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Study on the chemical constituents of the fruits of Amomum tsao-ko
and their a-glucosidase inhibitory activity
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Abstract : This study explored the chemical components of fruits of the Chinese medicine Amomum tsao-ko through systematic
separation. Various column chromatography techniques were used to separate and purify the ethanol extract and the structure
of the compounds was identified mainly by spectral analysis. The inhibitory activity of the compounds on a-glucosidase was al-
so studied by a PNPG method. The 11 compounds isolated from the ethyl acetate extract of the ethanol extract of the fruits of
Amomum tsao-ko were named (R)-1-(1-ethoxypropyl)-3,5-dimethoxyphenol (1) ,(R)-1-(3,4,5-trimethoxyphenyl ) propan-
1-0l (2) ,4-hydroxy-3-methoxypropiophenone (3) ,apocynin (4) ,4-methyl-2,6-dimethoxyphenol (5) ,4-hydroxy-3-methoxy-
benzaldehyde (6), 1-terpinen-4-ol (7), methyl (9S, 10R, 11E, 13R, 15Z)-9, 10, 13-trihydroxyoctadeca-11, 15-dienoate
(8) ,methyl (9S,10R,11E,13R)-9,10,13-trihydroxyoctadec-11-enoate (9) ,amomutsaoko A (10) and renealtin A (11).
Compound 1 is a phenolic compound and first reported as a natural product,compounds 10 and 11 have stronger inhibitory ac-
tivity against a-glucosidase than acarbose.
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2 6.52,s 103. 1
3 - 146.9
4 - 134.3
5 - 146.9
6 6.52,s 103. 1
7 4.00,1(6.7) 83.9
s e
9 0.89,1(7.4) 10.5
: e
2’ 1.18,1(7.0) 15.4

3,5-OMe 3.89,s 56.3

=9
OH O OH o OH o OH
_0 o O (N ~ ~ _o o
5 3
1
PN HO 0 0
1 2 3 4 5

(0] OH
OH 9 -
o s OH o1 3 5 7 9 x
oo ¥
ke OH
. 8
0 % o
H™ ~0
7

OH
[

OH OH

~
. W/\KK/V\

0
-
//(Q o
0, ! -
.
¢/ on O
3.0

-
eI
7,
o H7”" o
o
0= "//‘[' ;/L ~
~ "OH

10

OH
9

1

Bl {Lawl-~11KM%E8

Fig. 1 The chemical structures of the compounds 1-11
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Fig. 3 Calculated and experimental ECD spectra of 1

WwEW2 LR ; ESI-MS :m/2249.1 [M
+Nal]*, 4+ % C,H,0,;'H NMR (600 MHz,
CDCL,)8:6.51(2H,s,H2,6),3.91 (1H, m,H-7) ,
3.89(6H,s,3,5-0Me),3.21(3H,s,4-OMe) , 1. 81
(1H,m,H-8b),1.63(1H, m,H-8a),0.87 (3H,t,/
= 7.4 Hz,H9);"” C NMR (150 MHz, CDCL, ) §:
133.4(C-1),103.2(C-2,6),147.0(C-3,5),133. 8
(C4),85.8(C-7),31.0 (C-8),10.3(C9),56.3
(3,5-OMe) ,56.5(4-OMe) . LA I %40 5 Scik™ " 4
TEHA S B e G 2 R (R)-1-(3,4,5-trim-
ethoxyphenyl ) propan-1-ol ,
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+H]", 2+ CyH,0,;' H NMR (600 MHz,
CDCL,)6:7.55(1H,d,J = 1.9 Hz,H-2),7.55(1H,
dd,J = 8.7,1.9 Hz,H-5),6.94(1H,d,J = 8.7
Hz,H-6),3.95(3H,s,3-OMe) ,2.96(2H,q,J = 7.3
Hz,H-8),1.22(3H,t,J = 7.3 Hz,H9);”C NMR
(150 MHz, CDCl, ) §:129.9 (C-1),109.7 (C-2),
146.8(C-3),150.1(C4),113.7(C-5),123.2(C-
6),199.6(C-7),31.3(C-8),8.6(C9),56.1(3-
OMe) . L _F%¥f 5 3Ciik' ™ 230 J AR — 3, W
&Y 3 o 3-H A EA-FE RN

wEWwm 4 JLaMRY); H NMR (600 MHz,
CDCL,)8:7.54(1H,d,J = 1.8 Hz,H-2),7.54(1H,

dd,J = 8.6,1.8 Hz,H-5),6.94(1H,d,J = 8.6
Hz,H-6),3.95(3H,s,3-OMe),2.56 (3H,s, H-8) ;
“C NMR (150 MHz, CDCL, ) §:130.2 ( C-1),109.7
(C2),146.6 (C-3),150.4 (C4),113.8(C-5),
124.0 (C-6),196.8 (C-7),26.2 (C-8),56.0 (3-
OMe) . A_b%icdfi 45 3Cik™ ™ il 2 AR — B, i
G 4 AL,

E&w S LRy ;' H NMR (600 MHz,
CDCl,) 5:6.39 (2H, s, H-2,6),3.87 (6H, s, 3, 5-
OMe), 2.30 (3H, s, H-7);"” C NMR ( 150 MHz,
CDCL,)8:132.4(C-1),105.6(C-2,6),146.8 (C-3,
5),128.8(C4),21.6(C-7),56.3(3,5-OMe), LA
R S Sk R A B M R A S R
2,6 T HIAE L4 B

&6 JLtuikY);' H NMR (600 MHz,
CDCL,)8:9.67 (1H,s, H-7) ,7.09(2H, m,H-2,5) ,
6.88(1H, m,H-6),3.81(3H,s,3-OMe) ;" C NMR
(150 MHz, CDCl, ) §:130.0 (C-1),108.7 (C-2),
147.2(C-3),151.7(C4),114.4(C-5),127.6 (C-
6),190.9(C-7),56.2(3-OMe) , Lk ¥4 53¢
MR B FEA — B B BB 6 HE =K.

wEW T LAWY ;' H NMR (600 MHz,
CDCL,)8:5.30(1H brs,H4) ,1. 68 (3H, brs,H-10) ,
0.95(3H,d,J = 7.3 Hz,H-8),0.92(3H,d,J =
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7.3 Hz,H-8) ;" C NMR (150 MHz, CDCl, ) §:133.8
(C-1),118.4(C-2),34.5(C-3),71.8(C4),30.8
(C5),27.1(C-6),36.8(C-7),16.8(C-8),16.8( C-
9),23.3(C-10) . Lk ¥ 5 Sckt ™ s A —
B EE Y T R 4-TEIREE

e 8 JLuikY);' H NMR (600 MHz,
CD,0D)§:5.77(2H, m,H-11,12) ,5.46 (2H, m, H-
15,16),0.97 (3H,t,J = 7.5 Hz,H-18);"”C NMR
(150 MHz,CD,0D)8:176.0(C-1) ,34.8(C-2),26.0
(C-3),26.5(C4),30.1(C-5),30.3(C-6),30.5(C-
7),38.3(C-8),73.0(C9),136.5(C-10),131. 1 (C-
11),75.9(C-12),75.8(C-13),31.5(C-14),134. 3
(C-15),126.4(C-16),21.7(C-17),14.6 (C-18),
52.0(1-OCH,) . LA b %HE 5 scmk™s 4 8 A —
LS EL A Y 8 A methyl (9S,10R,11E,13R,
157)-9,10,13-trihydroxyoctadeca-11,15-dienoate

wEW9  JLEMRY;' H NMR (600 MHz,
CD,0D)§:5.70(2H, m,H-11,12) ,0.91(3H,t,] =
7.5 Hz,H-18) ;C NMR (150 MHz,CD,0D)§:176.0
(C-1),34.8(C-2),26.0(C-3),30.1(C4),30.4(C-
5),30.5(C-6),26.6(C-7),33.5(C-8),75.8(C9),
76.5(C-10),136.5(C-11),131.1(C-12),73.0( C-
13),38.3(C-14),26.5(C-15),33.1(C-16),23.7
(C-17),14.4(C-18),52.0(1-OMe) , L) ¥R 5
SCHRY I A — B B E LA 9 N methyl
(9S,10R,11E,13R )9, 10, 13-trihydroxyoctadec-11-
enoate .

& 10 LAY ;' H NMR (600 MHz,
CD,0D)§:6.63 ~7.00(9H,m ,H-2",2"" 2""" 5" 5",
5'""6",6",6""),5.48(1H,d,J = 2.5 Hz,H-1),
5.01(1H,d,J = 5.7 Hz,H-7""") ,4.25(1H,dt,J =
7.6,6.5 Hz, H3),3.84 (3H,s,3""'-OMe ) , 3.83
(3H,s,3'"-OMe) ,3.73(3H,s,3'-OMe) ,3.71 (1H,
dt,J = 8.2,3.6 Hz,H6),3.66(1H,dt,J = 8.2,
3.6 Hz,H-5),3.50 (1H,dd,J = 9.5,5.8 Hz, H-
9'""),3.04(1H,ddd,J = 10.1,7.8,2.5 Hz,H-2),
2.84(1H,dd,J = 14.3,6.8 Hz,H-7b),2.62(1H,
dd,J = 14.3,5.5 Hz,H-7a),2.15(1H,ddd, J =
14.0,6.1,4.2 Hz,H4b) ,1.95(1H,ddd,J = 14.0,
8.4,6.6 Hz,H4a) ;" C NMR (150 MHz, CD,0D)$§:
84.9(C-1),56.5(C2),83.8(C-3),38.5(C4),
71.5(C-5),76.3(C-6),40.0(C-7),132.3(C-1"),

110.5(C-2"),149.3(C-3"),148.1(C4") ,116. 1(C-
5'),119.8 (C-6"),131.8 (C-1""), 114.0 (C2""),
148.7(C-3""),145.8 (C4""),116.6 (C-5""),122.9
(C-6""),133.7(C-1"""),110.7(C2"""),149.0 ( C-
37, 147.5 (C4"""), 116.0 (C-5"""), 119.8 ( C-
6'""),84.7(C-7"""),55.5(C-8"""),179.4(C9"""),
56.3(3"-OMe),56.2(3"-OMe ), 56.4 (3'""-OMe ) ,
AE Kt 5 Scik Y R A — B, MO E A 10
>}y amomutsaoko A,

e 11 LA RY ;' H NMR (600 MHz,
CD,0D)§:7.54(1H,dd,J = 8.3,1.8 Hz, H6"),
7.51(1H,d,J = 1.8 Hz,H=2"),6.84(1H,br s, H-
5'),6.83(1H, m,H-2""),6.67(2H,m,H-5"",6""),
3.80(3H,s,3'-OMe),3.72 (3H,s,3"-OMe) , 3. 00
(1H,dd,J = 15.6,5.7 Hz,H-2a),2.84(1H,dd,J
= 13.8,6.8 Hz,H-7b) ,2. 75(1H,dd,J] = 13.8,7.3
Hz,H-7a),2.21(1H,dd,J = 13.6,6.1 Hz,H4b),
1.89(1H,ddd,J = 13.6,9.2,4.7 Hz,H4a) ;" C
NMR (150 MHz,CD,0D)§:199. 6(C-1) ,45.5(C-2),
75.7(C-3),42.7(C4),73.4(C-5),85.1(C6),
36.0(C-7),130.7(C-1"),114.0(C2"),145.7 (C-
3'),149.0 (C4'), 115.8 (C5"), 122.6 (C6"),
132.0(C-1""),112. 1 (C-2""),148.7(C-3""),153. 4
(C4'),115.9 (C-5""),125.0 (C-6""),56.2 (3'-
OMe) ,56.3(3""-OMe) , A ¥ 5 Scmk' " i idi 3
AR—F, W E LAY 11 f renealtin A
2.2 EMELK

XTUL B BB AT T o 26 0 T Tl 4D
P P O S, LA BT DR R A BH A X R (TG, =
465 +23 pmol/L) ,fbA 9 10 FLA Y 11 Sos i
b5 T BH PR X IR 3 A, TGS, 43 i R 180 £ 12
pmol/L F194 4 wmol/L, HAh Ak 54 /s vh 4 5 4%
SSAMEHEE (WL 2) o

L XHEPEAL G 11 K BH % B 25 4 B
WA T T W B0 g 22 0 v, e SRR IR B 7 3
T AR Y b, BV VRS K B RFF G 5E
FrPEIHR ARE A, X WAT B BT R BES o- 3 5 4
HREMERSCER LG 11 (193h )5 LR AE
Xl AR K EAHSE . WikEE 11 W BE 38 i, &}
FIER, VI8, X SRR AR 5 2 L B 4 M 91 i 7
MIVE R R IE— 3, DAL & 4 11 2 o7 260 15 17 16
AEsE A7), K AR 261 wmol/L( WLE 4)
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Table 2 Thea-glucosidase inhibitory activity of compounds from Amomum tsao-ko

1&E %) Compound 1Cs ( pumol/L) 1&E%) Compound 1Cs ( pumol/L) 1&E %) Compound ICs ( pumol/L)
1 > 500 5 > 500 9 > 500
2 > 500 6 296 +8* * 10 180 £12* *
3 > 500 7 > 500 11 94 +47**
4 340 +18 % ¢ 8 > 500 ]+ % Acarbose 465 +23
T 5RO, P < 0.01.
Note: * * Compared with acarbose,P < 0.01.
A / B C
—— 160 pmolL. 5. E f == 1000 pmol/1 204 E
== 80 pmol/l = *= 500 pmol/L. -<E~
—— 40 pmol/l -k == 250 pmol/I a
—=— 20 pmol/l = —=— 125 pmol/l =
— oot 107 e —e— 0 pmol/l i ¥

0.5
H/[S] (PNPG, mmolL)

1.0-1.0

-10-

-10-

05
1/[S] (PNPG, mmoll)

1.0 —r—r—T . —
-400 200 Concenfration (umol/L) 200

5

4 KLEMNE -FHEREBEDNFIRER
Fig. 4 The kinetic assay of 11 with a-glucosidase
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