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Chemical constituents of Rotala rotundi folia
TAN Qin-Gang', LAI Chun-Hua', WANG Heng-Shan”"

( 1. Guilin Medical University, Guilin 541004, China; 2. Guangzxi Normal University , Guilin 541004, China )

Abstract: Eight compounds were isolated from the ethyl acetate extraction of the aerial parts of Rotala rotundifolia »
which were identified as pomolic acid 33-acetate(1) , 7-oxo-f3-sitosterol(2) , 63-hydroxystigmast-4-en-3-one(3) , escule-
tin(4) , phyllemblin (5) . 1, 2-O-di-galloylglycerol (6) , apigenin(7) , and quercetin(8) by spectra analysis, and all of

them were obtained from this species for the first time. Compound 6 showed no activity against glucokinase,SIRT1,

DPPIV,118-HSD in vitro anti-diabetes screening tests.
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[& M35 95 3 (Rotala rotundifolia) N T JH 32 F}
(Lythraceae) ¥ 5 2 J& (Rotala) F ¥, T 10 X N %%
Hu XA 43 A CREME T 55 ,2010) , BR 2y R b 4122
R, 2R TR YT /N LI R I TS R CB RN A,
2005) . H BT %A Y0 09 AL 2 A IF ST AR 245 0 AR
TR G 4B B9 P9 megastigmane K8 1 {65 )
CEEKFIEE,2009) . BEAN, WF 58 R B2 ALY & F B
R 22 1 AL R BT P (Ho er al.,2012),
5H A 25 Wy an K A6, F B A6 5 i — 8 1YL 7 4
(4 25 9 P 3597 s e IR (2 R, 201D . IR, X%
T AT 2R G004k 2 B A3 W 55 A7 R T WA HL O
el

i B 2013-06-25
E&WA:

f&E HHE: 2013-09-11
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1.1 XS 51

% VG Auto Spec-3000 i/ & ; NMR
M Bruker AM-400 5 DRX-500 #% % 4t #i% 1l &
(TMS A NBR) s 2 2 Hr I UV-210 2405000
S it B R A (SpectraMax 190, Molecular De-
vice, USA) , PHS-3TC &K % %0 & pH 11 ( LK
AR A R A D

FEJZ M 6k B (200~300 H) . GF., 2N H
i VE AL T A2 775 RP-18 (40 ~ 65 pm) K 1 [
Merck 23 & 7= it ; Sephadex LH-20(40~70 zm) A

TG SRR AR 4 (2012GXNSFBA053085)
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Fii L Pharmacia 23 & 7= f . 3R F A M40, 10 % H)
B R~ I % T O #%0O &, BH M X B8 4 PSN-
GK1.MKO0431(FW:505) | (122 i (RSV) L H ik
MR H Sigma 23 H), /N BB 118-HSD H: Pl A
NIH Mammalian Gene Collection,

B i 5 T S8 R AR H P U, R
FE R 27 Bt P LR 44 A0 A 400 el i 5t 2 I AIF 9 % S 5
T SR S A B S
1.2 REEHE

[ 4 1 SRt B B 40 1 T MR (7.8 k) VIR, &
P AR B 2 VR 8 R RS 2 BE R IO 350 g, T
B K 8UG - LR SR A 3 R (3h/ Y0 1531
LR OPRIZT 160 g, HRERAT ZATX R L BRHE 7
e, UL CHCL, = Me, CO R GEHBB FEBEME (1 2 0~
1 1) ARG 2 2 MR I 45 5 A 938 U 0 » &5 - 15
5 AN E AL V), AL 2 M AR
(MeOH : H,O=9 ¢ 1/v : WFF{b-E ¥ 1(40 mg),
WAL T 22 AR ZE B (MeOH = H,O=17 : 3~10 :
0/v + v), ik I AE (43 (petroleum  : Me, CO,10 : 1~
4+ 1),Sephadex LH-20 #E i 2 #€ (CHCl; : MeOH=
1 DT 538 A 9 2(17.2 mg) .3(7.8 mg).
7(82.2 mg), #H IV & AHHZHT (MeOH : H, O
=51:5~10: 0/v * v), Sephadex LH-20 % J&t 1 J¥
(MeOHD #1773 85, 15 346 5 ¥ 4(2.5 mg) .5(43.5
mg) ., #RAL V & kA )ZE T (CHCL : MeOH =20 ¢ 1
~8 : 1), Sephadex LH-20 % i i 1§ (MeOHD) #4743
5,53 EY 6(158.4 mg).8(5.0 mg).
1.3 LEMEHERE

iz fl' H-NMR, " C-NMR ., MS %5 5 ¥ 5 i, XF
Sy EAR B R RARL G W) 1-8 HEATA I S
1.4 L& (6) 50 E MK

S SCHiR R T KL 2009 ) %8 1 T840 6 43 T 1
W52 A4 W1 (6) % glucokinase Fl SIRT1 4 8 3 1%
PE 5 32 Sk (VT 2% W45, 2012) J7 344 @ DPPIV £ 4h
i 3 A5 I 0 2 i K G M ) DPPTV 35 M 5 4 SCik
(Daniela et al.,2006) 73, iz A& 9% N 118-
HSD ry #0475 H

2 HRER
21 LEW 1-8 WEHLEE

fe&w mEkAR, 1A G, HiO; , EST-
MS(negative) :m/z 413[M-1] ,' H NMR(CDCI, ,

500MHz) .6 5.32(1H.d.J =3.1Hz, H-12),4.49
(1H.dd.,J] =10.2,6.2Hz, H-3),2.52 (1H., s, H-
18),2.04(3H,s,COCH;),1.23(3H,s, H-27),1.21
(3H,s,H-29),0.95(3H,d ,J =6.4Hz,H-30),0.94
(3H,s,H-25),0.86 (3H,s,H-23),0.85(3H,s, H-
24),0.71 (3H, s, H-26)., "C NMR (CDCl;, 100
MHz) .6 184.5(C-28,%),171.1(COCH;) ,137.8(C-
13,s),129.3(C-12,d),80.9(C-3,d),73.1(C-19,s),
55.1(C-5,d),52.7(C-18,d) ,47.7(C-17,s) ,47.0(C-
9,d),41.0(C-20,d),40.9(C-14,s),38.1(C-1, ),
39.9(C-8,5),37.6(C4,s),37.5(C-22,1),36.9(C-
10,8),32.6 (C-7,1),28.1(C-15,1),28.0(C-29,q) »
27.4(C-23,9),25.9(C-21,1),25.3(C-16,1),24.5(C~
27,9),23.6(C-2,1),23.5(C-11,1t),21.3(COCH3) ,
18.2(C-6,1),17.0(C-26,9) ,16.6(C-24),16.1(C-30,
) ,15.3(C-25,¢) ,' H NMR 1" C NMR %45 5 X
Mk (Fraga et al..2006) it 8 — 20, SO LG Y % E H
pomolic acid 38-acetate,

&2 HEmAR. 7N CuyH 0, ES
MS (positive): m/z 429 [M + 1]7;' H NMR
(CDCl; ,500 MHz) :6 5.69(1H,s,H-6),3.67(1H,
m,H-3),1.19(3H,s,H-19),0.91(3H.,d, ] =6.4
Hz,H-21),0.85(3H,¢,J =6.7 Hz, H-29),0.83
(3H.d.J =6.1 Hz,H-27),0.81(3H.d.,J =6.1
Hz,H-26),0.68(3H,s, H-18). *C NMR (CDCl,,
100 MHz) .6 202.4(C-7,5),165.2(C-5,5),126.1(C-
6,d),70.5(C-3,d),54.6 (C-17,d),49.9(C-14, d),
49.8(C-9,d),45.4(C-8,d),41.8(C-4,1t),41.7(C-
13,$),39.6(C-24,d),38.6(C-12,1),38.3(C-10,s) ,
36.3(C-1,1),36.1(C-22,1),35.7(C-20,d),31.1(C-
2,1),28.5(C-16,1),28.3(C-25,d),26.3(C-15,1),
24.0(C-23,1),23.0(C-28,1),22.7(C-26,q9) ,22.6 (C-
27.9),21.2(C-11,1),18.9(C-21.q) - 17.3(C-19.q) »
12.1(C-29,q)»11.9(C-18.¢).' H NMR F1"*C NMR
$diE 5 3CHk (Notaro et al.,1992) #2386 — 30, BOZ 1k
E W R E N T-oxo-B-sitosterol,

a3 AamAR. TN CyHi O, ESIH
MS(negative) :m/z 427[M-1] ,"H NMR (CDCl, ,
400 MH2z) .8 5.81(1H,s,H-4),4.35(1H,m ,H-6),
1.37(3H,s,H-19),0.93(3H.d .J =6.4 Hz,H-21),
0.86(3H,t,J =6.7 Hz,H-29),0.82(3H.d.J] =
6.1 Hz,H-27),0.78(3H.d .J =6.1 Hz,H-26).,0.74
(3H,s,H-18). *C NMR(CDCl; ,100 MHz) :6 200.2



872 I -

33 &

HO

Os_OC,Hsg

HO OH
OH

HO o)
e
R1 R2

OH O

OH 7R1=R2=H
OH 8 R1=R2=0H

B 1 fha&Y 1-8 Btk gty

Fig. 1 Structures of compounds 1-8

(C-3,5),168.6(C-5,5),126.4(C-4,d),73.4(C-6,
d),56.1(C-17,d),55.9(C-14,d),53.7(C-9,d) ,45.9
(C-24,d),42.7(C-13,5),39.6 (C-12,1),38.6 (C-7,
t),38.0(C-10,s),37.1(C-1,1),36.1(C-20,d),34.3
(C-2,1),33.9(C-22,1),29.8(C-8,d),29.2(C-25,
d),28.2(C-16,1),26.2(C-23,1),24.2(C-15,1),23.1
(C-28,1),21.0(C-11,1),19.9(C-26,9) ,19.5(C-19,
q),19.1(C-27,q),18.8(C-21,q),12.0(C-29,q),
11.9(C-18, ). H NMR FI"* C NMR % #fg 45 3C ik
(Della et al.,1990) i — B, MOz & W % E K
6(-hydroxystigmast-4-en-3-one,

EY 4TRSS (N . 365 nm A4
229G, 4 F N G Hy O, , ESI-MS (negative)
177[M-1] ;' H NMR (CD, OD, 400 MHz) .8 7.77
(1H.,d.]=09.4Hz,H-4),6.93(1H,s, H-5),6.74
(1H,s, H-8),6.17(1H,d,J] = 9.4Hz, H-3). *C
NMR(CD; OD, 100 MHz) .8 161.7(C-2,s),150.6
(C-7,5),149.1(C-10,s),145.2(C-6,5),143.3(C4,
d),112.9(C-5,d),112.1(C-9,),115.1(C-3,d),
103.2(C-8,d).,' H NMR F1'* C NMR % ¥ 5 3 ik
(Torres et al.,2004) #ti8 — 3, SOz G W2 E R
esculetin,

fe&¥ s o sk g B CFED . C Hy, Os.
ESI-MS (negative): 197 [ M-1 ] ;' H NMR (CD;
COCD;, 500 MH2z) ;6 8.18(3H,br.s ,3X OH),7.11
(2H,s,2X Ar-H),4.23(2H.dd , ] =14.2,7.1Hz,
OCH,),1.30(3H,¢,J =7.1Hz,CH;). "C NMR
(CD;COCD;, 125 MH2z) :6 165.7(C-7,s) ,145.3(C-3

and C-5,s),138.2(C-4,s),119.5(C-1,s),108.4(C-2
and C-6,d),60.0(C-8,1),14.3(C-9,¢),' H NMR
A1 C NMR $0ds 5 3¢k (Khanna e al.,1973) &
— 2 MO AL A P % E N phyllemblin,

a6 T s RS F (B, Cr His Oy
ESI-MS ( negative): 339 M-C, H; O], 169 [ C, H;
0,1 ,125[C,H,0,-CO,]" ;'H NMR(CD,COCD;,
400 MHz) :6 8.03(6H,br.s ,6 X OH),7.17(4H,s5,4
X Ar-H),4.38 (1H, m, H-2),4.11 (2H,d. ] =
9.8 Hz,H-1),3.70(2H.,d . ] =10.0Hz, H-3). “C
NMR(CD;COCD;, 100 MHz) :6 167.8(C-1" and C-
1",s),145.9(C4",C4" and C-6',C-6",s),138.6
(C-2" and C-2"),121.9(C-5" and C-5",s),110.0(C-
3',C-3" and C-7",C-7",d),72.6(C-1,1),69.8(C-2,
d),62.9(C-3,0), £ 53CHk (Haslam et al.,1961)
RIB MY tri-O-galloylglycerol 1% £ 45 L 8¢, Z AL &
W g N 1, 2-O-di-galloylglycerol, & B IR i 18 1%
A5 W 00 I B A

k&1 EEOMAK, 5 FA N CisHy,Os , ESI
MS(negative) :m/z 269[ M-1] ;' H NMR(DMSO-
ds 400 MHz) ;8 12.92(1H,s,OH-5),7.90(2H,d,
J=28.8 Hz,H-2" and H-6"),6.91(2H.,d, ] =8.8
Hz,H-3" and H-5"),6.74(1H,s,H-3),6.46(1H.d,
J=1.9 Hz,H-8),6.18(1H,d,J =1.9 Hz, H6).
¥C NMR(DMSO-d;,100 MHz) :8 163.9(C-2,s),
102.3(C-3,d),181.5(C-4,5),160.9(C-5,5),98.6(C-
6.d),164.1(C-7,5),94.0(C-8,d),157.2(C-9,5),
103.7(C-10,5),121.3(C-1",5),128.4(C-2" and C-
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6',d),116.2(C-3" and C-5",d),161.2(C-4",s). 'H
NMR #1"¥C NMR 4 5 SCHR (Shen et al.,1993)
8 — 2 BOZ A W) % N apigenin,

&8 waEmAK, 551k CsH,O; EI-
MS:m/z 302[M] ;' H NMR (CD; COCD;, 400
MHz) :6 12.17 (1H,s,5-OH), 8.06-9.70 (br., 4 X
OH),7.81(1H.d ,] =1.9 Hz,H-2").7.68(1H.dd ,
J=8.5,1.9 Hz,H-6").,6.98(1H.,d . ] =8.5 Hz, H-
5').6.50(1H.,d ,J =1.8 Hz.H-8).6.24(1H.d .] =
1.8 Hz,H-6). ¥*C NMR(CD,COCD,,100 MHz) ;6
175.8(C-4,5),163.9(C-7,5),160.8(C-5,s),156.2
(C-9,5),147.7(C-4",$),146.8(C-2,5),145.0(C-3’,
$),135.8(C-3,5),122.0(C-1",5),119.9(C-6",d),
115.5(C-5",d),115.1(C-2",d),103.1(C-10,5) ,98.2
(C-6,d),93.3(C-8,d),'H NMR F1"*C NMR %4
55 3CHR (BR A0 55, 2006) R E — 20, BOZ A G W) %08
"N quercetin,

22 WEY 6 FHER R AN E K

(D GK AN s LG 6 XF AR GK
6 PER B IR e i g F A 3 kL, 3R 1 45 R KW,
ZAAWEA PR GK #shiftE., (2)SIRTI {k
SN E M AL AW 6 XF N SIRTL 3 M 19 3 sh 1E H
iR H A 2 K. E 2 45 R R, ik EYWAEA

®1 HEW MRS GKiEtE

Table 1 Agonist activity of Compound 6 against glucokinase

Ew SE, EY SE.
. Mean . Mean

Compound n=3 Compound n=
1% DMSO 1.00 0.00 || 1 pmol/L PSN-GK1 2.63 0.04

0.01 pmol/L PSN-GK1  1.17 0.02 6 (10 pmol/L) 1.08 0.03

0.1 pmol/L PSN-GK1 ~ 1.93 0.03

T 1% DMSO Sy AI%$ I8 PSN-GK1 Jy FHEEX I, T,
Note: Solvent control is 1% DMSO. and the positive control is PSN-GK1. The

same below.

F2 LEYW6HMARRE SIRT] FHE
Table 2 Agonist activity of Compound 6 against SIRT1

&Y SE, &Y SE,
Mean Mean

Compound n=3 Compound n=3

1% DMSO 1.00  0.00 |/ 200 pmol/L RSV 10.51 0.08

50 pmol/L RSV 4.93  0.27 || 6 (200 pmol/L)  0.94  0.01

100 pmol/L RSV 8.41  0.51

W EM SIRTL #ahiGdE. (O IRSMIH DPPIV i
PE RSN H DPPIV 1R JT it 28 i g0 45 R R 0] i &
Y6 TEARSN X DPPIV 1 L& J1{E N 109.54 % (10
pmol /L), PR I MK0431 4 25.2% (100 nmol/

L), LUz & Yok £ DPPIV il i6 2% .
2.2.4 RS F 4 118-HSD E . LS 6 (RSN m
NI 118-HSD1, 3 3 45 R £, iZ 1k & 9 %/
A 118-HSD1 &4 Bt i 30 i 1 .

x3 EYeMFI/NEFA 11p-HSD1 FHETFIELE R
Table 3

Inhibition of Compound 6 against mouse

and human 115-HSD1

[ a<x’] /NEL A [ia<x’] NG A
Compound HSD1  HSDI1 Compound HSD1  HSD1

H 1 nmol/L  19.92% 16.36% ||H 100 nmol/L 80.25% 84.73%
H 10 nmol/L 48.67% 47.06% (6 (1 pmol/L) 11.18% 9.51%

7 2 B X IR B R

Note: Positive control is glycyrrhetinic acid.

3 ik itk
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TE R R AL T BE 24K A .

it AW 6 0 IAE R IR RN E IR it by
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