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Two new sesquiterpene from stems and leaves of Aphanamixis polystachya
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Abstract: To investigate the chemical constituents of the branches and leaves of Aphanamixis polystachya. Nine compounds
were isolated from the 95% ethanol extract of A. polystachya by various column chromatography involving silica gel, Sephadex
LH-20 gel,RP-C 4 and HPLC. Their structures were identified by chemical properties and spectroscopic analyses,and were e-
lucidated as polystachyadione A (1) ,polystachyadione B (2) ,labd-13( E)-ene-8«,15-diol (3) ,labd-13 (E)-ene-8a;, 15-yl
acetate(4),15,4S5,5S,10R-4,10-guaianediol (5) ,oleanolic acid (6) ,3,4-dihydroxybenzoic acid (7) ,caffeic acid (8) and

a-monopalmitin (9) ,of which compounds 1 and 2 are new. Compounds 4,7 ,8 and 9 are obtained from this plant for the first

time. The activity tests showed that compounds 1 and 2 have no significant inhibition against NO production.

Key words : Aphanamixis polystachya ; Meliaceae ; sesquiterpene ; polystachyadione A ;polystachyadione B
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ML 95% LI (1) 1R £ TR A6 G 4343 B 45
BT 9 MRSy . ARSCHEMNA T 9 MEEN
IYES AL B S E R YT
1 #MRl57E%
1.1 {(HE5H#

Bruker Avance NEO 400 MHz %8 5 4% #if T ¥z
A (5 Bruker /3 ] ) ; Agilent 1260 infinity % AH {5
TEAL (R E L HEAE R R A A ) 5 2B 4+ Zorbax
SB-C\g#E (5 um,9. 6 mm x 250 mm ) ; 35 [F Agilent
UPLC/Q-Tof ¥ &t B F4Y; JASCO P-1020 Jig ;1% ; Bio-
Rad FTS-135 ZIAMERG AN By HES5P-2401PC 15656
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THCHARZR 5 5 HL) ; Sephadex LH-20(40 ~70 wm, Am-
ersham Pharmacia Biotech AB) ;fd:5¢ (80-100 H 411100 ~
200 H ) sk o TG R sl a2l

LR A 1 2017 42 11 H R H =/ 44 76 BUML
g8, Hh B AR ) i Wk i o Ui 65 5 A LU ok s AL 40 L R
Aphanamixis polystachya T 1AM o FRAMGET =
T B 24 R R v 24 o o s oA T A SE ) B (R AT
%2 H20171105
1.2 #R5HE

W 21 kg TR L BB K3 B, FH S (IR FR Y
95% LBENNAAIRI AR 3 W, B 1 b, firds 42 UK
IR 4 2B TCIERR , 19 MR 2.6 kg, 1R HIZEIH
ISR JE MU A T A 2R CBE AR 3 1K, 4 )
FFENATIMEEER 3 0.7 kg MR LW 1.3 ke

TR T 38 43 28 ok IS 8 33, LA A T i1 T
(50: 1-6:4) G f5-HEE(10: 1-0: 1) R RiHATHR
BEVERG, TLC kil 59 /5158 8 414y Fr. 1 ~8,
o Fr. 1 28 MCLAE (A3, I/ K (9: 1) RER (0 52, 1
R (LT, A b Tk - A IR AR (R BE AR O ) BRI,
EF|PYALLS> Fr. 1-1 ~ Fr. 14, Fr. 2 2% RP-18 @it
R B (7K ,20% —100% ) , )} Sephadex LH-
20 A (HHEE) F HPLC Pl %5 73 2, DL /7K (48:
52) MU s (1 = 34 min) 752G 3(12 mg) ,
LZNE/7K (69:31) A siAH (1, = 32 min) , 1354k
AW 4(27 mg) , Fr.3 2% RP-18 {4k 45 B ( -
7K ,20% —100% ) , 75 PUAS 4143 (Fr. 3-1 ~ Fr. 34) ,
Fr.3-2 2 RP-18 {4,3% 45 Fil Sephadex LH-20 ( & {)5-H
1) 13 AR RS9 5(236 mg) o Fr.3-3 £ Seph-
adex LH-20 ( HH 8% ) #: 46fb 5 2459 9 (135 mg)
Fr.4 225 i H: 2 0 f e 45 alifb, 15 214k &9 6
(136 mg) , FI4HBS> 25 Sephadex LH-20 A ( i)
F HPLC il 25755 2(10 mg, ZJiE/7K ,58:42,1, =
34 min) \1(8 mg, Zi5-7K ,58:42 ,t;, = 36 min) , Fr.
5 28 MCLHEfa gk /7K (9: 1) BBR (. 3, FR48 RP-
18 a3 4% 43 Be ( H BE-/K, 10% —100% ) , 15 545 5
A (Fr.5-1 ~Fr.5-5) . Fr. 52 2682, Sephadex
LH-20 (G405 -H ) A A5 5 15 2014 59 7 (150 mg)
54 8(86 mg) .
1.3 FEMENR

K HIBE Z 85 (LPS) i 3 1/ BRUE W 41 i RAW
264.7 BERPEM AL A W0 EH] NO 7 A p g T
S LA NG-HH JE-L-K5 2R £ IR ER (L-NMMA) {1
PEXT R, B 2SI B (LPS ) (A

(DMSO #) #5584 (DMSO + LPS) | B 254 40
(LPS + L-NMMA ) Flfb & 5L 541, RAW264. 7 4
Mi7E 37 °C,CO, M Ny 5% MG 508 T HRD T 96
FLANMBET TR (1.5 x 10° 4iffL/FL) , 55595 24 h, 1
S ARG W) LABS FE AR A, 43 il in A 100,50 .25
12.5 F16.25 pg/mL B FREIAE S, EE 1 h JFINA
20 WL LPS #EHI 18 ho Y4E 3% , FH Griess {4 I 4
ML b3 Wt NO K P [6] BF O MTS 3 3F fi
RAW264. 7 4 (1) £735 5, LA bR 52 3840 G 9 20
BEPEM TR
2 #HR5iTR
2.1 SMETE

wEWL JEEHRCPED) ;[aly’ +9.43(c
= 0.06,MeOH) ; HR-ESI-MS : m/z 259.166 7 [ M +
Na] " (caled for 259. 166 9) , 43+ C\sH,,0,, &
NI 4, AN (UV) BoRI6E WIHE
250 nm Kb A e KW, 38R 16 & W) i e SR 50
B, 2U4MEIE (IR) WoRizfb & W gt v & 4 w4
BRIELERE (1 704 Fi11 684 em™ ), 7£'H NMR i
MR 4 NSRS 1155 ,6, 0.98(3H,d,J = 7.1
Hz) 1.07(3H,d,J = 6.9 Hz) .1.09(3H,d,J =
6.9 Hz) 5 1.14(3H,d,J = 6.9 Hz) ., W4M, 15,
6.07 (1H, s) R — 4~ &[5 5" C NMR A
DEPT BRA 15 ME S, A 2 A3k (5.215.9,
208.2) , — X HRRR (8.162.1.123.3) ,4 PNHIFE(S,
22.0.21.7.,19.0,17.0) ,4 4~ FF 3£ (5.39.9 .31. 5,
30.7.27.0) LA & 3 4~ sp” YK H %L (5,48.2.45.6,
34.1), Wf55 8. 162.1(C) .123.3(CH) F1 208. 2
(C)ATLUAJE F—4 o, B- A0 AR A B, 3 7T LA 38
S % sh 4 A5 5 6, 6.07 (1H, s) 15 FHIE
S BREPIABRIL R — ARV, (B A — A
PRI RE | DRHHHEIN Ak 4 465 H6) 5 0 AT BE hy BAER £
il o FERZREILIR 4B (1 2) ' H-"H COSY
PR &k H-2/H-3/H-4/H-15 F1 H-8/H-9/H-10/H-
14 Z [u] f£ 7€ M0 X A% 5. 53 4b, H-12/H-11/H-13
(' H-"H COSY #5&4ER b AW A71E— 1~ N 3
JC. HMBC ji &, H2 H-3 H-10 H,-14 5 C-1 47
EAHSG, H4 (H6 H,;-15 5 C-5 fF7EAHC, H-11 5
C-6.C-7.C-8.C-12 F1 C-14 fFEAEAM K, RIELL EIE
TERAEFHEHERT LG ) 1 a5 B 1 o, 4
%M polystachyadione A, fLEH 1 F1 2 TEANE5H)
U Srel i & Gl L T I YN NI L E R TS 7 O =4

(www. trew. ac. cn)
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Fig. 1  Structures of compounds 1-9

Em2 LEMKR(PE) (o], -7.08(c =

0.07, MeOH ) ; HR-ESI-MS: m/z 275.161 8 [ M +
Na] * (caled for 275. 161 8) , 4+ F 28 CsHy Oy, i
ANHAEAE N 4, UV B/R1EE% 2 1€ 250 nm ib
B AW, TR H13 440 .1 706 Fil 1 640 em™ W Uk
KNG S A REMKEERK., L&Y 2
fi)'H NMR A1 C NMR JE 35 AE 510 A 4 1 B4
lo XHIZAAET  H,-15 (8, 1. 40) 248y B, Ty 4k
S 1 v H,-15(8, 1. 14) W EIE(J = 6.9 Hz)
C4(8.77.9) 72 Ry 2tk HAL 2= 0 B8 K37 W] S A2 7%
(LB 1 v C4 7T 6. 48.2) 4551k M 4> T
[HEMIE G 2 vh C4 5%, TERmEILR—
At (& 2),'H-"H COSY 4] & 7/~ H-2/H-3 .
H-8/H-9/H-10/H-14 DL} H-12/H-11/H-13 Z [6] 4%
FERA S 1 A 56 {5 5. HMBC 3% [ 1, H-2 | H-3 | H-
10 H,-14 5 C-1 f£#fEfH%, H-6 H,-15 5 C-5 7#1E
K, H,-15 5 C-2 [C-3 fE7EAHDC, HA-11 5 C-6 .C-7 |
C-8 .C-12 F1 C-14 FA7EARSC, Z5 BTk LB 2 1Y
ZERUNIE 1 BT, A5 44 4 polystachyadione B,

L&¥ 12 ' H NMR #1°C NMR %{#& ( CDCI, )

NMR spectral data of compounds 1 and 2 in CDCI,

2
Position
S S S Su
1 215.9 217.5
2 39.9 2.35(m),2.52(m) 36.3 2.06(m),2.72(dd,J = 12.5,12. 1 Hz)
3 30.7 1.96(m),2.08(m) 37.2 2.00(m),2.32(dd,J = 13.5,11.7 Hz)
4 48.2 2.63(m) 77.9
5 208.2 206.3
6 123.3 6.07(s) 117.3 6.09(s)
7 162. 1 169.5
8 27.0 2.53(m),2.64(m) 29.2 2.03(m),3.51(t,] = 1.2 Hz)
9 31.5 1.44(m),1.95(m) 32.0 1.41(m),2.02(m)
10 45.6 2.62(m) 49. 1 2.52(m)
11 34.1 2.33(m) 36.0 2.39(septa,J = 7.0 Hz)
12 22.0 1.09(d,J = 6.9 Hz) 22.3 1.05(d,J = 6.9 Hz)
13 21.7 1.07(d,J = 6.9 Haz) 20.8 1.11(d,] = 6.8 Hz)
14 19.0 0.98(d,J = 7.1 Hz) 19. 1 0.92(d,J = 7.1 Hz)
15 17.0 1.14(d,J = 6.9 Hz) 27.0 1.40(s)

1

7 50N Cﬁ%;

"H-H cosy —
HMBC —~

B2 {k&¥1F02mMEZE"H-"H COSY #1 HMBC #8%
Fig.2 'H-'"H COSY and HMBC correlations of 1 and 2

wEwm3 TR [a]l +6.6(c = 0.1,
CHCL,) ;C,,H, O, ,ESI-MS:m/z 332 [M +Na] *;'H
NMR (400 MHz, (CD,),C0)8:5.37 (1H,dt, ] =
6.7,1.0 Hz, H-14),4.07 (2H, br s, H-15), 1. 65
(3H,s,H-16),1.12(3H,s,H-17),0.84 (3H, s, H-
18),0.89 (3H,s H-19),0.83 (3H, s, H20);" C
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NMR (100 MHz, (CD,),C0)8:39.9(C-1),19.2(C-
2),42.9(C-3),33.9(C4),57.2(C-5),21.3(C-6) ,
45.4(C-7),73.5(C-8),62.2(C-9),40.6 (C-10),
24.9(C-11) ,44.0(C-12),138.9(C-13),125.3(C-
14),59.2(C-15),16.5(C-16) ,24.5(C-17),33. 8
(C-18),21.8(C-19),16.1(C-20) ., HJ it 5
SCHRARAE — 8", W% oA labd-13 (E) -ene-8a,
15-diol

wama KR [a]) +24.0(c = 1.1,
CHCL,) ;C,,H, O, ,ESI-MS:m/z 373 [M +Na]*;'H
NMR (400 MHz,CDCl,)8:5.33(1H,dt,J =7.2,1.2
Hz,H-14) ,4.07(2H,]J = 6.5 Hz,H-15) ,2.03(3H,
s,0Ac),1.69(3H,s,H-16),1.10(3H,s, H-17),
0.77(3H,s,H-18) ,0.84(3H,s H-19),0.76 (3H,s,
H-20);"” C NMR (100 MHz, CDCl,)§:39.5(C-1),
19.2(C-2),42.2(C-3),33.6(C4),56.4(C-5),
21.3(C-6),44.9(C-7),74.2(C-8),61.5(C9),
40.0(C-10),23.6(C-11),43.1(C-12),143.7 (C-
13),118.3(C-14),61.7(C-15),16.8(C-16) ,24.0
(C-17),33.5(C-18),21.7(C-19),15.8 (C-20),
171.4(C =0),21.3(CH, ) , HPEEEHE 5 STk i
3, % E H ok labd-13 (E)-ene-8a, 15-yl
acetate .

WEWS ABLEEMA;[a]]) +48.6(c =
0.2, CHCL ) ; C,s H,, O,, ESI-MS: m/z 239 [ M +
H]*;'H NMR (400 MHz, CDCl, ) §:5.51 (s, H-6),
1.23(3H,s,H-14) ,1.21(3H,s,H-15) ,0.95(3H,d,
J = 6.8 Hz,H-12),0.93(3H,d,J = 6.8 Hz, H-
13);”C NMR (100 MHz,CDCL,)8:50.9(C-1),21.6
(C-2),40.6(C-3),80.4(C4),50.4(C-5),121.7
(C-6),149.5(C-7),24.8(C-8),42.9(C9),75. 4
(C-10),37.6 (C-11),21.6 (C-12),21.5(C-13),
21.1(C-14) ,22.7(C-15) , HP&HE 5 SOk 1E
— g s HoM 18,48,58, 10R4, 10-Ar A A —
=38

weEme HEOLEEMA;[al]) +66.3(c =
0.1, CHCL, ) ; Cy, Hy Oy, ESI-MS: m/z 457 [ M +
H]*;'H NMR(400 MHz, (CD,),C0)8:0.73(3H,s,
H-25),0.76(3H,s,H-29) ,0.77(3H,s,H-24) ,0.92
(3H,s,H-30),0.98 (3H,s,H26),1.08(3H , s, H-
23),1.11(3H,s,H-27),3.15(dd,J = 9.0,7.2 Hz,
H-18),3.21(dd,J = 11.4,3.6 Hz,H-3a),5.28(t,
J = 5.4 Hz,H-12) ;" C NMR( 100 MHz, (CD,),CO)

5:38.7(C-1),27.3(C-2),79.0(C-3),39.1(C4),
55.3(C-5),18.5(C-6),33.1(C-7),39.5(C-8),
47.8(C-9),37.3(C-10),23.5(C-11),122.9 (C-
12),143.8(C-13) ,41.9(C-14),27.9(C-15),23.6
(C-16),46.9 (C-17),41.2(C-18),46.2 (C-19),
31.2(C20),34.2(C-21),33.0(C-22),28.5(C-
23),16.0(C24),15.5(C-25),17.5(C-26),26.1
(C-27),182.5(C-28),33.5(C-29),23.9(C-30) , Hi
TR SOk — B0 O HOR PR R

wEWT KA C,HO,,ESI-MS: m/z 155
[M+H]*;'"HNMR(400 MHz,CD,0D)5:7. 34 (1H,
brs,H-2),6.69 (1H,d,J = 8.0 Hz, H-5),7.32
(IH,dd,J = 8.0,2.0 Hz, H6);"” C NMR ( 100
MHz,CD,0D) §:123.4 (C-1),115.9(C-2),145.2
(C-3),151.7(C4),124.0(C-5),117.9 (C-6),
170. 4( COOH ), H: il i ¥ ¥ 15 Sk et — 3
B e HOR 3 4- TR HR

wEws kA ;CH,0,,ESI-MS: m/z 181
[M+H]*;'"HNMR(400 MHz,CD,0D)5:6.24(1H,
d,J =16.0 Hz,H-2),7.55(1H,d,J = 16.0 Hz, H-
3),7.06(1H,d,J = 2.0 Hz,H-5),6.94(1H,dd, J
=8.0,2.0 Hz,H-6),6.81(1H,d,J = 8.0 Hz H-
7);" C NMR (100 MHz, CD,0D) §:170.0 (C-1),
116.4(C-2),146.9(C-3),127.7(C4),115.0( C-
5),146.6(C-6),149.3(C-7)115.4(C-8),122.7(C-
9) ., UG-G SCRIRE — B b O R
A INERR o

WEWI HOLEEMA; ol +2.3(c =
0.1, MeOH ) ; C,, Hy, O,, ESI-MS: m/z 331 [ M +
H]*;'"H NMR(400 MHz, CDCl,)8:4.27 (1H, m, H-
la) ,4.18(1H, m, H-1b),3.99 (1H, m, H-2),3.72
(1H,dd,J = 11.6,4.0 Hz,H-3a),3.62(1H,dd, J
= 11.6,6.0 Hz,H-3b) ,2.37(t,J = 7.6 Hz,H-2") ,
1.65(m, H-3"),1.27 (24H, s, H4'-H-15") , 0. 89
(3H,t,J = 6.6 Hz,H-16");"” C NMR (100 MHz,
CDCI,)§:66.3(C-1),71.0(C-2) ,64.1(C-3),179.9
(C-1'),34.1(C2"),32.0(C-3"),22.9 ~29.6(C4’
~ C-15"),14.3(C-16") , H Y% E s 5 Sk iz 8
— ) AR R I S
2.2 EMEMKER

XEE LG s 5 R o e A 1 2
S NO A IR IC (481 h 1 162. 0 F1259. 3 peg/
mL( JHPEXT B L-NMMA (% ICs 4y 14.7 pg/mL) , %f
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