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pyrano[3,2-g]chromen-2-one (1a). (6S,7R)-6,7,10-trihydroxy-8,8-dimethyl-7,8-dihydro-2H,6 H-pyrano[ 3,2-g]chromen-2-one (1b)-
10-hydroxy-8,8-dimethyl-2H,8H-pyrano[3,2-g]chromen-2-one (2) . {EMIEEHY (3)  EAERTHAT G (4) . 8-methoxymarmesin (5)
1-(2"-hydroxy-4'-methoxyphenyl)-3-(4"-hydroxyphenyl)propane (6) . 3-ZEIAREHTE (7) . 458 LAY 1a/1b NFLED,
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A pair of new coumarin enantiomers from dried root and stem bark of Daphne
giraldii and their acetylcholinesterase inhibitory activity
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Abstract: Objective Chemical constituents of dried root bark and stem bark of Daphne giraldii. Methods Systematic isolation
was performed using silica gel column chromatography, macroporous adsorption resin, and high-performance liquid chromatography
(HPLC). The structures of the compounds were elucidated by physicochemical constants and spectroscopic data (UV, IR, MS, NMR).
Acetylcholinesterase inhibitory activity of all compounds was evaluated using a modified Ellman's assay. Results Eight compounds
were isolated from the 70% ethanol extract of D. giraldii root and stem bark, including six coumarins and two diarylpropanes. These
compounds were identified as (6R,7S5)-6,7,10-trihydroxy-8,8-dimethyl-7,8-dihydro-2H,6 H-pyrano[ 3,2-g]chromen-2-one (1a), (6S,7R)-
6,7,10-trihydroxy-8,8-dimethyl-7,8-dihydro-2 H,6 H-pyrano[ 3,2-g]chromen-2-one (1b), 10-hydroxy-8,8-dimethyl-2H,8 H-pyrano[3,2-
glchromen-2-one (2), xanthotoxol (3), decursinol (4), 8-methoxymarmesin (5), 1-(2"-hydroxy-4’-methoxyphenyl)-3-(4"-
hydroxyphenyl)propane (6), and 3-deoxysappanchalcone (7). Conclusion Compounds 1a and 1b are novel structures named
daphnetin A and daphnetin B. Compound 1b exhibited significant acetylcholinesterase inhibitory activity, comparable to that of the
positive control donepezil.
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Fig.1 Chemical structures of compounds 1a/1b—7
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spectrometers, TMS 1EP#5) ; HRESI-MS Jizit (Bruker
Micro Q-TOF mass spectrometer) ; CD Ygi{X (Bio-
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i 70% Tl Z.F 5 100 kg #5711 AR 57
LRI 3 Ik, BRK 2 h, JRIRGERR
B 10.7kg. ZBUET B ZMBEIR CFRE, T8 E
Tk JR A (1 PROR FOR 43 1 5 ANt 4 (Fr. 1~5)
X Fr.5 #HT RG0, LIEMBERA AR, DR
e - FR A TR R BREE VR, 42 TLC Al & AH
A5y, 43 Fr.1~60, HHr Fr.12~30 4 HPLC
#EY 1 (6 mg) , i H Daicel chiralpak A-H
FHEEIER AT D0 E, SRAEH] 1 T
SR 1a 1 1b, Fr. 31~40 2 HPLC #8344
Y2 (11mg) #13 (6mg) , Fr.41~53 % Sephadex
LH-20 HERAT (i H — S -l (10 D Pellii, 4k
£E5F 13~20 1 Fl 25~40 17, J54 HPLC &3 A
¥4 (5mg) . 5 (6mg) . 6 (12mg) . 7 (8mg) .
2.2 EMENR

T L T i Tt 440 1) 3 SR FH SCE T Ellman’s
%, L OB ACIEER Cacetylthiocholine iodide,
ATCl) F1 55— fig £X W (2- i 2= 7K H R ) [5,5-
dithiobis-(2-nitrobenzoic acid), DTNB] 4L &4
PALZ 2R N PHMERT R, RS E S 4. RN
ZHEA 50 pl BERR Eh 22 (0.1 mol/L; pH7.4) |
25 uL 4k &4 (1004 40, 20, 10, 1umol/L)
125 uL ZEEARBRAERES (0.1 U/mL) A1 125uL DTNB
(0.06 mg/mL) o FIi A0 5eR 96 FLAR FH #5 9 4%
ALK ARG E 6 h DL L, Z EE A
50 uL ATCI (0.15mg/mL) , FEEFR{XAE 412 nm 4b
SCRPIE 1 IRBOGEE, 2 JERERE S min I 1k,
FI5 15 bl sh 20 7 Bh. 3R BRA SIS HHIER,
fff Graph-Pad Prism F2 7 38 3 M % -#K & (log) 1Hh £& 1)
A 26 1 a1 )3 43 M oF 52 B0l H) 9K B Cmedian
inhibition concentration, 1Cso) 1H.
3 #R
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&Y TEHrRY), HRESIMS 45 kS 75
T 292,256 7 [M~+-H]" (caled for C14H 506, 292.2573),
gh4 TH-. BC-NMR HdE#f 2 717208 C1aH1406, A
PIAIEE Sy 8. 'H-NMR (600 MHz, DMSO-ds) 91, u
7.95 (1H, d, J = 9.5 Hz, H-4), 6.22 (1H, d, J = 9.5 Hz,
H-3) #RABEEER 3. 4 M FHEIE(E S, on 7.20
(1H, s) #&RARH EEES, on 438 (1H, d,J=
8.2 Hz), 3.40 (1H, d, J= 8.2 Hz) 2 MNESEIX FFIE

1155, ou1.43 (3H,s), 1.15 (3H, s) 2 41H3E
155 . BC-NMR (150 MHz, DMSO-ds) 13t45
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Table 1 'H and *C-NMR data for compound 1 (600/150
MHz, DMSO-ds)

Brfir S s
2 - 160.7 (C)
3 6.22 (d, J = 9.5 Hz) 113.0 (CH)
4 7.95 (d, J = 9.5 Hz) 145.5 (CH)
5 7.20 (s) 132.7 (CH)
6 - 1235 (C)
7 - 144.8 (C)
8 - 112.6 (C)
9 - 142.3 (C)
10 - 117.6 (C)
G 438 (d, J=8.2 Hz) 68.0 (CH)
2 3.40 (d, J = 8.2 Hz) 80.4 (CH)
3 - 74.8 (C)
4 1.43 (s) 20.0 (CHs)
5! 1.43 (s) 27.0 (CHa)
OH
O O (6]
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2 L& 1 MK HMBC 18X
Fig.2 Key HMBC correlation of compound 1
A1 B R 17, 2 R A8 5 H0
SER, H-1, 2B & (Lo =82Hz) 8K, &
Bl H-1'"5 H-2"4 8. E i b g e B 3%
1T % H ECD EJo# & Cotton 25, HEWF g4k
HIEIRAY) . 14 Daicel chiralpak A-H F-: 1%
FEBHATHE— DB 8, SRS E] 1 R R Rk
1a A1 1b (18] 3D, SIS ELHEYEE 70 8 273.89
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£ Scifinder 0%, NARNSCERIRER IS, 7
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B 2: AEFRIA, CraH1204. 'H-NMR (600 MHz,
DMSO-ds) 6: 7.89 (1H, d, J = 9.4 Hz, H-4), 6.25 (1H, d,
J=9.4Hz, H-3), 6.44 (1H, d, J= 9.8 Hz, H-1"), 5.83 (1H,
d,J=9.8 Hz,H-2'), 1.42 (6H, 5, 4', 5'-CH3); 3C-NMR (150
MHz, DMSO-ds) 6: 160.5 (C-2), 145.3 (C-4), 144.3 (C-7),
143.9 (C-9), 133.2 (C-5), 131.8 (C-6), 121.5 (C-10), 1185
(C-3), 115.6 (C-8), 113.2 (C-2"), 112.9 (C-3"), 77.6 (C-1) ,
28.1 (-CH3 X 2), LA 8 5 0B o) B AR — 40,
MK e A& Y 2 v 10-hydroxy-8,8-dimethyl-2H,8H-
pyrano[3,2-g] chromen-2-one.

& 3: AEMA, CiHeOs. 'H-NMR (600
MHz, DMSO-ds) 6: 8.11 (1H, d, J= 9.5 Hz, H-4), 6.39
(1H, d, J=9.5 Hz, H-3), 8.05 (1H, d, J= 2.2 Hz, H-8),
7.02 (1H, d, J=2.2 Hz, H-10), 7.40 (1H, s, H-5); 13C-
NMR (150 MHz, DMSO-ds) J: 160.2 (C-2), 147.3 (C-
9), 145.6 (C-4), 145.6 (C-7), 139.8 (C-8a), 130.8 (C-
8), 125.2 (C-6), 116.2 (C-4a), 113.7 (C-3), 109.6 (C-
5), 107.0 (C-10). LA -3l 5 SClk ki xf i F A —
RO, MR AEY) 3 AR EER .

& 4. LEMWRY, [a]) +0.1 (¢ 0.1,
MCOH) »  C14H1404. 'H-NMR (600 MHz, DMSO-d6) o
7.93 (1H, d, J = 9.4 Hz, H-4), 7.47 (1H, s, H-5), 6.79

(1H, s, H-8), 6.22 (1H, d, J=9.5 Hz, H-3), 4.71 (2H, t,
J=8.5Hz H-2'),3.18 (2H, m, H-3'), 1.15 (6H, s, 2 X
-CH3); 3C-NMR (150 MHz, DMSO-ds) : 163.7 (C-
2), 160.9 (C-7), 155.5 (C-10), 145.1 (C-4), 125.9 (C-6),
124.3 (C-5), 112.5 (C-9), 111.6 (C-3), 97.2 (C-8), 91.4
(C-2), 70.4 (C-4"), 29.1 (C-3") , 26.3 (C-6') , 25.3 (C-
5. DA B 5 SCHRARE o R AR — 8 2Y, s e
G 4 JEAERTEHE TG,

a5 AEMAK, [oy +0.2(c0.1, MeOH),
C15H 15050 1H—NMR (600 MHZ, DMSO-dﬁ) 0:791 (lH,
d, J=9.4 Hz, H-4), 7.19 (1H, s, H-5), 6.22 (1H, d, J =
9.4 Hz, H-3), 4.74 (2H, t, J = 8.7 Hz, H-2'), 3.20 (2H,
m, H-3"), 1.16 (6H, s, 2X-CH3); 3C-NMR (150 MHz,
DMSO-ds) 6: 160.1 (C-2), 154.0 (C-7), 146.5 (C-10),
144.9 (C-4), 130.2 (C-6), 126.5 (C-5), 117.7 (C-9),
113.0 (C-3), 111.4 (C-8), 91.3 (C-2"), 70.1 (C-4") , 60.2
(-OCH3), 29.1 (C-3"), 25.8 (C-6'), 24.8 (C-5"). DL F-%k
5 IR TE X R B A — 2022, frZ T 1 AR
MRS 5, W15 L EIAE 8 frg AR IR,
WA e L &4 5 9 8-methoxymarmesin.

&Y 6: TLEMHARY), CieHis0s. 'H-NMR
(600 MHz, DMSO-ds) J: 6.91 (1H, d, J=8.2 Hz, H-6"),
6.37 (1H, d, J=2.5 Hz, H-3"), 6.29 (1H, dd, J= 8.2, 2.5
Hz, H-5'), 3.65 (3H, s, -OCH3), 2.45 (2H, t, J= 8.1 Hz,
H-1); 3C-NMR (150 MHz, DMSO-ds) d: 158.2 (C-4"),
155.8 (C-2), 155.2 (C-4"), 132.2 (C-1"), 129.9 (C-6),
129.0 (C-2", 6"), 120.5 (C-1"), 115.0 (C-3", 5"), 103.8
(C-5"), 101.2 (C-3"), 54,7 (-OCH3), 34.2 (C-3), 31.7
(C-2), 28.7 (C-1). VL EHGHE 55 SRR TE X HE FE A
— @@, WMEENLEGY 6 N 1-(2-hydroxy-4-
methoxyphenyl)-3-(4"-hydroxyphenyl) propane.

W& 7: TEEIHPIRY, C16H1404. 'TH-NMR (600
MHz, DMSO-ds) 6: 7.65 (1H, d, J=15.7 Hz, H-at), 7.40
(1H, d, J=15.7 Hz, H-), 7.57 (1H, d, J = 8.5 Hz, H-
5", 6.45 (1H, dd, J = 8.5, 2.0 Hz, H-5"), 6.50 (1H, d,
J=2.0Hz, H-3"), 7.49 (2H, d, J= 8.7 Hz, H-2, 6), 6.82
(2H, d, J=8.7 Hz, H-3, 5), 3.83 (3H, s, -OCH;); 3C-
NMR (150 MHz, DMSO-ds) 6: 188.8 (C=0), 162.7 (C-
2", 160.4 (C-4"), 159.7 (C-4), 141.3 (C-B), 132.2 (C-6"),
130.2 (C-2, 6), 125.9 (C-1), 123.9 (C-a), 120.2 (C-1"),
115.9 (C-3, 5), 107.9 (C-5"), 99.2 (C-3"), 55.6 (-OCH3).
DL _E 5 b SR T8 o R AR — 34, s e i &
Y17 R 3-KA IR E BB .
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Table 2 Inhibitory activities of AChE by compounds
la/1b—7

1Cso/(pmol .71
la 5.32+0.01
1b 0.53£0.01
2 47.18+0.03
3 >50
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5

6

7
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23.10+0.03
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