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Chemical constituents from the ethyl acetate fraction
of Gardenia jasminoides var. radicans
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Abstract: To study the Chemical constituents from the ethyl acetate fraction of Gardenia jasminoides var. radicans. The com-
pounds were separated by column chromatography such as silica gel, MCI gel CHP-20,0DS, and Sephadex LH-20 and puri-
fied by preparative HPLC method. Their structures were identified by spectral analysis and comparison with the data in repor-
ted literatures. Some of the isolated compounds were evaluated in vitro for their a-glucosidase inhibitory activity. As a result,
seventeen compounds were isolated and their structures were identified as 5,3",5'-trihydroxy-6,7 ,4'-trimethoxyflavone (1),
5,7, 3'-trihydroxy-6, 4", 5'-trimethoxyflavone (2),5, 7, 4'-trihydroxy-6, 3", 5'-trimethoxyflavone (3), astragalin (4),
kaempferol-3-0-a-L-rhamnopyranosyl-(1—6 ) -B-D-glucopyranoside (5) , kaempferol-3-O-robinobioside (6 ) , episyringares-
inol (7) ,medioresinol (8) , zhebeiresinol (9), salicifoliol (10) , methyl sinapate (11), methyl 4-hydroxy-3,5-dimethoxy-
benzenepropanoate ( 12 ), 4-hydroxy-3-methoxycinnamyl-B8-D-glucopyranoside ( 13 ), 1-sinapoyl-0O-B-D-glucopyranoside
(14) ,2,2"-oxybis ( 1, 4-di-tert-butylbenzene ) (15) ,4-hydroxyphenylacetic acid (16), 1-O-vanilloyl-8-D-glucose (17).
Compounds 1,3,7,9-15 and 17 are isolated from genus Gardenia for the first time,and all the other compounds are isolated

from this plant for the first time. The result of a-glucosidase inhibitory assay indicated that nine of the compounds exhibited
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slightly a-glucosidase inhibitory activity at the concentration of 100 pM.

Key words; Gardenia jasminoides var. radicans ; Rubiaceae ;flavonoids ; lignans ; a-glucosidase inhibitory activity

P 5.8} Rubiaceae §g T @ Gardenia 1HY) 23Kk 2
A 250 B, Tz A3 A T AR P BRAY R I By
Xt o JK¥EF Gardenia jasminoides var. radicans A
ZARAREAR , FE A TIEVLVE AR W e
S KBETF AR AR T, LA A K
HE B3 000 2R T i eV D B B 2 1) SOk, A RS TA) , H
R RSEAT LAAZ, S AT LAY BT L, W IRE
A7 PRI R bR B KRR R Th k. AT
X FoRAE A o B 2 B MR E D, BT
WEFEI , ZKAE T 35 2 35 A7 PR I bl 2 =ik 2
TR KGR il — S
IKAET~rb BT 5 R A 1, S O 2 ) AR ) % 1
BEE SLA AR K HE TR L BR AR AL AT T R
G AL E WSS, JF R oy B B 17 Mea Y,
Hh G E RS 6 4, RIBRELEGY 4 4,
FPRNREI G 4 4, HEXRLGYW 3 . &
I5¢] SCHR 5 30, M 32 B e HAT RO o BAT B0 Y
FEBEE L TG 15 M e T A8 F | LA 4
ZREE AL L e 25 BRSO T S AR 25 A
KPS R AR SR PR A oo 24540 0D 3 0%
P SIS Al G W) R AT R W P 07 28 , LA ST ) 1]
TKHE T R 1R 14 25 800 o Hk ik, Sy i — 25 T A
FHHEZG T SR HE RIS S 4%

1 #E57F=*
1.1 FE5H#

Bruker AVANCE 1 500 74 4% % 2 41 4% ( 48 [
Bruker /2] ) ; N-1100 BUjgs% 2% &1L . A-1000S #I 7K
T CA-TT16A TV JI/K PR ERE B (L1 2 1
IERABRAFD) s FEREHLUE LC50 B 5 1 i 45 Wi AH €2
A (FE 3% B AL S B A BR 22 ) 3 YMC-Pack
ODS-A 4,34 (250 mm x 10 mm,5 pm) ( H A< YMC
AR T s FEZ AT IR MCIL gel CHP-20 ( H A Mit-
subishi 2 7] ) ; Sephadex LH-20 ( ¥ #. Parmacia Bio-
tech 22 F]) s HEZMTRERE H(160 ~200 H) 8227
FERE CROREIE R 10 ~40 pm) (5 BT ) s
Tk B e (RO ARG Atk 2 i A PR A /) 5 (435 S
(SR 7)) 5 How om0 o3 A sl B P 2 40 5
o R T T A - RS- - D- L MR A A BT
Wbk (g A Y R R R 5 PBS 2% vl
(AL ZRERHARAA) o

JKHEFF 2016 4 1 H SR BT p 44 AT B, 928
AT R T B 24 K R B R A S o P R K HE T
( Gardenia jasminoides var. radicans ) ¥ T 5 B 2 5
52, MR AR (G *5-: 20160109 ) £7 75 T 1] 7 v BE 24
P L P T e S W
1.2 #ES59EH

IKHEF-(9. 8 kg) ¥y i J I 50% % 7K 74 il 24 21
M PRERI =R, 1 8, 5 T PRI, 45 °C o e 4 15
FRRE 2.3 kg, BEM 8 LKIRE, R HEIK
R A | TR TR KRR IE T BEAEH S Ik,
3 ) s 350 ) A5 20 A i R (104.8 g) , LR 4

BP0 (199.1 g) , 1E T EEHBA (650.2 g) o LR
Fisi & o7 28 b A, — 5 P - Y 2 (100: 0 ~ 02 100 ) 46
JEVRIE )RR A IR 8] 8 AN sr Al ~ A8,

A3(34.2 g) Zhk At , £ k- R (100: 1—1:
1) BEEEVRIN 755 10 A9 Br A3-1 ~ A3-10, A3-3
(120. 5 mg) Z: il & W AH (63% H IE-7K) glifb s 151k
AH15(34.2 mg,t, =19.5 min), A3:9(1.3 g) %
Toyopearl HW40C #+ ( FH %) 153 5 i 43 A3-9-1
~A3-9-5, A3-9-5(40.1 mg) 4 il 4 W AH (35% H
-7k gliAk J5 15 3 65 %) 10 (4. 67 mg, 1, =23.6
min) , A3-10(3.7 g) %4 Sephadex LH-20 £ (70% H
-7k ) 125 4 AN Fi4> A3-10-1 ~ A3-104, A3-10-2
(38. 8 mg) Z il £ Wi AH (50% H EE-7K ) 4l ik 15 3] £k
EW19(2.6 mg,ty =28.7 min) , A3-10-3(71.3 mg)
2 F5 WA (48 % W E-/K) 2lifb 5 2k 54 2 (6. 6
mg, ¢, =20.3 min), A3-104(204.9 mg) & % W
FH(45% HEE-7K) i ik 13 804 54 7 (4.4 mg, 1, =
37.9 min) .8(3.5 mg,t; =29.8 min),

A4(21.0 g) £ MCI gel CHP-20 #F:, HIJiEE-7K ( 10
:90—100: 0) B FEVENIAT 5] 6 4> Ad-1 ~ Ad-6,
A4-1(12.6 g) £ ODS 1 &, H EE-7K (30% —
100% ) 6 BE Ve, 15 21 4 S A4-1-1 ~ Ad-14,
A4-1-1(7.5 g) 12 ODS A%, FE-7K (10% —
100% ) B6FEERG , 55 15 NS> Ad-1-1-1 ~ Ad-1-1-
15, A4-1-1-5(213.1 mg) % Toyopearl HW-40C #
(30% H -7k ) 125 7 4 A4-1-1-5-1 ~ A4-1-1-
57, A4-1-1-5-4(16.7 mg) 2 % W AH (30% H fiz-
K BRI A 16 (5.5 mg, t, =23.0 min), A4-2
(2.1 g) £ ODS Hr AL, HEE-7K (109% —100% ) #f:
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FEVE, 425 12 N F 4> Ad2-1 ~ Ad2-12, A4-2-7
(225.5 mg) ZHI4 AR (32% 2 JE-7K) 32L&
1(14.6 mg,t; =28.6 min) , A4-2-9(262.5 mg) &k
ekt ( A e-H i 32: 1) 1524k 59 3(4. 6 mg)

A6(69.3 g) 22 MCI gel CHP-20 %, HI fiz-/k
(10% —100% ) 6 BE PEEAS 2] 5 4753 A6-1 ~ A6-
5, A6-2(4.9 g) % ODS w1 R4, K (10% —
100% ) B6FEBEE, 15 8] 7 345 A6-2-1 ~ A6-2-7,
A6-2-3(730. 5 mg) £ Sephadex LH-20 1 (70% M izi-
K FEF) 2 AT A6-2-3-1 Fll A6-2-3-2, A6-2-3-1
(308. 3 mg) 28l 4 W AH (35% W EE-/K ) 2lifk 5 15 5
WEY14(2.7 mg,t; =12. 8 min) , A6-2-3-2(139.6
mg ) Z il F5 WA (35% W BE-7/K) 4ifb 515 24k & 9
13(2.2 mg,t; =18.6 min) , A6-2-6(940.9 mg) £ fF:
At ( A be-F B 12: 1) 155 4 N4 A6-2-6-1
~A62-64, A6-2-6-4(53.5 mg) 2 il £ Wit (44%
7K 2k 515 214k &%) 4 (8.4 mg, 1, =23.4
min) , A6-3(10.6 g) % ODS HEAE, I EE-7K (10%
—100% ) B BEVERL , 153 9 L7 A6-3-1 ~ A6-3-9,
A6-3-3(6.6 g) ZhkfeAE, & e- g (32: 1 ~ 1:
L) BB EEVEB, 1538 5 >3 /3 A6-3-3-1 ~ A6-3-3-5,
A6-3-3-1(99. 6 mg) Z: il 4 W AH (45% HEE-/K ) 15 5]
WEM12(3.5 mg,t; =18.6 min), A6-3-6(2.3 g)
SRR, AT BE-F (120 1560 1) BREEVEIN , 15
F 4 DR A6-3-6-1 ~ A6-3-64, A6-3-6-1 (130.3
mg) £ Sephadex LH-20 #F (70% H fig-7K ) 15 3] 4 4~
WAy A6-3-6-1-1 ~ A6-3-6-14, A6-3-6-1-1 (25.8
mg) 22l & AR (50% B BE-7K ) 41k 15 2G4 11
(4.2 mg,t;, =20.2 min) , A6-3-6-1-3 (12.8 mg) %
Tl A AR (32% £ M-/K) 2tk 5 26-& 4 17 (4.0
mg, i, =18.8 min)

A7(31.5 g) £ MCI gel CHP-20 #¥, H1 fi-/k
(10% —100% ) #h BEPEMAT 2] 13 N5 A7-1 ~ AT-
13, A7-7(2.3 g) ZehE oA, — G W fe-H i (32: 1 ~
12 1) BEEEVRING, A5 2] 4 3o AT-T-1 ~ AT-T4, AT-
73(1.7 g) ZRERAE, S W be-F B (10:1 ~1: 1)
FREEVE 15 2] 7 N4> AT-7-3-1 ~ A7-7-3-7, AT-
7-3-4(324.5 mg) % Sephadex LH-20 ¥ (70% H -
IK)FSE] 4 DR AT-T-34-1 ~ AT-7344, A7-7-3-
4-3(15. 1 mg) £ £ W AH (50% W BE-7K ) 15 24k &
5(4.0 mg,t; =22.1 min) .6 (2.2 mg,t; =24.0

min) ,

1.3 o-EIATHEEF MG E M ik

HI T2 SR oo 280 A O 0
T HEICAEE S8, ) PBS 28 i (0.01 M, pH
6. 8) 4 a- M AP RATAR 0. 5 U/mL (1) o i HEF
BV, 4 4T 3 2 3 D-IHE S A 5 8 4 ( pNPG)
Bt 5. 0 mM 5 pNPG %, BLHIBRRE . 76 96 FL
B 60 L 15 PBS 28 i 20wl 19 o B 455
TR VON 20 WL {7 I RE S VA, 76 37 °C RO
K IAHRIE R 10 min, FEAIA 20 wL 9 pNPG 3
Wi 37 °C TR K VA4 P AR SENE 7 20 min, 7E
FRAX 405 nm ARG K R OD (i, 454 B
SRR 3 YCORAT T R PR b R B
B

2 XWAER
2.1 HFMERE
WEW 1 HAR R ESI-MS:m/z 383 [M +

Na]*;'H NMR (500 MHz, DMSO-d,)&:12. 82 (1H,
s,5-OH) ,9.58(2H,s,3",5'-OH) ,7.00(2H,s,H-2",
6'),6.85(1H,s,H-8),6.67(1H,s,H-3),3.93(3H,
s, OCH,), 3.75 (3H, s, OCH, ), 3.72 (3H, s,
OCH,) ;"”C NMR (125 MHz, DMSO-d, ) §:182.2 ( C-
4),163.8(C-2),158.8(C-7),152.7(C9),152.1
(C-5),151.2(C-3",5"),139.1(C4"),132.0(C-6) ,
125.6(C-1"),105.9(C-2",6") ,105.2(C-10) ,104. 1
(C-3),91.5(C-8),60.1(0OCH,),60.0(OCH,),
56.5(O0CH, ), Db i Ecdis 5 SOk e 8 e A —
Y OSEA 1 R 5,375 - 6,7 4=
LIRSy

&2 OB AR, ESI-MS: m/z 383 [M +
Na]*;'H NMR (500 MHz, DMSO-d,)§:12.97 (1H,
$,5-OH),7.15(2H,br s,H2",6"),6.90(1H, s, H-
3),6.58 (1H, s, H8),3.87 (3H, s, OCH, ), 3. 74
(3H,s,0CH,),3.73(3H,s,0CH,) ;" C NMR (125
MHz,DMSO-d, ) §:182.2(C4),163.2(C-2),157.5
(C-7),153.6 (€C9),152.7(C-5),152.5(C-5"),
150.9(C-3"),139.6(C4"),131.4(C-6),125.9(C-
1'),107.7(C-3),104.2(C-10,2"),102.1 (C-6"),
94.3(C-8),60.1(5'-OCH;),59.9(4’-0CH, ) ,56.2
(6-OCH,) o PA_F I3 8t 5 Scilikfan S A —30
sz b &M 2 HF5,7,3-=8H6,4" 5 -=H &
FE T

a3 kA ESI-MS: m/z 383 [M +
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Na]*;'H NMR (500 MHz, DMSO-d,)§:13.07 (1H,
$,5-OH),7.32(2H,br s,H2",6") ,6.97 (1H, s, H-
3),6.66 (1H,s,H-8),3.87 (6H,s,3",5-0CH, ),
3.75(3H,s,6-0CH,) ;" C NMR (125 MHz, DMSO-
d,)8:182.2(C4),163.8(C-2),157.3(C-7),152.7
(C-5),152.4(C-9),148.2(C-3",5"),139.8(C4"),
131.3(C-6),120.4(C-1"),104.3(C-2",6"),104. 1
(C-10),103.1(C-3),94.5(C-8),60.0(6-0OCH, ),
56.4(3',5'-0CH, ) o DA b5 5 Sk e 3t A4«
— A 3 5,7 4= 0E6,37,5 -
EUIE=E 5y

wEW4 WO AR;ESI-MS: m/z 449 [ M +
H]*;'"H NMR(500 MHz,CD,0D)§:8.05(2H,d,J =
8.8 Hz,H2',6"),6.88(2H,J =8.8 Hz,H-3",5"),
6.39(1H,d,J =1.8 Hz,H-8),6.20(1H,d,J=1.8
Hz,H-6),5.24(1H,d,J=7.3 Hz,H-1"") ;3. 68 (1H,
dd,J =11.8,2.2 Hz, H6'"a),3.52 (1H, dd, J =
11.8,5.5 Hz, H6''b),3.42 (2H, m, H4"",5""),
3.20 (2H, m, H2"",3"");” C NMR (125 MHz,
CD,0D)§:179.5(C4),166.0(C-7),163.1(C-5),
161.6(C4"),159.0(C-2),158.5(C-9),135.4(C-
3),132.3(C2",6"),122.8(C-1"),116. 1(C-3",5"),
105.7(C-10) ,104. 0( Gle-C-1) ,99.9( C-6) ,94.7( C-
8),78.4(Gle-C-5),78.0(Gle-C-3),75.7(Gle-C-2) ,
71.3(Gle-C4),62.6 (Gle-C-6) . LI L ik iEHiE S
SCHRARE HEA — B USRS 4 M T,

wEWS5 OB AR, ESI-MS: m/z 617 [ M +
Na]*;'"H NMR(500 MHz,CD,0D)§:8.06 (2H,d, J
=8.8 Hz, H-2',6'),6.89 (2H, J = 8.8 Hz, H-3',
5'),6.40(1H,d,J=1.8 Hz,H-8),6.21(1H,d,J =
1.8 Hz,H-6),5.12(1H,d, J =7.2 Hz, Gle-H-1),
4.51(1H,d,J=1.3 Hz,Rha-H-1),1.11(3H,d,J =
6.2 Hz,Rha-H-6) ;" C NMR (125 MHz, CD,0D)§:
179.4(C4),166.0(C-7),163.0(C-5),161.5(C-
4'),159.4(C9),158.6(C-2),135.5(C-3),132.4
(C2",6"),122.7(C-1"),116.1(C-3",5"),105. 7( C-
10),104. 6( Gle-C-1) ,102. 4( Rha-C-1) ,99.9(C-6) ,
94.9(C-8),78.1(Gle-C-3),77.2 (Gle-C-5),75.7
(Gle-C-2),73.9 (Rha-C4),72.3 (Gle-C4),72. 1
(Rha-C-3),71.4 (Rha-C-2),69.7 ( Rha-C-5) , 68. 5
(Gle-C-6),17.9 ( Rha-C-6) , LA - % %545 5 ik
W A2 s E LAY S RILAEH-3-0-a-
LN BR 20 - (16 ) -B-D- ML I A 2 4 1

wEwme Ok AK;ESI-MS:m/z 617 [ M +
Na]*;'"H NMR(500 MHz,CD,0D)§:8.09 (2H,d, J
=8.8 Hz,H-2",6"),6.88 (2H, J =8.8 Hz, H-3',
5'),6.41(1H,d,J=1.6 Hz,H-8) ,6.21 (1H,d,J =
1.6 Hz,H6),5.04 (1H,d, J =7.8 Hz, Gal-H-1),
4.51(1H, br s, Rha-H-1),3.71 (1H,dd, J =10.2,
5.6 Hz,Gal-H-6a) ,3.38(1H,dd,J =10.2,6.8 Hz,
Gal-H-6b) ,1.17 (3H,d, J =6.2 Hz, Rha-H6) ;" C
NMR (125 MHz,CD,0D)§:179.6 (C4),166.1 ( C-
7),163.0(C-5),161.6(C4"),159.4(C9),158.6
(C-2),135.7(C-3),132.5(C-2",6") ,122.6(C-1") ,
116.1(C-3",5"),105.6 (C-10),105.5 ( Gal-C-1 ),
101.9 ( Rha-C-1),100.0 (C-6),94.9 (C-8),75.4
(Gal-C-5),75.1(Gal-C-3),73.9 (Rha-C4),73.0
(Rha-C-2),72.3 (Rha-C-3),72.1(Gal-C-2),70.1
(Gal-C4),69.7 (Rha-C-5),67.4 (Gal-C-6),18.0
(Rha-C-6 ) . DA b i 3 B4 5 SOk e 18 5 A —
MO EARAY) 6 R IL S -3-0-PEMURT

WEWT TLONREA; ESI-MS:m/z 419 [M
+H]";'"H NMR (500 MHz, DMSO-d,)§:6. 60 (2H,
brs,H-2",6") ,6.58(2H,br s,H-2,6) ,4.75(1H,d,
J=5.9 Hz,H-7") ,4.31 (1H,d,J =6.9 Hz,H-7),
4.08(1H,d,J=9.2 Hz,H-9"a),3.76 (1H, overlap,
H-9'b) ,3.75(1H,overlap,H9a) ,3. 74 (12H,s,3,5,
3',5'-0CH,) ,3.35(1H,overlap, H9b) ,3. 09 (1H,t,
J=8.6 Hz,H-8),2.82(1H,m,H-8") ;" C NMR(125
MHz,DMSO-d,)6:147.9(C-3,5),147.8(C-3",5") ,
134.8(C4),134.2(C4"),131.5(C-1),128.8 (C-
1'),103.5(C-2,6),102.9(C-2",6"),87.1(C-7),
81.4(C-7"),70.2(C9) ,68.9(C9"),56.0(3,5,3',
5'-0CH;) ,53.9(C-8),49.3(C-8") , LI Lk ik%ds
SRR A R T AR T
PR o

HEWS TONREA ESI-MS:m/z 411 [M
+Na]*;'"H NMR(500 MHz,CD,0D)§:6.94(1H,d,
J=1.6 Hz,H-2"),6.80(1H,dd,J=8.0,1.6 Hz, H-
6'),6.76(1H,d,J =8.0 Hz,H-5") ,6.65(2H,br s,
H-2,6),4.71(2H,d,J =4.1 Hz,H-7,7") ,4. 24(2H,
m,H-9a,9"a),3.85(2H, overlap, H9b,9'b ) , 3. 85
(3H,s,3'-0OCH, ),3.84 (6H,s,3,5,-0CH; ), 3. 14
(1H, m, H-8,8");"” C NMR (125 MHz, CD,0D) §:
149.4(C-3,5),149.1(C-3"),147.3(C4"),136.2
(C4),133.8(C-1"),133.1(C-1),120.1(C-6"),
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116.1(C-5"),111.0(C-2"),104.5(C-2,6) ,87.7(C-
7'),87.5(C-7),72.7(C9),72.6(C9") ,56.8(3,5-
OCH,),56.4 (3'-OCH,),55.6(C-8),55.3(C-8"),
DA e B 5 Sk A — 2 s e A
M1 8 “A medioresinol ,

HEWI HEOITLEIEKH A ; ESI-MS: m/z 303
[M+Na]*;'H NMR (500 MHz, (CD,),C0)8:6.72
(2H,br s,H2",6") ,4.66(1H,d,J =6.5 Hz,H-2),
4.52(1H,dd,J=9.6,6.8 Hz,H-8a) ,4.37(1H,dd,J
=9.6,2.0 Hz,H-8b),4.28 (1H,t,J =9.0 Hz, H-
4a),4.07 (1H,dd, J =9.0,3.3 Hz, H4b), 3.82
(6H,s,3",5'-0CH,) ,3.52(1H, m,H-5) ,3.22(1H,
m,H-1) ;" C NMR (125 MHz, (CD,),C0)8:179.0
(C-6),148.8 (C-3",5"),136.6 (C4'),131.6 ( C-
1'),104.5(C-2",6"),87.2(C-2),70.8(C-8),70.7
(C4),56.6(3",5'-0CH,) ,49.2(C-5) ,46.8(C-1),
A e B 5 Sk A — 3 s E e
W9l iz,

LEWI0 HEJEEH AR ESI-MS: m/z 273
[M + Na]*;'"H NMR (500 MHz, CD,0D) §:6.95
(1H,d,J=1.8 Hz,H-5),6.82(1H,dd,J=8.1,1.8
Hz,H-8),6.77(1H,d,J =8.1 Hz,H9) ,4.65(1H,
d,J]=6.6 Hz,H-3),4.53(1H,dd,J =9.6,6.9 Hz,
H-la),4.35(1H,dd,J =9.6,2.0 Hz, H-1b) ,4.28
(1H,t,] =8.8 Hz,H-1"a) ,4.07(1H,dd, J =8.8,
3.4 Hz,H-1'b) ,3.85(3H,s,6-0CH; ) ,3. 54 (1H d,
J=8.8,3.4 Hz,H-2"),3.20(1H,m,H-2) ;" C NMR
(125 MHz, CD,0D) §:181.1(C-3"),149.2(C-6),
147.7(C-7),132.3(C4),120.2(C9),116.2( C-
8),111.0(C-5),87.8(C-3),71.8(C-1),70.9(C-
1'),56.4(6-0CH,) ,49.4(C-2),47.6(C2"), LI
PR 5 ORI A — BT O E A Y
10 % salicifoliol ,

wEW11 [ ESIMS . m/z 239 [M +
H]*;'"H NMR(500 MHz,CD,0D)8:7.60(1H,d,J =
15.9 Hz,H-7) ,6.90(2H,br s,H-2,6) ,6.38(1H,d,
J=15.9 Hz,H-8),3.87 (6H,s,3,5-0CH, ), 3.76
(3H,s,4-0CH,) ;" C NMR (125 MHz, CD,0D) §:
169.6(C-9) ,149.5(C-3,5),147.0(C-7),139.6( C-
4),126.6(C-1),115.7(C-8),106.9(C-2,6),56.8
(3,5-0CH,),52.0(4-0CH;) . A b %% 54 5 3¢
BRI AR —FCY e e e S Y 11 I IR

[

wEWI12 HEIEEKHAK;ESI-MS: m/z 263
[M + Na]*;'H NMR (500 MHz, CD,0D) §: 6. 47
(2H,br s,H-2,6),3.81 (6H,s,3,5-0CH, ) , 3. 64
(3H,s,4-0CH,) ,2.83(2H,t,J =7. 6 Hz,H-8) ,2. 60
(2H,t,J =7.6 Hz, H7);” C NMR (125 MHz,
CD,0D)§:175.3(C9),149.2(C-3,5),135.0( C-
4),132.8(C-1),106.9(C-2,6),56.7(3,5-0CH,) ,
52.0(4-0CH;),37.0(C-7),32.1(C-8), VI kit
s 5 SO AR — 30 s e e A 12 R
methyl 4-hydroxy-3 ,5-dimethoxybenzenepropanoate

WEW13 a4 ESI-MS: m/z 379 [M +
Na]*;'"H NMR (500 MHz,CD,0D)§:7.72(1H,d,J
=15.9 Hz,H-7),7.19(1H,d,J =1.7 Hz, H-2),
7.09(1H,dd,J=8.2,1.7 Hz,H-6) ,6.81 (1H,d,J =
8.2 Hz,H-5),6.39(1H,d,J=15.9 Hz,H-8),5.56
(1H,d,J=7.8 Hz,H-1") ,3.88(3H,s,3-0CH, ) ;"C
NMR (125 MHz, CD,0D) §:167.7 (C-9),151.0 ( C-
4),149.4(C-3),148.2(C-7),127.6(C-1),124. 4
(C-6),116.6(C-5),114.8(C-8),111.9(C-2),95.8
(C-1"),78.8(C-5"),78.1(C-3"),74.1(C2"),71.2
(C4"),62.4(C-6"),56.5(3-0CH, ), Dk I i%k
B S SCHRIRE AR — B s LA 13 4-
FRHL-3 - F AU R It H-B-D- i 4 HE Y

wEW 14 6T E K, ESI-MS: m/z 409
[M + Na]*;'H NMR (500 MHz, CD,0D) §:7.72
(1H,d,J=15.8 Hz,H-3) ,6.93(2H,br s,H-5,9),
6.43(1H,d,J =15.8 Hz,H-2),5.57(1H,d,J =7. 8
Hz,H-1'),3.89 (6H,s,5,9-0CH,) ;" C NMR (125
MHz,CD,0D)§:167.6(C-1),149.5(C-6,8) ,148. 4
(C3),140.0 (C-7),126.5(C4),115.3(C2),
107.2(C-5,9),95.9(C-1"),78.9(C-5") ,78. 1 ( C-
3),74.1(C-2"),71.2(C4") ,62.4(C-6"),56.9(6,
8-OCH,) . DA bl Hidi 5 Semk i i He A — 22,
TS e G 14 28 1-J7 F I 5E-0-B-D- N I 5 25 B
Ho

LEWw 15  TEOBRE A, ESI-MS: m/z 395
[M+H]*;"H NMR (500 MHz,CDCl,)§:7.52(2H,
d,J=8.6 Hz,H-6,6") ,7.34(2H,d,J =2.0 Hz,H-3,
3'),7.11 (2H,dd, J =8.6,2.0 Hz, H-5,5"),1.32
(18H,s,H-12,13,14,12',13",14") ,1.27(18H,s, H-
8,9,10,8',9',10") ;" C NMR (125 MHz, CDCL,) §:
147.6(C-2,2'),147.1(C-1,1"),138.5(C4,4"),
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124.4(C-3,3"),124.0(C-5,5"),119.1(C-6,6"),
34.9(C-7,7'),34.5(C-11,11"),31.4(C-8,9, 10,
8,9',10"),30.2(C-12,13,14,12" 13" ,14") . D\ I
PR 5 SCRR AR A — B MO E A Y
15 2}y 2,2 -oxybis( 1 ,4-di-tert-butylbenzene ) ,

wEW 16 HEERES & ESI-MS: m/z 151
[M - H]";'H NMR (500 MHz, CD,0D) §:7.08
(2H,d,J =8.6 Hz,H-2,6) ,6.71(2H,d,J =8.6 Hz,
H-3,5),3.47 (2H, s, H-7);"” C NMR (125 MHz,
CD,0D)8:176.2 (C-8),157.4(C4),131.3 (C-=2,
6),126.8(C-1),116.2(C-3,5),41.1(C-7), LI I
P RS 5 SCRR R A — Y MO E A Y
16 X EREER LIR

wEW1T HEJIEEHAK;ESI-MS: m/z 353
[M + Na]*;'"H NMR (500 MHz, CD,0D) §:7.63
(1H,dd,J=8.3,1.9 Hz,H-6") ,7.60(1H,d,J=1.9
Hz,H-2'),6.85(1H,d,J=8.3 Hz,H-5") ,5.67(1H,

d,J] =7.8 Hz,H-1),3.90 (3H,s,3'-OCH, ), 3. 85
(1H,dd,J =12.0,1.8 Hz,H-6a) ,3.69(1H,dd, J =
12.0,4.5 Hz,H-6b) ;°C NMR(125 MHz,CD,0D)§:
166.8(C-7"),153.4(C4") ,148.8(C-3"),125.7(C-
6'),121.9(C-1"),116.0(C-5"),113.9(C-=2") ,96. 1
(C-1),78.9(C-3),78.1(C-5),74.1(C-2) ,71. 1(C-
4),62.3(C-6),56.5(3"-0CH,) . LI b5
SCHR AR B AR — B O E AR A W 1T N 1-0-FF
B L-B-D-H A A
2.2 o-HEEEEHIEEFESLER

ARSI L BT W (acarbose ) Sy B X B 6
TKAE - o B i ds & ORI 14 MG (1 ~ 8,
10 ~ 13 15 F1 16 ) FE4T T oo~ 45 W 11 il 100 6 355 2 0
oo ZERWNFE 1 FoR, MWk E N 100 pM B, (L&Y
1.2.4~712 13 116 A —E 1) o5 %58 11 B
TG

R WEW 124 ~71213 7016 i) o BEHEETEINHFE (v 25,0 =3)
Table 1  The a-glucosidase inhibitory activity of compounds 1,2,4-7,12,13 and 16 (x £s,n =3)

wEw EETES oy i =
Compound Inhibition rate( % ) Compound Inhibition rate( % )
1 13.46 + 2.8 7 8.16 £ 1.5
2 12.72 = 1.0 12 8.45 £ 3.7
4 11.04 + 3.2 13 8.08 = 1.1
5 12.54 + 2.4 16 10.74 = 2.0
6 11.47 + 3.3 RSB Acarbose 89.33 £ 6.6

3 e E&%R
IKHEFAERHE T AR, EIRE A & 205
A MY FRAE S 5 o A SRR AR g AR
XFIKHE T 50% A T 5 U0 1 Tt 1R & TR 167 2047 T
e BRSNS 45 8 17 MEEW, L&)
1~6 NI EY) LG T ~10 AR FEZ b
G EY 11 ~ 14 FfRR N R ARG, i,
AW 1.3.7.9 ~15 17 R R MAE T & o) B 15
2, B AW R e R oy AR E].
A BT AT B ARG G AT T oo 2 B B
Tl PR 0 8 , NS SR, B A& W% o7 44 M
i 2 A A T I R K 55, AL 3K T AN B A HH K AR+ h
AR I8 53 T oo 7] 2 T T8 00 0 9 P . AR SR
i S I=I =i 115 S i A 110 AR 3 W/ M 1= o S
TR B B 2 1 Sy e TR R
MRS PR (0 4 A, FRAT TN R S0 58 oAb 22 i Ay

I T T SRS S AT, U678 FLAT B4 -
AATMFE R B RO L 4. RPN+ 3 T
AHETFRIE R 5 B, e — AR itk 25
TF 5 2 AR T 40 A AV A
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