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Al 2 b AW, 7 51N 16a-hydroxy-oxo-24-methyllanosta-7,9(11),24(31) -triene-21-oic acid(1) ,23(E) -cycloart-en-25-ethoxy-
3-01(2),23(Z)-9, 19-cycloart-ene-38, 25-diol(3) , 23 (E) -cycloart-23-en-35, 25-diol(4) , labda-8, 13-(E) -dien-15-01(5) , labda-7,
13-(E) -dien-15-01(6) , vulgarol(7) , (S, E) -6-[ 6-(5, 5-dimethyl-4-0x0-4, 5-dihydrofuran-3-yl) -2-methylhepta-1, 6-dien-1-yl] -4-
methyl-5, 6-dihydro-2H-pyran-one (8) , nemoralisin(9) , nemoralisin C(10) , 1S,4R,5S,6R,7S,10S-1(5),6(7)-diepoxy-4-guaiol
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Terpenoids from Stems and Leaves of Aphanamixis grandifolia

CHEN Yan-wu, DONG Fa-wu, QIN Tian-li, ZHANG Fan, WU Shi-li, YANG Miao-yan, YANG Ju,
HE Hong-ping’
(Yunnan Key Laboratory for Dai and Yi Medicine, School of Traditional Chinese Medicine,
Yunnan University of Chinese Medicine, Kunming 650500, China)

[ Abstract] Objective: Aphanamixis grandifolia, a perennial herb of genus Aphanamixis (Meliaceae) ,
has effects in soothing activating collaterals, dredging paisy, expelling wind-evil and removing wetness. This
paper aimed to investigate terpenoids from the stems and leaves of A. grandifolia and reveal the effective
substances. Method: Totally 22 kg leaves and twigs of 4. grandifolia were extracted with 90% EtOH for three
times by heating reflux. These extracts were decompressed and concentrated, and then dissolved in water. The
solvent was successively extracted with petroleum ether and ethyl acetate. The chemical constituents from
petroleum ether and ethyl acetate fractions were isolated by macroporous, silica gel, Sephadex LH-20 and ODS
columns, and their chemical structures were determined through MS, NMR analysis ('"H and "C-NMR) and
spectroscopic data from literatures, respectively. Result: Twelve compounds were obtained and identified as 16a-

hydroxy-3-ox0-24-methyllanosta-7,9(11) ,24(31) -triene-21-oic acid (1) ,23 (E)-cycloart-en-25-ethoxy-3-01(2) ,
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23(Z)-9, 19-cycloart-ene-34, 25-diol (3) , 23 (E) -cycloart-en-34, 25-diol (4) , labda-8, 13- (E) -dien-15-01(5) ,
labda-7, 13- (E) -dien-15-01 (6) , vulgarol (7) , (S, E) -6-[ 6- (5, 5-dimethyl-4-ox0-4, 5-dihydrofuran-3-yl] -2-
methylhepta-1, 6-dien-1-yl]-4-methyl-5, 6-dihydro-2H-pyran-one (8) , nemoralisin (9) , nemoralisin C(10), 1S,
4R,5S8,6R,75,105-1(5),6(7)-diepoxy-4-guaiol(11) and 1S5, 4S,5S, 10R-4, 10-guaianediol (12) , respectively.
Conclusion: The structures involves triterpenoids, diterpenoids and sesquiterpennoids, and eight of them (1-3,5-

8 and 12) are obtained from 4. grandifolia for the first time. Those compounds are also isolated from the geneus

Aphanamixis for the first time.
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16a -hydroxy-oxo-24-methyllanosta-7, 9 (11) , 24
(31) -triene-21-o0ic acid (1) , 23 (E) -cycloart-en-25-
ethoxy-3-01(2),23(Z)-9, 19-cycloart-ene-383, 25-diol
(3),23(E)-cycloart-23-en-38, 25-diol (4) , labda-8,
13- (E) -dien-15-01 (5) , labda-7, 13- (E) -dien-15-0l
(6),vulgarol(7), (S, E)-6-[6-(5,5-dimethyl-4-oxo0-
4, S5-dihydrofuran-3-yl) -2-methylhepta-1, 6-dien-1-
yl] -4-methyl-5, 6-dihydro-2H-pyran-one (8)
nemoralisin(9) , nemoralisin C(10), 1S, 4R, 5S, 6R,
758, 10S-1(5), 6 (7) -diepoxy-4-guaiol (11) , 15, 4S5,
55, 10R-4, 10-guaianediol (12) ., L&MW K =
i, A R A 1~3,5~8 K12
W ZF Y h oy B A5 3], e 1IN E o B
B3, EWamILE L,
1 ##

Bruker Avance Il 400 MHz %Y #% i 3L 9% {2 [ 7 =
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7 1 I J5 3% {X (LC-MS-IT-TOF, H 4% Shimadzu A
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M 42 B Rl W b A 22 B WA W B 5 T 2R 1R BF 5T
Y S BREBR LB JE A W K I B Aphanamixis
grandifolia , R A< (No. H20171220) {47 T =/ 1 =
2 R = A e A R 2 R T 24 5T A o 0 Y
2 RIS H

I LA TR AR I (22 kg) B, 56 90% 2. 1%
8] 37 4 B 3 YK, 43 UK 48 h, D8 U 4 R BOR SR
(3.2kg). WEH5/KIEEGE KK AWM. 2R
TR FEAT AL, U R 40 A5 2 A i ik A ) (644 )
MR CBEAIY) (1.2 kg) o AIMBERR L (644 g) £
it D-101 K AL i A 515 , £ B -7K (40:60~100:0)
B B VR A5 %) 6 AL (Fr. 1~Fr. 6) . Fr. 4(12 g)&
BE B A € % 43 5 , LA A Y ok - PN B (500 1~1 1) 86 B ok
B, B4 5 ik ODS A% £ % & Sephadex LH-20 £ {2
LCREAMEILEY 12181 mg) ML AW 8
(14 mg). LFRLBEIBAOL(1. 2 kg) £ BE I HE 1% 7
B LU AT I EE - R (1000 1~0: 1) 8h B VeI, 75 8 3
{37 (Fr. 1~Fr. 8) . Fr. 2(15.3 g) & rE A 3, LA 4
T Bk - T B (50 1~8:2) BB B VR B, A3 E 6 A A
(Fr. 2-1~Fr. 2-6) . Fr. 2-5(200 mg) 5 2 ik B 4 £
T, LAl B - TS R (500 1~8:2) B BE R A, P2
ODS HE A3 , DL HI - 7K (40: 60~100:0) & B 3k B
HL RS 1(8.5 meg) MAL-& 4 11(25 mg) .
Fr. 3(51 g) % MCIAE 4% , DL H B2 -7K (40: 60~100:
0) 6 B ¥k i 75 2 5 43 AL (Fr. 3-1~Fr. 3-5) . Fr. 3-2
(12 g) % it ODS #4435 , LA HI i -7K (40: 60~100:0)
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Fig. 1 Structural formulas of compound 1-12

T E Uk M5 75 2 4 AL Fr. 3-2-1~Fr. 3-2-4, Fr. 3-2-3
(500 mg) £ it ODS A3, LA BE-7K (40: 60~100:
0) 86 B Pk e , P48 3 Sephadex LH-20 #4435 , & 45
i 1 B AL 5 W) 4(13.5 mg) ML &9 3(6.7 mg) ,
Fr. 3-4(7.9 g) %6 2 i ik e A 63, L A vk ik - 1 il
(200 1~8:2) B VRN , P 285 ODS A (53 , FH E-7K
(40: 60~100: 0) & B & i , i J5 48 & Sephadex LH-
20 A 3%, 15 B L A W6 (4 mg) ML B W2
(12.5mg),Fr. 4(109 g) £ ik e A € 3%, LAA 3 ik -9
M (500 1~8:2) 4 B ¥k i, 13 2 8 A~ 3 i (Fr. 4-
1~Fr. 4-8) ,Fr. 4-4( 15 g) % 1 ODS ¥ A4 , LA H i -
7K (40:60~100: 0) 6 Ji P& i 75 31 4 > FF 4f Fr. 4-4-
1~Fr. 4-4-6 ,Fr. 4-4-5(2 g) %1 ODS a4 , L H it -
7K (40: 60~100: 0) 6 B P& Bt , 11 28 1 Sephadex LH-
20 FE 3%, A5 25 7(10.5 mg) , Fr. 4-7
SE AR AE A3, LA BE-TY R (200 1~8:2) 6 B Bk
B, 4 id ODS A i, DL H i -7K (40:60~100:0)
6 BE Ve I, i J5 42 1 Sephadex LH-20 # {4, 3% |, 15 5
AW 9(52.3 mg) LAY 10(9. 5 mg) FIfb &4 8

(18. 6 mg).
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L&Y @k K, ESI-MS m/z 483[M+H]",
¥Rk C,H,0,, 'H-NMR (DMSO-d,,400 MHz)5:
5.48 (1H, d, J=5.8 Hz, H-7) ,5.47(1H, d, J=6. 1
Hz, H-11) , 4. 63 (1H, dd, J=6.4, 6.8 Hz, H-16) ,
4.70(1H,s,H-24'a) ,4. 66(1H,s,H-24'b), 1. 78(2H,
dd,J=17.7,6.4 Hz,H-12),1.41(2H,d,J=11. 8 Hz,
H-15),1.10(3H,s,H-29),0.99(2H,s,H-26),0. 98
(3H,s,H-27),0.97(3H, s, H-28), 0. 58 (3H, s, H-
18) ; "C-NMR (DMSO-d,, 100 MHz)§:36.1(C-1),
34.5(C-2),215.2(C-3),47.9(C-4),50.5(C-5),
23.2(C-6),120.1(C-7),142.1(C-8),144.2(C-9),
36.9(C-10) ,116.7(C-11) ,36.1(C-12) ,43.3(C-
13),48.3(C-14),43.8(C-15),76.1(C-16) ,56.2
(C-17) ,17.2(C-18) ,22.0(C-19) , 46.9(C-20) ,
177.2(C-21),30.1(C-22),33.3(C-23),155. 1(C-
24),106.9(C-24"),33.3(C-25),21.0(C-26),21.1
(C-27),22.4(C-28),25.8(C-29),26.0(C-30), LI
Bl 5 SBR[ 5-6 1% B — B0, OB W e
16« -hydroxy-3-ox0-24-methyllanosta-7, 9 (11) , 24

(31)-triene-21-oic acid,
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k&2 AEFAEK,ESI-MS m/z 471 [M+H ",
4y F 2k C,LHL,0,, 'H-NMR (CDCI,, 400 MHz) §:
5.43(1H,dd,J=7.4,15.8 Hz,H-23),5.42(1H,d,
J=15.6 Hz,H-24) ,3.29(2H,d, J=7.1 Hz, H-1") ,
3.26(1H,dd,J=4.3,10.2 Hz,H-3a) , 1. 17(6H,s,
H-26,27),1.05(3H,t,J=7. 1 Hz,H-2'"),0. 88(3H,s,
H-28),0.87(3H,s,H-21),0. 79(3H,s,H-30),0. 46
(1H,d,J=4.1 Hz,H-19a),0.24(1H,d,J=4.2 Hz,
H-19b) ; *C-NMR (CDCl,, 100 MHz)8:31.9(C-1),
30.4(C-2),78.8(C-3),40.6(C-4) ,47.1(C-5),
21.1(C-6),26.0(C-7),47.9(C-8),20.1(C-9),
26.1(C-10),26.3(C-11),32.8(C-12) , 45.5(C-
13),48.9(C-14),35.5(C-15),28.0(C-16) ,52.8
(C-17) , 18.1(C-18),29.8(C-19) , 36.7(C-20) ,
18.3(C-21),39.3(C-22),127.9(C-23),137.3(C-
24),74.8(C-25),26.3(C-26),26.8(C-27),19.3
(C-28),14.0(C-29),25.4(C-30),57.5(C-1'),16.2
(C-2"). VL BB 5 SCBk [ 7] 0 B — 2, B8Oz &9
Y5 N 23(E)-cycloart-23-en-25-ethoxy-3-ol.

&3 [k AR, ESI-MS m/z 425[M+H |,
7+ XA CH,,0, 'H-NMR (CDCI,, 400 MHz) §8:
5.53(1H,dd,J=7.8,15.8 Hz,H-23),5.45(1H,d,
J=15.2 Hz,H-24),4.79(2H,s,H-26)3. 25(1H, dd,
J=4.5,11.1 Hz, H-3a) , 1. 16 (3H, s, H-27) , 0. 87
(3H,s,H-18),0.78(3H, s, H-28),0. 72(3H, s, H-
30),0.46(1H,d,J=4.2 Hz,H-19a),0.24(1H,d,J=
4.2 Hz,H-19b) ; *C-NMR(CDCI,, 100 MHz)6:31.9
(C-1),30.3(C-2),78.8(C-3),40.6(C-4),47.1(C-
5),21.1(C-6),27.9(C-7),47.9(C-8),20. 1(C-9),
26.1(C-10),25.9(C-11), 35.5(C-12) , 45.4 (C-
13),48.9(C-14),32.8(C-15),26.3(C-16),51.9
(C-17) , 18.1(C-18),29.8(C-19) , 36.7(C-20) ,
18.3(C-21),39.2(C-22),129.6(C-23),134.0(C-
24),142.4(C-25),114.1(C-26),18.8(C-27),19.3
(C-28),14.0(C-29),25.4(C-30). LI %5 X
BRL8IXT IR — 2, oz b & W %08 h 23(2)-9, 19-
cycloart-23-ene-33,25-diol.

&4 kK, ESI-MS m/z 465[ M+Na]”,
4y F 2k C,H,,0,, 'H-NMR (CDCI,, 400 MHz) §:
5.54(1H, br s, H-24) ,5.53(2H, br s, H-23) , 3. 21
(1H,dd,J=4.3,10.9 Hz, H-3a) , 2. 10(2H, dd, J=
10.5,13.5 Hz, H-22) , 1.93 (1H, m, H-20) , 1. 85
(2H, m,H-8),1.66(2H, m,H-11),0.82(3H, s, H-
29),0.79(3H,d,J=6.4,H-21),0. 74(3H,s,H-28),

0.49(1H,d,J=4.1 Hz,H-19b),0.26(1H,d,J=4.2
Hz,H-19a) ; "C-NMR (CDCl,, 100 MHz)6:31.9(C-
1),30.4(C-2),78.8(C-3),40.3(C-4),47. 1(C-5),
21.1(C-6) ,26.0(C-7) ,47.9(C-8),19.8(C-9) ,
26.2(C-10),26.4(C-11) , 32.8(C-12) , 45. 1 (C-
13),48.6(C-14),35.5(C-15),28.0(C-16) ,52.0
(C-17) , 18.1(C-18) ,29.9(C-19) , 36.4 (C-20) ,
18.3(C-21),39.2(C-22),125.4(C-23),139.2(C-
24),70.6(C-25),29.9(C-26),29.9(C-27),19.3
(C-28),25.4(C-29),14.0(C-30)., L\ %45
kL9 1xF B — 2, Moz b & W % % M 23(E) -cycloart-
23-en-3B,25-diol,

&% 5 AR, ESI-MS m/z 313[ M+Na]™,
4y 7 C,H,,0, 'H-NMR (Acetone-d,, 400 MHz)
8:5.35(1H,t,J=5.8 Hz,H-14) ,4. 08(2H,d, J=5. 8
Hz,H-15),1.66(3H,s,H-17),1.58(3H,s,H-16),
0.97(3H,s,H-20),0.89(3H,s,H-19),0. 85(3H,s,
H-18) ; "C-NMR ( Acetone-d,, 100 MHz)§: 36. 8 (C-
1),18.9(C-2),41.8(C-3),33.4(C-4),51.9(C-5),
18.7(C-6),33.3(C-7),126.3(C-8),140.9(C-9),
39.6(C-10),26.3(C-11),40.1(C-12) , 138.4(C-
13),122.6(C-14),58.2(C-15),15.3(C-16) ,18.7
(C-17),32.7(C-18),19.5(C-19),21. 1(C-20), Lk
RS ScER (1036 18—, Mozt A el
labda-8,13-( E)-dien-15-0l,

k&9 6 Joiik , ESI-MS m/z 313[ M+Na ",
4y F 3k CH,,0, 'H-NMR (Acetone-d,, 400 MHz)
8:5.39(2H,m,H-7,14),4.10(2H,d,J=6. 7 Hz, H-
15),1.68(3H,s,H-17),1.60(3H, s, H-16) , 0. 91
(3H,s,H-20),0.87(3H,s,H-19),0. 80 (3H, s, H-
18); "C-NMR (Acetone-d,, 100 MHz)8:36. 9(C-1),
18.9(C-2) ,41.5(C-3),33.5(C-4),50.1(C-5),
18.8(C-6),122.6(C-7),140.8(C-8),54.3(C-9),
37.3(C-10),26.8(C-11),40.1(C-12) , 135.7(C-
13),122.6(C-14),58.2(C-15),13.7(C-16) , 16. 1
(C-17),32.8(C-18),21.1(C-19),21. 6(C-20) . Lk
RS ek R — 2, Ozt B e R
labda-7,13-( E)-dien-15-0l,

&7 HEAK K, ESI-MS m/z 331 M+Nal®,
C,H,,0,, '"H-NMR (Acetone-d,, 400 MHz) 5: 5. 86
(1H,s,H-2),5.22(1H, t,J=5.9 Hz, H-14) , 3.92
(2H,d,J=5.9 Hz,H-15),1.16(3H,s, H-16) , 0. 98
(3H,s,H-20),0.74(3H,s,H-17) ,0. 70 (3H, s, H-
19),0.68(3H,s, H-18) ; "C-NMR ( Acetone-d,, 100

<171 -



26 55 134
20204F 7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 13
Jul. ,2020

MHz)5:39.7(C-1),18.3(C-2),41.9(C-3),33.6
(C-4),56.2(C-5),19.7(C-6),44.5(C-7),73.3(C-
8),62.0(C-9),39.6(C-10),23.6(C-11),43.1(C-
12),138.7(C-13),125.3(C-14),59.0(C-15),15.5
(C-16) ,23.5(C-17) ,33.5(C-18) ,20.9(C-19) ,
15.1(C-20) o AL %ol 55 30k 12 D0 IR — 2, i
b A W % 5 vulgarol,

L&Y 8 Ttk , ESI-MS m/z 353[M+Na]",
C,,H,,0,, 'H-NMR (Acetone-d,, 400 MHz) §: 5.91
(1H, s, H-18b),5.82(1H,s, H-2),5.55(1H, s, H-
13),5.40(1H,s,H-18a),5.35(1H,d,J=9. 0 Hz, H-
6),5.05(1H,ddd,J=11.5,8.5,4.0 Hz,H-5),2.40
(1H,dd,J=11.5,18.0 Hz,H-4),1. 20(3H,s,H-19),
1.10(3H,s, H-17) , 1. 08 (3H, s, H-16) ; "C-NMR
(Acetone-d,, 100 MHz)8:164. 7(C-1),116.2(C-2),
158. 1(C-3),35.3(C-4),74.5(C-5),123.8(C-6),
141.7(C-7),39.5(C-8),25.4(C-9),34.0(C-10),
138.93(C-11),183.27(C-12),100.0(C-13),206. 3
(C-14) ,88.4(C-15),22.8(C-16) ,22.8(C-17) ,
120. 6(C-18),16.2(C-19),22.9(C-20), L I %45
5 3CHR 13 0 B — 2, 0z Ak & W %2 5E (S, E)-6-
[6- (5, 5-dimethyl-4-0x0-4, 5-dihydrofuran-3-yl) -2-
methylhepta-1, 6-dien-1-yl] -4-methyl-5, 6-dihydro-
2H-pyran-one,

L&YW Tk, ESI-MS m/z 353[M+Nal™,
C,,H,;0,, 'H-NMR (Acetone-d,, 400 MHz) §: 5.75
(1H,s,H-2),5.55(1H,s,H-13),5.40(1H,d,J=8.6
Hz, H-6),5.12(1H, ddd, J=11.4,8.5,4.0 Hz, H-
5),2.76(1H,m,H-11),2.38(1H,dd, J=11.4,18. 8
Hz,H-4),1.73(3H,s,H-19),1. 68(2H, m,H-10a),
1.30 (6H, s, H-16, 17) , 1.23 (3H, d, J=6.9 Hz,
H-18) ; "C-NMR (Acetone-d,, 100 MHz) §: 165. 0
(C-1),116.98(C-2),158.4(C-3),35.1(C-4),74.8
(C-5),124.1(C-6),142.0(C-7),39.8(C-8),25.7
(C-9),34.3(C-10),36.1(C-11),195.9(C-12),
100.3(C-13),206.7(C-14),88.4(C-15),23.2(C-
16),23.2(C-17),18.2(C-18),16.6(C-19),22.9
(C-20). LA %5 SCik 14 ] B — 2, oz f &
Wy 4 5 A nemoralisin

& & ¥ 10 JC il AR, ESI-MS m/z 371 [M+
Na]*,'H-NMR (Acetone-d,,400 MHz)5:5. 80(1H,s,
H-2),5.40(1H,s,H-13),5.23(1H,d,J=8. 5 Hz, H-
6),5.12(1H,ddd,J=11.5,8.5,3.9 Hz,H-5),2. 38

< 172 -

(1H,dd,J=11.5,18.3 Hz,H-4),1. 85(3H,s,H-20),
1.50(3H,s,H-19),1.31(3H,s,H-18),1. 18(3H,s,
H-17) ,1.17 (3H, s, H-16) ; "C-NMR ( Acetone-d,,
100 MHz) 8: 164.7 (C-1) , 116.27 (C-2) , 158.1
(C-3),35.3(C-4),74.4(C-5),123.7(C-6),141.6
(C-7),39.5(C-8),25.3(C-9),34.0(C-10),72.6
(C-11),195.2(C-12),100. 0(C-13),206.3(C-14),
88.4 (C-15) , 22.8 (C-16) , 22.8 (C-17) , 120.6
(C-18),16.2(C-19),22.9(C-20), Lh ¥4 5
AR L 1S 0k B — 20, BOZ A6 G 9 %5 %€ 4 nemoralisin C.

A 11 A kK ESI-MS m/z 239[M+H]",
261 [M+Na] ", C,H,,0,, '"H-NMR (Acetone-d,, 400
MHz)é6:5.45(1H,d,J=4.0 Hz,H-6),1.01(3H,s,
H-14),1.34(3H,s,H-15),0.94(3H,d,J=6.9 Hz,
H-12) , 0.92 (3H, d, J=7.0 Hz, H-13) ; "C-NMR
(Acetone-d,, 100 MHz)6:51.2(C-1),22.6(C-2),
41.1(C-3),79.7(C-4),50.7(C-5),123.6(C-6),
148.9(C-7),23.2(C-8),43.5(C-9),74.3(C-10),
37.8(C-11) ,21.7(C-12) ,21.6 (C-13) , 21.4 (C-
14),25.5(C-15). Db B %¥s 5 3CHk[16-17 ] X) i —
B, K454 1S,4R,55,6R,7S,108-1(5),6
(7)-diepoxy-4-guaiol,

& W12 T @& i, ESI-MS m/z 275 [M+
Nal", C,;H,,0,, '"H-NMR (Acetone-d,, 400 MHz) §:
3.18(1H,s,H-6),1.34(3H,s,H-15),1.22(3H,s,
H-14),0.94(3H,d,J=6.8 Hz,H-12),0.92(3H,d,
J=7.0 Hz, H-13) ; ®C-NMR (Acetone-d,, 100 MHz)
8:75.9(C-1),28.5(C-2),35.7(C-3),69.9(C-4),
78.9(C-5),56.1(C-6),67.1(C-7),26.4(C-8),
25.1(C-9),37.5(C-10),36. 1(C-11),17.2(C-12),
17.4(C-13),18.5(C-14),21.7(C-15). UL I %4
5 ICER18 % I — B, BUOZ L& W 22 hy 18,48,
58,10R-4,10-guaianediol,

4 HZHR5TR

A 58 0 K LU AR B A I R AT T Ak A R BF
LAY E T 120 A 8
W MIZFIAR D) b 4y B AR 5] Ak A W 2B B g
ot B = (1), PR B IR AR o Y G (2~4) , 57 P b A
MR 0 (5~7) R 0 (8~10) LA K A A1) A Jo Y
fl G (11~12) o Horb, 35 5 i be AL =i AOLER —
il AR M Z AR PR B S E TR
BRI Ak 2 B 53 28 T SRy R L) Ak 27 ) o i AF
FEBLE T AL LR
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