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Three new sesquiterpenoids from the Alpiniae oxyphyllae Fructus
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2. Co-construction of

Abstract: The n-butanol fraction of Alpinia oxyphylla Fructus 70% ethanol extract was separated and purified
using column chromatography with MCI Gel CHP-20, Sephadex LH-20, ODS, and silica gel, combined with semi
preparative liquid phase and TLC separation methods. One new halogenated 4,5-seco-eudesmane sesquiterpenoid
and two new eremophilane sesquiterpenoids were isolated and purified from the n-butanol fraction of Alpinia
oxyphylla Fructus. The structures of the isolated compounds were identified using modern spectroscopic methods
(1D, 2D NMR, UV, IR, MS, etc.), and the absolute configuration of the new compounds were determined using the
methods of calculated ECD and induced ECD.
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Figure 1 Structures of compounds 1-3
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IR BRAAAEFEEE (3456 em™) BREE (1 712 em™) FIBS Bk
MU (1 663 em™) FIAEMS I, UV 2R 7E 232 nm &b FH
ORI . HR-ESI-MS [M+H]" m/z 287.140 8 (calcd
for C ,H,,ClO, 287.140 8) #t il 7> ¥ X & C ;H,,CIO,.
HR-ESI-MS [ IE B 4 J 47 45 309.122 5 (5 PCly/
311.120 2 (&7Cl) (3: 1, [M+Na] ") £ 287.140 8 (&%
CI*)/289.138 7 (% CI¥") (3:1, [M+H]"), "I LWL &1
HE A CLE P, (491 /'™H NMR (CD,OD,
500 MHz) i (£ 1) H BIRAFE—MHEETR 155 [0,
6.07 (1H, d, J = 1.4 Hz, H-6)], N W FEEAE 5 [0,
3.74 (1H,d,J=11.5 Hz, H-12a), 3.62 (1H, d, /= 11.5 Hz,
H-12b), 2.45 (2H, m, H-8), 2.45 (2H, m, H-3), 1.97 (1H,

m, H-9a), 1.78 (1H, m, H-9b), 1.54 (1H, m, H-2a), 1.50
(1H, m, H-1a), 1.47 (1H, m, H-2b), 1.37 (1H, m, H-1b)]
M=AHREME S [0, 2.10 BH, s, H-14), 1.41 (3H, s,
H-13), 1.05 (3H, s, H-15)]. % #T3 °C NMR (CD,O0D,
125 MHz) i (% 2) 3145 & HSQC i rp AL 82 51 15 Mk
55, WA IS S [0, 211.6 (C-4), 206.9 (C-5)],
— AR AS 5 [0, 124.6 (C-6), 167.9 (C-7)], Pi =
% [J. 44.5 (C-10), 75.4 (C-11)], /N4 F 6% [0, 36.8
(C-1), 19.3 (C-2), 44.7 (C-3), 23.8 (C-8), 34.4 (C-9), 52.5
(C-12)] A=A BB [0, 25.3 (C-13), 29.8 (C-14), 22.1
(C-15)]. fEHMBC i (K2) 1, H,-3 (5, 2.45)/H,-14 (5,
2.10) 5 C-4 (6. 211.6) f#1E#H K A5 5 ; H-2a (5, 1.54)/
H,-15 (5, 1.05) 5 C-1 (J. 36.8) 17 /EA %15 5 ; H-6 (4,
6.07)/H,-8 (J,, 2.45)/H-9a (6,, 1.97) 5 C-7 (6. 167.9) 7
TE A0 K5 55 Hy-15 (5, 1.05) 5 C-9 (6, 34.4) 1 C-10
(0. 44.5) fF1EM RAE 5 456 'H-"H COSY i (& 2) +
H-1b (6, 1.37) 5 H-2b (5, 1.47) H35, H-2b (5, 1.47) 5
H,-3 (5, 2.45) #15 J H,-8 (J,, 2.45) 5 H-9a (6, 1.97)
IR RAS 5, WL &P 1 R —A> C-4 F1 C-5 i HF 3R 1)
P e TR A5 25 . Sl it H-6 (6, 6.07)/H,-8 (6, 2.45)/
H-12a (6, 3.74)/H,-13 (5, 1.41) 5 C-11 (5. 75.4) 71EAHH
KAF T G546 TR Bt (9 & PCUE F J C-11 (5. 75.4)
A C-12 (6. 52.5) W& T C-7 L Fni%E 1-&(-2- 74 B2 (1) 45
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Table 1 'H (500 MHz) NMR data of 1 and 'H (600 MHz) NMR data of 2 and 3 in CD,0D

No. 1 2 3
1 1.50 (1H, m) 6.09 (1H, s) 6.08 (1H, s)
1.37 (1H, m)
2 1.54 (1H, m) - -
1.47 (1H, m)
3 2.45 (2H, m) 6.06 (1H, s) 6.06 (1H, s)
4 . - _
5 — — —
6 6.07 (1H,d, J= 1.4 Hz) 2.19 (1H, tt, J = 12.8, 3.4 Hz) 2.18 (1H, m)
1.14 (1H, t, J = 12.8 Hz) 1.14 (1H, m)
7 - 2.31 (1H, dt, J = 12.8, 2.9 Hz) 2.14 (1H, m)
8 2.45 (2H, m) 2.04 (1H, m) 2.17 (1H, m)
1.28 (1H, m) 1.28 (1H, m)
9 1.97 (1H, m) 2.68 (1, tdd, J = 13.8, 4.1, 1.4 Hz) 2.66 (1H, tdd, J = 13.9, 4.9, 1.6 Hz)
1.78 (1H, m) 2.44 (1H, ddd, J = 13.8, 4.1, 2.7 Hz) 2.46 (1H, ddd, J=13.9, 4.9, 2.5 Hz)
10 - - -
11 - - -
12 374 (1H,d,J= 11.5 Hz) 3.44 (2H, m) 3.43 (2H, m)
3.62 (1H,d,J=11.5 Hz)
13 1.41 3H, 5) 1.02 (3H, s) 1.08 (3H, s)
14 2.10 3H, s) 1.36 3H, s) 1.37 GH, 5)
15 1.05 3H, ) 2.08 (3H, s) 2.08 (3H, s)
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Table 2 “C (125 MHz) NMR data of 1 and °C (150 MHz) NMR
data of 2 and 3 in CD,0D

No. 1 2 3 No. 1 2 3
1 36.8 1242 1242 9 34.4 33.8 33.8
2 19.3 1889 188.9 10 445 1727 1727
3 447 1266  126.7 11 75.4 74.9 74.9
4 211.6  171.1 1709 12 52.5 69.2 68.9
5 206.9 453 452 13 25.3 20.5 21.4
6
7
8

124.6 39.2 39.8 14 29.8 23.8 23.9
167.9 38.6 39.3 15 22.1 19.2 19.2
23.8 30.8 30.1

i e

3
Figure 2 Key 'H-'H COSY and HMBC correlations of com-
pounds 1-3
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Cotton % () Rh ATAEY), IE ICD 3 . BAML & 14E
ECD i 300~400 nm & W5 5, Br LAy #r RhfiTAE
PIICD i 5 ECD 1% %3 . %2514 4F 350 nm Ak Cotton
RN 7 N IE, 38 3 bulkiness F0 U A 52 C-11 B 46 %}
KT S, WAk &9 1 1) 45 %6 /) BL 6 5E N (10R, 118).
B A 8 S 1 458 (10R,118)-7-(11-hydroxy-
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Figure 3 Experimental and calculated ECD spectra of compound 1
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THESES [0,3.44 QH, m)] FI=ANHESES [0,
2.08 (3H, s, H-15), 1.36 (3H, s, H-14), 1.02 (3H, s, H-
13)]. 4 #713 °C NMR (CD,0D,150 MHz) i (¥ 2) fI
HSQC 1% A& 3 2 FAEHE 15 M, BIE— NI RE 5
5. 188.9 (C-2), WA I AE 5 [0, 124.2 (C-1), 126.6
(C-3), 171.1 (C-4), 172.7 (C-10)], =ANEMAF 5 [0, 45.3
(C-5), 74.9 (C-11)], — MR IEAZ 5 5. 38.6 (C-7), PI1
W B BR (S 5 [0, 39.2 (C-6), 30.8 (C-8), 33.8 (C-9),
69.2 (C-12)] 1 = A H (5 5 [0, 20.5 (C-13), 19.2
(C-15), 23.8 (C-14)]. 7E HMBC i (K 2) 1, H-1 (5,
6.09) 5 C-2 (d. 188.9)/C-3 (6. 126.6) /C-5 (I 45.2)/C-
10 (6. 172.7) fEAEHH XA 55 H-3 (6, 6.09) 5 C-5 (J..
45.2) fFIE M K A5 5, 45 & Hy-15 (5, 2.08) 5 C-4 (6,
171.1)/C-3 (5, 126.6)/C-5 (5, 45.2) [ A5 5, HEWT H
— /B A AR LS B B S e . AR, HL-6
(0, 1.14) 5 C-10 (d. 172.7)/C-5 (J,. 45.2)/C-7 (0, 38.6)/
C-8 (5. 30.8) WA X AE 5, &5 & &% 2 'H-'H COSY
(B 2) # H-6b (5, 1.14)/H-7 (d,, 2.31), H-7 (J,, 2.31)/
H-8a (J,, 2.04), H-8a (6, 2.04)/H-9b (6, 2.66) 1] #H %
55, ITHENAEAE 57— AN e 45 i . J8id Hy-14 (6,
1.36) 5 C-10 (5. 172.7)/C-4 (0. 171.1)/C-5 (5. 45.2)/
C-7 (6. 38.6) [ HMBC AH A5 5, HEWr P14~/ Jo 3 18
ik C-5, C-10 #i & . it H-6a (6, 2.19)/H-8a (5, 2.04)/
H,-12 (6, 3.44)/H,-13 (5, 1.02) 5 C-11 (5, 74.9) 1
HMBC #HK 15 5, &5 & TR0 B C-11 (. 74.9)
C-12 (5. 69.2) ML AL B i 2 1 C-7 L Firi 1,2-14
TSR SR HE TACE Y 2R 3 SF AN
nootkatone-1-en-11,12-diol.
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Figure 4 Key NOESY correlations of compounds 2 and 3
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Figure 5 Experimental and calculated ECD spectra of compound 2
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Figure 6 Experimental and calculated ECD spectra of compound 3
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