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Abstract ; Aphanamixis grandifolia belongs to genus Aphanamixis of family Meliaceae. We made the experiment to clarify
the constituents from the roots of A. grandifolia in this paper. The chemical constituents were isolated by silica gel, Seph-
adex LH-20 column chromatographic methods. The structures were identified by spectral analysis and comparing with the
previously reported literatures. The results showed that ten compounds were isolated from the ethyl acetate of ethanol ex-

tract from A. grandifolia and identified respectively as schleicheol (1), B-rosasterol (2), fregenedadiol (3), isojaca-
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reubin (4), syringaresinol (5) , episyringaresinol (6), graminone A (7) , sylvatesmin (8) , methyl-Z-6-nonadecenoate

(9), ralmitic acid (10). The compounds 1-4, 7-9 were obtained from A. grandifolia for the first time. The results of

cytotoxic activity showed that compounds 1 and 2 had certain inhibitory activity on the growth of human gastric cancer

cell SGC-7901.
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KM 1L B ( Aphanamixis — grandifolia ) J2& 1 B}
(Meliaceae) fE 4, 5| 24 1WA (MG rd ) (4L 8 K ()
PE) PR R (7R AR (S EE)
(mmMERIEE) 4K TR 2 iR (500 ~
1,000 m) YLl JA 4% AR g AR P
ST ARTE 25 B A8 B TS SURRL A 1 TR M T R 2
PeBe VG AR KA A, B A A
TE 2 By, EVRE JE VY (JTCE i L = ) ) 28 T
By, Dok 2 i AGE BL22 5 A S )y & 5l o AR
(INSEEF R AF) o R AR B2 th i
TCE, KM LA AR e i LA & A 0 45 a9 Sk
IRV T8 28 )8, 7E R TR) T TR YT PO RO | i A A
A0 2 X FE SR S, R KU TR 2

Bl N Ab a3 AR L A s i =25 e R SR b
T oy B S E T IR =S TS AR 2
SR 2Rl 7 a3, (EL T R LU T S
Jr SR TR Sy 1 T A T M R R LR Y
25550 o Bl AT S0 R I BRAR 95% £ B4R
W SR S TR A UM HEAT T A6 2% UG5 1 53 5 %
€, R E 10 MEG Y (1-10)  JFXFX 10 Med
HEAT T 0 ML T R

1 #HEF*

1.1 YERF4

AR . AV-500 7Y T 4% 1 1L ( Brucker, Ger-
man) ; N-1000 (2L) 57 =X JiiE % 78 & 1% ; Autospec-
3000 FRIE A ; HE @I RERL (200~ 300 H ) FI3# 22
Hr#E B ( Qingdao Marine Chemical Co. Ltd, China) ;
Sephadex LH-20( Merck , German) ; RP-18 [z #H#4 ¥}
(20 ~ 45 pm) ( Fuji Silysia Chemical Co. Lid,
Japan) ,MCI Gel(75~150 pm) ( Mitsubishi chemical

corporation , Japan )

PR KT ILBE (Aphanamixis grandifolia)) ¥ &
T 2013 49 H 2k B A AT A L, 2 E
PHE A B2 B By A ) B AR W 5% BT X0 5+ 1
WerE AEUEARAS (No. AG 20130920 ) F£75 T H [ 4
WA Bl Be iy A Wy BRI, N 15 i 4
SGC-7901 I 148 JiL 1 193 40 e K562 ¥4 F rp
FE Rl e L 41 i e
1.2 REASE

PR 1 DR L R o B SRR (8.5 kg) ,
95% L BEINFAIFRHEHL 3 WK, BF K 3 h, 8 [Tk
CWEE TR 15 3] O AR B , 4 & B4R U oy
BT K B o, R AT Bk L 2R O R L OE
TEERFEI 3 W, S R AR R

B MR TR H) (104.0 g) £ ek T ik e A £
T LAGEDT-HEE(L : 0~0: 1) BREEBEM, 155 10
AT (Fr.1-10) o Fr.2(2.8 g) £ Sephadex LH-20
BERAE s (LAED-H B LN BRI R 5 ) MR
AR e A e % ( DA T k- £ TR 2O TR AT i k-
RN RS ) MBS Y 4(2.4 mg) F1 10(8.0
mg) . Fr.4(5.1 g) % MCI ¥ {53 /2 #H RP-18 £
{01 | Sephadex LH-20 ¥ B¢ A (0 3% ( DL G 5 -H B
11, HEERVEI R 40 ) M 2 ak e A 6 3% (LA A
TMPE-2. TR TR A k-3 A 9ol - S A v
Z25) G FA 1(2.8 mg),2(13.1 mg) 19
(29.2 mg), Fr.5(5.1 g) JZH RP-18 {2 | Seph-
adex LH-20 %A (0% (LA BN TR R 55 ) il
2R AT 3% ( LA T k- £ TR < TR A 3l Tk - DR )
A eS0T - 058 R R VR R 42
23459 3(6.3 mg) ,5(8.8 mg) ,6(9.1 mg),7
(3.0 mg) F18(2.4 mg),

2 HEMER
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Fig. 1

m/z:445 [M+H]"_,'H-NMR (500 MHz, CDCL,) 3.
3.62(1H,m,H-3) ,5.76 (1H,dd,J = 4.2,2.1 Hz,
H-6),3.29 (1H,m,H-7),0.67 (3H,s, CH,-18) ,
1.00 (3H,s,CH,-19),0.93(3H,d,J = 5.8 Hz,
CH,-21),3.38 (3H, s, OCH,-7) ; "C-NMR ( 125
MHz,CDCL,) 8: 36.9(C-1,t),31.6(C-2,t),71.6
(C-3,d),42.2(C-4,t),146.3(C-5,s),120.9(C-6,
d),74.1(C-7,d),37.3(C-8,d),43.0(C-9,d),
37.3(C-10,s) ,20.9( C-11,t) ,39.2(C-12,1) ,42.1
(C-13,s),49.2(C-14,d) ,24.4(C-15,1) ,28.4( C-
16,t),55.6(C-17,d) ,11.6(C-18,q) ,18.4( C-19,
q),36.2(C-20,d),18.9(C-21,q) ,34.1(C-22,1),
26.1(C-23,1),46.0(C-24,d),29.3(C-25,d),19.0

Chemical structures of compounds 1-10

(C-26,q),20.0(C-27,q),23.2(C-28,t),12.0(C-
29,q),56.9(0CH,-7,q). ZXELEW 1N
schleicheol 2 ( George et al,2000; 5%/ 1E%5 2008)

k&Y 2 AGERSE S, C,Hy, O, ESI-MS
m/z 415 [ M+H]*. H-NMR (500 MHz, CDCI, ) 3
3.54(1H,m,H-3),5.37(1H,d,J = 5.0 Hz,H-4) ,
0.70 (3H,s,H-18),1.03(3H,s, H-19) ;" C-NMR
(125 MHz,CDCL,) 8 37.3(C-1,1),31.7(C-2,1),
71.6(C-3,d),121.6(C-4,d),141.0(C-5,s),25.8
(C-6,t),32.0(C-7,t),31.4(C-8,d),50.3(C-9,
d),36.6(C-10,s),21.4(C-11,t),39.8(C-12,t),
42.2(C-13,s),56.6(C-14,d) ,24.4(C-15,t) ,28.4
(C-16,1),55.8(C-17,d),12.1(C-18,q) ,19.2( C-
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19,q),36.2(C-20,d),18.9(C-21,q) ,34.1(C-22,
1),26.1(C-23,1),46.0(C-24,d),29.3(C-25,d),
19.0(C-26,q) ,20.0(C-27,q) ,23.2( C-28,1) ,12.0
(C29,q), R EMLXEGY 2 H p-Hk R B2
( Mishra & Sree,2009) ,

k&3 Bk, CyyH,,0,, ESI-MS m/z
303 [M-H]~,"H-NMR (500 MHz, CDCl,) 3§ 2.27
(2H, m,H-1),1.99 (2H, m, H-2),5.06 (1H, dd,
J =6.8,4.4 Hz,H-3) ,7.00( 1H,s,H-6) ,2.65(2H,
m,H-11) ,4.18 (2H, m, H-15) ,0.96 (3H,d, J =
6.7 Hz,H-16) ,2.30(3H,s,H-17) ,2.21(3H,s H-
18),1.34(3H,s,H-19),1.27(3H, s, H-20) ;" C-
NMR (125 MHz, CDCl,) 8: 24.0( C-1,t),27.4( C-
2,1),77.0(C-3,d),38.5(C-4,s) ,141.6(C-5,s),
125.8(C-6,d),134.1(C-7,s),132.2(C-8,s),
138.4(C-9,d),129.8(C-10,s),27.0(C-11,1),
36.8(C-12,1),30.2(C-13,d) ,39.4(C-14,1) ,61.8
(C-15,1),19.8(C-16,q) ,15.2(C-17,q) ,29.7( C-
18,q),25.5(C-19,q),21.1(C-20,q) , &% E 1k
AW 3 9 fregenedadiol (Marcos et al,1996) ,

k&YW a4 EEEREE, C H,0,, ESI-MS
m/z 325 [M-H] ,"H-NMR (500 MHz, CDCI,) 3
6.20(1H, s, H-2) ,6.95(1H, d, J= 9.0 Hz, H-
7),7.45(1H,d,J = 9.0 Hz,H-8) ,5.76(1H,d,J =
10.0 Hz,H-3"),7.04(1H,d,J = 10.0 Hz,H-4") ,
1.48 (6H, s, CH,-5", 6') ;" C-NMR ( 125 MHz,
CDCL,)8; 163.0(C-1,s),99.1(C-2,d),160.0(C-
3,s),102.9(C-4,s),132.8(C-5,s),152.7(C-6,
s),115.4(C-7,d),116.3(C-8,d),180.8(C-9,s),
78.7(C-2",s),128.1(C-3",d),113.8(C-4",d),
28.1(C-5",6",q),152.1(C-4a,s),146.2( C-4b,
s),113.7(C-8a,s) ,101.5(C-8b,s) , LK EEY
4 H VLIRS R (SRR, 2006; 5K IR, 2008;
Wu et al, 1998)

k&YW 5 HEOKAE, CyHy,O0,, ESI-MS m/z
441 [M+Na]*,"H-NMR (500 MHz, CDCL,)8: 6.58
(2H,s,H-2,H-6) ,4.72(1H,d,J = 4.5 Hz,H-7) ,
3.09(1H, m,H-8) ,4.27(1H,dd,J = 9.0,6.0 Hz,
H-9a),3.73 (1H, m, H-9b) ,6.58 (1H,s, H-2"),

6.58(1H,s, H-6") ,4.72 (1H,d,J = 4.5 Hz, H-
7'),3.09(1H, m,H-8') ,4.27(1H,dd,J = 9.0,6.0
Hz,H-9'a),3.73 (1H, m,H-9'b),3.89 (12H, s,
OCH3-3,5,3",5") ;" C-NMR ( 125 MHz, CDCI,) &
133.2(C-1,s),104.4(C-2,d),148.6 (C-3,s),
136.1(C-4,s) ,148.6(C-5,s) ,104.4(C-6,d) ,86.8
(C-7,d),55.3(C-8,d),72.3(C-9,1),133.2(C-1",
s),104.4(C-2",d),148.6(C-3",s),136.1(C-4",
s),148.6(C-5",s),104.4(C-6',d),86.8(C-7',
d),55.3(C-8",d),72.3(C-9',1) ,56.6( OCH,-3,5,
3,5 ,q) ZEEMEY S HTHERR(THE,
2010) ,

ka6 HEM A, C,H,0,, ESI-MS m/z
441 [ M+Na]*,"H-NMR (500 MHz,CDCL,) 8 6.60
(2H,s,H-2,H-6) ,4.86(1H,d,J = 4.5 Hz,H-7),
3.35(2H,m,H-8,H-9a) ,3.83(1H,m,H-9b) ,6.66
(2H,s,H-2" ,H-6") ,4.41 (1H,d,J = 6.6 Hz, H-
7'),2.94(1H,m,H-8") ,4.13(1H,d,J = 9.0 Hz,
H-9'a),3.83(1H,m,H-9'b),3.85(12H,s, OCH,-
3,5,3",5");”C-NMR (125 MHz, CDCl,) & 129.5
(C-1,s),102.5(C-2,d) ,147.1(C-3,s),133.8(C-
4,s),147.1(C-5,5),102.5(C-6,d),82.0(C-7,
d),50.2(C-8,d),69.5(C-9,t),132.3(C-1",s),
102.9(C-2",d),147.3(C-3",s),134.4(C-4",s),
147.3(C-5",s),102.9(C-6",d),88.0(C-7",d),
54.7(C-8',d),71.1(C-9",1),56.5( OCH,-3,5,3",
5',q), ZUEELEW 6 WERTHFIRE (AN,
2011)

EWT BB AK, C\yH,0,, ESI-MS m/z
395 [M+Na]*,'H-NMR (500 MHz,CDCl,)8; 3.49
(1H,dd,J = 9.2,3.8 Hz,H-1) ,5.32(1H,d,J =
3.9 Hz, H-2),4.04(1H,dd,J = 9.4,5.7 Hz, H-
4a),4.33(1H,dd,J = 9.4,5.7 Hz, H-4b) ,3.26
(1H,m,H-5),5.34(1H,d,J = 3.8 Hz,H-6),3.90
(6H, s, OCH,-3",3""),5.65(1H, s, OH), 5.72
(1H,s,OH) ;" C-NMR (125 MHz, CDCL,) 8; 53.4
(C-1,d),83.5(C-2,d),72.8(C-4,1),50.1(C-5,
d),84.8(C-6,d),177.1(C-8,s),131.2(C-1",s),
114.5(C-2",d),146.8(C-3",s),107.9(C-4",d),
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147.1(C-5",s),114.8(C-6",d) ,132.4(C-1""s) ,
108.5(C-2"",d),146.1(C-3"",s),108.2( C-4'",
d),145.4(C-5"",s),117.9(C-6',s) ,56.1 ( OCH,-
3,3",q) . ZEEMGYT A graminone A(Liu et
al,2013) ,

a8 REOMA,CyHyOf, ESI-MS m/z
395 [M+Na]*,'"H-NMR (500 MHz,CDCl,)3; 2.83
(1H,m,H-1) ,4.38(1H,d,J = 7.2 Hz,H-2) ,3.66
(1H,m,H-4a) ,3.14(1H,m,H-4b) ,3.38 (1H,m,
H-5),4.84(1H,d,J = 5.5 Hz,H-6) ,4.10(1H,m,
H-8a),3.78 (1H, m, H-8b), 3.92 (3H, s, OCH,-
3'),3.93 (3H,s, OCH;-3""),3.94 (3H, s, OCH,-
4'"y,5.59 (1H, s, OH);" C-NMR ( 125 MHz,
CDCL,) 8 53.9(C-1,d),87.1(C-2,d),69.2(C-4,
t),49.5(C-5,d),81.4(C-6,d),69.9(C-8,1),
132.4(C-1",s),110.3(C-2",d),147.6(C-3",s),
145.8(C-4",s),115.0(C-5",d),118.7(C-6",d),
131.2(C-1"",s),109.3(C-2"",d), 148.6 (C-3"",
s),147.8(C-4",s),111.5(C-5"",d),117.9 (C-
6'",d),55.7(0CH,-3",q), ZEEHLEW 8 N
sylvatesmin ( 32 %4 ,2012)

&9 HEaMIR, C,yHy0,, ESI-MS m/z;
333 [M + Na]*,643 [2M + Na]®,Jf H & & 5 1F
() M—-CH, OH [y F U | el e mT A6 &9 4 i
BRI RS, ' C-NMR %04 & 129.9 1 130.1 "]
BE— 1 —CH = CH-3E A A9 AS 10 AR 15 182 P TG
MTH-NMR o4 B R A8 80k 4.6 Hz R
M, 2 ENE 9 N Z-6-1 ILmIR T
fits (¥ B M 45 1990 ; F A& M54 2010) .

AP 10 FHEk K, C,yHyO,, ESI-MS m/z
279 [ M +Na]*.,' H-NMR ( 500 MHz, CDCl,) §:
0.900(3H,t,/ = 7.0 Hz) N K ¥4; CH, i 155,38
1.64(2H,m) ,8 1.28(24H,m) A HAth— £ %1 CH,
BF155,8 2.38(2H, m) ARIEFZ N CH, BT F 17
5 .%C NMR(CDCl,, 125 MHz) §; 14.1 Jy CH, /Y
A5 5,8 22.7,24.7,29.1,29.2,29.4,29.6,29.7,
31.9,34.0 % W H 815 5,8 179.7 2 COOH
k5 5. U EEY 10 HEEHIR (oS ke
iR ) (AEvkan%s,2009) ,

3 A E K

K MTT 7 (LA DMSO 7 551 A B A% X B8 25
SEAZIE A BH P X B ZE ) K5 BT A 1 o A i A il i
5 AURBERSBE I E ARG W 1-10 X =ik i 20
Jifl K562 . SGC-7901 F1 BEL-7402 (1) 21 ffl 25 1%
( Mosmann, 1983 ; = W45 2011) . SEH 45 F KB,
k& 1 L&Y 2 XN E 40 i SGC-7901 A
AR EA — B E S, H1C, fH 0 R 29.2
F129.8 mg - mL',

4 i

ARHBFFE MK 1L BEAR 959% 2 15 42 B ) 1 2 1R
CEERERY Ry B S 10 MeE Y, k&
Y1 1-4 FALAY 7-9 Y9015 WL BE AL 4 Hh 4
BARF] L XHLA Y 1-10 0940 i 35 % PRk 25
B, k&Y 1 MG 2 X NH 40 SGe-
7901 A A BA — 2 WA 35 M 1C 18 70 9
29.2.29.8 pg - mL", ARUFFTERE TR IR
A 5 A E Y O 2 R ) Y ik — 20 R
FIHBE AL T Bb 24K 4
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