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Study on chemical constituents of Rheum nobile Hook. f. et Thoms

SHI Tianyi' , LIAO Zhixin'* , YE Run', XU Liangian' , SUN Hongfa® ,JI Lanju® (1. School of Chemistry and Chemical Engineering,

Southeast University. Nanjing 210009, China; 2. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining

810001, China)

Abstract; Objective To study the chemical constituents of Rheum nobile Hook. . et Thoms. Methods The chemical constituents

were isolated and purified by various chromatographic techniques. Their structures were determined on the basis of physical prop-

erties and spectroscopic data. Results Eight compounds were isolated and elucidated as 1.3, 8- trihydroxy-6-methylanthraquinone

(1),1,8-dihydroxy-3-meth-oxy-6-methylanthracene-9, 10-dione (2) , 1, 8-dihydroxy-3-methyl-anthraquinone (3), 1, 8-dihydroxy-2,
3-dimethoxy-6-methylanthracene-9,10-dione(4) , chrysophanol-8-O-p-D-glucopyranoside(5) , emodin-8-O-8-D-glucoside(6) , -sitos-

terol(7) ,and daucosterol(8). Conclusion All compounds were isolated from this plant for the first time.
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1. ) ,
Ci;Hy0O5 . mp: 255 ~256 °C,ESI-MS m/z: 269 M-
H] . IR(KBpy,.,.cm ':3 363,1 673,1 626,1 585,
1478,1 448,1 404,1 364,1 332,867,72,' H-NMR
(500 MHz, DMSO-d;) 6:12. 07 (1H, s, «~OH),
12.00(1H, s, «=OH), 11. 35 (1H, s, B-OH), 7. 48
(1H,brs,H-4),7. 16 (1H, brs, H-5),7. 11(1H,d, J
=2.2 Hz,H-2),6.59(1H.d,J =2. 25 Hz, H-7),
2.41(3H,brs,6-CH,) ,"”* C-NMR (125 MHz, DMSO-
ds) :190. 3(C-9),181. 0(C-10),165. 1(C-8),164. 8
(G1),162. 1(CG6) ,148. 3((-3),135. 3(C-14),133. 1
(CG-11),123. 9(CG7),119. 6 (C-5), 113. 2(C12),

108.9(C-13),108. 2(CG-4),107. 4(CG-2),21. 0(CH3) ,
[5] s
(1,3,8 trihydroxy-6-methylanthraquinone)

2. ) s
CisH, 05, mp: 197 ~198 °C, ESI-MS m/z: 283 M-
H] . IR(KBr)yy,cm ™ ':3 402,1 674,1 622,1 562,
1487,1 460,1 223,1 034,926,870,847,763,720,
'"H-NMR (500 MHz, DMSO-d;) ¢§:12. 18 (1H, s,
OH).,11.98(1H,s,OH),7. 55(1H,d.,J=2. 4 Hz,
H-4),7.22(2H,d,J=2.4 Hz,H-2,H-5),6.89(1H,
d,J=2.5 Hz,H-7),3. 94(3H,s,3-OCH,), 2. 44
(3H,s,6-CH;) ., C-NMR(125 MHz,DMSO-d;) 6c:
190. 3(C-9),181. 0(C-10),165. 4(C-1),164. 8(C8),
161.5(C-3),147. 1(C-6),134. 8(C14),132. 9(C
12),123. 8(C-13),120. 1(CG-7),112. 8((5),109. 4
(G-11),107.3(CG-2),105. 8(CG4),55. 7(3-OCH;) ,
21.9(6-CH,). o .

(1, 8-dihydroxy-3-methoxy-6-
methyl-anthracene-9,10-dione) ,

3. , )
Ci;Hi0O,ymp: 186 ~188 °C, ESI-MS m/z: 253 M-
H] . IR(KBOyy,em™':1 672,1 620,1 601,1 563,
1452,1203,895,868,838,747.' H-NMR(500 MHz,
DMSO-d;) 6:11.91(2H,s,1,8-0H),7. 80(1H,t,J
=6.5 Hz,H-6),7.71(1H,t,J=6.5 Hz,H-5),7. 55
(1H, brs, H-4),7. 38 (1H, brd, ] =8. 0 Hz, H-7),
7.22(1H.brs,H-2),2. 44(3H,s,3-CH;) .,"”* C-NMR
(125 MHz, DMSO-d;) 6c:191. 463 (C-9), 181. 248
(C-10), 161. 489 (C-1), 161. 237 (CG8), 149. 063
(CG-3),137.207(CG6),133. 156 (C-14),132. 839 (C
12),124.272(C-13),123. 945(C-7),120. 427(G5),
119. 200 (G-11), 115. 679 (CG-2), 113, 587 (CG4),

21.522(CH,), o .
(1, 8&dihydroxy-3-methyl-anthraqui-
none) ,

4. \ ,Cy;
H, Og, mp: 198 ~ 199 °C, ESI-MS m/z: 313 [ M-
H] . IR(KBr)yu.cm ':1 660,1 622,1 600,1 561,
1 240," H-NMR (500 MHz, DMSO-d;) §: 12. 29
(1H,s,1-OH),12.10(1H,s,8-OH),7. 65(1H,s, 5
H).,7.11(1H,s,4-H),6. 69(1H,d, J =2. 45,7H) ,
3.74(6H,dd,J=7,2-OCH,,3-OCH,),2. 47(3H,s,
6-CH,), & .

1,8 -2, 3 -6- (1, 8di-
hydroxy-2, 3-dimethoxy-6-methylanthracene-9, 10-
dione) .

5. . ., Coy Hyo
Oy, mp: 258 ~261 “C, ESI-MS m/z:415[M-H] .
"H-NMR(500 MHz, DMSO-d;) §:12. 82(1H, s, a
OH),7.85(1H,m,H-6),7. 71(1H,brs, H-7),7. 70
(1H.brd, J =7.8 Hz,H-5),7. 51 (1H, brs, H4),
7.20(1H,brs,H-2),5.10(1H,d,J=7.5 Hz,H-1"),
4.62~3.22(6H,m,H-2",3",4",5",6a",6b"),2. 43
(3H,s,3-CH;) ,*C-NMR(125 MHz,DMSO-d;) dc:
187.4(C-9),182.0(C-10),161. 7(C-8),158. 3(C-1),
147.7(C-3),135. 8(C-6),134. 6 (C-4a),132. 2(C-
10a),124. 1(C-7),122. 6 (C-2),120. 5(C-4),119. 4
(C-5),114. 6(C-8a,C-9a),100. 6(C-1"),77.3(C-3"),
76.6(C-5"),73.4(C-2"),69.5(C-4"),60.6(C6"),
21.4(3-CH,) o ,

-&O-5-D- (chrysophanol-8-O-
B-D-glucopyranoside) ,

6. . Cyy Hyy Oy s 5
mp:237~238 C, ESI-MS m/z:431[M-H] ,' H-
NMR (500 MHz, DMSO-d;) &:13. 17 (1H, brs, a
OH),11. 25(1H, brs,-OH ),7. 46 (1H, brs, H-4) ,
7.28(1H,d,J=2.5 Hz,H-5),7. 16 (1H, brs, H-2) ,
7.00(1H.d,J=2.5 Hz, H-7),5. 10(1H,d, ] =
5.0 Hz,H-1"),4. 61~3. 23(6H,m,H-2",3",4",5",
6a’,6b"),2. 40 (3H,s,3-CH,) . C-NMR (125 Hz,
DMSO-d;) 8¢ :186.5(C-9),182. 0(C-10),164. 1(C
6),161.6(C-8),161.3(C-1),146.9(C-3),136. 4(C
10a),132.2(C-4a),124. 3(C-2),119. 1(C-4),114. 3
(C-8a),113. 4 (C-9a), 108. 4 (C-7, C-5), 100. 8 (C-
1'),77.3(C-3"),76.5(C-5"),73.3(C-2"),69. 3(C-
4'),60.5(C-6"),21. 4(3-CH,).,

o] . -8-0-D-
(emodin-8&O--D-glucoside) ,

http://XBYZ. cbpt. cnki. net



2014 11 29 6 573

7.Cy H;, O, . . (C-2"),77.4(C-3"),70. 6 (C-4"),77. 2(C-5"),61. 5
mp:137~138 °C, ESI-MS m/z:415[M+H]" ' H- (C-6"), S ,
NMR (500 MHz,CDCl;) §:1. 00(3H,s),0. 91(3H, (daucosterol) ,
$),0.85(3H,d),0. 83(3H,d),0. 81(3H,s),0. 67 :
(3H,$).3.52(1H,s, H-3),5. 35(1H,d, H-6)," C- (1] . M.
NMR(125 MHz,CDCLy) §¢:140. 3(C-5),120. 7(C- : »1988,25(1): 166-167.
6).70. 6(C-3).55. 9(C-14) .55. 1(C-17) .50. 2(C-9) » (2] : M.

44.9(C-13), 41, 3(C-4),38. 8(C-12),36. 3(C-1)., +1991,86-87.

3 . ) )
35.5(C-10),27.9(C-27),25.1(C-16),24. 4(C-15), s ]
. 2009,24(3) ; 237-238.
22.1(C-19),19. 7(C-18),20. 2(C-28),20. 1(C-28), 4]
18.8(2-26), o ’ . , 2004,19(5) ; 203-204.
B- (@-sitosterol) [5] , . (1.
8:Cy Hy O s , - , 1998,23(7) . 416-418.
(1:1D . mp:284~285 °C, ESI-MS [6] s . [Jl.
m/z:575[ M-H] . H-NMR (500 MHz, DMSO) §: » 2000,31(5): 321-324.
0.96(3H.s).0. 90(3H.d.J =6. 45 Hz).0. 82(3H. [7] * : . L1].

$),0.80(6H.m),0. 65(3H,s),3.00-3. 67(6H,m), »2009,40(4): 533-536.

4,39(1H,t,J=5.70 Hz, H-3),4. 21(1H.d, J =
7.80 Hz,Gle-H-1), 5. 35 (1H, d, H-6),"” C-NMR Chem, 1981,46(21) : 4161-4166.
(125 MHz, DMSO-d;) 8¢:38. 8((C-1),30. 0(CG-2), (9] ’ . . 12002,
77.2(C-3),40. 8(C-4),141. 1(C-5),121. 5(C6), 33(5). 394-396.
33.7(C-7),32.0(C-8),50. 2(C-9),26. 0(C-10),21. 3 [10] , . .
(C-11),28.6(C-12),42. 2(C-13),56. 6(C-14),24. 5 ,2001,32(5): 395-397.
(G-15),42. 3(C-16),56. 0(C-17),12. 1(C-18),19. 2 [11] . . . Lyl
4
5
0

[8] Guy Roberge,Paul Brassard. Synthesis of contiguously
trihydroxylated naphtho-and anthraquinones[ J]. ] Org

(C-19),36.4(C-20),19. 1(C-21),35. 9(C-22),37. :2003,26(4) ; 260-261.
(C-23).45.7(C-24),29. 4(C-25),19. 3(C-26),19. ( :2014-06-25)
(C-27),23.0(C-28),12.3(C-29),101. 2(C-1" ,74.

HPLC
BEA L HEE,ERR L A B . 7006152 ,
710065)

R AZEPTERTREZMNET K, AR HPLC &, & A8 A + ANJR A ak g 4 & a2 I 3 A /) (250 mm
X 4.6 mm,5 pm), ¥ H-1 mL « L' B8R 2 & (4 2 96) A i sh A8 e B, 42 M JK K 272 nm, AARAE 1 mL - min ', 4% 30 C,
EAFEA0.041 0~0.2050 pg REAAG=DARFHEEXZ; T3k 101.3%,.RSD 4 1. 7% (n=6),
Ak RAR R A AT R T AR A A X ARG,
SRR R T4 WA HPLC
doi:10. 3969/j. issn. 1004-2407. 2014, 06. 009
:R282 A :1004-2407(2014)06-0573-03

Determination of gallic acid in different parts of Antenoron filiforme by HPLC

FAN Baojuan'?,LIU Xuefeng'? ,ZENG Aiguo' ,CHANG Chun' ,FU Qiang'* (1. School of Pharmacy, Xi'an Jiaotong University,
Xi'an 710061, China;2. Shaanxi Institute for Food and Drug Control,Xi'an 710065, China)

Abstract; Objective To establish an HPLC method for the determination of gallic acid in different parts of Antenoron filiforme.

Methods The test was carried out on a Cis column(250 mmX4. 6 mm,5 pm) , with methanol 1 mL « L™" phosphoric acid solution
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