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Three new sesquiterpenes from the ethyl acetate fraction of
Alpinia oxyphylla Fructus
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Abstract: Three new eudesmane sesquiterpenoids (oxyphylleudnes K—M) were separated and purified from
the ethyl acetate fraction of Alpinia oxyphylla Fructus, by using various column chromatography methods such as
MCI Gel CHP-20, YMC GEL ODS-A, and silica gel columns, combined with preparative thin-layer and semi-
preparative liquid chromatography methods. Their structures were identified by modern spectroscopic techniques
(1D and 2D NMR, UV, IR and MS) and with computational NMR and ECD methods. Among them, there are two
nor-eudesmane sesquiterpenes (1, 2) and one seco-eudesmane sesquiterpene (3).
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Figure 1 Structures of compounds oxyphylleudnes K-M (1-3)

(CDCI,, 500 MHz) #% (% 1) £ — MEEE 5
5.94 (1H, d, J = 1.8 Hz, H-6), W41 W F S (5 5 [4,
2.95 (1H, td, J = 14.5, 5.5 Hz, H-1a), 2.51 (1H, dt, J =
14.5,3.6 Hz, H-1b), 2.13 (1H, td, J = 14.0, 3.2 Hz, H-8a),
1.98 (1H, m, H-2a), 1.78 (1H, td, J = 13.3, 3.2 Hz, H-9a),
1.68 (1H, m, H-2b), 1.65 (1H, m, H-9b), 1.60 (1H, m, H-
8b)], = AN HEEEAE 5 [d, 2.24 (3H, s, H-12), 1.55 (3H,
s, H-13), 1.46 (3H, s, H-14)]. #idiZ b &% "C NMR
(CDCl,, 125 MHz) i (£ 2) I HSQC B vl &1, ZL &4
HH 14T, AR D PIEIRAS 5 [, 211.9 (C-3),
210.7 (C-11)], —HIEWAF 5 [J. 153.0 (C-5), 121.5 (C-
6)], P N IE SRS 5 [, 78.3 (C-4), 6. 76.5 (C-7)],
—NFEWAE T 0, 34.6 (C-10), DU S5 [0,
39.5 (C-2), 6. 36.5 (C-9), 6, 33.5 (C-1), J. 29.2 (C-8)],
=ANHEBRE S [0, 30.4 (C-13), 5. 24.7 (C-14), 5. 24.0
(C-12)].

'H-'H COSY % (K&l 2) # H-1a/H-1b 5 H-2a/H-2b

%, 454 HMBC i (€2) 1 H-1a, H-1b 5 C-2/C-3/C-
10; H-2a, H-2b 5 C-3/C-10; H,-13 55 C-3/C-4/C-5 [
KAF T, UEMAEE — DB G RIE N T8 (A ), H.C-
4 — A FREF AR . 'H-"H COSY &
H-8a/H-8b 15 H-9a/H-9b #H 5%, [F]if £ HMBC it H' H-9b
5 C-10/C-5/C-7 #1 9%, H-6 5 C-8/C-10/C-4 # %, H-8a
5 C-9/C-10 /0%, iEM] 53—/ 7o ¥k (B3E) WIAFLE, HP
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Table 1 'H NMR (500 MHz) data of 1-3 in CDC, (J in ppm, J in Hz)
No. 1 2 3
1 2.95 (1H, td, 14.5, 5.5) 2.74 (1H, dd, 10.9, 8.2)
2.51 (1H, dt, 14.5, 3.6) 2.70 (1H, dd, 8.8, 1.6)
2 1.98 (1H, m) 2.02 (1H, m)
1.68 (1H, m) 1.84 (1H, m)
3 1.36-1.26 (1H, overlap)
1.18 (1H, m)
4 1.53 (1H, m)
1.36-1.26 (1H, overlap)
5 2.60 (1H, m)
6 5.94 (1H, d, 1.8) 5.69 (1H, d, 1.5) 3.15(1H, s)
7 2.30-2.22 (1H, overlap)
2.00 (1H, m)
8 2.13 (1H, td, 14.0, 3.2) 2.13 (1H, td, 14.8, 4.1) 2.30-2.22 (2H, overlap)
1.60 (1H, m) 1.59 (1H, m)
9 1.78 (1H, td, 13.3, 3.2) 1.80 (1H, m)
1.65 (1H, m) 1.62 (1H, m)
10 3.66 (3H, s)
11
12 2.24 (3H, s) 222 (3H,s) 2.09 (3H, s)
13 1.55 (3H, s) 1.47 (3H, s)
14 1.46 (3H, s) 1.01 (3H, s) 4.86 (1H, m)
4.79 (1H, s)
15 1.78 (3H, s)
16 1.05 (3H, s)
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Table 2 “C NMR (125 MHz) data of 1-3 in CDCI,

No. 1 2 3 No. 1 2 3
1 33.5 326 695 9 36.5 332 1742
2 39.5 33.7 350 10 34.6 34.4 51.8
3 2119 2141 282 11 210.7 2109 207.8
4 78.3 76.2 219 12 24.0 24.0 27.4
5 153.0 153.6  40.7 13 304 304 146.1
6 121.5 1223 62.0 14 24.7 220 1122
7 76.5 76.1  29.7 15 21.5
8 29.2 29.2  29.1 16 22.6
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303.156 3 [M+Na]', i 5 {54303.156 7 (C,H,,0,Na), #f
MeE5+:hC,H,,0,. '"HNMR (CDCI,, 500 MHz)
W (R 1) R — R XU S 5 [0, 4.86 (1H, m,
H-14a), 4.79 (1H, s, H-14b)], ~MNEH X P RHEARE S
8, 3.15 (1H, s, H-6), UM HIEEA(E 5 [6, 3.66 BH, s, H-
10), 2.09 (3H, s, H-12), 1.78 (3H, s, H-15), 1.05 (3H, s,
H-16)]. 43 #1"C NMR (CDCl,, 125 MHz) i (% 2) #
HSQC it & L, 1L &M 347 16 ANk, 4045 1 AN B L 5
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W15 5 [0, 51.8 (C-10), 27.4 (C-12), 22.6 (C-16), 21.5
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Figure 2 Key 'H-'"H COSY, HMBC and NOESY correlations of compounds 1-3
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Figure 3 Experimental and calculated ECD spectra of compounds 1-3
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H-4a (6, 1.53); H-4a (9, 1.53) /H-5; H-5/H-6 [{] A < %,
44 HMBC i 71 H-3b (9, 1.18) 5 C-1/C-2; H-5, H-6
5 C-1 A RAE 5, HEWT tH— DN TCIRAE£E . HMBC
i (K 2) HRik L H,-15 5 C-13/C-14/C-5 [t HMBC #f
KAF T, U T C-50 B — N RAMEERA. 'H-'H
COSY i 1, H-7b (d, 2.00) 5 H,-8 (5, 2.30~2.22) #H
5%, 454 HMBC i # H-7b (6, 2.00) 5 C-1/C-2/C-3/C-9,
H,-8 (J,,2.30~2.22) 5 C-9/C-2/C-7, H;-10 5 C-9 ) — &
FIAH A5 5, IE B C-2 f | -CH,CH,COOCH, iX — Bt %
WIAF7E. 534, HMBC i H1 H,-16 5 C-1/C-2/C-7 K HH
KAF T, I TN TeH C-2 ik — AU, k4t
L H-12 5 C-1/C-11 ) HMBC M1 5645 %5, 454 C-11
LM, IEB C-1 B — AN O EEEIUR . ARE
E3 M 7R EABAE NS, 454 C-1 F1C-6
BARIA WAL AL R, HEWT C-1 5 C-6 Z [HAFfE—A=JC
A . LR E T A 3 1IF IS5 N 1-acetyl-2-
(methoxycarbonyl)ethyl-5-(prop-1-en-2-yl)-7-oxabicyclo
[4.1.0]heptane,

1k &) 3 1 FH 6 A4 B IE NOESY % . 78
NOESY i (&2) ¥, H,-12 5 H-6/H,-16 #H5%, H-3b (J,
1.18) 5 H,-16/H-5 #5%, H-3a (J,, 1.36~1.26) 15 H,-15
A HI5%, UL H-5H-6 \H,-16 Al 1 7. Z. Bk 347 T 36 °F- 1
[E, B 8 A A 3 AR X R AL (1S%,2R*,58%,
6R*). I LT 5905 ECD 45 3 (K 3), K ILSK
46 ECD i £k 5% (1R,2S,5R,6S) Wi & 8L, LA &
&M 3 245 /LA (1R,2S,5R,6S), 1 %4 N oxyphyl-
leudne M (K 1)
2 it
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SCIEX /A 7); Anton Paar MCP 5100 %! Jiig Y643 (B 7]
Anton Paar 24 &); EVO300 4 4k % 56 6 J& i+ F1 Nicolet
IS10 ZL 40 614X (32 1E Thermo Scientific 23 &]); &1 £t
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PR A 7]); RE-5210A 2 i e 28 S A (it 2R AR A A%
J7); N-1100 74 jig # 7% & AX AT EYELACA-3310 B A% IR
BRI R (H A K ot B AL 28 bk X2 4d); R 1 A
1820C Y 4fi /K AL (#E P BE /R /K Ab B % 4% A BR A #));
MCI Gel CHP-20 A 35S # K} (H A& =38 b2 A A)); 1E
AHRE i A € i A4 R (200~300 H, ST,
YMC-Pack ODS-A B (250 mm x 20 mm, 5 pm) #l
YMC GEL ODS-A ¥ i #48L (50 pm, H A YMC A R
A A, R Al Koy B AR ] (REE DY AR 40 4k 27
FRAA].

MEE P EEEA TR, SRR
S W I AR S e AL RHEY) 25 B (Alpinia oxyphylla
Miq.) F 18 B R S, TR AR A DR AE TR e TR R 24K
SR 22U i R R 9T & (BR AR 5:Y Z202104QZ)
1 =SS

40 kg o BT TR SR, H 8 f5 & 70% LI [
HEEL (2 W3 IK), FEHUR & H R W 451312 8 8 ke,
3FERN/KBRBERSS, KIKH30L LB OEEGET
i A% Y A A BTG B (10 Yk BL_E), K 45 25 BUOR 15 5
LR OGO IE T BES AL AL . LR LR SR AT
(1 450 g) £ MCI Gel CHP-20 (45 ) MCI) #F, £ -
IKZ Gt (0:100~95:5) H6 FE e i, 4 A5 21 7K 8 Az A
30%- 40%- 50%- 60%- 70%- 80%- 95% <. & #E 7 «
MCI 60% Z. % &5 £7 (188 g) £ YMC GEL ODS-A (4
5N ODS) k, LLHEE-/K (5:95~100:0) £ & ¥ it 15
F) 10 N4 Fr.A.1~Fr.A.10. Fr.A.2 (12 g) EiER
¥, F A - 2 B8 2,18 (200 1~0:100) & % v, 15
P Fr.A.2.1~Fr.A.2.12 3 12 44y . 204 Fr.A.2.3
(760.4 mg) I ODS#E, LA EE-7K (5:95~100:0) A ¥t
it 7006 e I, 4K YK 79 B Fr.AL2.3.1~Fr.A.2.3.13, Fr.
A.2.3.2 (78.7 mg) &R %R, 145 Fr.A2.3.2.1~
Fr.A.2.3.23 =414, Fr.A.2.3.2.2 (54.7 mg) & &
OB (2 -7K, 43:57) ditk, BB AW (¢, =
25.3 min, 2.5 mg) 12 (z, = 27.5 min, 2.1 mg). Fr.A.8
(13 g) LHRERCHE, A - 2.8 2.1 (60:1~0:100)
FEVEM, 435 Fr.A.8.1~Fr.A.8.143L 14 N4> . Fr.A.8.3
(428.1 mg) i ODS ##, PAHI EE-7K (50:50~100:0) K
e e 7R FE Ve, 75 %) Fr.AL.8.3.1~Fr.A.8.3.12 3 124
477, Fr.A.8.3.4 (45.2 mg) 42l & = %A (2 -7K,
70:30) 4ift, B2 A3 (¢, = 13.7 min, 18.5 mg).
2 CRIEHIE

a1 wEARRY, 5% T FE, (oY
+18.00 (¢ 0.05, MeOH); IR v__ 3 467.1 718.1 680
1355.1200.1 128.1 080.1 003 cm™; UV (MeOH) 2__
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(log ¢): 208.0 (3.32) nm; CD (MeOH) 4, (de) 213
(+1.13), 289 (-0.41) nm; HR-ESI-MS % ! #E 7> T &
T & m/z 275.124 2 [M+Na] ", i1 H N 275.125 4
(C,,H,,0,Na). 'HNMR (CDCl,, 500 MHz) f1"°C NMR
(CDCl,, 125 MHz) ¥4 3£ 1.2

twaEm2 wEOARRY, 5% T FE, (o)
-22.83 (c 0.04, MeOH); IR v, 3 439.1 710.1 672
1 205.1 131 em'; UV (MeOH) 4., (log &): 203.0
(3.34) nm; CD (MeOH) 4 (de) 221 (=0.28), 240 (+0.09),
285 (-0.75) nm; HR-ESI-MS %5 Hi 1 4 7 B 1 I% m/z
275.124 6 [M+Na]", 1+ 518 4 275.125 4 (C H,,0,Na).
"HNMR (CDCL,, 500 MHz) f1"°C NMR (CDCl,, 125 MHz)
Bl WAz 1.2,

EW3  TERRY, 5% T HEE, o]y +9.44 (¢
0.37, MeOH); IR v, 2 9571 741.1 7101 445.1 197,
1 021 cm™; UV (MeOH) A_, (log ¢): 202.0 (3.02) nm;
CD (MeOH) A (de) 298 (+0.08) nm; HR-ESI-MS %44
HUE Sy T B 76 m/z 303.156 3 [M+Na]®, it HE AN
303.156 7 (C,,H,,0,Na). '"HNMR (CDCl,, 500 MHz) il
“C NMR (CDCl,, 125 MHz) %4 W3 1.2.

3 NMRIHERKECDiIHE

AP 1A 2 ) NMR 15, BLREAG S P 3 1 ECD
THEYRH S SRS — B 75 . (&Y 1 1E CAM-
B3LYP/6-31G(d,p) K~V F# 4T ECD it &, &) 2 {E
B3LYP/6-31G+(d,p) /K- F it 1T ECD i1 5, H &5
SCHERM—E.

B SRR T2 8 0 TSI T RS A7 TF ST STt
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