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Study on the compounds with a-Glucosidase inhibitory

activity from leaves of Ficus esquiroliana
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Abstract: This study aims to investigate the chemical constituents from the leaves Ficus equiroliana H. Lév,
together with their a-glucosidase inhibitory activities. Nine compounds were isolated and purified from the 95%
ethanol extract of the title plant by using systematic separation methods, including silica gel column
chromatography (CC), ODS CC, Sephadex LH-20 CC and semi-preparative liquid chromatography. Their
structures were identified as N-trans-ferulic-L-proline methyl ester (1), N-p-coumaroyltyramine (2),
3'.4"5"-trimethoxycinnamyl alcohol 3), Icariside Hi 4), (-)-dendrolactone (5),
3-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-1-propanone (6), trans-ferulic acid (7), sinapyl alcohol (8) and
(E)-p-coumaric acid (9) by NMR and HR-ESI-MS. Compound 1 is a undescribed one, compounds 2-6 and 8 were
isolated for the first time from the leaves of F. equiroliana. Compounds 1-6 and 8 showed a-glucosidase inhibitory

activities, with ICso values of 76.25~263.18 pmol/L .
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B (Ficus esquiroliana H. Lév.) s&FRH I—F/NRA, 3350 A5 7E v [ 76 R 3
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I CAREREFU R 15 £518 200~300 HEERAE AR AT AL 20T, DUA i 1 2R & 1R
NP 100 1 0—0 1 100 (V/V) BEATEREEVERG, JF4% 1 L R/ IR Rk 4s . £ 2
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F Sephadex LH-20 Bt/RATFrZthz, PeliA &0/ HEE (121, VIV) , BREGBREHY
4 HPLC #4770 B8 CUEMitR A (il /285 77K =351 65, Wi#N: 2.5 mL/min) 75%]
&Y 1 (6.8mg, r=142min) . 2 (5.7mg, r=18.7min) S5&EY S5 (4.8 mg, r=11.3
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W R A A e 2B 1 5115 5 0u 6.58 (1H, d, J=16.0 Hz, H-3) f16.11 (1H, dt, J=
16.0, 7.2 Hz, H-2) , —# 1,3 4-=BAEH B9 & 115 50u 7.00 (1H, d, J=2.0 Hz,
H-5) . 6.81 (1H, dd, J=8.0, 2.0Hz, H-8) f6.72 (1H, d, J=8.0Hz, H-9) , —A %
BRI REAE Fou3.50 (1H, m, H-1) , WAERTHFREAES 3.72 (1H, dd, J=128,
7.2 Hz, H-la) . 3.56 (1H, dd, J=12.8, 7.2 Hz, H-1b) . 3.41 (1H, m, H-4a) f12.80
(1H, m, H-4b) , WAV HFEAE50m2.20 (1H, m, H-2'a) . 1.90 (1H, m, H-2'a) .
1.85 (1H, m, H-3'"a) #11.68 (2H, m, H-3b) , HAHEIE(E50u3.76 (3H, s, 6-OMe)
F13.66(3H,s,5'-OMe); BC NMR i 1 R~ 16 MG 5 01— MEEFRIEIRE 5 (5c 169.1),
8 ANWUEEIRAS 5, — MERIRH EERAES 5 (5 65.1), BIMERE H HEAR(S 5 (5c 56.0 F1 53.2),
P EERE S (5c30.2 M123.5) , DARADHSEEERIE S (6c55.9 f151.5) (W& .
&% 1 1) 'H-H COSY i+ H-1 A1 H-2. H-2 1 H-3. H-8 Al H-9 %A%, 454 HMBC
Wit H-3 15 C-4/5/9. H-5/H-8/6-OMe 15 C-6 43 B, AT LA & B2 26 4 Be 4L . "H-"H
COSY i H-1"F1 H-2'. H-2'F1 H-3'. H-3'F1 H-4'/> HIAH5E, 454 HMBC i H-1'5 C-45'.
5'-OMe 5 C-5'"7r7AHG, W LARA & 2R T e BOR 2 (LI 1) o SRS Fr B e 77
A& HMBC 2SN, HMBC i H-1 5 C-1'F1 4 M 5635 B X AN Fr B it C-1

HEETHEEE K. B THEY 1 5SHEMNLEY (L-HER: [« =-85.29,
phenyliana: [a]}=- 68.87)) RAMLIKIBEGIE, Btk 1 B B E v 1'S 8. a1

4k 5 TR 22 1B B RS 25 7 B 15 2 B0 phenyliana S5 CAAREL, RS 1 TPoE
5% 7 AW, ETAREG SR E A DR ZA SR IS WA 2B, ZAEY)
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I B AHEIR 5K AR B S R A N-B LR -L- il 2 % H BE AT phenyliana. HL &) 1
(1P 20 45 4 % 5 RHe T 4 1 T AR B I G 9% R 30 (wwwtrewac.en) o

R 1 A1 5 "THNMR (400 Hz) 1 3C NMR (100 Hz) ¥ (DMSO-d)

Table 1 '"H NMR (400 Hz) and *C NMR (100 Hz) data of compound 1 (DMSO-ds)

e 1
Position on (JinHz) oc
3.72 (dd, 12.8, 7.2, H-la)
1 56.0
3.56 (dd, 12.8, 7.2, H-1b)
2 6.11 (dt, 16.0, 7.2) 118.5
3 6.58 (d, 16.0) 136.4

4 - 127.4



5 7.00 (d, 2.00 109.2
6 - 148.0
7 - 147.4
8 6.72 (d, 8.0 115.8
9 6.81 (dd, 8.0, 2.0) 120.4
1 3.50 (m) 65.1
5 2.20 (m, H-2'a) 302

1.90 (m, H-2'b)
1.85 (m, H-3'a)
1.68 (m, H-3'b)
3.41 (m, H-4'a)

4' 53.2
2.80 (m, H-4b)

5' - 169.1
6-OMe 3.76 (s) 55.9
5'-OMe 3.66 (s) 51.5

oo —

= o) I
HO™ X 'H-H COSY
B 1 &Y 1 =8 K 'H-"H COSY F1 HMBC #3%
Fig. 1 Key 'H-'H COSY and HMBC corrections of compound 1
&2 LOEHIREE (PR ; ESI-MS: m/z: 282.1 [M - H]'; 'HNMR (400 MHz,
DMSO-ds) d: 7.38 (2H, d, J=8.0Hz, H-2, 6) , 7.29 (1H, d, J=15.6 Hz, H-7) , 7.01
(2H, d, J=8.0Hz, H-2', 6) , 6.72 (2H, d, J=8.0Hz, H-3',5") , 6.38 (2H, d, J=8.0
Hz, H-3, 5), 6.37 (1H, d, J=15.6Hz, H-8) , 331 (2H, t, J=6.8Hz, H-8) , 2.64
(2H, t, J=6.8Hz, H-7") ; 3C NMR (CD;OD, 100 MHz) §: 130.1 (C-1) , 129.1 (C-2,
6) , 116.0 (C-3, 5) , 157.8 (C-4) , 139.7 (C-7) , 118.6 (C-8) , 1653 (C-9) , 129.8
(C-1D, 1293 (C-2', 6, 1153 (C-3', 5, 155.9 (C-4) , 34.7 (C-7) , 40.8 (C-8").
REHE 5 SRR A AR — 3, RIS et &4 2 O N-R-0) & O i
Em3 LOERY: ESIMS: m/z225.1 [M+H]"; 'HNMR (400 MHz, CDCly) §:
6.63 (2H, s, H-2', 6') , 6.57 (1H, d, J=16Hz, H-3) , 6.22 (1H, dt, J=16.0, 6.4 Hz,
H-2) , 473 (2H, dd, J=6.8, 12Hz, H-1) , 3.88 (3H, s, 3-OMe) , 3.88 (3H, s,
5-OMe) , 3.84 (3H, s, 4-OMe) ; 3C NMR (CDCl;, 100 MHz) §: 654 (C-1) , 122.8
(C-2), 1345 (C-3), 1322 (C-1"), 103.9 (C-3', 5", 153.7 (C-3', 5') , 138.6 (C-4"),
56.2 (3', 5-OMe) , 61.3 (4-OMe) o _FIREHE 5 SCRRUOHRIE 8 AR — 5, Fes
SEAEY) 3 N 345 - = FAR R R



WEW4 TEBERY: [a]? =-32.5 (0.1, CH;OH) , ESI-MS: m/z387.2 [M +H]";

'HNMR (400 MHz, CDs;OD) ¢: 6.75 (2H, s, H-2, 6) , 6.65 (1H, d, J=16.0 Hz, H-7),
6.33 (1H, dd, J=16.0, 6.4Hz, H-8) , 453 (1H, dd, J=13.6, 6.0Hz, H-9a) , 4.38
(1H, d, J=7.6Hz, H-1") 433 (1H, dd, J=13.6, 1.6 Hz, H-9b) , 3.86 (6H, s, 3,
5-OMe) , 3.77 (3H, s, 4-OMe) , 3.20~3.92 (6H, m, H-2'-6") ;'*C NMR (CD;OD, 100
MHz) 6: 134.5 (C-1) , 105.1 (C-2, 6) , 154.8 (C-3, 5) , 138.9 (C-4) , 133.6 (C-7),
126.6 (C-8) , 70.6 (C-9) , 103.4 (H-1) , 754 (H-2") , 783 (H-3") , 71.6 (H-4") ,
78.1 (H-5') , 62.9 (H-6') , 56.1 (3, 5-OMe) , 61.2 (4-OMe) . FiR¥¥i 5 CHRIIRIE
MIBIEIEA—5, FILEE A 4 R 34,5 = A Ik AR - 1-B-D-78 & B

WEWS HEMARY; [0 =-105 (0.2, MeOH) , ESI-MS: m/z279.1 [M - H];

'H NMR (400 MHz, CDCl3) 6: 6.58 (2H, s, H-8a, 8b) , 4.59 (2H, d, J=6.4 Hz, H-6),
451 (1H, dd, J=10.0, 6.4 Hz, H-48) , 439 (1H, dd, J=92, 8.4 Hz, H-38) , 4.34
(1H, dd, J=10.0, 2.0 Hz, H-4a) , 420 (1H, dd, J=9.2, 2.4Hz, H-3a) , 3.91 (6H,
s, 9a, 9b-OMe) , 3.46 (1H, m, H-2) , 3.11 (1H, m, H-5) ; 13C NMR (100 MHz,

CDCl3) §: 178.3 (C-1) , 46.2 (C-2) , 70.2 (C-3) , 69.8 (C-4) , 48.6 (C-5) , 86.5 (C-6),
130.0 (C-7) , 103.0 (C-8a, 8b) , 147.6 (C-9a, 9b) , 135.1 (C-10) , 56.6 (9a, 9b-OMe).
s 5 R IR IE A SR A — B, RS e B 5 N(-)-dendrolactone

&6 FTOERY: ESI-MS: m/z227.1 [M+H]"; 'HNMR (400 MHz, (CD3).CO)
d: 7.33 (2H, s, H-2, 6) , 3.90 (2H, brs, H-9) , 3.88 (6H, s, 3, 5-OMe) , 3.15 (2H,
t, J=6.4Hz, H-8) ; BCNMR (Acetone-ds» 100 MHz) d: 129.0 (C-1) , 106.7 (C-2, 6),
1483 (C-3, 5) , 141.8 (C-4) , 198.1 (C-7) , 41.5 (C-8) , 58.6 (C-9) , 56.6 (3, 5-OMe).
ORI 5 SCRRU S R 1B SR A B, IS R A 6 O 3-FR k- 1-(4- R 0E-3,5- T
SAFEIREL)-1- T -

e 7 LOEWRY: ESI-MS: m/z193.1 [M-H]; 'HNMR (400 MHz, CD;0D) §:
7.71 (1H, d, J=15.6 Hz, H-3) , 7.25 (1H, d, J=2.0Hz, H-5) , 7.15 (1H, dd, J=8.4,
2.0Hz, H-9) , 692 (IH, d, J=84Hz, H-8) , 641 (1H, d, J=15.6Hz, H-2) , 3.96
(3H, s, 6-OMe) ; 3CNMR (100 MHz, CD;OD) é: 171.2 (C-1) , 124.3 (C-2) , 147.0
(C-3) , 1282 (C-4) , 1119 (C-5) , 151.1 (C-6) , 149.8 (C-7) , 116.1 (C-8) , 116.9

(C-9) , 56.7 (6-OMe) . L IREHEE CHRUSIOHIE 1A A —3, RS et &4 7



IR BB -

thE&Ms LOEWRY: ESI-MS: m/z209.1 [M-H]; 'HNMR (400 MHz, CD;0D) §:
6.78 (2H, s, H-2, 6) , 6.53 (1H, d, J=15.6Hz, H-7) , 625 (1H, dd, J=15.6, 6.4
Hz, H-8) , 424 (2H, d, J=6.4Hz, H-9) , 3.85 (6H, s, 3, 5-OMe) ; 3CNMR (100
MHz, CD;0D) §: 138.5 (C-1) , 106.2 (C-2, 6) , 150.1 (C-3, 5) , 130.4 (C-4) , 13322
(C-7) , 127.5 (C-8) , 64.4 (C-9) , 56.5 (3, 5-OMe) . _FiR¥HE 5 SCHRIT- ISR IE 1%L
PR 2, K% e & 8 N 4-¥13E-3" 5 — H A L I RERE

&Yoo Lkt (FEE) ; ESI-MS: m/z 163.0 [M - H]; 'H-NMR (400 MHz, CDCl3)
9:7.53 (1H, d, J=15.6Hz, H-8) , 7.38 (2H, d, J=8.4Hz, H-2, 6) , 6.75 (2H, d,
J=84Hz, H-3, 5, 622 (1H, d, J=15.6Hz, H-7) ; BCNMR (100 MHz, CDCl3) §:
1273 (C-1) , 1309 (C-2, 6) , 1156 (C-3, 5) , 160.6 (C-4) , 146.6 (C-7) , 116.7
(C-8) , 1712 (C-9) . FIRHHE L SCERUO2OURIE FIER B A —5, RS e e 9k
xRt I A FER -

AW 1~9 L L 2.

oo o 2_oH
O N \§ -0 3T oH
3 1 N 3 1 7\ 9 NG " 2 3
N
HO 79 I H 0T 9
1 5 2 o_ 3
0 199 o)
o)
g o - OH
o< HO 6
J¥e)
o) o)
-0 3T 0H 3N
HO 7 97 HO™ ™ 9

B2 NEBHRHHDERLEY 1~9 41
Fig. 2 Structures of compounds 1-9 from leaves of F. equiroliana
2.2 - B EIREEERHIHE 1
o1 % B B VR 8 R AW 1~6 LUK 8 T R — B MAHIEE, K ICs T HIA
76.25~263.18 umol/L (W3 2) , H A fb&Wr 1. 4. 5 F 6 Ko 2 5 L7 i P 400 1) 3% 1 o 1



PR X 68 o < B
#2 AW 19 Mo BEEEBIREEER (x5 n=3)

Table 2 a-Glucosidase inhibitory activity of compounds 1-9 ( x+s, n=3)

EY) HaEw)
ICso (pmol/L) ICso (pmol/L)
Compound Compound
1 168.36 £ 1.25 6 154.73 £1.99
2 216.84 £2.27 7 >600
3 25535+ 1.56 8 358.24 £3.37
4 106.79 £ 0.98 9 >600
5 76.25+1.19 BT -RWeHE Acarbose 187.23 £3.12

3 RS
BTN BRI T T 9 MRNERREY, Bl 1M &% 8 41~ 2

WEY, HLEY) 2~6 1 8 HIXMHEM T EAE . LAY 12— DT WA BA 2 T

FICHIZRA R, IZRRAR D2 TATRAE G R B 22 I, H ATHRIE R R

A 2 NXEE I AT o ARSI o 7 8 B A0 1) 3 P SE I 45 SRR 1-6 LU 8 R —E

NG PE, 3 ICso YE BN 76.25~263.18 pmol/L, i b&M 1. 4. 5 1 6 X o- 78 %) B

O 1) A2 5T R oS SRR R JhE o s B T EE U RS Yo8 L, i SR

REM L, WP SHELAE . AU TCR ] 7 38 BRI b B o R S 1R

FEZ Ry, ARG T — MR R .
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