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Chemical constituents from fruits of Aphanamixis polystachya
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Abstract: Objective To study the chemical constituents from the fruits of Aphanamixis polystachya. Methods The fruits of 4.
polystachya was extracted with 95% EtOH by heating reflux. The extracts were successively extracted with petroleum ether and ethyl
acetate. The compounds were isolated and purified by silica gel, reverse phase C18 silica gel, Sephadex LH-20, and semi-prepative
HPLC. Their structures were elucidated on the basis of physico-chemical properties and spectral data. Results The 15 compounds
were isolated and identified as niloticin (1), oxypiscidinol A (2), piscidinol A (3), 2la-methylmelianodiol (4), 21f-
methylmelianodiol (5), meliasenin S (6), agladupol E (7), 3-episapelin A (8), nemoralisin (9), 4(15)-eudesmene-1p,6a-diol (10),
100-hydroxycadin-4-en-15-al (11), 4f,10a-dihydroxy-guai-6-ene (12), kalshinoid E (13), palmitic acid (14), and glycerol
monnopalmitate (15), respectively. Conclusion The structures involve triterpenoids, diterpenoids, sesquiterpennoids and aliphatic
acid, and three compounds 2, 11, 13 are isolated from the Meliaceae, seven compounds (1, 4, 5, 8, and 14) are isolated from the
genus Aphanamixis, and compounds 6—7 are obtained from A. polystachya for the first time.
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H XA 20z AR, A BT &
XHEAER, wAYT B EtEth W R A USIUE D)
R RTIRITREAE . PRI TR S I 9 0 <5 141,
P T 97 RS sk, EWNAMEE XL
BRI 1o AR AT T RGEWTIE, sl
VWA= ik R SR . KRR
RS MR, HE S HnE RO B B IR
. REL R PUERE. PUE. AR EZ DT
T A A3 P D130 L 2 T B LR R A LR
K R S e LIRS W B3R AT T RGEIAL S
JS A FEIA16, e R I FR A ZE AL R B AT AR
RKRE=mRNEY), M EYRIEEERER
VRN Dyt b WY L RS [ A AL S By,
BZBE Y B SRR, WO )E ST A R
AYEVERE TR BRI B, AR SCE T LR SR Si gk
1T TAC RO R AR o JE IS & A (i 7774 594521 15
MEEY), WRIEA PR T S w5 7
A4 e N e B 2 (niloticin, 1)+ oxypiscidinol A
(2). VCPGFKEE A (piscidinol A, 3). 21a-HFEE AR
Fiil —E% (21o-methylmelianodiol, 4). 21B-F 35§
] — & (21B-methylmelianodiol, 5). meliasenin S
(6)+ agladupol E (7). 3-episapelin A (8). FR/KHE
%'& (nemoralisin, 9)+ 4(15)-#%HJd-1B,60- —B% [4(15)-
eudesmene-1B,6-diol, 10]. 10a-hydroxycadin-4-en-
15-al (11). 4p,10a-dihydroxy-guai-6-ene (12) .
kalshinoid E (13). EfER (palmitic acid, 14).
KRR H g (glycerol monno-palmitate, 15). 14
GBIV e =k il A5 SR TR R A
Vi, HAih e 2. 1. 13 N E IRNBEHEY H 5
#, 1. 4. 5. 8. W AHIRMNZEED T E, 6.
7 NE RN EEY) AR E.
1 {E5HH

Bruker Avance I1I 400 MHz, Bruker DRX 500
MHz 8 FAZIEIRIC [ E Bruker 2 w], PYH A+
Bt (TMS) NWHR], & 7 BF AT I [a]) 5T 3% A%
(LC-MS-IT-TOF, HZ Shimadzu A, &0
BREA (Agilent 12600, FEEIEEER (200~300 H,
H I ) GFose MR CISHER (5 By
T 7D LH-20 ¥ A 540 58 Wl &2 ( Sephadex
LH-20, Pharmacia A #]); RAH Cis H R A R
(ODS, Merck ~w]); HEE. ZFF. B Ak
SR 2R 1) Tl Bk 22 Al 5 7

LRSS T 2019 4F 5 H K H = B A TE XU
BHEIEMEIEE SRS, EYhs AL ER R R
HA R DRI 7 P 220 A0 D2 48 S BB L SR A ) L
P A. polystachya (Wall.) R. Parker. #4<(H20190301)
RAET PR RER A AR RG22
PRTEERIE 97 B 55 S0 00 =
2 EEESE

LTS (10 kg) Wi, H 95% ZBE Rl
FEHL 3 IR, REIRAGPERORASIRE (2ke). WHIRE
TR VR 5 A U R A I i SR L BRAEE 3 IR, I
JEIRGGAF 2 AT R ZE B (1.2 kg) FEE R 2.8 AL HL
Y1 (400 g). BEER LBEIBAL (400 g) LRERAE (il
, DUATHEE-TNER (10 1~0: 1) 18 6 AN
(Fr. 1~6). Fr.3 (40 g) Je&rERA e, LA
fik-PNER (50 0 1~0 @ 1) BREEVENL, 183] 5 AN
(Fr. 3.1~3.5). Fr. 3.2 (10 g) % ODS t:tai, LA
FEE-7K (30%~100%) BHFEBEML, 25 me R E
Y14 (50 mg) 115 (60 mg). Fr3.3 (5 g) &k
Je Rk s, DOAHES-ER (20 1 1~0 1 1D BB
W&, P2 Sephadex LH-20 AL, PL=%H ki-H
B (101 P, FEEBORMHEEE, 65%0E
SR, ARG 8 (/=25 min, 10 mg). Fr.
3.4 (15 g) A ERE, DUATMEE-AEE (30 @ 1~
0 @ DFRFEYENL, £ ODS M fil, DLFFEE-7K (40%~
100%) BEFEEVERG, BB, LUahEE-N
fii (40 : 1~0 @ DFREEGENL, FEEY 1115 mg)
A13 (20mg). Fr.3.5 (3g) LA, LA
THEE-AE (30 0 1~0: 1) BEEEVERL, T4 ODS H:
i, DIFEE-K (30%~100%) BEEEWEm, 54
EBA A, ZE-IK (68%) SEFEVENL, £33
e 4 (k=21 min, Smg). 5 (fk=23 min, 1.7
mg); Fr. 4 (15 @) &R A, DoailiE-n
(40 @ 1~0 @ DBLEEGEMNL, 193] 6 MAL(Fr. 4.1~
4.6).Fr. 42(1 )% ODS FE i, DLHEE-/K (30%~
100%) BHFEVEML, FAERERATR N, DoaihE-A
fiil (30 0 1~0 : D BEEVENL, 152454 10 (5 mg)
A 12 (16 mg). Fr. 4.3 (900 mg) AEMA: i,
PLA T EE-TRER (30 0 1~0: 1) BAEEVEM, &
Sephadex LH-20 fH 3%, DL—=SUHE-HEE (111D
Vet BIGEEMBANGREN, LHE-K (70%) %
FES L, SEMEAEM1 (k=18 min, 5mg). 2 (rR=
21 min, 1.7 mg) 13 (k=24 min, 13 mg). Fr. 4.4
(3 g) SRERAEtRE, DUAMEE-TIET (30 0 1~0 :
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1) BREEVEMG, P24 Sephadex LH-20 #: €A, 153
&9 (20 mg). Fr. 44 (3 g) LERFGIE,
PLATHIE-TA R (30 0 1~0: 1) BARFVEME, B&
Sephadex LH-20 # (13l , DA=S( 1 he-HEF (1 ¢ 1)
Velt, )54 m R8O GBI, 65% 5% Tk
Wi, BEEEY 6 ((r=20 min, 11 mg). 7 (r=
22 min, 7.5mg),
3 HMEE

b & 1: AR A ESI-MS m/z: 457 [M+H]',
C30Hs303. 'H-NMR (400 MHz, CDCl3) d: 5.31 (1H,
dd, J = 6.6, 3.4 Hz, H-7), 3.58 (1H, m, H-23), 2.75
(1H, td, J = 14.5, 5.5 Hz, H-2a), 2.66 (1H, d, J = 8.2
Hz, H-24), 2.26 (1H, m, H-2b), 1.33 (3H, s, H-26),
1.32 (3H, s, H-27), 1.11 (3H, s, H-29), 1.05 (3H, s,
H-28), 1.02 (3H, s, H-30), 1.00 (3H, s, H-19), 0.95
(3H, d, J = 5.9 Hz, H-21), 0.81 (3H, s, H-18); 3C-
NMR (100 MHz, CDCls) 6: 38.7 (C-1), 35.2 (C-2),
216.9 (C-3), 48.0 (C-4), 52.5 (C-5), 24.5 (C-6), 118.2
(C-7), 145.9 (C-8), 48.7 (C-9), 35.1 (C-10), 18.4
(C-11), 33.8 (C-12), 43.7 (C-13), 51.4 (C-14), 34.2
(C-15), 28.9 (C-16), 53.5 (C-17), 21.8 (C-18), 12.8
(C-19), 33.6 (C-20), 19.9 (C-21), 40.9 (C-22), 69.4
(C-23), 68.6 (C-24), 60.4 (C-25), 24.7 (C-26), 19.9
(C-27), 25.0 (C-28), 21.6 (C-29), 27.5 (C-30). LA L
s 5 kR aE — 5078, S EAA Y 1N E
BEA

AW 2: AEKK; ESI-MS m/z: 473 [M+H]',
C30H4304. 'H-NMR (600 MHz, CD;0D) ¢: 5.44 (1H,
brs, H-11), 5.32 (1H, brs, H-7), 4.06 (1H, dd, J = 9.2,
4.9 Hz, H-23), 3.16 (1H, brs, H-24), 1.26 (3H, s,
H-26), 1.23 (3H, s, H-27), 1.15 (3H, s, H-19), 1.15
(3H, s, H-29), 1.04 (3H, s, H-28), 0.98 (3H, d, J = 6.4
Hz, H-21), 0.92 (3H, s, H-30), 0.68 (3H, s, H-18); 1*C-
NMR (150 MHz, CD;0D) d: 38.2 (C-1), 35.7 (C-2),
218.9 (C-3), 48.9 (C-4), 51.8 (C-5), 25.3 (C-6), 117.5
(C-7), 142.8 (C-8), 145.3 (C-9), 37.3 (C-10), 119.7
(C-11), 39.6 (C-12), 45.3 (C-13), 50.7 (C-14), 32.3
(C-15), 29.1 (C-16), 53.3 (C-17), 16.6 (C-18), 20.3
(C-19), 34.9 (C-20), 19.5 (C-21), 42.3 (C-22), 69.9
(C-23), 76.8 (C-24), 74.7 (C-25), 27.2 (C-26), 26.5
(C-27), 22.6 (C-28), 25.0 (C-29), 23.7 (C-30). L L%k
W5 SCHR R IE — B0, SR1TZ SOk AR A E H-23.
H-24 FI AL, ik 5 SRR MAZ RS EAT LR,

Wi H-23 N B IR, H-24 Jy a B, #EEd
Y1 2 A oxypiscidinol A.

&M 3: AN K ; ESI-MS m/z: 475 [M+H]",
C30Hs004. 'H-NMR (400 MHz, CD;0D) : 5.33 (1H,
dd, J = 6.6, 3.3 Hz, H-7), 4.05 (1H, dd, J = 8.1, 3.8
Hz, H-23), 3.15 (1H, brs, H-24), 2.84 (1H, td, J =
14.6, 5.6 Hz, H-2a), 2.20 (1H, m, H-2b), 1.25 (3H, s,
H-26), 1.23 (3H, s, H-27), 1.13 (3H, s, H-28), 1.06
(3H, s, H-30), 1.05 (3H, s, H-29), 1.03 (3H, s, H-19),
0.95 (3H, d, J = 6.3 Hz, H-21), 0.87 (3H, s, H-18);
BC-NMR (100 MHz, CD;OD) &: 39.7 (C-1), 35.2
(C-2), 219.3 (C-3), 49.8 (C-4), 53.9 (C-5), 25.4 (C-6),
119.2 (C-7), 147.2 (C-8), 49.9 (C-9), 36.2 (C-10), 19.5
(C-11), 35.2 (C-12), 44.7 (C-13), 52.4 (C-14), 35.9
(C-15), 29.4 (C-16), 55.4 (C-17), 22.0 (C-18), 13.2
(C-19), 34.8 (C-20), 19.5 (C-21), 42.2 (C-22), 70.0
(C-23), 76.9 (C-24), 74.7 (C-25), 26.2 (C-26), 27.1
(C-27), 25.1 (C-28), 22.5 (C-29), 27.9 (C-30). Ll E
K 5 SOk R E — 020, WS e LAY 3 9L
IKEE A

& 4: AR, ESI-MS m/z 503 [M+H],
C31Hs00s, 'H-NMR (400 MHz, CD;0D) d: 5.33 (1H,
dd, J = 6.6, 3.3 Hz, H-7), 479 (d, J = 3.3 Hz, 1H,
H-21), 420 ( 1H, ddd, J = 9.7, 6.4, 3.4 Hz, H-23),
3.33 (3H, s, OCH3), 3.22 (1H, d, J = 3.4 Hz, H-24),
2.80 (1H, td, J = 14.5, 5.5 Hz, H-2a), 2.20 (1H, m,
H-2b), 1.26 (3H, s, H-27), 1.21 (3H, s, H-26), 1.13
(3H, s, H-28), 1.06 (3H, s, H-29), 1.05 (3H, s, H-30),
1.03 (3H, s, H-18), 0.89 (3H, s, H-19); 3C-NMR (100
MHz, CD;OD) d: 39.6 (C-1), 36.6 (C-2), 219.2 (C-3),
49.3 (C-4), 53.9 (C-5), 25.4 (C-6), 147.0 (C-8), 119.3
(C-7), 49.8 (C-9), 362 (C-10), 18.9 (C-11), 32.8
(C-12), 44.9 (C-13), 52.1 (C-14), 35.8 (C-15), 28.4
(C-16), 51.8 (C-17), 23.1 (C-18), 13.1 (C-19), 49.2
(C-20), 110.3 (C-21), 35.0 (C-22), 78.5 (C-23), 77.1
(C-24), 739 (C-25), 274 (C-26), 278 (C-27),
22.0(C-28), 25.1 (C-29), 25.4 (C-30), 55.70 (OCH3).
PAE B 5 SRR E — 202, WS E A 4 N
2 1o F R R — 1

&Y 5: AN A, ESI-MS m/z: 503 [M+-H]",
C31Hs005. 'H-NMR (400 MHz, CD;0D) d:5.35 (1H,
dd, J = 6.2, 3.2 Hz, H-7 ), 473 (1H, d, J = 3.3 Hz,
H-21),4.37 (1H, ddd, J = 9.7, 6.4, 3.4 Hz, H-23), 3.35



« 674 ¢ ¢8 % 2022628 $£53% B3W  Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3

(3H, s, OCH3), 3.16 (1H, d, J = 3.4 Hz, H-24), 2.85
(1H, td, J = 14.5, 5.5 Hz, H-2a), 2.18 (1H, m, H-2b),
1.26 (3H, s, H-27), 1.21 (3H, s, H-26), 1.13 (3H, s,
H-28), 1.06 (3H, s, H-29), 1.06 (3H, s, H-30), 1.03
(3H, s, H-18), 0.89 (3H, s, H-19); 3C-NMR (100
MHz, MeOD) §: 39.6 (C-1), 35.8 (C-2), 219.6 (C-3),
49.3 (C-4), 53.9 (C-5), 25.5 (C-6), 118.9 (C-7), 147.0
(C-8), 49.8 (C-9), 36.2 (C-10), 18.9 (C-11), 32.4
(C-12), 44.8 (C-13), 52.0 (C-14), 35.4 (C-15), 28.3
(C-16), 46.5 (C-17), 23.6 (C-18), 13.1 (C-19), 47.9
(C-20), 105.9 (C-21), 33.7 (C-22), 79.74 (C-23), 79.72
(C-24), 73.6 (C-25), 27.4 (C-26), 27.9 (C-27), 22.0
(C-28), 25.1 (C-29), 25.3 (C-30), 55.2 (OCH3). LA
Bl 5 kiR aE — 82, WS EY 5 N 21B-
FH e R ] — I

b &M 6: AR A ESI-MS m/z: 505 [M+H]',
C31H50s. 'H-NMR (500 MHz, CD;0D) ¢: 5.29 (1H,
dd, J = 6.75, 3.15 Hz, H-7), 4.81 (1H, d, J = 3.6 Hz,
H-21), 422 (1H, ddd, J = 10.9, 4.9, 2.2 Hz, H-23),
3.34 (3H, s, OCH3), 3.24 (1H, d, J = 2.2 Hz, H-24),
3.19 (1H, dd, J = 10.7, 5.1 Hz, H-3), 1.27 (3H, s,
H-27), 1.22 (3H, s, H-26), 1.02 (3H, s, H-30), 0.96
(3H, s, H-29), 0.89 (3H, s, H-28), 0.86 (3H, s, H-18),
0.79 (3H, s, H-19); 3BC-NMR (125 MHz, CD;0D) ¢:
38.5 (C-1), 28.4 (C-2), 79.8 (C-3), 40.0 (C-4), 52.2
(C-5), 25.10 (C-6), 119.5 (C-7), 146.8 (C-8), 50.3
(C-9), 36.1 (C-10), 18.7 (C-11), 32.9 (C-12), 44.9
(C-13), 52.1 (C-14), 36.6 (C-15), 28.4 (C-16), 51.8
(C-17), 23.1 (C-18), 13.6 (C-19), 49.1 (C-20), 110.2
(C-21), 35.0 (C-20), 78.4 (C-23), 77.0 (C-24), 73.9
(C-25), 27.5 (C-26), 27.7 (C-27), 28.3 (C-28), 15.4
(C-29), 25.2 (C-30), 55.72 (OCH3). LL_E¥dE 5 ik
oE— 8222, LR EY) 6 4 meliasenin S.

&Y 1: HEMA; ESI-MS m/z 527 [M+
Na]*, C31Hs520s. "H-NMR (500 MHz, CD;0D) ¢: 5.28
(1H, dd, J= 7.0, 2.8 Hz, H-7), 4.81 (1H, d, J= 3.7 Hz,
H-21), 423 (1H, ddd, J = 10.9, 4.9, 2.2 Hz, H-23),
3.40 (1H, d, J = 3.1 Hz, H-3), 3.35 (3H, s, OCH3),
3.40 (1H, d, J= 3.1 Hz, H-3), 3.24 (1H, d, J=2.2 Hz,
H-24), 1.27 (3H, s, H-27), 1.22 (3H, s, H-26), 1.03
(3H, s, H-30), 0.93 (3H, s, H-28), 0.92 (3H, s, H-29),
0.91 (3H, s, H-18), 0.82 (3H, s, H-19); '3C-NMR (125
MHz, CD;0D) d: 33.0 (C-1), 26.5 (C-2), 77.0 (C-3),

38.36 (C-4), 45.8 (C-5), 25.1 (C-6), 119.5 (C-7), 147.1
(C-8), 49.8 (C-9), 359 (C-10), 18.6 (C-11), 32.5
(C-12), 44.8 (C-13), 52.2 (C-14), 36.6 (C-15), 28.4
(C-16), 51.8 (C-17), 23.0 (C-18), 13.5 (C-19), 49.2
(C-20), 110.3 (C-21), 35.0 (C-22), 78.4 (C-23), 77.0
(C-24), 73.9 (C-25), 27.7 (C-26), 27.5 (C-27), 28.6
(C-28), 22.4 (C-29), 25.3 (C-30), 55.72 (OCH3). LA
Bl 5 o0kl — B2, Wt aw 1N
agladupol E.

b &Y 8: KA s ESI-MS m/z: 475 [M~+-H]*,
C30Hs004; 'H-NMR (500 MHz, CDsOD) d: 5.30 (1H,
dd, J = 6.8, 3.0 Hz, H-7), 3.97 (1H, m, H-21a), 3.88
(1H, m, H-23), 3.42 (1H, dd, J = 11.5, 2.7 Hz, H-21b),
3.18 (1H, m, H-3), 2.89 (1H, d, J = 9.0 Hz, H-24),
1.24 (6H, s, H-26, 27), 1.04 (3H, s, H-30), 0.96 (3H, s,
H-18), 0.86 (3H, s, H-19), 0.83 (3H, s, H-29), 0.79
(3H, s, H-28); 3C-NMR (125 MHz, CDs0OD) é: 38.5
(C-1), 28.4 (C-2), 79.8 (C-3), 40.0 (C-4), 52.2 (C-5),
25.1 (C-6), 119.4 (C-7), 146.7 (C-8), 50.4 (C-9), 35.9
(C-10), 19.2 (C-11), 34.3 (C-12), 44.5 (C-13), 52.4
(C-14), 35.0 (C-15), 27.9 (C-16), 46.3 (C-17), 22.7
(C-18), 13.6 (C-19), 38.8 (C-20), 71.1 (C-21), 37.5
(C-22), 65.7 (C-23), 87.7 (C-24), 74.4 (C-25), 24.7
(C-26), 28.7 (C-27), 28.3 (C-28), 154 (C-29), 27.8
(C-30). L EEds 5 3Rl — B2, s e
&%) 8 N 3-episapelin A

WA 9: TLEMARMA; ESI-MS m/z: 332 [M] 7,
C20H2504. '"H-NMR (400 MHz, Acetone-de) J: 5.67
(1H, s, H-2), 5.32 (1H, s, H-13), 5.31 (1H, m, H-6),
5.07 (1H, ddd, J = 10.4, 8.5, 4.7 Hz, H-5), 2.64 (1H,
m, H-11), 2.38 (2H, m, H-4), 1.94 (3H, s, H-20), 1.68
(3H, s, H-19), 1.25 (6H, s, H-16, 17), 1.18 3H, d, J =
6.9 Hz, H-18); '*C-NMR (100 MHz, Acetone-ds) o:
164.8 (C-1), 116.7 (C-2), 158.2 (C-3), 35.4 (C-4), 74.6
(C-5), 123.8 (C-6), 141.8 (C-7), 39.6 (C-8), 25.4
(C-9), 34.1 (C-10), 35.9 (C-11), 195.7 (C-12), 100.1
(C-13), 206.4 (C-14), 88.1 (C-15), 22.8 (C-16), 23.0
(C-17), 18.1 (C-18), 16.5 (C-19), 23.1 (C-20). LA %k
i 5 ORI TE — BT, HUETE S 9 K

AP 10: FHERK; ESI-MS m/z: 239 [M+
H]*, CisHz602. "H-NMR (400 MHz, CD30D) 4: 4.93
(1H, s, H-15a), 4.72 (1H, s, H-15b), 3.62 (1H, t, J =
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9.8 Hz, H-6), 3.33 (I1H, dd, J = 11.7, 4.7 Hz, H-1),
0.94 3H, d, J = 7.1 Hz, H-13), 0.85 3H, d, J = 7.2
Hz, H-12), 0.67 (3H, s, H-14); '3C-NMR (100 MHz,
CD;0D) d: 79.8 (C-1), 32.8 (C-2), 36.4 (C-3), 146.7
(C-4), 56.5 (C-5), 68.0 (C-6), 51.7 (C-7), 19.3 (C-8),
37.5(C-9), 42.9 (C-10), 26.9 (C-11), 16.4 (C-12), 21.7
(C-13), 12.2 (C-14), 108.8 (C-15). LA ¥4 5 SCBikeR
T —F28, U EAL A 10 N 4(15)-FHIF-1P,60-
I

AW 11: FEERY); ESI-MS m/z: 237 [M+
HJ*, 259 [M+Na]*, CisH2402. 'H-NMR (400 MHz,
CD;0D) §: 9.40 (1H, s, H-15), 7.00 (1H, brs, H-5),
1.10 (3H, s, H-14), 0.99 (3H, d, J = 6.9 Hz, H-13),
0.87 (3H, d, J = 6.9 Hz, H-12); 3C-NMR (100 MHz,
CD;0D) d: 50.7 (C-1), 22.5 (C-2), 23.0 (C-3), 143.1
(C-4), 153.9 (C-5), 42.7 (C-6), 47.2 (C-7), 23.2 (C-8),
42.6 (C-9), 72.6 (C-10), 27.3 (C-11), 15.5 (C-12), 21.8
(C-13), 20.2 (C-14), 196.6 (C-15). LA 4 5 ke
H—82, WM A 11 24 100-hydroxycadin-4-
en-15-al.

&M 12: HETERHRAR, ESI-MS m/z: 261
[M+Na]+; Ci5H28025 TH-NMR (400 MHz, CD3OD) 0:
5.58 (1H, d, J=3.1 Hz, H-6), 1.25 (3H, s, H-14), 1.17
(3H, s, H-15), 1.02 (3H, d, J =7.0 Hz, H-12), 1.00
(3H, d, J =7.0 Hz, H-13); '3C-NMR (100 MHz,
CD;0D) 8: 51.5 (C-1), 22.5 (C-2), 41.1 (C-3), 81.3
(C-4), 51.0 (C-5), 122.8 (C-6), 150.7 (C-7), 26.0
(C-8), 43.6 (C-9), 75.8 (C-10), 38.6 (C-11), 22.0
(C-12), 21.7 (C-13), 21.3 (C-14), 22.4 (C-15). L %k
Wi 5 SCHRHOE — B, MUEEEY 12 N
4B,100-dihydroxy-guai-6-ene.

& 13: BEOTEMAK, ESI-MS m/z: 269
[M+H]", Ci6H2:03. '"H-NMR (500 MHz, CD;0D) §:
5.86 (1H, d, J = 3.1 Hz, H-6), 3.05 (3H, s, OCH3),
2.35 (1H, m, H-8), 2.28 (1H, dd, J = 11.5, 3.4 Hz,
H-5), 1.99 (1H, m, H-8), 1.30 (3H, s, H-13), 1.28 (3H,
s, H-14), 1.26 (3H, s, H-12), 1.17 (3H, s, H-15); 13C-
NMR (125 MHz, CD;0D) : 51.2 (C-1), 22.5 (C-2),
41.0 (C-3), 80.6 (C-4), 50.9 (C-5), 128.0 (C-6), 147.3
(C-7), 23.1 (C-8), 432 (C-9), 75.7 (C-10), 79.7
(C-11), 26.7 (C-12), 24.8 (C-13), 21.2 (C-14), 22.4
(C-15), 50.7 (OCH3). LA I ##s 5 SClikfikiE — B2,
% e &9 13 A kalshinoid E.

& 14: AERAK, ESI-MS m/z: 257 [M+
H]*, C16H3,0:2. 'H-NMR (500 MHz, CD;0D) §: 2.27
(2H, t, J= 7.4 Hz, H-2), 1.60 (2H, m, H-3), 1.29 (20H,
s, H-4~15), 0.90 (3H, t, J= 6.9 Hz, H-16); '3C-NMR
(125 MHz, CD;0D) §: 177.8 (C-1), 35.0 (C-2), 26.1
(C-3), 30.8 (C-4~13), 33.1 (C-14), 23.7 (C-15), 14.4
(C-16). LA EEHR 5 ks — 5033, WS el s
Y1 14 AR -

& 15: Lk & (E7D, ESI-MS m/z:
331 [M+H]", 353 [M+Na]*, Ci9H3304. '"H-NMR
(600 MHz, CDCl3) §: 421 (1H, dd, J = 11.7, 4.5 Hz,
H-1a), 4.15 (1H, dd, J=11.7, 6.2 Hz, H-1b), 3.93 (1H,
m, H-2), 3.70 (1H, dd, J = 11.5, 4.0 Hz, H-3a), 3.60
(1H, dd, J = 11.5, 5.8 Hz, H-3b), 2.35 QH, t, J = 7.6
Hz, H-2'), 1.60 (2H, m, H-3"), 1.25 (24H, m, H-4'~
15), 0.88 (3H, t, J = 6.9 Hz, H-16'); 3C-NMR (150
MHz, CDCls) d: 65.2 (C-1), 70.3 (C-2), 63.3 (C-3),
174.4 (C-1'), 34.2 (C-2), 31.9 (C-3"), 29.7~29.1
(C-4'~13"), 24.9 (C-14"), 22.7 (C-15"), 14.1 (C-16').
DL B 5 kol — 350, M aw 15 o
FARRARR H i o
4 i1ig

T LR S AT R AT, R
1S MUED, KB REERERE =R (1~
8. HER W (90, Mehr AU EmE R (100, AEAA
P B AE i 2 (LD AIA K B A5 i 2 (12~13)
NEW AL &Y (14~15). K TAL&W 2 sk
H-23. H-24 gAY, S CER[19]H AMfiE, Eid
52 X 54k b PR AT S 1 e 256 #4284 () Sk [20] 3
TR REBHE LR, TH- K BC-NMR $di—#,
€ H-23 4 B %Y, H-24 o #75; KLTLED 4
5, C-24 fir OH # AL, Z75 SRR IE 210 H 4544
TR E R 24S WAL, (BTEZSCHERIIIE 1 s
Y112 ) C-24 #AH R #7 (HI Cos-OH NBHY
D, it @R S — R SR AR 2 A
Bl (X C-3 P HURA 2573 i v+ SR e 4044
R EstAT X, #iE Cc-24 S S A, /P
Co4-OH Aot B, He, (LAY 2. 11, 13 A H X
MBREHEY I 08, 1. 4. 5. 8. 14 AEIRMMIZE
YR AE, 6+ 7T A RMNZMSEGRE], H—P
FERE T LRI By, N S A T T TR
Y A

RBAR FIHVEHHFRRAEF B R
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