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Chemical constituents and bioactivities of Wikstroemia micrantha
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Abstract: Objective To investigate the chemical constituents and biological activities of Wikstroemia micrantha(Thymelaeaceae).
Methods The chemical constituents were isolated and purified via multiple chromatographic techniques including normal-phase
silica gel column chromatography, ODS reversed-phase column chromatography and Sephadex LH-20 gel permeation chromatography.
The structures of isolated compounds were elucidated by physicochemical properties, 1D NMR, and ESI-MS spectroscopic analyses.
The cytotoxic activities of all compounds against five human tumor cell lines (human breast cancer MCF-7 cells, human ovarian cancer
SKOV3 cells, human colon cancer HCT-116 cells, human promyelocytic leukemia HL-60 cells, and human hepatocellular carcinoma
HepG2 cells) were screened by the CCK-8 assay. Enzyme inhibition assays were performed to evaluate the inhibitory effects of the
compounds on a-glucosidase, butyrylcholinesterase (BChE) and acetylcholinesterase (AChE). Results A total of ten compounds
were isolated from the ethanol extract of the dried branches and leaves of W. micrantha, and their structures were identified as syzalterin
(1), 2-(p-hydroxyphenoxy)-6,8-dimethyl-5,7-dihydroxychromone (2), genkwanin (3), luteolin (4), 7-hydroxycoumarin (5), daphnoretin
(6), daphnetin (7), 2,2"-oxybis(1,4-di-tert-butylbenzene) (8), (+)-3-hhydroxy-1,5-diphenylpentan-1-one (9), 1,5-diphenylpentan-1-one
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(10). In vitro antitumor activity screening revealed that compounds 2 and 4 exhibited weak cytotoxicity against various tumor cell
lines, with their median inhibitory concentration (ICso) values ranging from 18 to 50 pumol/L. In a-glucosidase inhibitory assay,
compounds 1, 2 and 7 displayed moderate inhibitory activity, with ICso values of (15.51 £ 0.49), (15.99 £ 1.15) and (19.65 + 1.71)
umol/L, respectively. Results from the in vitro BChE inhibitory assay indicated that compound 7 exerted potent inhibitory activity with
an ICso value of (5.63 + 0.20) umol/L, whereas compound 9 exhibited moderate inhibitory activity [ICso = (13.22 £ 0.84) umol/L].
None of the isolated compounds 1—10 showed notable inhibitory activity against AChE. Conclusion Compounds 1—10 were
isolated from W. micrantha for the first time. Bioactivity screening demonstrated that several isolates possessed favorable antitumor
activity and selective BChE inhibitory effects. This study provides chemical material basis and experimental data support for further
research and development of the medicinal material W. micrantha.
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luteolin; 7-hydroxycoumarin; daphnetin

X 1t J&8 Wikstroemia Endl. & i & Fl
(Thymelaeaceae Juss.) "N &N 12 1245 FAEY)
Ktz —. BilCMZEEYH oIS e HRE
SER R ZRERUCEARE Y, ELAERESE TR
HEERLEU G2, ZEEY) (RIS |
mENRIAIRZ, HTERERE. KR, BHZX
LIRS RAE R4 o AR NG5 R TR T PRy ) B
KRR TIE, FECBEY BT IEZ 2] 2 K
VE. /NEERY Wikstroemia micrantha Hemsl. N3ELE)E
VEAR, FE AT IRE VG AR PG e X BT B TR
DA ZE G SARANZY, A Ik shakiol, {2 Haret
X ZINBE AL FRIA 27 B A 55 AR A s A A AT A 4
Rt — BT R ez 2 D S TE RSy, At
FUNT /NG KB AT RGBS 0 o B 5 A
WEHEVEY, MR ER] 10 MEEDD, el
6,8- ~HILFSEF U (syzalterin, 1) 2-(p-hydroxy-
phenoxy)-6,8-dimethyl-5,7-dihydroxychromone (2).
seitE& (genkwanin, 3). KJEEZE (luteolin, 4).
DAL WEE (7-hydroxycoumarin, 5). V%G & &
(daphnoretin, 6). #i#& 2 (daphnetin, 7). 2,2'-
oxybis(1,4-di-tert-butylbenzene) (8). (+)-3-hydroxy-
1,5-diphenylpentan-1-one (9). 1,5-diphenylpentan-1-
one (100, A 1~10 NEIRM%AEYIH 7> & 15
B XS 7 B 1S B A o3 U A i 1 )
I, 56T /N YRR 7T s 0 AE ST
J9RE, e IR DA SR TT AR R Ge i 75 T EAT T #)
L, 45 RR A S 2 fE ) BChE &
FEVEADRIR, NHBTE VY. BRI R B2
WA AL T HE Ak 22 5 2 B 22 SIS AR A
1 UBRE5MH

Bruker DRX-500 # M 3E4R1X (42[E Bruker 2>
7] ) BUCHI C605 s il % ¥ AH t il 4% (Hif £

BUCHI A&, #ZEMAMERER (GFass) SHE M ERE
B (200~300 H) (F &g THRARD;: ik
R GEESIM CIL A7)D; HARRim o drat,
R ATIE IR A R 277 DMEM 1955
(3£[H Gibco A 7]); CCK-8 ] (FFEZE K AT]);
KAHE (paclitaxel, PTX, FEFM-AF]D. XFAEEIR
Fe-a-D-M IR ZPEE (PNPG, b5 A425944-0500).
DNS &7 (5 A500420-0100) - B #% ( Acarbose,
fit'5 A430789-0100). o~ &M HEE (k'S A417192-
0010); ZMBEAHBRAERS (acetylcholinesterase, AChE,
fit 5 A1520586 ) . T Mt MH B AR B C butyryl-
cholinesterase, BChE, #it5 A001628-0500). 5,5- 3%
F2 2 HHELOKHER (DTNB, #t5 A620113-0005).
Tris-HCI 20 (3t5 B546022-0250). BACHACZ
FEARGS, (FIb5 A360272-0100). &AL TELIEm (5
A428961-0500 ) « 1 == Aih Bt ( Galantamine , b 5
A419777-0100) . R EL 47 7T (Rivastigmine, it 5
A430807-0100) ke LR (Sodium dodecyl
sulfate, SDS, #t'5 A600485-0100), LA ik HE
g s AE R IR A

NFLUHE MCF-7 4. AP SKOV3 4iji.
A& HCT-116 40, A JREEAIHL A 175 HL-60 4
ffl. NFHE HepG2 i (_HiFE A ARG BR AR

/NSER 250 R B B R A AR R A R A ) 42
fit, RETIUNEIE LM E. SR ERZR
IR T ITFRAS (01068251), HIFZEZELE KL=
TR E N AR SR B Y N W
micrantha Hemsl. R o #3A (20230531) 17T
MR RZE D RRIRGN B =
2
2.1 REEEHE

INEER TR 30 kg, BRSO
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JEAEF 95% T8 240 L ¥R 2L 5 IR, B IRFRHU
1R 48 h, J5 4 IREIRIE 24 h, Bl KRR &5,
60 CIRERAESH] 4.1 kg MIRE . R
B, DA R -BE L 20 (100 1 0. 200 1. 100 :
1.50:1.30:1. 10: 1. 2:1. 1:1. 0:100)

BEAT R PR, 383 TLC A1 HPLC 437, B &A1
Hoy &35 3 NHIr, 73908 Fr. A~C. 475 Fr.
A (110.5g) & Rl &, {8 H MCI A RERE (5
AT e b B, DLR - K (10%—30% -

30%—60%- 60%—90%- 90%—100%) HE47 5 BLhk
FEVERL, I3RS Fr.A-1 (5.6g). Fr.A-2 (9.5g).
Fr.A-3 (102 g). Fr. A4 (48 ¢g) 4 N4 Fr. A-
1. Fr. A-2 fl Fr. A-4 A0 &R R 5 i B0 =15
RS I B EURDIR TUE , 20k 8 ] 4452 5 3R
A1 (50 mg) 13 (23 mg). Fr. A3
JEHi &, 22 ODS Cig RAFFE L3 T 70 55, LA
FEE-7K (10%~80%) HBHATHREEVEIL, £ TLC 43t
JEEMZR P RO 2 AR F S ATE4 ) Fr.
A-3-2. Fr.A-3-5 W1, Fr. A-3-5 QR k4t 3 0
DUUE, SUEHU TR S IR A 2 (24 mg);
Fr. A-3-2 J8id IEAHRE A €3, SR &0 Joe- Y B
BEREEVEML (100 : 1—1 1 1) BEULEY 5 (16 mg).
5 A Fr A-3-3 fEER T FHENTHKED
VE, B HI TS IRBEY 7 (510mg), KH:
BERAEH )% HPLC 205, KA 28%HEE-/K %
Ve (AFRAE 2 mL/min), TN 33 min
FE A 6 (11mg). Fr.B (90.3g) H&H KiE
Y, G A, H MCI R IEH:
HEAT WAL EE, DL EE-K (5%—30%- 30%—60%-
60%—90%- 90%) HEATREAT 73 Bebh FELE L AF 31 3 A~
#17% Fr.B-1 (2.1g). Fr.B-2 (42¢). Fr.B-3 (12.1
g). Fr. B-3 i il &WiAH, 4 ODS Cig SAHAE
EREHT B, DLHEE-K (30%) HEATSEEEVEM,

BEM A 4(32mg) . ZRTIAE 5, X Fr. C(34.8
g) MOKAMA AT R G5y E2ifh, Fr.C (34.8 g)

O EAEMEAEY 9 (12mg) 5 10 (25mg); /KAH
WA 8 (10 mg).

2.2 WEYMEMTENENE

221 RAMUBEGEE @ CCK-8 ARG FTA
A4 W vt e I8 200 e R A 400 i B 0. T R 4 i
(MCF-7. SKOV3. HCT-116. HL-60 #1 HepG2) LA
FLZ) 5000 MU T 96 FLAR, 159% 24h 543
HALHE, WXTHRZH ., BERLE AR A (1.562 5,

3.125. 6.25. 12.5. 25, 50 umol/L), LA PTX (0.625.
1.25. 2.5, 5. 10+ 20 pmol/L) AFAYENTE . ISR
AL E AN E 72h. BFLIIA 10 pL CCK-8 %
W, EEEFE 1~2 h, RAMFXT 450 nm K
AEIMTETRSCRE (4D 8, THE4EMAS 2, A% 3
MR DAL AR X BORE AR, 4] 2
PR, KL G &R, TE%
KBTS TE] B8 40 P P 2 B ) R - (median
inhibition concentration, ICsp).
AR ZE =1 — (4 waprx—A 2a)/(A sm—A 20)
A pa AR 2SR PTX BHMEST IR 4 B, 4 - AEA
AN, A a0 IR A s DB S, M A
) A BN 4 g
222 RAMT o-FEHEEEE ST R 96 FLRGVE
W BAEN o- 8 T RE T B AR S M E T S
4. XA, 25 (-0 HRAL . RRIAE S 4L R BT+ 38
WEA . 2= A AF LI 50 uL A SRR 2 U/mL (1)
B 50 uLs XTHRZHAEFLINN 50 uL # A1 50 uL 2%
MR BB 25 X R RFLIN 50 uL BRI
I AR TR G BB AV s AR DU o
HAFALI AN 50 uL XK (1.562 5. 3.125.
6.25. 12.5. 25. 50 pumol/L) RS AT 50 pl B
B P B ZH AL AN 50 pl X R (0.625
1.25. 2.5+ 5. 10~ 20 umol/L) FRIBA I8 HE AW AN 50
ul B BRERAS 2 UmL FIBEWRAE 37 CF
T E 10 min, BEEINA 2% PNPG JEDIE
T 37 CHkB: B 30 min. NSRS, WA 100
ul 0.1 mol/L BRFERENIAWRE 1L N, 8 FHBEARAC I
SE 405 nm Kb A . SAERE 3 AESL,
BCPIME . A FEAPIIHAEE N 50 pmol/L, FHMEXT
HEHEEON 10 pmol/L. R4 IR SRIG S5, 115 &1k
H W) ICs00

IR =1—(A wasrrnm—A )/ (A w6 —A wemmm)
2.2.3 {K4Mji BChE 5 AChE 5%

(1) $it BChE &1 KH 96 FLARITA & 4F oot
BChE FAARAMIEITE LS, 764 140 uL Tris-HCI 22
PR 96 FLERH, ASEZAMA 20 uL 1 U/mL 1
BChE. 10 pL 5 mmol/L [ DTNB A 10 pL ¥
W SRR 20 L AR E B 10 puL 5
mmol/L () DTNB 10 pL #dh; 25 E-FFZA 20
ul ZERACE B . 10 uL 5 mmol/L f{] DTNB Al
10 pL A LI PR S A L4 BN 10 L
MKFE (1.562 5+ 3.125+ 6.25. 12.5. 25, 50 umol/L)
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UFEA: 20 uL 1 U/mL /) BChE A1 10 uL 5 mmol/L
1) DTNB; REFITHEFFLINAN 10 pL XJ R E
(15, 30, 60. 120. 240. 480 umol/L) [J-FEHiyT
. 20 uL 1 U/mL ) BChE A1 10 pL 5 mmol/L ff]
DTNB. T 25 CF#¥&E 15 min. BEJS NN 20 pL 1
mmol/L F&AL T IEIRGRRY), 4REE1E 25 CF ML
15 min. RMEEREIA 50 pL 0.4% SDS # 1k
o {5 FEEFRCIE 405 nm AL 4 18, 50
R, GHKHE 3N, BCFME. RIE RS
SR, THESAE YN ICso.

M FE=1—(A pavrenr—A st ) (A s —A wrx)

(2) $it AChE i&PE: R 96 LU &K i
X} AChE FARSMIHIE O #E5 140 uL Tris-HCI
ZE ) 96 FLAR R, A E4LNA 20 pL 1 U/mL )
AChE. 10 puL 5 mmol/L [¥] DTNB 1 10 pL £ &%
W ARAIIA 20 pL 2R B 10 pL 5
mmol/L ) DTNB 10 pL #d; 25 H-XFRZMA 20
ul ZE A B . 10 pL 5 mmol/L /) DTNB #1
10 pL A LI AR S LA 7L 43 AN 10 L %
MEE (1.562 5+ 3.125+ 6.25. 12.5. 25, 50 umol/L)
IR 20 puL 1 U/mL ff] AChE #1 10 puL 5 mmol/L
() DTNB; M=2AREEHREALIIA 10 pL XJ K FE
(15, 30. 60. 120. 240. 480 umol/L) HIHN %Akt
. 20 uL 1 U/mL ] AChE A1 10 pL 5 mmol/L ff]
DTNB. F 25 CTi#E 15 min. BEEHIA 20 pL 1
mmol/L [ARHERA CBENRBR Y, 4k8EAE 25 °CF
SR 15 mine REEE G 50 uL 0.4% SDS # 1k
SN A FHEEFROGINE 405 nm A 4 {H. BFHE
B 3ANEIL, MERBCPEME .. AR IR g R
THE &AL A% AChE 1) 1Cso0

FIHIZE=1— (4 weaimwn—A s)/(A 2e—A weram)
3 %R
3.1 HmExE

WEY 1: WO, 7Tk, HEE; ESI-
MS m/z299.0 [M+H]*, 7F 3 Ci7H140s, A1
11. "H-NMR (500 MHz, DMSO-de) 5: 13.14 (1H, s, 5-
OH), 10.37 (1H, s, 4-OH), 9.71 (1H, s, 7-OH), 7.94
(2H, d, J=8.8 Hz, H-2', 6), 6.95 (2H, d, J= 8.8 Hz, H-
3',5"), 6.80 (1H, s, H-3), 2.29 (3H, s, H-11), 2.06 (3H,
s, H-12); 13C-NMR (125 MHz, DMSO-ds) d: 182.2 (C-
4), 163.4 (C-7), 161.1 (C-4'), 159.7 (C-2), 156.1 (C-5),
152.4 (C-9), 128.4 (C-2', 6'), 121.6 (C-1"), 116.1 (C-3,
5%, 107.0 (C-10), 103.6 (C-6), 102.5 (C-3), 101.9 (C-

8),8.4(C-11),8.1 (C-12), VA -%dE 5 sciffoE—2dM,
MBI AN 6,8- I E AT

WA 2: EERMA, 7ETIK, HEE; ESI-MS
m/z 315.1 [M+H]", 73K Ci7H140s, AEHIEE
11. 'H-NMR (500 MHz, DMSO-de) 5: 12.90 (1H, s, 5-
OH), 9.66 (1H, s, 4-OH), 9.59 (1H, s, 7-OH), 7.10 (2H,
d, J=8.9 Hz, H-3', 5'), 6.77 (2H, d, J = 8.9 Hz, H-2',
6'), 4.97 (1H, s, H-3), 1.97 (3H, s, H-12), 1.92 (3H, s,
H-11); '3C-NMR (125 MHz, DMSO-ds) 6: 183.5 (C-
4), 167.6 (C-2), 159.4 (C-7), 156.1 (C-4'), 156.1 (C-
5),150.1 (C-9), 143.1 (C-1"), 122.0 (C-2, 6'), 116.5 (C-3',
5), 107.4 (C-6), 101.9 (C-8), 101.8 (C-10), 86.5 (C-3), 8.0
(C-11),8.0(C-12). A EHdE 5 3CiRAoE —312), #es
Tz AN 2-(p-hydroxyphenoxy)-6,8-dimethyl-
5,7-dihydroxychromone.

WEW) 3: IRE KR, AIET K, HEE; ESI-
MS m/z285.5 [M+H]*, 73F 3 A CieHi20s, AHEHN
J# 11. 'H-NMR (500 MHz, DMSO-de) J: 12.95 (1H,
s, 5-OH), 10.41 (1H, s, 4-OH), 7.93 (2H, d, J=8.7 Hz,
H2', 6), 6.93 (2H, d, J= 8.7 Hz, H-3', 5), 6.82 (1H, s,
H-3), 6.72 (1H, d, J=2.2 Hz, H-8), 6.34 (1H, d, J=2.2
Hz, H-6), 3.85 (3H, s, 7-OCH3); 3C-NMR (125 MHz,
DMSO-ds) d: 182.0 (C-4), 165.1 (C-7), 164.0 (C-
2),161.3 (C-5), 161.2 (C-4"), 157.2 (C-9), 128.6 (C-2',
6"), 121.1 (C-1"), 116.0 (C-3', 5"), 104.7 (C-10), 103.0
(C-3), 98.0 (C-6), 92.6 (C-8), 56.0 (7-OCH3). LA %k
5 SRR IE — 2, MUS R Z AR R

WEY 4 BIFEMAKR, AIETK, AT H
B2, ESI-MS &7~ m/z 287.5 [M+H]", 2 TRAN
Ci5H1006, ANHIFIFE 11, 'TH-NMR (500 MHz, CD3;0D)
5:7.41 (1H, dd, J=7.8, 2.3 Hz, H-6'), 7.40 (1H, d, J =
2.3 Hz, H-2'), 6.92 (1H, d, J= 7.8 Hz, H-5"), 6.56 (1H,
s, H-3), 6.46 (1H, d, J=2.1 Hz, H-8), 6.23 (1H, d, J =
2.1 Hz, H-6); 3C-NMR (125 MHz, CD;OD) 6: 183.9
(C-4), 166.4 (C-7), 166.1 (C-2), 163.3 (C-5), 159.5 (C-
9), 151.0 (C-4"), 147.1 (C-3"), 123.7 (C-6"), 120.3 (C-
1), 116.8 (C-5), 114.2 (C-2'), 105.4 (C-10), 103.9 (C-
3), 100.1 (C-6), 95.0 (C-8). LA % 5 Sk 4iiE —
;0 MR ENAEYINARREER.

&Y 5. AEERRG S OK-HED, "iET
K, AT HEE; ESI-MS m/z163.0 [ M+H]", 471
H N CoHeOs, AMEFIE 7. 'H-NMR (500 MHz,
DMSO-de) d: 10.61 (1H, s, 7-OH), 7.94 (1H, d, J= 9.4
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Hz, H-4), 7.53 (1H, d, J = 8.4 Hz, H-5), 6.79 (1H, dd,
J=8.4,2.3Hz H-6), 6.72 (1H, d, J=2.3 Hz, H-8), 6.21
(1H,d,J=9.4 Hz, H-3); 3C-NMR (125 MHz, DMSO-
ds) 6: 161.4 (C-7), 160.5 (C-2), 155.5 (C-9), 144.6 (C-4),
129.8 (C-5), 113.2 (C-6), 111.4 (C-3), 111.3 (C-10),
102.2 (C-8). VA R##hs 5 CikdkiE — 3, #UsE iz
WA RIEAE AT

AW 6: TERK, AIET/K, HEE; ESI-MS
m/z 353.1 [M+H]", 413N CioH1207, AHEFE
14, 'H-NMR (500 MHz, CsDsN) d: 7.80 (1H, s, H-4),
7.66 (1H, d, J = 9.5 Hz, H-4"), 7.57 (1H, s, H-5), 7.47
(1H, d, J= 8.5 Hz, H-5'), 7.21 (1H, brs, H-8), 7.15 (1H,
d,J =2.4 Hz, H-8), 7.14 (1H, d, J= 8.5, 2.4 Hz, H-6"),
6.35 (1H, d, J = 9.5 Hz, H-3); '3C-NMR (125 MHz,
CsDsN) 6: 160.4 (C-2'), 160.3 (C-2), 157.6 (C-7"),
155.8 (C-9"), 152.2 (C-7), 148.7 (C-9), 146.7 (C-6),
143.4 (C-4"), 136.5 (C-3), 131.0 (C-4), 129.7 (C-5"),
114.8 (C-10"), 114.4 (C-3"), 113.6 (C-6'), 110.4 (C-10),
109.1 (C-5), 104.4 (C-8'), 104.0 (C-8), 56.1 (6-OCHs).
DA b 25085 5 S ko — 200, s ez s v
Tt A5 2 o

WEY 7: BEEMAK, A TK. FEE; ESI-MS
m/z179.3 [M+H]", 73K CoHeOs» ANHIFIFE 7.
IH-NMR (500 MHz, DMSO-ds) 6: 10.14 (1H, s, 7-
OH), 9.36 (1H, s, 8-OH), 7.88 (1H, d, J= 9.4 Hz, H-4),
7.01 (1H, d, J= 8.3 Hz, H-5), 6.80 (1H, d, J = 8.3 Hz,
H-6), 6.18 (1H, d, J = 9.4 Hz, H-3); '3C-NMR (125
MHz, DMSO-ds) 6: 160.4 (C-2), 149.7 (C-7), 145.1 (C-
4),143.7 (C-9), 132.1 (C-8), 118.8 (C-5), 112.5 (C-10),
112.1(C-6), 111.2 (C-3). LA -2 5 ks —50,
WS A S Y R 2

WEY 8: TEERRG W OK-INED, wiET
K. HEE; ESI-MS m/z 395.6 [M+H]", 2 TN
CasHpO, ANHAIEE 8. "H-NMR (500 MHz, CDCls)
9:7.38 (2H, d, J=2.5 Hz, H-3, 3'), 7.30 (2H, d, /= 8.4
Hz, H-6,6),7.11 (2H, dd, J= 8.4, 2.5 Hz, H-5, 5'), 1.40
(18H, s, H-8, 8,9, 9', 10, 10", 1.31 (18H, s, H-12, 12/,
13,13, 14, 14"); 13C-NMR (125 MHz, CDCL3) §: 149.2
(C-2), 149.2 (C-2), 145.5 (C-1, 1'), 139.0 (C-4, 4'),
124.4 (C-3, 3"), 123.5 (C-5, 5'), 119.1 (C-6), 118.9 (C-
6), 35.0 (C-7, 7'), 34.5 (C-11, 11"), 31.6 (C-8, 8,9, 9',
10,10"),30.2 (C-12, 12/, 13, 13", 14, 14"). VL E¥¥E 5
kR E — B, WS EiZAED N 2,2

oxybis(1,4-di-tert-butylbenzene).

WEY 9. O JoEREE, TR THRE. =
AW BE; ESI-MS m/z 255.1 [M+H]", 4T 3iUN
C17H1502, ANEFIE 9. 'H-NMR (500 MHz, DMSO-
de) 0: 7.97 (2H, m, H-2', 6"), 7.61 (1H, m, H-4"), 7.50
(2H, m, H-3', 5), 7.32 (2H, m, H-2", 6"), 7.28 (2H, m,
H-3",5"),7.22 (1H, m, H-4"), 4.28 (1H, m, H-3), 3.19
(1H,dd, J=17.7,2.7 Hz, H-2a), 3.11 (1H, dd, J= 17.7,
8.9 Hz, H-2b), 2.92 (1H, m, H-5a), 2.79 (1H, m, H-5b),
1.98 (1H, m, H-4a), 1.85 (1H, m, H-4b); 3C-NMR (125
MHz, DMSO-ds) 8: 200.9 (C-1), 141.9 (C-1"), 136.7
(C-1"), 133.6 (C-4"), 128.7 (C-2', 6), 128.5 (C-2", 6",
128.4 (C-4"), 128.1 (C-3', 5'), 125.9 (C-3", 5", 67.0
(C-3),45.0(C-2),38.2(C-4),31.9 (C-5). LA XRS5
WRRIE— Y, WS EWAE YA (+)-3-hydroxy-
1,5-diphenylpentan-1-one.

&Y 10: mEERY), 7ET PR, =&F
fit: ESI-MS m/z239.2 [M+H]*, 712N Ci7Hi50,
ANHIFIFE 9. 'H-NMR (500 MHz, CDCl3) d: 7.99 (2H,
m, H-2', 6), 7.59 (1H, m, H-4"), 7.49 (2H, m, H-3', 5"),
7.32 (2H, m, H-2", 6", 7.25 (1H, m, H-4"), 7.23 (2H,
m, H-3",5"), 3.03 2H, t, J= 7.2 Hz, H-2), 2.72 (2H, 1,
J =1.5 Hz, H-5), 1.85 (2H, m, H-4), 1.77 (2H, m, H-
3); BC-NMR (125 MHz, CDCl3) : 200.3 (C-1), 142.2
(C-1"), 137.0 (C-1'), 132.9 (C-4"), 128.6 (C-2', 6"),
128.4 (C-3', 5'), 128.3 (C-2", 6'), 128.0 (C-4"), 125.7
(C-3",5"), 38.4 (C-2), 35.8 (C-5), 31.1 (C-4), 24.0 (C-
3). LA A 5 SCEiRE — 30, M iz E Y
°A 1,5-diphenylpentan-1-one.

3.2 HEYEM

3.2.1  IRANFUMRE S R BRI 10 AMb
HVITRE T HuR s AR, ST SE R g 1
Fizm. LAY 2 A MCF-7 20 S LS9 4m i 1,
ICso iy (30.45+1.48) umol/L; 1b&4 4 % MCF-
7 0 AR N AR FE A EE P, X HepG2 4 2
INIGA AR, 1Cso E 5374 (18.6241.27) pmol/L
F (33.4541.52) umol/L. HAhik &47E 50 pmol/L
WRBE N AR I B T hu R v 1k

322 AN o-HIAFEEBREYE O T 153
(1) 10 MUEVITTFE T o5 2008 EF B 1) v 1
oSS AR 2 B A& 1 A 2 X o 4
B Bl EL A BRI EIER 3L ICso fE 45 A
(15.51£0.49), (15.99+1.15) pmol/L; & 7 1
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F1 AW 1~10 S5PEMZ PTX 5T 5 #AE MR MEREBIER (X£s,n=3)

Table 1 Cytotoxicities of compounds 1-10 and positive control PTX against five human tumor cell lines (X £ s, n =3)

ICso/(umol L.71)

weaEm

HepG2 SKOV3 MCF-7 HCT-116 HL-60
2 >50.00 >50.00 30.45+1.48 >50.00 >50.00
4 33.45+1.52 >50.00 18.62+1.27 >50.00 >50.00
HoAth >50.00 >50.00 >50.00 >50.00 >50.00
PTX 35.59+1.55 4350+1.64 0.09+1.05 >50.00 13.99+1.15

#z2 LA 1~10 S5PAMZE Acarbose ¥ o-BIEHEHEEN
ASMIFEMER (Xts,n=3)
Table 2 Inhibitory effects of compounds 1—10 and
positive control acarbose against a-glucosidase in vitro
(Xts,n=3)

A ICso/(umol 4.70)

15.51+0.49
15.99+1.15
19.65+1.71
10 20.28+1.89
HoAth >50.00
R - 35 1.38+0.18

10 D) 5o v &5 g FE I AR, 1Cso AEAR N
(19.65%1.71) umol/L 1 (20.28+1.89) umol/L.
fifb & P7E 50 pmol/L ¥R FE T AR I H B BT o
) WE B E
3.2.3 1A&4Mi BChE 5 AChE 3t XA 245 21
(1) 10 MEEYIFRE T BChE Al AChE i35 14l
R, BIEEERWE 3 Fir. (LAY 7 9 Xt
BChE FKILH iy, I 1Cso {570 (5.63+
0.20) pmol/L Al (13.22+0.84) pmol/L. HAthik&
YITE 50 pmol/L ¥ F N AR I ! B 2.1 BChE &
AW 1~10 B4 HILH B 5T AChE iE 1.

4 g

ASHI 5 150 /N TR IR ) £ B SR B
=3 L&YW 1~10 SR 3T BChE 5 AChE BIRIMI
HMER (Xts,n=3)
Table 3 In vitro BChE and AChE inhibitory effects of

compounds 1—10 and positive control drugs (X £ s, n =3)

1Cso/(pumol L.7%)

&
BChE AChE
7 5.634-0.20 >100
9 13.2240.84 >100
HoAth >100 >100
BT 58.65+3.92 (nmol L)
== A 5.21+0.37

THE T R Bai Mgt 4se, |87

10 MG, BALEY 1~10 228 IR ZEY +

TPEKEE, SEEIFUIMT T AU R R . AT AT

MR BRI PhfReP 3 ANEREX A&

YT AR s RV, S5 SRR, 2 AR

AR nS i J6 240 0 T S 2 A A IR 1, X o

BB ORI RS O Kbt & 7 A 9

AR RIS BChE W HJG AChE 401 {F

H, ZSCHRIFEAT,  —3& 1) BChE #5435 A A

FERARE . XFEEFHEZGREHT, (a7 2

MG RS, (AR BChE. JCARBRAEH A R

SR, HEERZBWA AFER, A& RIFIES

RS 5 S AT RIS, a9 B EiE

PEESE, T T H 8 BChE IR 200 78 . (HA

W FAAE— MR IE S A R Ab . AR FALTF

J& T ARSI ACT R BT VE S , Sk Z AR A 2

e JesptE s SRy, JFEALEY) 7 A1 9 X BChE

PRI F R P i AR A 73 2 T D L T R A S

AN X EIRAE, RS TR E S S T

A9 JJ& BChE B HAF FHHE SfiE Candy 102D

Loy AR RIOLHI AT, [R1 20 DA HL AR Py 25 2 1

(AR 2i3he) S zat, D ARSH

B FLATURT IR PR ERIE TR 7, HHEBIZ IR IR 1 B2 7]

QB 2L .
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