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&1, 73 5% %€ N: (2R,5R,7R,108)-2,7-dihydroxyl-eudesmane-3(4),11(12)-diene (1) a-rotunol (2).diketone I (3)-(LS,
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Chemical constituents from the fruits of Alpinia oxyphylla and their
neuroprotective effects
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Abstract: Fourteen compounds were isolated from the ethyl acetate fraction of 90% EtOH extracts of the
dried fruits of Alpinia oxyphylla by silica gel, MCI, RP-18, Sephadex LH-20, TLC and semi-preparative HPLC
column chromatography. Their structures were identified by HR-ESI-MS, UV, IR, NMR, ECD and X ray single
crystal diffraction spectroscopic data as: (2R,5R,7R,10S)-2,7-dihydroxyl-eudesmane-3(4),11(12)-diene (1), a-rotunol
(2), diketone I (3), (15,4S,5R,7S)-1-hydroxyl-eremophilane-9(10),11(12)-diene-8-one (4), cyperusol A, (5), (6R,9S,
10S) -10-hydroxyl-11, 12, 13-trinor-cadinane-4(5) -ene-3-one (6), (2E,4E)-6-hydroxy-2, 6-dimethylhepta-2,4-dienal
(7), oxyphyllacinol (8), yakuchinone A (9), (SR)-5-hydroxy-1,7-diphenylhept-3-heptanone (10), (55)-5-hydroxy-7-
(4"-hydroxyphenyl)-1-phenylhept-3-heptanone (11), (55)-5-hydroxy-7-(4"-hydroxyl-3"-methoxyphenyl)-1-phenyl-
3-heptanone (12), 7-(4"-hydroxy-3"-methoxyphenyl) -1-phenyl-3, 5-heptadione (13), bis-(2-ethylhexyl) terephthalate
(14). Compounds 1 -6 were sesquiterpenoids in which compound 1 is a new eudesmane sesquiterpenoid and

compound 7 was a monoterpenoid. Compounds 8-13 were diarylheptanoids, and compounds 2-6 and 14 were
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isolated from A. oxyphylla for the first time. The experiments on H,0, induced SH-SYS5Y cells showed that

compounds 2, 6, 7, 12 and 13 had neuroprotective effects at low and medium concentrations. In particular,

compound 6 showed obvious neuroprotective effect at low, medium and high concentrations whose cell viability

was higher than that of the positive control.

Key words: Alpinia oxyphylla; chemical constituent; sesquiterpenoids; diarylheptanoids; neuroprotective

effect
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Figure 1 The structures of compounds 1-14
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(193 /N F 3, A7 T 6. 32.5.33.9.38.9.48.8 Fll 114.1 kb 1)
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Figure 2 The 'H-'H COSY, HMBC and ROESY correlations of

compound 1

Table 1 The 'H NMR (600 MHz) and " C NMR (150 MHz) data
of compound 1 in CD,0D

No. 0, (Jin Hz) [
1 1.15 (1H, m), 1.82 (1H, m) 48.8 (t)
2 4.23 (1H, m) 67.1 (d)
3 5.37 (1H, brs) 126.2 (d)
4 - 138.3 (s)
5 1.89 (1H, m) 44.9 (d)
6 1.31 (1H, overlapped), 2.20 (1H, m) 33.9 (1)
7 - 75.6 (s)
8 1.77 (1H, m), 2.07 (1H, m) 32.5(t)
9 1.34 (1H, m), 1.38 (1H, m) 38.9 ()
10 - 36.5 (s)
11 - 147.7 (s)
12 5.06 (1H, brs), 5.08 (1H, br s) 114.1 (1)
13 1.81 (3H, s) 19.0 (q)
14 0.94 (3H, s) 16.8 (q)
15 1.68 (3H, s) 21.1(q)
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Figure 3 The ECD calculations and X-ray ORTEP drawing for compound 1
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Figure 4 The cell viability rates of compounds 1-13 on SH-SY5Y. Mean + SEM, 1 = 3. "P < 0.05 vs solvent control
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Figure 5 The neuroprotective effects of compounds 1-13 on H,O,-induced SH-SY5Y cells. EGCG: Epigallocatechin gallate. Mean = SEM,

n=3."P<0.05, "P<0.01 vs positive control (EGCG)
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Shimadzu LC-MS-IT-TOF. UV-2401 B! %% 4 5 i
X (H 4 Shimadzu 24 &); Bruker AV 600 %4 4% i JL 45
WA [ 8 5 (dbaT) BHE A B 2 A]]; NICOLET iS10
RLL AN G [FEER KRB (h ) B BR A A
Jascomodel 1020 Jig ¢ {X ( H 4 Horiba 2 #]); NU3000
serials il % 84y VBUAH G R A (L IR DURRHE A R 2
F); LC-52 =il 2 2 /5 OB AR (5 151X . YMC-ODS-A 15
BE (A6 2838 B8 W RHE A R A 7]); MCI CHP-20P GEL
(HA =351k 22 A 1]); Sephadex LH-20 (¥fi #it Pharmacia
Zy7l); Basic C18 (il k(10 mm x 250 mm, 5 pm, H A
YMC 2 A)); 82 i fe AR AN AT (3 A i (b g P i
AW R 2R PR A 7)) ARG (b s B LA B
Ay, (ko L (6 E B v A ), AL Y
™= AR 2077 (= R PR A R A A
1 REEMSE

TR0 A R R 52 20.0 kg M B IS LA 60 L 90% £
FIR SR, SR G FASEHL 2 h, FL3 IR, &I 3 R$EHL
WAAE 20 R, DUERRUK 8, 2 8 LR
BRI, L3R, &9 R LTR)Z, 15 3] L1 L8 AT
LR L BRERAL 580.0 g, Ltk AT (B3 (5.0 kg, 23 cm x
75 cm, A1 M k- 282 .76 95:2.95:5.90:10.80:20) ¥
i 3k43 6 /Nt 7 Fr.1 ~Fr.6.

Fr.4 (11 g) & £ MCI gel CHP 20P # 41 (200 g,
5cm x 50 cm, H ¥ —7K 50:50.70:30.90: 10) ¥Efii, 73
F| 3N Fr.i4-1~Frd-3. Frd-1 (8 g) ZRERA: ik,
Z WK E 5, 15 316 5710 (800 mg). Fr.4-2 (0.8 g)
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S 38 o FeE A 1 (8 g, 1.5 cm x 35 cm, 1 T B - £ TR
Z. Mg, 95:5—80:20) 1 Sephadex LH-20 ¥t JiZ k¥ o 1%
(90 g, 1.5 cm x 190 cm, %) 438, F H # % TLC (A
A - PSR, 70:30) 446453 246-A P13 (45 mg). K
J715 M Fr.4-3 (0.6 g) H1155] 11 (60 mg).

Fr.5 (150 g) %4 ™ J& MCI gel CHP 20P 4 o %
(1500 g, 15 cm x 40 cm, FEE-7K30:70.50:50.70:30+
90:10) Vi 155 4 AN 44y Fr.5-1~Fr.5-4. Fr.5-1 (35 g)
ZRERFE L (350 g, 6.0 cm x 30 cm, f1 M BF- 2R 2
fis, 90:10—80:20) 15 % 4 /™ f 4 Fr.5-1-1~Fr.5-1-4.
Fr.5-1-2 (4.5 g) &RERAEARE (45 g, 1.5 cm x 35 cm, £1
TS -TA R, 95:5—80:20) 43 &5, Fid@ L Y+ % %4 HPLC
(Zfi%-7K, 20:80—70:30, 30 min) 2lifk, 5 FLE&91
(5 mg, t, = 19.0 min) 15 (5 mg, 7, = 22.0 min). ¥
Fr.5-1-3 (7.5 g) il id Je 52 4 i A € 7% A1 Sephadex
LH-20 %% A 3 (220 g, 2.5 cm x 190 cm, H %) 7
=, FH & TLC (Al - 282 L1, 50:50) 4ifk13
FILEY T (5 mg) M 14 (3 mg). Fr.5-2 (42 g) K H T
JiE FE €1 (420 g, 6.0 cm x 30 em, A7 Bk - 2. B2 2.1,
85:15—40:60) ¥ fii 19 £ 3 i 4 Fr.5-2-1~Fr.5-2-3.
Fr.5-2-2 (15 g) &R AEBIE (150 g, 4.5 cm x 35 cm,
TR H B~ 2R 21, 98:2—80:20) S EIML A3 (4 mg)
F16 (15 mg)o Fr.5-2-3 (1.5 g) &4 HPLC (L M-
/K, 40:60) 2tk 3 L5 9 (35 mg, £, = 49.0 min).
Fr.5-3 (45 g) K REJR AL (L3 (450 g, 6 cm x 35 cm, £1
THIE-TATE, 90:10—60:40) 43 518 2] 3 AN 5 Fr.5-3-1~
Fr.5-3-3. Fr.5-3-1 (0.9 g) it -] % % HPLC (4 -
/K, 50:50) 4itb 3 2L E5 92 (11 mg, t, = 21.0 min).
Fr.5-3-2 (6.5 g) Jeilid TR AE a3 (65 g, 2.5 cm x 35 cm,
TR Wkt~ 2R 2 HE, 95:5—80:20) 1 Sephadex LH-20
IR (73 B, 46 TLC (A ke -9, 90:10)
i b5 2L A 4 (5 mg)-8 (30 mg) 112 (25 mg).

2 HHEE

a1 AGERIRE &, 155186 °C; [a]y© —45.93
(c 0.30, MeOH); UV (MeOH) 4, (log ¢) 230 (3.24) nm;
IR (KBr) v, 3 272,2 974, 2 938, 2 853, 1 642, 1 434,
1376, 1188, 1058, 1 026, 994, 900, 831, 619 cm™'; HR-
ESI-MS m/z 275.140 1 [M+K]" (i1 5 4 N 275.140 8);
'H NMR (600 MHz)."C NMR (150 MHz) ¥4 IL.3 1.

&2 FEMIRY, HR-ESI-MS m/z 235.170 4
[M+H]" (i %14 C ;H,,0,, 235.169 3); '"H NMR (CDCl,,
600 MHz) 6,: 5.91 (1H, s, H-3), 4.75 (2H, s, H-12), 2.70
(1H, s, H-1a), 2.10 (1H, s, H-1b), 2.00 (3H, s, H-15), 1.98
(1H, m, H-9a), 1.77 (1H, m, H-7), 1.75 (3H, s, H-13),
1.72 (1H, m, H-9b), 1.58 (1H, m, H-8a), 1.51 (3H, m, H-6/

H-8b), 1.16 (3H, s, H-14); °C NMR (CDCl,, 150 MHz)
J: 48.1 (t, C-1), 198.9 (s, C-2), 128.6 (d, C-3), 159.8 (s,
C-4), 74.4 (s, C-5), 35.6 (t, C-6), 42.4 (d, C-7), 26.4 (t,
C-8), 36.1 (t, C-9), 39.9 (s, C-10), 148.5 (s, C-11), 109.5
(t, C-12), 21.0 (q, C-13), 21.4 (q, C-14), 19.5 (q, C-15).
DA b0 5 SR i FE A — 1 W e HOA a-rotunol

&3 TRy, HR-ESI-MS m/z 233.153 3
[M+H]" (it 514 C ;H,,0,, 233.153 6); '"H NMR (CDCI,,
600 MHz) 6, 6.27 (1H, s, H-1), 4.85 (1H, s, H-12a), 4.80
(1H, s, H-12b), 2.76 (1H, m, H-6a), 2.38 (2H, m, H-3),
2.25 (1H, m, H-4), 2.11 (2H, m, H-8), 1.78 (3H, s, H-13),
1.51 (1H, m, H-6b), 1.11 (3H, s, H-14), 1.05 3H, d, J =
7.2 Hz, H-15); "C NMR (CDCl,, 150 MHz) d.: 126.5 (d,
C-1), 199.7 (s, C-2), 42.3 (t, C-3), 40.7 (d, C-4), 40.2 (s,
C-5), 46.4 (t, C-6), 38.2 (d, C-7), 41.5 (t, C-8), 202.3 (s,
C-9), 160.6 (s, C-10), 146.7 (s, C-11), 110.9 (t, C-12),
20.5(q, C-13), 17.9 (q, C-14), 15.4 (q, C-15). LA %
5 ORI 8 B AR — B, s e HoW diketone 1o

&4 R iRy, HR-ESI-MS m/z 235.168 7
[M+H]" (i 518 C ;H,,0,, 235.169 3); '"H NMR (CDCl,,
600 MHz) ¢,;: 5.84 (1H, s, H-9), 4.98 (1H, s, H-12a), 4.83
(1H, s, H-12b), 4.34 (1H, m, H-1), 3.24 (1H, m, H-7),
1.99 (1H, m, H-2a), 1.96 (1H, m, H-6a), 1.90 (1H, m, H-3a),
1.88 (1H, m, H-6b), 1.85 (1H, m, H-3b), 1.73 (3H, s, H-13),
1.66 (1H, m, H-2b), 1.47 (1H, m, H-4), 1.35 (3H, s, H-14),
0.95(3H,d,J=7.0Hz,H-15); "C NMR (CDCl,, 150 MHz)
92 73.2(d, C-1),33.0 (t, C-2), 24.9 (t, C-3), 43.5 (d, C-4),
39.1 (s, C-5), 43.1 (t, C-6), 51.6 (d, C-7), 200.1 (s, C-8),
126.7 (d, C-9), 167.5 (s, C-10), 143.6 (s, C-11), 114.5 (t,
C-12),20.1 (q, C-13), 18.4 (q, C-14), 15.3 (g, C-15). LA
R S SR R TE AR — B, W e O (18,48,5R,
78)-1-hydroxyl-eremophilane-9(10),11(12)-diene-8-one.

&S TR, [0]y)* +15.79 (¢ 0.04, MeOH),
HR-ESI-MS m/z 251.162 5 [M+H]" (it 5 {8 C,;H,,0,,
251.169 2); '"H NMR (CDCl,, 600 MHz) 6,;: 4.75 (2H, d,
J=2.0 Hz, H-12), 2.65 (1H, m, H-6a), 2.61 (2H, s, H-3),
2.50 (1H, m, H-6b), 2.39 (1H, m, H-7), 2.08 (1H, m, H-
9a), 1.86 (2H, m, H-8), 1.75 (3H, s, H-13), 1.70 (1H, m,
H-9b), 1.49 (3H, s, H-14), 1.46 (3H, s, H-15); "C NMR
(CDCl,, 150 MHz) d,: 144.0 (s, C-1), 207.1 (s, C-2), 51.8
(t, C-3), 76.1 (s, C-4), 174.7 (s, C-5), 28.1 (t, C-6), 43.4
(d, C-7), 27.4 (t, C-8), 36.2 (t, C-9), 71.8 (s, C-10), 149.0
(s, C-11), 110.2 (t, C-12), 20.2 (q, C-13), 27.2 (q, C-14),
26.6 (q, C-15). DA %3 5 SRl i aE B A — 2, s
7E H A cyperusol A
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&6  FAOIMIRY), HR-ESI-MS m/z 213.086 3
[M+Na]" (i5{4 C,H,,0,, 213.088 6); '"H NMR (CDCl,,
600 MHz) 6,: 7.78 (1H, d, J = 2.0 Hz, H-4), 7.56 (1H, d,
J = 8.0 Hz, H-1), 7.41 (1H, dd, J = 8.0, 2.0 Hz, H-2),
2.83 (1H, m, H-7a), 2.66 (1H, m, H-7b), 2.35 (3H, s,
H-14), 2.24 (2H, m, H-8), 1.61 (3H, s, H-15); *C NMR
(CDCl,, 150 MHz) d.: 127.3 (d, C-1), 135.3 (d, C-2),
137.9 (s, C-3), 125.3 (d, C-4), 130.5 (s, C-5), 197.7 (s, C-
6), 36.0 (t, C-7), 38.6 (t, C-8), 70.2 (s, C-9), 146.8 (s, C-
10), 29.2 (g, C-14), 21.1 (g, C-15). L ¥4 5 okl
B A — 2, #OE 2 H O (6R,98,108)-10-hydroxyl-
11,12,13-trinor-cadinane-4(5)-ene-3-one-.

t&wT TRy, CH,,0,; 'H NMR (CDCL,,
600 MHz) d,: 9.45 (1H, s, H-1), 6.84 (1H, d, /= 11.2 Hz,
H-3), 6.74 (1H, dd, J = 15.0, 11.2 Hz, H-4), 6.31 (1H, d,
J = 15.0 Hz, H-5), 1.87 (3H, s, H-9), 1.41 (6H, s, H-7/
H-8); °C NMR (CDCl,, 150 MHz) d.: 195.2 (s, C-1),
138.0 (s, C-2), 150.9 (d, C-3), 122.0 (d, C-4), 148.4 (d,
C-5), 71.3 (s, C-6), 29.9 (q, C-7), 29.9 (q, C-8), 9.7 (q,
C-9). DA % 5 oo Rl HaE B A — 3, Mo e 2o
(2E AE)-6-hydroxy-2,6-dimethylhepta-2,4-dienal .

&8 HEEMIRY), [o]y° -6.54 (c 0.11, MeOH),
HR-ESI-MS m/z 315.193 5 [M+H]" (it & 1 C,H,0,,
315.195 5); '"H NMR (CDCl,, 600 MHz) d,;: 7.22 (2H, m,
H-3"/H-5"), 7.12 (3H, m, H-2"/H-4"/H-6"), 6.78 (1H, d,
J = 8.0 Hz, H-5"), 6.66 (1H, d, J = 1.8 Hz, H-2"), 6.62
(1H, dd, J = 8.0, 1.8 Hz, H-6"), 3.79 (3H, s, 3’-OCH,),
3.57 (1H, m, H-3), 2.66 (1H, m, H-1a), 2.55 (3H, m, H-
1b/H-7), 1.64 (4H, m, H-2/H-4), 1.44 (3H, m, H-5/H-
6a), 1.31 (1H, m, H-6b); *C NMR (CDCl,, 150 MHz)
31.5 (t, C-1), 39.4 (t, C-2), 71.4 (d, C-3), 37.5 (t, C-4),
25.3 (t, C-5), 31.8 (t, C-6), 35.9 (t, C-7), 134.1 (s, C-1"),
111.2 (d, C-2"), 146.6 (s, C-3"), 143.8 (s, C-4"), 114.4 (d,
C-5"), 120.9 (d, C-6'), 142.6 (s, C-1"), 128.3 (d, C-2"),
128.4 (d, C-3"), 125.7 (d, C-4"), 128.4 (d, C-5"), 128.3
(d, C-6")o LA Kl 5 SRR TE B A — 2, % e
N i

&9 TEMIRY), HR-ESI-MS m/z 313.177 5
[M+H]" (1+ 518 C,,H,,0,, 313.179 8); 'H NMR (CDCl,,
600 MHz) ,: 7.26 (2H, m, H-3"/H-5"), 7.16 (3H, m, H-
2"/H-4"/H-6"), 6.81 (1H, d, J = 7.8 Hz, H-5"), 6.67 (1H,
d, J=1.6 Hz, H-2"), 6.65 (1H, dd, J = 7.8, 1.6 Hz, H-6"),
3.84 (3H, s, 3'-OCH,), 2.81 (2H, t, J = 7.5 Hz, H-1), 2.67
(2H, t, J = 7.5 Hz, H-2), 2.59 (2H, t, J = 7.9 Hz, H-7),
2.39 (1H, t, J = 7.7 Hz, H-4), 1.59 (4H, m, H-5/H-6);

"C NMR (CDCl,, 150 MHz) 6.: 29.7 (t, C-1), 44.7 (t, C-
2), 210.4 (s, C-3), 43.0 (t, C-4), 23.5 (t, C-5), 31.1 (t, C-
6), 35.8 (t, C-7), 133.2 (s, C-1"), 111.2 (d, C-2'), 146.5 (s,
C-3"), 56.0 (q, 3'-OCH,), 144.0 (s, C-4"), 114.4 (d, C-5"),
120.9 (d, C-6"), 142.3 (s, C-1"), 128.4 (d, C-2"), 128.5
(d, C-3"), 125.9 (d, C-4"), 128.5 (d, C-5"), 128.4 (d, C-
6")e LA EEHE S ORI IE B AR — 2, s o e
B A

A0 TR, [a' +1.04 (c 0.27, MeOH),
HR-ESI-MS m/z 283.168 6 [M+H]" (it % 14 C H,,0,,
283.169 3); '"H NMR (CDCl,, 600 MHz) 6,;: 7.25 (4H, m,
H-3'/H-5'/H-3"/H-5"), 7.15 (6H, m, H-2"/H-4'/H-6'/H-2"/
H-4"/H-6"), 4.02 (1H, m, H-5), 2.86 (2H, t, J = 7.6 Hz,
H-1), 2.76 (1, H, m, H-7a), 2.70 (2H, t, J = 7.6 Hz, H-2),
2.64 (1H, m, H-7b), 2.50 (2H, d, J = 5.7 Hz, H-4), 1.77
(1H, m, H-6a), 1.65 (1H, m, H-6b); "C NMR (CDCI,,
150 MHz) 6.: 29.5 (t, C-1), 45.0 (t, C-2), 211.0 (s, C-3),
49.4 (t, C-4), 66.9 (d, C-5), 38.1 (t, C-6), 31.8 (t, C-7),
140.7 (s, C-1"), 128.3 (d, C-2"), 128.6 (d, C-3"), 126.2 (d,
C-4"), 128.6 (d, C-5'), 128.3 (d, C-6"), 141.8 (s, C-1"),
128.4 (d, C-2"), 128.5 (d, C-3"), 125.9 (d, C-4"), 128.5
(d, C-5"), 128.4 (d, C-6"). LA I % fs 55 STk 4 i JE
A, s e H N (SR)-5-F85E-1,7- FFL-3-Pifil

EMIL AERE, [0 -14.22 (c 0.04, MeOH),
HR-ESI-MS m/z 299.163 7 [M+H]" (it % 14 C H,,0,,
299.164 2); '"H NMR (CDCl,, 600 MHz) d,;: 7.28 (2H, d,
J=7.6 Hz, H-2'/H-6'), 7.19 (1H, m, H-4"), 7.17 (2H, m,
H-3'/H-5"), 7.04 (2H, d, J = 7.7 Hz, H-2"/H-6"), 6.74
(2H, d, J = 7.7 Hz, H-3"/H-5"), 4.03 (1H, m, H-5), 2.89
(2H, t, J = 7.5 Hz, H-1), 2.72 (2H, t, J = 7.6 Hz, H-2),
2.69 (1, H, m, H-7a), 2.58 (1H, m, H-7b), 2.52 (2H, d,
J = 5.7 Hz, H-4), 1.76 (1H, m, H-6a), 1.62 (1H, m, H-
6b); "C NMR (CDCl,, 150 MHz) d.: 29.6 (t, C-1), 45.2
(t, C-2), 211.4 (s, C-3), 49.4 (t, C-4), 67.0 (d, C-5), 38.3
(t, C-6), 30.9 (t, C-7), 140.8 (s, C-1"), 128.4 (d, C-2"),
128.7 (d, C-3"), 126.4 (d, C-4"), 128.7 (d, C-5"), 128.4 (d,
C-6"), 134.0 (s, C-1"), 129.7 (d, C-2"), 115.4 (d, C-3"),
153.9 (s, C-4"), 115.4 (d, C-5"), 129.7 (d, C-6"). L\ E
B 5 ORI R OE B AR — B, W E HOR (59)-5-7
BE-T7-(4"-FRHE)- IR T 1 IR HE -3 B

th&m12  FHERE, [0l -22.66 (¢ 0.03, MeOH),
HR-ESI-MS m/z 329.174 0 [M+H]" (it & {8 C,H,,0,,
329.174 7); '"H NMR (CDCl,, 600 MHz) 6,: 7.28 (2H,
m, H-2'/H-6"), 7.18 (3H, m, H-3'/H-4'/H-5"), 6.82 (1H, d,
J = 8.0 Hz, H-5"), 6.70 (1H, d, J = 2.0 Hz, H-2"), 6.67
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(1H, dd, J = 8.0, 2.0 Hz, H-6"), 4.03 (1H, m, H-5), 3.87
(3H, s, 3"-OCH,), 2.90 (2H, t, J = 7.5 Hz, H-1), 2.75
(2H, t, J = 7.5 Hz, H-2), 2.72 (1H, m, H-7a), 2.60 (1H,
m, H-7b), 2.55 (2H, m, H-4), 1.77 (1H, m, H-6a), 1.62
(1H, m, H-6b); C NMR (CDCl,, 150 MHz) d.: 29.6 (t,
C-1), 45.2 (t, C-2), 211.3 (s, C-3), 49.4 (t, C-4), 67.0 (d,
C-5), 38.5 (t, C-6), 31.6 (t, C-7), 140.8 (s, C-1"), 128.4
(d, C-2), 128.7 (d, C-3"), 126.4 (d, C-4"), 128.7 (d, C-5"),
128.4 (d, C-6"), 133.9 (s, C-1"), 111.2 (d, C-2"), 146.5 (s,
C-3"), 56.0 (q, 3-OCH,), 143.9 (s, C-4"), 114.4 (d, C-
5"), 121.1 (d, C-6"). LA L E 45 5 TR 4 8 e A —
B, MR N (58)-5-F8 3 -7-(47-FR FE -3 H R 3 )- 9K
BE-1-2K L -3-BER

tEM13  TEMIRY), HR-ESI-MS m/z 327.157 6
[M+H]" (1F 51H C,H,,0,, 327.159 1); '"H NMR (CDCl,,
600 MHz) 6,: 7.29 (2H, d, J = 7.8 Hz, H-2'/H-6"), 7.19
(3H, m, H-3'/H-4'/H-5"), 6.83 (1H, d, J = 8.0 Hz, H-5"),
6.68 (1H, d, J = 1.9 Hz, H-2"), 6.66 (1H, dd, J = 8.0,
2.0 Hz, H-6"), 5.43 (2H, s, H-4), 3.86 (3H, s, 3"-OCH,),
2.92 (2H, t,J = 7.8 Hz, H-1), 2.85 (2H, t, J = 7.8 Hz, H-
7), 2.59 (2H, t, J = 7.8 Hz, H-2), 2.55 (2H, t, J= 7.8 Hz,
H-6); "C NMR (CDCl,, 150 MHz) J.: 31.7 (t, C-1), 40.5
(t, C-2), 203.5 (s, C-3), 99.8 (t, C-4), 193.3 (s, C-5), 40.1
(t, C-6), 31.5 (t, C-7), 140.8 (s, C-1"), 128.4 (d, C-2),
128.7 (d, C-3"), 126.4 (d, C-4"), 128.7 (d, C-5"), 128.4 (d,
C-6'), 132.7 (s, C-1"), 111.1 (d, C-2"), 146.5 (s, C-3"),
56.0 (q, 3"-OCH,), 144.5 (s, C-4"), 114.5 (d, C-5"), 121.0
(d, C-6")o LA Eg#s 15 SCHRPHRGE B A — B, MU e
N T-(47- R -3 H A - R - - 2R 3,5 B T

te&Y14  FTEMIRY), HR-ESI-MS m/z 391.281 8
[M+H]" (1F 5.1H C,,H,,0,, 391.284 3); '"H NMR (CDCl,,
600 MHz) ¢,: 8.06 (4H, d, J = 7.8 Hz, H-3/H-4/H-6/H-
7), 424 (4H, m, H-1"/H-1"), 1.18~1.64 (16H, m, H-3"/
H-4'/H-5'/H-7'/H-3"/H-4"/H-5"/H-7"), 1.71 (2H, m, H-2'/
H-2"), 0.93 (6H, t, J = 8.0 Hz, H-8'/H-8"), 0.90 (6H, t,
J = 8.0 Hz, H-6//H-6"); "C NMR (150 MHz, CDCL,) 6,
166.0 (s, C-1/C-8), 134.3 (s, C-2/C-5), 129.5 (d, C-3/C-4/
C-6/C-7), 67.8 (t, C-1"/C-1"), 39.0 (d, C-2"/C-2"), 31.0
(t, C-3'/C-3"),29.0 (t, C-4'/C-4"), 23.0 (t, C-5'/C-5"), 14.0
(q, C-6'/C-6"), 24.0 (t, C-7'/C-7"), 11.1 (q, C-8'/C-8").
DA b 204 5 SR R s A — B, W% e O bis-(2-
ethylhexyl) terephthalate
3 BmELENE

A 13%E$0.70 mm x 0.37 mm x 0.06 mm K/
(A5 i, R A 5 D8 QUEST 2 gy (AT 543 (4 #E)

HEAT I 5E, AT SR BN 35 227, AR E] 2 711 K
(R,, = 0.060 1), I>2a(]), R, = 0.055 2, wR(F*) = 0.131 3,
F*=0.131 4, Flack parameter = 0.28(9). AR U1 T:
C,H,,0,, M=236.34,a="7.807 4(3) A, b=9.862 6(4) A,
c= 17792 9(7) A, o =90°, p =90°, y = 90°, V =
1.370.08(9) A°, T'=100.(2) K, & #% R ~F P212121, Z =
4, u(Cu Ka) = 0.576 mm’' .
4 WERIPIEREMIGIE

fi A CCK-8 ¥2: Wl ik 4 & 97 1~13 X H,0, #ii 14
SH-SYSY 40 & ORI 1 o F 40 i 23 Dot HEZH
H,0, 40 25 A A5 B 4, R BE S MR AL K4k
T B KA 4H i SH-SYSY 40, LLEFZ=TH 1x10*4
()% FEFEFN T 96 FLAN M55 7788 b o xF B 4H 2 I 57
Xif AR 2 A IR AL H,0, 41 SH-SYSY K5 9% 24 h
J&, I IR IR, F 300 umol L' H,0, kb 24 h; 24
YA A A ARFEWRE (5210 120 umol-L™) 254 4k
24 h, A H T A& V0 wh S g A7 ToBe ks 245
YIB 4 i FH EGCG (FH 1 xf B FA R (5410 Al
20 pmol-L™") Zj# fii kb 3 2 h J5, H 300 pmol-L" H,0,
AbFE 24 h, B 21 T VRO 10 B 9 IR 52 45 1) o 5 4
BEERYEM . KRR E R AT S5H 10%
CCK-8 JDMEM, W% & 2 h 5, Al F B b5 7E 450 nm 4k
BEICEEA LT IROGE (A) M8, T 55 7% 220 A7 3 6
Y E A 3R

R LA TG 2 (%) = [A(ZIAL) — A B X R ZH)] /
[ACEFIT ) — 42 E 2D < 100%

HlE R B R T, P < 0.05 AN Sii 2 s

YE& Tumk: [ 0S4k S IR 0 15 L 5 ) S 8 I S 3
(45 55 5 T 555 A0 BT Ak A A IO G AR 1 S 7 i FR R
5T 249 M B I 56 R 73 KU 43 175 5k SRS AR S e
THERL BRI 3 W R SO, A E R .

F 5 SR AR S B AAEAEAT TR 26 v 5%

iliRa
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