0(C-10),24.0(C-11),

123.4(C-12),145.4(C-13),42. 7(C-14), 28. 8 (C-
15),24. 6(C-16),47. 6(C-17) ,42. 7(C-18) ,47. 2(C-
19),31. 6(C-20),34. 9(C-21),33. 8(C-22),66. 3(C-
23),13.9(C-24),17. 8(C-25),17. 5(C-26),26. 5(C-
27),181.9(C-28),33.6(C-29),24.0(C-30). kL E
P B 5 SR R T B VLA T B A B IR —
;] B A YT AP R

APV BE A, CyuHs O HHNMR(500
MHz,CD,0OD)§:5.37 (1H, d, J=8.2 Hz, H-1"),
5.26(1H, m, H-12),3.66 ~3. 71 (2H, m, H-6"),
3.49,3.25 (% 1H, d, J=11.5 Hz, H-23), 2.85
(1H, dd, J= 13.5, 3.5 Hz, H-18), 1. 16, 1. 02,
0.93,0.91, 0.79, 0.68 (& 3H, s, 6 X CH;);
3C-NMR (125 MHz, CD;OD) §: 43.1(C-1), 69.7
(C-2),78.7(C-3),44.1(C-4),48.2(C-5),19. 1(C-
6),33. 1(C-7),39. 0(C-8),49. 0(C-9),36. 9(C-10),
24.6(C-11),123. 6 (C-12), 145. 1(C-13),40. 7 (C-
14),28. 8(C-15),24. 0(C-16),47. 2(C-17) ,42. 6(C-
18),44. 1(C-19),31. 5(C-20),33. 3(C-21),34. 9(C-
22),66. 3(C-23),13. 9(C-24),17. 6(C-25),17. 8(C-
26),26.4(C-27),178.1(C-28),34.5(C-29),24.0
(C-30),95.7(C-1"),73.9(C-2"),78.2(C-3"),71. 1
(C-4'),78.3(C-5'),62.4(C-6"), VL LW IERES
SRR arjunglucoside T B3 REX0HE — &, ik

% ENES YWV K arjunglucoside [T ,
HEYK . BEHEK,C,H:O,; EI-MS m/z;

'224[M]+ s 'H-NMR (400 MHz, CD,COCD;) &y :

5.48(1H,t, J=7.9 Hz, H-8),4. 27 (1H, br s, H-
7),3.99(1H, br s, H-6),2.50(2H, m, H-4),2. 35
(2H,dd,J=14.8,7.2 Hz, H-9),1. 94 (2H, m, H-
5),1.50(2H, m, H-10),0. 94 (3H,t, J=7. 2 Hz,
H-11); ¥ C-NMR (100 MHz, CD,COCD; ) §: 169. 8
(C-1),153.9(C-3),149. 5(C-3a),17. 7(C-4), 24. 6
(C-5),70.4(C-6),65.1(C-7),126.9(C-7a),112. 3
(C-8),28.5(C-9),22.9(C-10),14. 0(C-11), A F
P% BHE 5 SCERIRGE 6,7- R R B AR NS B I 3
B MEELEYX R 6,7- R EA AR,

/f’tb%% X H E @AEE’E%’ C39H400179 FAB_—MS
m/z:779[M—1]"; ¥*C-NMR (100 MHz, CD,0OD)
§:65.0(C-1),106.0(C-2),72.1(C-3),75. 2(C-4),
72.1(C-5),65.4(C-6),91.0(C-1"), 74. 2(C-2"),
77.7(C-3'),72.0(C-4"),82.5(C-5"),62.5(C-6"),
168.7, 168. 8, 169.4 (C-7, 7', 7, 114. 3, 114. 9,
115.3(C-8,8',8"),146. 8, 147. 4, 147.5(C-9, 9,
9"y,127.0,127.1, 127. 3 (C-10, 10', 10", 127. 0,
127.1,127.3(C-11,11',11",116.7,116. 8, 116. 9
(C-12,12', 12", 161. 2, 161. 3, 161. 4 (C-13, 13/,
13"),116.7,116. 8, 116. 9 (C-14, 14', 14"), 127.0,
127.1,127.3(C-15,15",15"), Pl R EHIE S5
BR IR S SAL A BB B — B R e G
WX A EAHARE .

ey Xk EECHK, CiHeOs; 'H-NMR
(400 MHz, CDCl;)8:5.42 (1H, br s, H-6), 3.53
(1H,br s, H-3),1.01(3H,s, H-19),0. 94(3H, d,
J=6.0 Hz, H-21),0.70 (3H, s, H-18); *C-NMR
(100 MHz,CDCl;)8:37.3(C-1),31.5(C-2),80.0
(C-3),39.8(C-4),140.4(C-5),122.0(C-6),31.9
(C-7),31. 8(C-8),50. 1(C-9),36. 6(C-10),21. 1(C-
11),38. 9(C-12),42. 3(C-13),56. 8(C-14),24. 3(C-
15),28. 2(C-16),56. 2(C-17),11. 9(C-18),18. 8(C-
19),36. 6(C-20),19. 0(C-21),34. 2(C-22),26. 2(C-
23),45. 8(C-24),29. 3(C-25),19. 4(C-26),19. 8(C-
27),101. 3(C-1"),73. 6(C-2"),76. 7(C-3"),70. 5(C-
4'),73.2(C-5"),63.8(C-6'),174.0(CO), 34. 3(C-
2"y,25.0(C-3"),29.1~33.9 (g% £ CH,),
127.9,128.0,129.9,130. 2(ig i L8> . ML b
I 1% ¥ B8 5 SCER R 38 6'-O-acylclionastero-3-O-glu-
coside B HHE— B M E BB XN 6'-0-
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acylclionastero-3-O-glucoside,
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BEHERMN_—EZBEBRINTR

BRI, RERY

(L JEmREZ 2B, b

100083; 2. tEWH BB, L H

100035)

% E:BH BTHEEH Smilaxchina WALFER S, BE  FRFBEE Sephadex LH-20,0DS 4 &1 K 2 il £& ¥ A
BIEEERFBEHEENLERS BEASUNHEAERREIERELELEYNER. SR AEZEHIHE
AU ANMEEY HPAWMERLS 7 ZELER-S-OFDHHRE (D HLF(D . . FRARETUD . REM K
E-3-OMEEH (V) .3,5,7,3 S - HABEHREMM(V EFHAFOVDARMEE I OBHH/T),; %2
ERALESW 44, AESEEN) ., BEE A (scirpusin A, X)), HESBEX)OM 2,4,3,5-WBREEND. &t
HEPN~KHIANERAZHEYHFEER AKX PBGEREN T RIRE.

X -FHEEE, CRKLIHE
FES S R284. 1 X EEIRINES A

X EHE 0253 -2670(2009)11 ~ 1700 ~ 04

Flavonoids and stilbenes from Smilax china

SHAO Bo', GUO Hong-zhu?, GUO De-an'
(1. School of Pharmaceutical Sciences, Peking University, Beijing 100083, China;

2. Beijing Institute for Drug Control, Beijing 100035, China)

Abstract: Objective

To study the chemical constituents of Smilax china. Methods

The compounds

were isolated by silica gel, Sephadex LH-20, ODS chromatography, and semi-preparative HPLC. Their

structures were elucidated on the basis of MS and NMR spectroscopic analyses. Results

Seven flavonoids

and four stilbenes were isolated and identified as dihydrokaempferol-5-O-8-D-glucoside ( ] ), engeletin

(1), isoengeletin (II), dihydroquercetin-3-O-glycoside (IV), 3, 5, 7, 3', 5'-pentahydroxy-flavanonol
(V), astilbin (V1), quercetin-3'-O-glycoside (V[), piceid (W), scirpusin A (IX), resveratrol ( X), and

oxyresveratrol (X]). Conclusion
which the ®C-NMR data of compound [X is reported firstly.
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Compounds [V—IX are isolated from this plant for the first time, among
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