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(HE] 8@ MMM (Ervatamia of ficinalis) ZEMEE IS BEAT /3 B R AEWMEE . F ek FITIRERCAH: 5
FEE AT B AR T JE A 4 (6 1 A AR R AT 43 B0, AR B AL I B e i O Ik AT A . R A EIRERE T 10 MEE
Y - BB (qramyrin, 1) | o & W S B £ BR 8 (a-amyrin acetate,2) A58 R (palmitic acid,3) | 1E = + PU %% B (tetratriacontanol ,
4) 5 H§ BE (stigmasterol,5) \p-#H# N1 (3-daucosterol,6) , 3 i 5B (lupeol , 7) | & & 57 ¥ B (calycosin, 8) \ K JiE B % (luteolin,
9) 1 % I & (glaucocalyxin A,10), £+ (LAY 1.3~10 i R ZAEY 15 845 5] L& 7.9.10 1 RNIZ 8 MY
oA El,
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Chemical constituent analysis in leaf and stem of Ervatamia of ficinalis
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2. Hospital of No. 71887 Troop., PLA Jinan Military Area Command, Changdao 265800, Shandong, China

[Abstract] Objective To extract and identify the chemical constituents in the leaf and stem of Ervatamia of ficinalis.
Methods The solvent extraction approach and silica column chromatography were used to separate the chemical constituents,
and their structures were identified by physicochemical properties and spectra analysis. Results Ten compounds were isolated
and their structures were identified as oc-amyrin(1) , e-amyrin acetate(2) , palmitic acid(3) , tetratriacontanol(4) , stigmasterol(5) ,
B-daucosterol(6) , lupeol(7), calycosin(8), luteolin(9), and glaucocalyxin A(10). Conclusion Compound 1,3~10 have been
isolated from this plant for the first time, and compound 7, 9 and 10 have been isolated from Ervatamia genus for the
first time.
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1.3 WFRSGRRS,H M AT R
10 kg, L 9500 Z B AR B13AL £ 0 3 UK, Dl 1 vk 4 (o]
Wi R e PR UM R IR T 120 g, DL 2% HCL 8, i
U8 AFVLTE A0 @) FIFR KW . R KW & /K pH
210, B UIVE BCR A, 10 @, TITE A #8453
ZHEE . Cis M Sephadex LH-20 & & #: E 8T, 47 & 15
AW 1~10. %5 .

2 # R

2.1 b1 e mEE  FOE RS W (ED-
) ,m. p. 180~183°C ,EI-MS %5 il 7> 7 5 T 1%
m/z: 427[M—+H]", Liebermann-Burchard J% ¥ FH
MLRRICGWITRE N =W b AW . 455 RS
SHE H A X Cy He O, HNMR (600 MHz,
CDCL) HA 8 A~ H 3.0.79,0.80,0.95,0. 99,
1.01.1.07 (¥ % 3H,s).0. 86 (3H,d.J =6 Hz).
0.91(3H,d.J =6 Hz),5. 31 (1H,t, ] =3.5 Hz,
H-12) W& & 15 5.3. 23(1H,dd, ] =5,10. 5 Hz,
H-3) %" CNMR (150 MHz,CDCl,) "' 124, 5,139. 0
(IS 5 2 R L A9 R olean-12-en FEACH 421
=AY, 37.3(C-1),27.6(C-2),78. 6(C-3),
38.0(C-4),54.9(C-5),19. 1(C-6),33.5(C-7),39. 6
(C-8),48.4(C-9),36.9(C-10),23. 9(C-11),124. 5
(C-12),139.0(C-13),42. 4(C-14),29. 5(C-15),
25.2(C-16),34. 3(C-17),57. 0(C-18),38. 9(C-19) ,
39.6(C-20),31. 3(C-21),40. 4(C-22),28. 3(C-23),
16. 1(C-24),16.2(C-25),17. 1(C-26),23. 8(C-27),
27.7(C-28),18. 1(C-29),23. 8(C-30), 5 3C#k"™
. EE YR o BRI BE(e-amyrin) .

2.2 o2k HEEIRE R (ED-
B ,m. p. 216~219°C , EI-MS % i 4y 1 85 1%
m/z: 469[ M+ H]", Liebermann-Burchard 5 i FH
PR, 856 w5 5 K 4 7 X8 Cp He, O,
"HNMR (600 MHz, CDCL) H1 4 9 4> f H 3 i,
0.80,0.85,0.87,0.98,1.01,1. 07 (¥~ 3H,s),
0.86(3H.d,J=6 Hz).0.92(3H.d.J=6 Hz).2. 06
(3H,s,COCH;),5.30(1H,t,J =4 Hz,H-12) 4}
a5 %5, 4. 38 (1H,dd, J = 6,10 Hz, H-3) &
“CNMR(150 MHz,CDCly) H 125, 4,142, 3 &b () )
5S4 N L G N olean-12-en FEA H 2L 1) = 1§
kAW, 38.5(C-1),24.3(C-2),81.1(C-3),37. 3

(C-4),55. 2(C-5),19. 9(C-6),34. 1 (C-7),40. 7
(C-8),48.9(C-9),36.9(C-10),24. 2(C-11),124. 5
(C-12),139. 6 (C-13),45. 4(C-14),28. 8 (C-15),
24.8(C-16),35. 5(C-17),57. 3(C-18),38. 7(C-19),
40.1(C-20),31. 8(C-21),41. 0(C-22),26. 9(C-23),
18.9(C-24),16.5(C-25),17. 6(C-26),23. 3(C-27) ,
28.5(C-28),19. 4(C-29),23. 2(C-30),171. 4 (C=
0).21. 2COCOCH:) . 5 SCHR ™ M L L B 2 b & 90 H
o B W TR B £ FR TG (a-amyrin acetate) ,

2.3 Ao 3egtlE 1O ERCRE A R
P5-HEBE) . EIFMS 45 i #7075 F 0§ m/z. 257
(M+H]". 4 & & #1555 K57 Uk
CisHp Oz AR R 1, 29, 1 BHiEA 24 ik {5
SR AR AR BRI EE M AEAE . 1771 IO B AE
SO L5 AF 1T AMEIRERES R R A
7 ,"HNMR(600 MHz,CDCl;) :2. 35(2H,t, ] =7. 6
Hz),1.63(2H,m), 1. 25(24H,br,s),0. 88(3H., t,
J=6.8 Hz) ,"” CNMR (150 MHz, CDCl;): 177. 1,
34.1,31.9,29. 4, 29. 4, 29. 3,29. 2,29. 1, 24. 6,
22.6,14. 1, 5 3CHRS M L. B 6 & W 0 A e R
(palmitic acid) ,

2.4 Aebdpa iR [ E iR E K CE -
HEE), EI-MS 45 i 50 7 B F 0% m/z. 476 [ M-
H.O]" .45 G B fE 58 H 5+ 0 CiH. O,
29. 4 MEEAT 24 PRk A5 5 3 B B B R D B Y
fE7E . 3.69 A EfE 5 n H I M A 7E . HNMR fl
P CNMR 7R FEAF 19 K 5% B 105 B 09 15 5 L 5 05 o i E
S DUREEEIR A A SR N L W2 2T ROCE IR S
1E =+ DU B8 BE — 2, HNMR (600 MHz, CDCl;) ;
3.69(2H.t,J =6 Hz),1.57(4H.,m), 1. 23(£ H,
br,S),0. 86 (3H, t, J = 6. 2 Hz).,"" CNMR (150
MHz,CDCl,) :64. 0, 33. 3,32. 9,30. 1,29. 4,29. 4,
25.3,22.2,13. 6, 53¢ — B HE LG Y R IE =
+ DU % B (tetratriacontanol) .

2.5 Ao s e AEEIRES W (EDT-
) ,m. p. 168~170°C ,EI-MS %5 i #f 43 1 B85 1k
m/z: 413[M+H]" 85 GRS #5708
Cy, H.,s O. Liebermann-Burchard J2 W BH 4.
'"HNMR (600 MHz,CDCly) i #£ /8 F 6 4~ B S %,
PCNMRH{5E5 121, 7,140, 8,129, 4,138, 3 M
fe A 5 s A5 W AR E — A A P BLEER il — A B 40 3L
. 3,52 (1H, m) {7 5 #&x 3 £l A & A BAC,
¥CNMR (150 MHz, CDCl, ) 37. 3 (C-1), 31. 2
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(C-2),71. 7(C-3),42. 8(C-4),140. 8(C-5),121. 7
(C-6),31.3(C-7),31. 3(C-8),50. 6(C-9),36.2(C-
10),21.1(C-11),39. 7(C-12) ,42. 5(C-13) ,56. 9(C-
14),24.2(C-15),28.1(C-16) ,56. 4(C-17),11. 9(C-
18),19.4(C-19),40. 7(C-20),21(C-21),138. 3(C-
22),129. 4(C-23),51. 3(C-24),31. 3(C-25),18. 9
(C-26),21.1(C-27),25. 1(C-28),12. 1(C-29) , 53¢
kS — 208 E LA W) N B S B (stigmasterol)

2.6 oM ewdtiEr HEOEBHEKGEN-H
D, EI-MS 4 7 F 38 1% m/z. 577[ M+
H]' . 856 B 5 MR 7208 Cos He Os s
Liebermann-Burchard & M FH ¢, H'HNMR,
PCNMR.Rf H5 g-#A % b X IR —2, " CNMR
(150 MHz, CDCl;) : 37. 8 (C-1),30. 0 (C-2), 78.
(C-3),39. 1(C-4),140. 9(C-5),122. 5(C-6), 32.
(C-7),32.4(C-8),50. 8(C-9),37. 2(C-10), 21.
(C-11),40. 3(C-12),42. 8(C-13),57. 3(C-14) , 24,
(C-15),28.7(C-16),56.6(C-17),12. 2(C-18), 19.
(C-19),36. 6(C-20),19.1(C-21),34. 4(C-22),26. 5
(C-23),46. 4(C-24),29. 6(C-25),19. 6 (C-26),20. 0
(C-27),23.5(C-28),12. 2(C-29), 101. 7 (Glu,
C-1",74. 1(Glu,C-2"),79. 6(Glu,C-3"),70. 5(Glu,
C-4",78.3(Glu, C-5"),62. 2(Glu, C-6") , 5 CHk"
—HLHEEGY N B E M (B-daucosterol) ,
2.7 tebap 7 e MmER HEEIRS M CE -
) ,m. p. 202~204°C ,EI-MS %5 7> 7 5 T 1%
m/z:427 [M+H]" & GBS A L0 7K
M CsHso O, HNMR (600 MHz,CDCL) %5 i 7 4~ 24
I B 3L (0. 75, 0. 80, 0. 83,0. 93,0. 99, 1. 03,
L7 — DA AR I 2 (4. 56,d, ] =2. 6 Hz,
H-20a;4.68.d,J =2.4 Hz, H-20b) , — > % & ik I
& (3.19,dd, J =11. 5,5. 0 Hz, H-3);"* CNMR
(150 MHz,CDCly) :38. 2(C-1),27. 1(C-2),77. 4(C-
3),39.3(C-4),54. 1(C-5),17. 8(C-6),32. 9(C-7),
41.0(C-8),50. 4(C-9),37. 2(C-10),20. 8(C-11),
25.0(C-12),37.6(C-13),42. 8(C-14),27. 4(C-15),
36. 1(C-16),42. 8(C-17),48. 1(C-18),48. 0(C-19),
150.9(C-20),29. 3(C-21),40. 0(C-22),28. 0 (C-
23),15.4(C-24),16.0(C-25),16. 0(C-26) ,14. 5(C-
27),18.1(C-28),109. 7(C-29),18. 9(C-30), 5 X
R — 3, i B W R P ELEE (lupeoD) .

2.8 Wby 8uymER WREAH MR EN-F
) ,m. p. 228 ~230°C , EI-MS %45 i 4y 7 8 T 1%

w N oY = O

m/z:285 [M+HT", = G285k 41 2 1 B
PERAFAE W 3 5 SrCL R FAME L 7R J0 40 1 45 3L A7
e, Bt BulE s EE S 7 X Cis Hi Os,
"HNMR (600 MHz,CDCly) i, 45 H 5 50 2 47 5
THIFFIE(S 5 8. 30(1H, s) , [Al A 44 H 2 A~y F 3L
55 10.8(1H,s) A1 9. 1(1H,s) K& 1 A 4 FE Y R
T 3.80(3H,s),” CNMR (150 MHz, CDCl;)
153.5(C-2),124. 7(C-3),173. 3(C-4),127. 6(C-5),
114.5(C-6),162.9(C-7),102. 1(C-8),158. 0(C-9),
117.0(C-10),124. 6(C-1"),112. 8(C-2"),146. 5(C-
3'),148.0(C-4"),116. 6 (C-5"),120. 2(C-6"),56. 8
(OCH,) , 5 3C#kY — 5, 8 2 b & 9 oh B 3 57 #
(calycosin) ,

2.9 Koy owambir WEHSEH-H
) ,m. p. 329 ~ 330°C , EFMS %4 i i 4y T 8 1 %
m/z:287 [M+H]" &GS 5 #HEHR 57X 8
Cis HioOso 2% AICL CFEW W )5 B AR, ik i
SEEPRTE 95~190, HA 15 MRS S . % & N ¥ il
H45H ' HNMR (600 MHz, Pyr):13. 93(1H.s),
7.42(1H,d,J=8.4 Hz,H-6"),7. 40(1H,s,H-2"),
6.90(1H.d,J=8.4 Hz,H5'),6.67(1H,s,H-3),
6.45(1H.d,J=1.2 Hz,H-8),6.19(1H,d,J=1.2

Hz,H-6), 13.93 &b Z BN RENA . a6 %
FERIRIR F R A, BT L% 8 S DU 3L ¥ B, Y CNMR

(150 MHz,CDCl;) :163. 8(C-2) ,104. 3(C-3),182. 3
(C-4),160. 5(C-5),99. 2(C-6),164. 5(C-7),94. 7
(C-8),159. 1(C-9),105. 5(C-10), 122, 6 (C-1"),
114.1(C-2"),146. 4(C-3"),150(C-4"),116. 3(C-5") ,

119.4(C-6") , 5 3ClR™M — 8, # E L & o K R 5L
% (luteolin) ,
2.10 b 10 s H%k e LAY N EAHOR

g5 5 AW B , m. p. 220. 0~222. 0°C ; EI-MS %4
ST B T8 m/2:333 [M+H]" .45 &GS
B H A1 Hh CoHy O, . HNMR 7R — 4~ 341
BUEE 5. 43 (1H, s) A1 6. 17 (1H, ), CNMR (150
MHz,CDCl,) :38. 6(C-1),34. 3(C-2),216. 3(C-3),
47.1(C-4),51. 8(C-5),27. 7(C-6),73. 8(C-7),62. 0
(C-8),53.6(C-9),39. 2(C-10),18. 5(C-11),27. 7
(C-12),47. 1(C-13),75. 7(C-14),207. 9 (C-15),
154.0(C-16),116. 9(C-17),27. 7(C-18),21. 4 (C-
19),18. 7(C-20) , 5 3Tk — 30, 5 b & 4 oy
FF & (glaucocalyxin A),
SE T aE R A 1,
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