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Abstract: Objective To study the chemical constituents from the aerial parts of Hypoestes phyllostachya. Methods The compounds
were isolated and purified by silica gel column chromatography, MCI, and HPLC. Their structures were elucidated by spectroscopic
analysis. Results Eighteen compounds were isolated from 95% ethanol aqueous extract of H. phyllostachya and the structures were
identified as (3R,6R,7E)-3-hydroxy-megastigma-4,7-dien-9-one (1), (35)-3-hydroxy-B-ionone (2), (3S,5R,6S,7E)-5,6-epoxy-3-
hydroxy-megastigma-7-en-9-one (3), grasshopper ketone (4), vomifoliol (5), (+)-dehydrovomifoliol (6), loliolide (7), 2,6-dimethyl-
2E,7-octadien-1,6-diol (8), bifurcanol (9), (125)-hydroxygeranylgeraniol (10), nectandrin B (11), N-trans-feruloyltyramine (12),
syringylethanone (13), paeonol (14), vanillin (15), dehydrozingerone (16), 2-hydroxybenzyl alcohol (17), and (2E)-4-hydroxy-2-
hexenoic acid (18). Conclusion All compounds are isolated from this plant for the first time.
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HIEMGME, 0 (PREARE) LRI BT
R 7N 1 T N €719 = i e SR e [ 13
WL ST, PRI, TR BOUE. TS BT
P, SRR IE R A i £
AR A AL S BT, IRAR 2 BT S Ik TE L BT U
PUbRE . Lot PUB. Pramd iR, ma g
H. phyllostachya Baker. X %K) s, 41 5%, B%H
B, RNZEZ SRR, TR T Bk n
b, WA ZARE MM MBLRIE I H
phyllostachya ‘Rosea’ FABEAE T2 H. phyllostachya
‘Alba’ %100, Fi 1 LN B BEAR T2 HEAT I AT, FFM
H oy AR B Z AN G AR 2 B e b s, IR I
HAAG KM ERT. SR, AR IIZMA
WA A DT ARIE, T B B 2 )
iR, ARSI HIF ARt e . K
FIRERC R . MCL. HPLC it RA, MEH
K TIZ 1) 95% L EFAR I 7 945 31 18 ML& ),
PR > B E N (BR.6R,TE)-3-F2 5k K AE
ft-4,7- —Jfi-9-l [(3R,6R,7E)-3-hydroxy-megastigma-
4,7-dien-9-one, 1]+ (3S)-3-F22L-B-E % = [(35)-3-
hydroxy-B-ionone, 2]+ (3S,5R,6S,7E)-3-¥5%-5,6-3
- KHEbe-7- 45 -9-B  [(3S,5R,6S,7E)-5,6-epoxy-3-
L T
( grasshopper ketone, 4). vomifoliol (5). (+)-
dehydrovomifoliol (6). HEZFZE P ES (loliolide, 7)-
2,6- L 2E7-3F ZM-1,6- B¢ (2,6-dimethyl-
2FE,7-octadien-1,6-diol, 8). bifurcanol (9). (125)-
hydroxygeranylgeraniol (10). nectandrin B (11). N-
S BT ER e & (N-trans-feruloyltyramine, 12).
T# L (syringylethanone, 13)+ F}Z/} (paeonol,
14). FEEE (vanillin, 15). BiEZEE (dehydro-
zingerone, 16). ZBF2F: K EE (2-hydroxybenzyl
alcohol, 17). (QE)-4-F2%£-2-CU&R [(2E)-4-hydroxy-
2-hexenoic acid, 18] FTAWEYIAEIRMNZEN
Hr A E)
1 NE5H

Bruker AM-400 MHz, Avance III 500 MHz,
Avance 111 600 MHz #Z 344 (Bruker A7), i
1), Bruker Tensor-27 {8 B IH-48 4 21 41 6 115 X
(Bruker A ®), FEED; ] & & ROBRAH (i A
Agilent1260 &= % W AH B A, i A N
ZorbaxSB-Cg (150 mm X 9.6 mm, 5 um); Shimadzu
UV-2401A 5AMAT L3 a6 A (Shimadzu 237,

hydroxy-megastigma-7-en-9-one , 3] .

A #E SRR QI iR ), 100~200.
200~300 HD; GFass )2 AUBEERAR O iT AR
I BEFIN 10%ER LEER, W5 &
s BT I TS E 28 fE A A

25K FABEAG J) 25T 2016 45 9 A K H Hh E Bl Bt
BT, I B BB B B B A At 5
I B AT % E N B AR T ) Hypoestes
phyllostachya ‘Alba’, #rA (20160910h) {RAELE R
BT 5C P A A 2 5 78 0 B2 R e 450 FH [ X
MR
2 ERESEH

H DR T) 245 T Hh 357 21 kg H 95% LB
RIEHU 3 K, IR 48 h, B IFPREUR, WOk R
7o FABSIR CBEREE, 19BEIR £ B2 HGHAL 730 g.
' (100~200 H) FERGHEATAHE S B, DL -
IR (20 1 1—1 0 1) BREEGEIN, k¥ TLC 70#rh
R, HIFMFRA S Fr. 1~3, Fr. 2 (190 g) &%
A MCIT k3, HE-K (60 1 40—~100 : 0) B
Ve, 4 TLC &, & IFHH[E#50 15 Fr. 2.1~2.9.
Fr. 2.1 (130 mg) & IEARERFE (L, DAS-I R
(1515 1) ¥Eif33) Fr. 2.1.1~2.1.2. Fr.2.1.1
(56 mg) HNETAEME, 2 M HPLC (23%H
7K, ARARI R 3 mL/min) il &3 A ) 5(41 mg,
k=23 min), Fr.2.1.2 (43 mg) L IEMEERAEGIE,
PLAHEE-BEES 2.8 (10 0 1—3 © 1) BEREIHMks
P17 (3mg). 11 (8 mg). Fr.2.2 (120 mg) £ I1E
AR (3, DAE7-T9R (70 @ 1—-10 1) BEM
5% Fr.2.2.1~2.2.2, Fr.2.2.1 (30 mg) M1 H FEIE R
JG 42 % HPLC (35% W EE-/K, AWM E 3
mL/min) &35 8 (20 mg, =22 min),
Fr. 2.2.2 (67 mg) ZIEMBERFEORE, DA k-
FETR .15 (8 0 1—6 : 1) Vel A4 13 (30 mg).
14 (7mg). 18 (9mg). Fr.2.3 (34 mg) FELV A
Ji 22 % HPLC (22% W EE-/K, AW E 3
mL/min) #|&E4b & 6 (21 mg, =31 min).
Fr. 2.4 (57 mg) & IEAHRERMEERE, PLE -
(250 : 1—>5:1) ¥, £ TLC &, &R F
4343 Fr. 2.4.1~2.4.3, Fr.2.4.1 (20 mg) & 1EHEER
FEtail, DUAmEE-AEd (9 @ 1) ¥ERERMLE Y
16 (6 mg). 15 (4mg). Fr.2.42 (19 mg) ZIEAH
RERAE AL, DUATHEE-BEIR OBE (6 0 1) M, H&
il % HPLC (36% HlE-/K, AR 3 mL/min) ]
BIEEY 2 (5mg, p=21min). 1 (6mg, Rr=19



¢ $ % Chinese Traditional and Herbal Drugs 35 494 £ 8 #§ 2018 E 4 A

* 1769 *

min). Fr. 2.5 (55 mg) SIEMEERFEEE, DLAE-
FEE (40 0 1) ¥, FEAmBE-NEd (50 1) 4l
WAL EY) 4 (15mg). 3 (8 mg). 7 (6 mg). Fr. 2.6
(35 mg) ZIEARRERHE (i, DAS-HEE (50 0 1)
Pefbi, A7 BE- IR (3 0 DAL A 12020 mg).
Fr. 2.7 (35 mg) HIEAMAREEAE G, LA -HER
(40 : 110 : 1) P, 2 TLC AW, & HHIFER
345 Fr. 2.7.1~2.7.2, Fr.2.7.1 (12 mg) & IEFIRER
i, DU MmE-BERR 28 (50 1D Ak Bk ay
10 (5mg), Fr.2.7.2 (18 mg) i F LA Ja 2821l
#% HPLC (75% 9 EE-7K, PRFRAE 3 mL/min) il %
BIAEY 9 (7Tmg, tr=20min).
3 4% xE

&Y 1: TEEMRY), ESI-MS m/z: 209 [M+
H]", 231 [M+Na]"; [o]p +60.5° (¢ 0.13, acetone).
'H-NMR (500 MHz, acetone-dg) J: 1.78 (1H, dd, J =
13.2, 5.9 Hz, H-2a), 1.36 (1H, dd, J = 13.2, 6.8 Hz,
H-2b), 4.18 (1H, brs, H-3), 5.58 (1H, brs, H-4), 2.53
(1H, d, J = 10.4 Hz, H-6), 6.60 (1H, dd, J=15.9, 10.4
Hz, H-7), 6.08 (1H, d, J = 15.9 Hz, H-8), 2.22 (3H, s,
H-10), 0.99 (3H, s, H-11), 0.87 (3H, s, H-12), 1.59
(3H, s, H-13), 3.71 (1H, d, J = 5.5 Hz, 3-OH);
BC-NMR (125 MHz, acetone-dg) J: 34.4 (C-1), 44.9
(C-2), 67.6 (C-3), 128.0 (C-4), 133.4 (C-5), 54.9
(C-6), 147.9 (C-7), 134.5 (C-8), 197.7 (C-9), 26.9
(C-10), 30.1 (C-11), 24.7 (C-12), 22.7 (C-13). LA %k
EACSCER IR E A -, MEELEm 1A
(3R,6R,TE)-3-F23- KAT Lt -4,7- —Jd-9-H o

&Y 2: EEMIRY), ESI-MS m/z: 209 M+
H]", 231 [M+Na]"; [a]y —24.1° (c 0.26, acetone).
'H-NMR (600 MHz, acetone-ds) 6: 1.74 (1H, m,
H-2a), 1.42 (1H, t, J = 12.1 Hz, H-2b), 3.92 (1H, m,
H-3), 2.38 (1H, m, H-4a), 2.06 (1H, m, H-4b), 7.24
(1H, d, J = 16.4 Hz, H-7), 6.06 (1H, d, J = 16.4 Hz,
H-8), 2.25 (3H, s, H-10), 1.08 (3H, s, H-11), 1.10 (3H,
s, H-12), 1.75 (3H, s, H-13); "“C-NMR (150 MHz,
acetone-dg) : 37.3 (C-1), 49.5 (C-2), 64.0 (C-3), 43.7
(C-4), 133.1 (C-5), 136.3 (C-6), 142.4 (C-7), 133.2
(C-8), 197.8 (C-9), 27.2 (C-10), 30.4 (C-11), 28.7
(C-12), 21.7 (C-13). LA & H 4 A S iR Fi e F A —
O, M A2 N (3S)-3-FRFE-B- KT 24

B 3: RIEEHRYS, ESI-MS m/z: 225 [M+
H]', 247 [M+Na]"; [a]h; —132.2° (c 0.64, MeOH).

'H-NMR (400 MHz, acetone-dg) o: 1.55 (1H, dd, J =
12.9, 1.6 Hz, H-2a), 1.28 (1H, dd, J = 12.9, 10.4 Hz,
H-2b), 3.78 (1H, m, H-3), 2.28 (1H, dd, J = 14.4, 1.5
Hz, H-4a), 1.67 (1H, dd, J = 14.4, 8.8 Hz, H-4b), 7.12
(1H, d, J = 15.8 Hz, H-7), 6.11 (1H, d, J = 15.8 Hz,
H-8), 2.25 (3H, s, H-10), 0.92 (3H, s, H-11), 1.14 (3H,
s, H-12), 1.18 (3H, s, H-13); “C-NMR (100 MHz,
acetone-dg) d: 35.5 (C-1), 47.6 (C-2), 63.5 (C-3), 41.4
(C-4), 67.8 (C-5), 69.9 (C-6), 143.8 (C-7), 133.5
(C-8), 197.3 (C-9), 27.4 (C-10), 29.2 (C-11), 25.2
(C-12), 20.1 (C-13). LA Z4f SR8 A —
O, MSEENSY 3 A (3S,5R,6S,7E)-3-F4dk-
5,6- T - KM - 7-45-9- i o

&) 4: TN, ESI-MS m/z: 225 [M~+H]',
247 [M+Na]"; [a]h —67.3° (¢ 0.31, acetone).
'H-NMR (500 MHz, acetone-dg) J: 1.91 (1H, ddd, J =
12.5, 4.1, 2.1 Hz, H-2a), 1.32 (1H, m, H-2b), 4.23
(1H, m, H-3), 2.21 (1H, ddd, J = 12.9, 4.0, 2.1 Hz,
H-4a), 1.38 (1H, m, H-4b), 5.68 (1H, s, H-8), 2.18
(3H, s, H-10), 1.39 (3H, s, H-11), 1.12 (3H, s, H-12),
1.40 (3H, s, H-13); "“C-NMR (125 MHz, acetone-de)
5: 36.5 (C-1), 50.3 (C-2), 63.6 (C-3), 50.2 (C-4), 72.0
(C-5), 119.7 (C-6), 197.8 (C-7), 100.6 (C-8), 210.2
(C-9), 26.4 (C-10), 29.3 (C-11), 31.0 (C-12), 32.2
(C-13). LA E¥dl 5 cmpios A — 85", ke
WA 4 RWESERER o

& 5: AR A, ESI-MS m/z: 225 [M+H],
247 [M+Na]"; [o]5 +198.6° (¢ 0.12, acetone).
'H-NMR (500 MHz, acetone-dg) J: 2.41 (1H, d, J =
16.7 Hz, H-2a), 2.09 (1H, d, J = 16.7 Hz, H-2b), 5.77
(1H, s, H-4), 5.86 (1H, d, J = 15.8 Hz, H-7), 5.78 (1H,
m, H-8), 4.33 (1H, m, H-9), 1.20 (3H, d, J = 6.5 Hz,
H-10), 1.03 (3H, s, H-11), 0.99 (3H, s, H-12), 1.87
(3H, s, H-13); "*C-NMR (125 MHz, acetone-dg) &:
41.8 (C-1), 50.4 (C-2), 197.5 (C-3), 126.9 (C-4), 164.2
(C-5), 79.4 (C-6), 129.3 (C-7), 137.1 (C-8), 67.8
(C-9), 23.4 (C-10), 24.4 (C-11), 24.3 (C-12), 19.2
(C-13). UL ¥l 5 ek R A — 5, ks
AW 5 2N vomifoliol .

WA 6: I OEFY), ESI-MS m/z: 223 [M+
H]', 245 [M+Na]"; [a]h +146.4° (c 0.45, acetone).
'H-NMR (500 MHz, acetone-dg) J: 2.58 (1H, d, J =
16.9 Hz, H-2a), 2.27 (1H, d, J = 16.9 Hz, H-2b), 5.85
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(1H, s, H-4), 7.01 (1H, d, J = 15.8 Hz, H-7), 6.42 (1H,
d, J = 15.8 Hz, H-8), 2.19 (3H, s, H-10), 1.07 (3H, s,
H-11), 1.02 (3H, s, H-12), 1.87 (3H, d, J = 1.3 Hz,
H-13); >C-NMR (125 MHz, acetone-de) d: 42.0 (C-1),
50.2 (C-2), 197.9 (C-3), 127.9 (C-4), 161.7 (C-5), 79.6
(C-6), 147.0 (C-7), 131.6 (C-8), 196.9 (C-9), 27.4
(C-10), 23.4 (C-11), 24.6 (C-12), 18.8 (C-13). LA L%
5 kiR E A Y, M EA Y 6 N
(+)-dehydrovomifoliol.

&Y 7. Atughis (FED, ESI-MS m/z: 197
[M+H]", 219 [M+Na]"; [o]p —87.9° (¢ 0.13,
MeOH). "H-NMR (400 MHz, acetone-ds) d: 1.99 (1H,
dt, J = 11.7, 2.4 Hz, H-2a), 1.54 (1H, d, J = 3.6 Hz,
H-2b), 4.28 (1H, m, H-3), 2.40 (1H, dt, J = 13.3, 3.4
Hz, H-4a), 1.70 (1H, d, J = 4.4 Hz, H-4b), 5.67 (1H, s,
H-7), 1.46 (3H, s, H-11), 1.25 (3H, s, H-12), 1.73 (3H,
s, H-13); “C-NMR (100 MHz, acetone-dg) J: 36.6
(C-1), 47.8 (C-2), 66.7 (C-3), 46.4 (C-4), 87.0 (C-5),
171.6 (C-6), 113.2 (C-7), 183.4 (C-8), 26.8 (C-11),
31.9 (C-12), 27.4 (C-13). LA _E%dE 5 SCiik a8 5
AW, ws et A T N B R

&9 8: AN A, ESI-MS m/z: 171 [M+H]',
193 [M+Na]"; [a]h —12.2° (¢ 0.85, acetone).
'H-NMR (600 MHz, acetone-dg) o: 3.88 (2H, s, H-1),
5.36 (1H, brt, J = 7.3 Hz, H-3), 2.09 (2H, m, H-4),
1.51 (2H, m, H-5), 5.92 (1H, dd, J = 17.3, 10.7 Hz,
H-7), 5.21 (1H, dd, J = 17.3, 1.7 Hz, H-8a), 4.96 (1H,
dd, J = 10.7, 1.7 Hz, H-8b), 1.59 (3H, s, H-9), 1.22
(3H, s, H-10); “C-NMR (150 MHz, acetone-ds) o
68.3 (C-1), 136.0 (C-2), 125.4 (C-3), 43.0 (C-4), 22.9
(C-5), 72.8 (C-6), 146.8 (C-7), 111.3 (C-8), 13.6
(C-9), 28.3 (C-10). LA L¥E 5 SCk i il 3 A —
FI, WA 8 4 2,6- HIE-2E, -5 -
1,6- %,

&Y 9: JTLEIMIRYI, ESI-MS m/z: 307 [M+
H]", 329 [M+Na]". 'H-NMR (500 MHz, acetone-ds)
5: 4.05 (2H, d, J= 6.3 Hz, H-1), 5.35 (1H, t, J = 6.3
Hz, H-2), 2.04 (4H, m, H-4, 8), 2.10 (4H, m, H-5, 9),
5.14 (2H, m, H-6, 10), 2.64 (2H, d, J = 6.5 Hz, H-12),
5.55 (1H, dt, J = 15.5, 6.5 Hz, H-13), 5.60 (1H, d, J =
15.5, H-14), 1.22 (6H, s, H-16, 17), 1.56 (3H, s,
H-18), 1.60 (3H, s, H-19), 1.62 (3H, s, H-20):
PC-NMR (125 MHz, acetone-de) 6: 59.1 (C-1), 124.8

(C-2), 137.1 (C-3), 40.3 (C-4), 27.1 (C-5), 124.9
(C-6), 135.5 (C-7), 40.3 (C-8), 27.3 (C-9), 125.5
(C-10), 134.7 (C-11), 43.1 (C-12), 126.2 (C-13), 141.3
(C-14), 70.0 (C-15), 30.4 (C-16), 30.4 (C-17), 16.0
(C-18), 16.0 (C-19), 16.2 (C-20). LA %t #5 53 #k
A A — O, W E A 9 9 bifurcanol .

&Y 10 TLEeRY), ESI-MS m/z: 307 [M+
H]", 329 [M+Na]"; [a]h —4.9° (¢ 0.27, acetone).
'H-NMR (500 MHz, acetone-d) : 4.11 (2H, d, J =
6.5 Hz, H-1), 5.53 (1H, t, J = 6.5 Hz, H-2), 1.99 (4H,
m, H-4, 8), 2.07 (4H, m, H-5, 9), 5.10 (2H, m, H-6,
10), 3.94 (1H, t, J = 6.7 Hz, H-12), 2.21 2H, t, J=6.7
Hz, H-13), 5.18 (1H, t, J = 6.7 Hz, H-14), 1.65 (3H, s,
H-16), 1.60 (3H, s, H-17), 1.59 (3H, s, H-18), 1.58
(3H, s, H-19), 1.61 (3H, s, H-20); *C-NMR (125
MHz, acetone-dg) d: 58.9 (C-1), 125.1 (C-2), 139.5
(C-3), 40.5 (C-4), 27.4 (C-5), 125.1 (C-6), 135.4
(C-7), 40.4 (C-8), 27.3 (C-9), 126.4 (C-10), 136.8
(C-11), 77.2 (C-12), 35.0 (C-13), 122.0 (C-14), 131.6
(C-15), 25.8 (C-16), 17.7 (C-17), 11.8 (C-18), 16.0
(C-19), 16.3 (C-20). LA %4l 5 SClRk I8 A —
U, W% e & 10 4 (125)-hydroxy-
geranylgeraniol

&Y 11: TEERY), ESI-MS miz: 345 M+
H]", 367 [M+Na]"; [o]h —39° (¢ 0.10, MeOH).
'H-NMR (500 MHz, acetone-dg) J: 7.09 (2H, d, J =
1.8 Hz, H-2, 2'), 6.82 (2H, d, J = 8.1 Hz, H-5, 5'), 6.92
(2H, dd, J = 8.1, 1.8 Hz, H-6, 6'), 442 (2H, d, J= 6.5
Hz, H-7, 7'), 2.26 (2H, m, H-8, 8'), 1.01 (6H, d, J =
6.6 Hz, H-9, 9), 3.86 (6H, s, 3, 3'-OCH3): "*C-NMR
(125 MHz, acetone-dg) o: 135.0 (C-1, 1"), 110.7 (C-2,
2'), 146.8 (C-3, 3'), 145.8 (C-4, 4"), 115.3 (C-5, 5),
119.9 (C-6, 6'), 88.0 (C-7, 7'), 45.4 (C-8, 8'), 13.0
(C-9, 9", 56.1 (3, 3'-OCH3). LA L% ¥ 5 SClik4hois 3
A8, B % g 454 11 24 nectandrin B.

& 12: L&A (FERD, ESI-MS m/z: 314
[M+HJ, 336 [M+Na]". 'H-.NMR (500 MHz,
acetone-dg) 0: 7.13 (1H, d, J = 2.0 Hz, H-2), 6.84 (1H,
d, J = 8.5 Hz, H-5), 7.04 (1H, dd, J = 8.5, 2.0 Hz,
H-6), 7.49 (1H, d, J = 15.7 Hz, H-7), 6.54 (1H, d, J =
15.7 Hz, H-8), 7.06 (2H, d, J = 8.5 Hz, H-2', 6'), 6.77
(2H, d, J = 8.5 Hz, H-3', 5), 2.77 (1H, t, J = 7.7 Hz,
H-7), 3.50 (2H, t, J = 7.7 Hz, H-8'), 3.83 (3H, s,
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3-OCHs); "“C-NMR (125 MHz, acetone-ds) J: 128.1
(C-1), 111.3 (C-2), 148.6 (C-3), 149.2 (C-4), 116.2
(C-5), 122.6, (C-6), 140.8 (C-7), 119.7 (C-8), 167.0
(C-9), 130.9 (C-1"), 130.5 (C-2’, 6'), 116.1 (C-3', 5"),
156.8 (C-4"), 35.7 (C-7"), 42.1 (C-8'), 56.2 (3-OCHj).
DL $de 5 ScmrioE S A -5, Mo et A 12
N N-Js2 e 2R Tk T o

tEW13: AR, ESI-MS m/z: 197 [M+
H]", 219 [M+Na]". 'H-NMR (500 MHz, acetone-ds)
5:7.29 (2H, s, H-2, 6), 2.51 (3H, s, H-8), 3.88 (6H, s,
3, 5-OCHj3); BC-NMR (125 MHz, acetone-dg) o: 129.2
(C-1), 106.9 (C-2, 6), 141.8 (C-4), 148.3 (C-3, 5),
196.4 (C-7), 26.3 (C-8), 56.6 (3, 5-OCH3). VL %
5k E A S, et A 13 AT E
T

WA 14: 3RE L (FEE, ESI-MS m/z: 167
[M+H]", 189 [M+Na]'. 'H-.NMR (400 MHz,
acetone-dy) 0: 6.41 (1H, d, J= 2.5 Hz, H-3), 6.49 (1H,
dd, J = 8.9, 2.5 Hz, H-5), 7.82 (1H, d, J = 8.9 Hz,
H-6), 2.56 (3H, s, H-8), 3.86 (3H, s, 4-OCH;), 12.80
(1H, s, 2-OH); "C-NMR (100 MHz, acetone-de) o:
114.6 (C-1), 166.0 (C-2), 101.4 (C-3), 167.1 (C-4),
108.0 (C-5), 133.8 (C-6), 204.0 (C-7), 26.3 (C-8), 56.0
(4-OCH3). VA FHt 5 ki 3 A — 5, i
ENEY 14 NPT .

&P 15: oK, ESI-MS m/z: 153
[M+H]", 175 [M+Na]'. 'H-.NMR (500 MHz,
acetone-dy) 0: 7.44 (1H, d, /= 1.8 Hz, H-2), 7.00 (1H,
d, J = 8.0 Hz, H-5), 7.45 (1H, dd, J = 8.0, 1.8 Hz,
H-6), 9.82 (1H, s, H-7), 3.92 (3H, s, 3-OCHj):
BC-NMR (125 MHz, acetone-ds) 6: 130.7 (C-1),
115.9 (C-2), 148.9 (C-3), 153.5 (C-4), 110.8 (C-5),
126.9 (C-6), 191.0 (C-7), 56.2 (3-OCH3). LA L3 5
SCHRIRGE A, M A 15 AR R

&Y 16: FEAE R, ESI-MS m/z: 193 [M+
H]", 215 [M+Na]". 'H-NMR (500 MHz, acetone-ds)
6:7.31 (1H, d, J = 2.2 Hz, H-2), 6.86 (1H, d, J = 8.2
Hz, H-5), 7.13 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.51
(1H, d, J = 16.3 Hz, H-7), 6.62 (1H, d, J = 16.3 Hz,
H-8), 2.27 (3H, s, H-10), 3.90 (3H, s, 3-OCH3):
BC.NMR (125 MHz, acetone-ds) o: 127.5 (C-1),
116.2 (C-2), 150.3 (C-3), 148.9 (C-4), 111.4 (C-5),
124.1 (C-6), 144.3 (C-7), 125.3 (C-8), 197.8 (C-9),

27.2 (C-10), 56.3 (3-OCH;). LA 3 5 kg
A5, WM A Y 16 ABEEE

&Y 17: EEKAR, ESI-MS m/z: 125 [M+
H]", 147 [M+Na]". 'H-NMR (600 MHz, acetone-ds)
5: 6.80 (1H, d, J = 8.0 Hz, H-3), 7.08 (1H, t, J = 8.0
Hz, H-4), 6.79 (1H, d, J = 8.0 Hz, H-5), 7.23 (1H, d,
J = 8.0 Hz, H-6), 4.73 (2H, brs, H-7); ">C-NMR (150
MHz, acetone-dg) o: 128.2 (C-1), 156.2 (C-2), 115.9
(C-3), 128.8 (C-4), 120.1 (C-5), 1283 (C-6), 61.8
(C-7)o VA EXOHR 5 S0k B 3 A — 502, ks e fh
HEW 1T RAFREERRE .

59 18: Ak, ESI-MS m/z: 131 [M+
H]", 153 [M+Na]". 'H-NMR (400 MHz, acetone-de)
5: 6.00 (1H, dd, J = 15.6, 1.6 Hz, H-2), 6.92 (1H, dd,
J =15.6, 4.7 Hz, H-3), 4.21 (1H, m, H-4), 1.58 (2H,
m, H-5), 0.95 (3H, t, J = 7.4 Hz, H-6); "*C-NMR (100
MHz, acetone-dg) o: 167.5 (C-1), 120.3 (C-2), 152.4
(C-3), 72.0 (C-4), 30.1 (C-5), 9.9 (C-6). LA -%¥5 5
SRR R A ), WA 18 N (2E)-4-
PRI 2- ORI .
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