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Study on chemical constituents of Aletris spicata
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Abstract: Objective To study the chemical constituents of Aletris spicata. Methods The compounds were isolated and repeatedly
purified by silica gel, TLC, and Sephadex LH-20 column chromatography as well as semi-Prep HPLC, and their structures were
elucidated by means of spectral analysis and physicochemical properties. The antitumor and antibacterial activities of triterpenoids
(compounds 1—3) were primarily screened. Results Nine compounds were obtained and identified as 24-methyl-9, 19-cyclolanost-
24-en-3-ol (1), 24-methyl-9, 19-cyclolanost-25-en-3-ol (2), cycloneolitsol (3), americanol A (4), isoamericanol A (5), 9'-methyl
americanol A (6), 1-(4"-hydroxyphenyl)-7-(3"-methoxyl-4"-hydroxyphenyl)-heptene-4-en-3-one (7), methyl-9, 12, 13-trihydroxy-
octadeca-10E, 15Z-dienoate (8), and 5-hydroxymethyl-2-furancarboxaldehyde (9). Conclusion All the compounds are isolated from
the plants in Aletris L. for the first time. No anti-tumor and anti-bacterial activities are found in compounds 1—3.

Key words: Aletris spicata (Thunb.) Franch.; 24-methyl-9, 19-cyclolanost-24-en-3-ol; cycloneolitsol; americanol A; 5-hydroxymethyl-2-
furancarboxaldehyde
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LT 2, HEAh, AR ORER N X A A o A
WRH, ARSI TG K T %
A 22 B AL R A5 A S B s« B Sy %
TR 20 =07 By 2 TP BT HT SR
N T T WL T, A S 0] i A R AL
EROT AT T IO RGBT, 4 B3] 3 ANtk
B3 DARIERBE Y L 3 AN AL S,
e 24- LS9, 19-F8 2§ -24- 475 -3- T
(24-methyl-9, 19-cyclolanost-24-en-3-ol, 1). 24-H
529, 19-34 3 £ -25- 45 -3- 1 (24-methyl-9, 19-
cyclolanost-25-en-3-0l, 2). 24, 24-— HIJE-IFRJEE
J5¢-3-1 (cycloneolitsol, 3). J27 iy A (americanol
A, 4), FER LR A (isoamericanol A, 5). 9'-methyl
americanol A (6). 1-(4-FEHEA8HE)- 7-(3"- H 4 k-4
F2 I IR )-4- )i -3- D [1-(4'-hydroxyphenyl)-7-(3"-
methoxyl-4"-hydroxylphenyl)-heptene-4-en-3-one, 7]+
methyl-9, 12, 13-trihydroxy-octadeca-10E, 15Z-
dienoate (8). 5-F¢ H13L-2-Whg FH % (5-hydroxymethyl-
2-furancarboxaldehyde, 9). FT b3 4 IR
ZEEY o B R
1 (EE5HMH

P E SRR (W600 2R W2829 4841
Rl 2%, Waters A7) ); Inova 400 MHz IR
WA (Varian A%]); HP—5973 AV HH ik ik 1k
L. HP—1100 MSD R4 AH (4 3% Sk bt HAL (36
[ A ] Dy XT—2 B e A (B R oe
AR AFD; AR (b E St T
J s R ChEE B T ) Sephadex
LH-20 (GE Healthcare): /MNLBE (HA =37,
MCI-GEL CHP20P 75~150 pm); il Fl¥ 70 Tl
AR TR B 4w OB (4 ] 25 AN
HE A (A A R COREEERHME AR BR A H)D:
gk CRE RAFKO s HARBRIY A 7 Hral.

2y T 2010 4 5 J1R E 51 M BT, 251
T e 2 Bt R B 1 B S e N I B Aletris spicata
(Thunb.) Franch. [ T4 5, A (FIC-201005) {4
AL T R G R AR ) i SR
2 RSN E

g BT A R 25 kg, KR F 75% SBENN
AR 3 R, BRXIREL 3 h, g, SRR,
IR A5 SR F 800 g, INZKVEAE, SRJa FIA g
W CEAI T B S IR A A3 A IR 73 60 g AN
1% LWEERS> 150 go AR e AE AL, L

THEK-BERE 208 (100 © 0—0 & 100) BREPEM, R,
Sephadex LH-20 #t/k [ ZAT Aot G240 54 1
(13.0 mg)~ 2 (13.3 mg) A3 (20.5 mg). MR LIk
W AR, AT yEE- AR (100 1 0—0 ¢
100D S4/i-FE (100 © 0—0 : 100) BREEVEML, ke,
Sephadex LH-20 #tfi iz S FE R K 2F- i 4 i 0miA
O SRS 4 (7.6 mg). 5(15.5mg). 6 (13.4
mg). 7 (133 mg). 8 (112mg). 9 (18.2mg).
3 #£METE

a1 Amstsh (GGE0-FEE, mp 120~
121 °C; Libermann-Burchard & £ [FH; EI-MS
m/z: 440 [M]". '"H-NMR (400 MHz, CDCl3) 6: 4.73
(1H, brs, H-24a), 4.68 (1H, d, J = 1.6 Hz, H-24b), 3.29
(1H, dd, J = 4.8, 11.6 Hz, H-3), 1.03 (3H, d, J = 6.4
Hz, H-27), 0.98 (3H, s, H-29), 0.97 (6H, s, H-18, 20),
0.90 (6H, s, H-27, 28), 0.89 (3H, s, H-30), 0.81 (3H, s,
H-31), 0.33 (1H, d, J= 4.8 Hz, H-19); '*C-NMR (100
MHz, CDCl;) 8: 32.2 (C-1), 30.6 (C-2), 79.1 (C-3),
40.7 (C-4), 47.3 (C-5), 21.3 (C-6), 26.2 (C-7), 48.2
(C-8), 20.2 (C-9), 26.3 (C-10), 26.7 (C-11), 33.1
(C-12), 45.5 (C-13), 49.0 (C-14), 35.8 (C-15), 28.4
(C-16), 52.5 (C-17), 18.2 (C-18), 30.1 (C-19), 36.3
(C-20), 18.5 (C-21), 35.2 (C-22), 31.5 (C-23), 157.1
(C-24), 34.0 (C-25), 22.2 (C-26), 22.1 (C-27), 25.6
(C-28), 14.2 (C-29), 19.6 (C-30), 106.1 (C-31). LA %k
I 5 ScmkRIE 3, MRS 1 24-F1 3.9,
19-3 2 F 1 -24-45-3- 7

a2 AEEHS EU-FEED, mp 120~
121 °C; Libermann-Burchard W £FH; EI-MS
miz: 440 [M]". '"H-NMR (400 MHz, CDCl;) 6: 4.66
(2H, m, H-26), 3.20 (1H, dd, J = 9.6, 14.0 Hz, H-3),
2.30 (1H, m, H-24), 1.56 (2H, m, H-11), 1.55 (2H, m,
H-7), 1.44 (2H, m, H-2), 1.42 (1H, m, H-17), 1.36
(1H, m, H-20), 1.25 (1H, m, H-5), 1.21 (2H, m, H-23),
1.00 (3H, d, J = 7.2 Hz, H-31), 0.97 (6H, s, H-27, 28),
0.96 (6H, s, H-18, 20), 0.89 (3H, s, H-30), 0.81 (3H, s,
H-29), 0.33 (1H, d, J = 4.8 Hz, H-19); '*C-NMR (100
MHz CDCls) 6: 32.0 (C-1), 30.4 (C-2), 78.9 (C-3),
40.5 (C-4), 47.1 (C-5), 21.1 (C-6), 28.1 (C-7), 48.0
(C-8), 20.0 (C-9), 26.1 (C-10), 26.5 (C-11), 32.9
(C-12), 48.8 (C-13), 45.3 (C-14), 35.6 (C-15), 26.0
(C-16), 52.3 (C-17), 18.0 (C-18), 29.9 (C-19), 36.0
(C-20), 18.3 (C-21), 33.9 (C-22), 31.5 (C-23), 41.6
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(C-24), 150.2 (C-25), 109.4 (C-26), 18.7 (C-27), 25.4
(C-28), 14.0 (C-29), 19.3 (C-30), 20.1 (C-31). LA %k
a5 SRR IE 5, M e A 2 24-H13E-9,
19-FE B -25-M-3-BF

a3 Akt (E-FED, mp 114~
116 ‘C; Libermann-Burchard Sz S PHM; ESI-MS
miz: 455 [M+H] . 'H-NMR (400 MHz, CDCl;) &
4.69 (2H, d, J = 24.0 Hz, H-26), 3.28 (1H, m, H-3),
1.69 (3H, s, H-30), 1.25 (6H, s, H-31, 32), 1.01 (6H, s,
H-18, 20), 0.97 (6H, s, H-27, 28), 0.88 (3H, s, H-29),
0.55 (1H, d, J = 4.0 Hz, H-5), 0.33 (1H, d, J = 4.4 Hz,
H-6); >*C-NMR (100 MHz, CDCLy) ¢: 31.8 (C-1), 30.5
(C-2), 78.4 (C-3), 40.2 (C-4), 47.8 (C-5), 20.9 (C-6),
27.9 (C-7), 47.6 (C-8), 20.9 (C-9), 26.2 (C-10), 27.0
(C-11), 35.4 (C-12), 45.0 (C-13), 48.6 (C-14), 32.6
(C-15), 26.9 (C-16), 51.9 (C-17), 18.2 (C-18), 29.7
(C-19), 36.4 (C-20), 18.2 (C-21), 30.6 (C-22), 37.1
(C-23), 38.5 (C-24), 152.2 (C-25), 109.0 (C-26), 48.4
(C-27), 19.8 (C-28), 13.8 (C-29), 25.4 (C-30), 27.3
(C-31), 27.3 (C-32). VL ¥ 55 ok —x,
SR A Y 3 0 24, 24- LA RHE B ke-3-H7 .

G 4: WL TGE B R K, ESI-MS m/z: 330
M]". 'H-NMR (400 MHz, CD;0D) &: 6.99 (1H, d,
J=28.4Hz, H-5"), 6.94 (1H, d, J = 7.6 Hz, H-2'), 6.88
(1H, dd, J = 6.4, 14.8 Hz, H-6'), 6.85 (1H, s, H-2),
6.78 (1H, d, J= 9.6 Hz, H-5), 6.77 (1H, d, J = 8.4 Hz,
H-6), 6.48 (1H, d, J = 15.6 Hz, H-7'), 6.22 (1H, m, H-8"),
4.80 (1H, d, J = 8.4 Hz, H-7), 420 (2H, d, J = 5.2 Hz,
H-9"), 3.98 (1H, m, H-8), 3.66 (1H, d, J = 104 Hz,
H-9a), 3.46 (1H, dd, J = 4.8, 12.0 Hz, H-9b); “C-NMR
(100 MHz, CD;0D) &: 130.0 (C-1), 115.2 (C-2), 145.6
(C-3), 144.6 (C-4), 116.2 (C-5), 120.4 (C-6), 75.8 (C-7),
78.2.0 (C-8), 61.1 (C-9), 132.2 (C-1'), 115.6 (C-2"), 144.9
(C-3"), 145.0 (C-4"), 118.0 (C-5"), 120.7 (C-6"), 131.4
(C-7"), 128.1 (C-8"), 63.8 (C-9)o LA -#¥i 5 ki iE
—H, WSEA 4 9 R RE .

WEY S: RATGEEMA, EL-MS m/z: 330
M]". 'H-NMR (400 MHz, CD;0D) &: 7.02 (1H, d,
J=2.0 Hz, H-2"), 6.99 (1H, d, J = 8.4 Hz, H-5"), 6.90
(1H, dd, J = 2.0, 8.4 Hz, H-6'), 6.84 (1H, d, J = 2.0
Hz, H-2), 6.82 (1H, d, J = 8.4 Hz, H-5), 6.77 (1H, d,
J= 8.4 Hz, H-6), 6.49 (1H, d, J = 16.0 Hz, H-7'), 6.21
(1H, m, H-8"), 4.80 (1H, d, J = 8.0 Hz, H-7), 4.19 (2H,

dd, J = 1.2, 5.6 Hz, H-9), 3.97 (1H, m, H-8), 3.67
(1H, dd, J = 2.4, 12.4 Hz, H-9a), 3.47 (1H, dd, J = 4.8,
12.4 Hz, H-9b); “C-NMR (100 MHz, CD;OD) §:
129.5 (C-1), 115.5 (C-2), 146.6 (C-3), 147.1 (C-4),
116.3 (C-5), 120.4 (C-6), 77.7 (C-7), 80.0 (C-8), 62.1
(C-9), 132.2 (C-1"), 115.6 (C-2"), 144.9 (C-3'), 145.0
(C-4'), 118.0 (C-5), 120.7 (C-6"), 131.4 (C-7"), 128.1
(C-8"), 63.8 (C-9") LU ¥l 5 scihahi— 21, #%
St 5 o L R

wEY 6: LLtaTLE M A, ESI-MS m/z: 367
[M+Na]". "H-NMR (400 MHz, CD;0D) §: 6.99 (1H,
d, J = 8.4 Hz, H-5"), 6.94 (1H, d, J = 7.2 Hz, H-2'),
6.88 (1H, dd, J = 6.4, 14.8 Hz, H-6"), 6.87 (1H, s,
H-2), 6.78 (1H, d, J = 9.6 Hz, H-5), 6.75 (1H, d, J =
8.4 Hz, H-6), 6.48 (1H, d, J = 15.6 Hz, H-7'), 6.13
(1H, m, H-8"), 4.80 (1H, d, J = 8.4 Hz, H-7), 4.04 (2H,
dd, J = 3.6, 4.8 Hz, H-9'), 3.98 (1H, m, H-8), 3.66
(1H, dd, J = 2.4, 12.4 Hz, H-9a), 3.46 (1H, dd, J = 4.8,
12.4 Hz, H-9b), 3.30 (3H, s, -OCH3); '*C-NMR (100
MHz, CD;OD) &: 129.5 (C-1), 115.5 (C-2), 146.6
(C-3), 147.1 (C-4), 116.3 (C-5), 120.4 (C-6), 77.6
(C-7), 80.1 (C-8), 62.1 (C-9), 131.7 (C-1"), 115.7
(C-2'), 144.8 (C-3"), 145.3 (C-4"), 118.0 (C-5), 121.0
(C-6'), 133.7 (C-7'), 124.8 (C-8"), 74.2 (C-9"), 58.0 (9'-
OCH3). DA F¥ds 55 scikdiis — 87, s etb s
Y1 6 24 9'-methyl americanol A.

WEW 1. OILE M A, ESI-MS m/z: 326
[M]". '"H-NMR (400 MHz, CD;0D) &: 7.02 (H, d, J =
8.8 Hz, H-2', 6'), 6.95 (2H, d, J = 15.6 Hz, H-7), 6.84
(2H, dd, J = 10.4, 15.6 Hz, H-6), 6.77 (1H, d, J = 8.0
Hz, H-5"), 6.68 (H, d, J = 8.4 Hz, H-3', 5'), 6.67 (1H,
d, J=2.5Hz, H-2"), 6.24 (2H, d, J = 15.2 Hz, H-6"),
3.87 (3H, s, 3"-OCHs), 2.88 (2H, m, H-1), 2.81 (2H,
m, H-2); *C-NMR (100 MHz, CD;0D) : 30.9 (C-1),
42.8 (C-2),202.9 (C-3), 130.3 (C-4), 149.4 (C-5), 35.8
(C-6), 34.9 (C-7), 133.3 (C-1"), 130.3 (C-2', 6'), 116.2
(C-3', 5", 156.7 (C-4"), 134.0 (C-1"), 111.1 (C-2"),
149.3 (C-3"), 149.5 (C-4"), 116.5 (C-5"), 123.0
(C-6"), 56.4 (3-OCHs). LA_L-¥#it & Sk —2%,
WS EAED T R (42T )-7-(3"- F A 24
PRI IE)-4-085-3- P .

EY 8: HTLE A, ESI-MS m/z: 342
[M]". 'H-NMR (400 MHz, CD;OD) &: 1.28~2.32
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(2H, m, H-2, 8), 4.07 (H, s, H-9), 5.71 (1H, dd, J =
8.4,5.2 Hz, H-10, 11), 3.95 (2H, d, J = 4.8 Hz, H-12),
3.45 (H, m, H-13), 2.31 (2H, m, H-14), 5.45 (1H, s,
H-15, 16), 2.10 (2H, m, H-17), 0.96 (3H, m, H-18),
3.64 (3H, s, -OCH3); >C-NMR (100 MHz, CD;0D) 6:
176.0 (C-1), 34.8 (C-2), 26.0 (C-3), 30.1 (C-4), 30.3
(C-5), 30.5 (C-6), 26.0 (C-7), 38.3 (C-8), 73.0 (C-9),
136.5 (C-10), 136.5 (C-11), 131.1 (C-12), 75.8 (C-13),
31.5 (C-14), 126.4 (C-15), 134.3 (C-16), 21.7 (C-17),
14.6 (C-18), 52.0 (-OCHs). UL ¥ 5 kIR IE—
O, W AW 8 h methyl-9, 12, 13-trihydroxy-
octadeca-10E, 15Z-dienoate.

EY 9: el o Bk K, ESI-MS m/z: 126
[M]". 'H-NMR (400 MHz, CD;0D) §: 9.53 (1H, s,
H-1), 7.38 (1H, d, J = 3.6 Hz, H-3), 6.58 (1H, d, J =
3.6 Hz, H-4), 4.61 (2H, s, H-6); '*C-NMR (100 MHz,
CD;0D) 6: 179.5 (C-1), 153.9 (C-2), 124.8 (C-3), 110.9
(C-4), 163.2 (C-5), 57.6 (C-6). LA I Hidhs 5 itk iz—
FU, WE AT 9 Sy 5-FR I RE-2- IR
4 HYEMFIE

XA 1~3 53 AT T Pulis s EimiE (A
Jiges AS49 4 HIFR . A F I K562 40 Mok S A AR
B AN B AN ) RIPUR TR PR . 45 R
KMLEY) 1~3 AR JrR H s At
PRI SIS0 AR 1) TG A H o

St MR R SRR A B SN s P B A
R FIFE SR T REFHRL N A L8
HIPME . EMIREE RGN T EAFRRA
A E B R E R L AR T TR

S 30k
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