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A new flavonoid glycoside from the stem barks of Premna fulva
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Abstract
side(1), together with other eight known compounds(2-9), was isolated and characterized. Compounds 3-5, 7-9

A new flavonoid glycoside, named(2R) -naringenin-5-0-8-D- xylopyranosyl( 1—6) -8-D-glucopyrano-

were isolated from the stem barks of Premna fulva for the first time. The anti-inflammatory activities of all the
isolates were evaluated for their inhibitory effects against LPS-induced nitric oxide ( NO) production in RAW
264. 7 macrophages cells. Compounds 2, 6-9 exhibited moderate anti-inflammatory activities.

Key words Premna fulva; verbenaceae; chemical constituents; flavonoid; structural identification; nitric oxide
inhibition
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B—D—%%iﬁ%ﬁ (3),(2S) -Helichrysin(4) , FrX2&-6-
C-a-L-PIHi{A##-8-C-B-D- A (5) , vicenin 2(6) ,
PSR 6-CBD-WAD-S-C-B-DAREH (7) SR

6-C-B-D-ANk-8-C-B-D-4j % i 1 (8) , vitexin (9)
Hr b &Y 1 9 s ity (a3 ~5,7~9 1
NE RN IZAEY o B2

5
1 6 4'OH o Ry or
8
HO OSN3 ©/ HO 0
7 21 R0 Oy | R, R,
o0— 6 3 2 H H
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Figure 1 Structures of compounds 1-9 from the stem barks of Premna fulva

1 LERS5HH

Rudolph Autopol TV JiE€ Y AX ( 38 [F £ 18 k2
) ;JASCO J-810 [B — A 5638 ( 36 [ 7 B A% 2
7)), Bruker AV-500 FiI AV-300 A% g RN ; Agi-
lent 6210 Q-TOF Series LC/EST U3 ik FAY (£ H
Agilent 23] ) s HEETERERS (75 B AL L) 5 W2
gL GF,s (MG 1 THF X 1) ; Sephadex LH-
20( 2 [E Pharmacia 2y 7)) ; ODS (40 ~ 63 m, f&
Merck 3 ] ) 3 MCT HP-20 ( H A~ = 254622 A 7)) ;
HPD-100 24 K AL B Jig ( K i g 4k TA FRA
Al) o FT AR T S Hr Al

i 2R RICT )P BART, &rh EZRRER
PR W R B S 5E S (P fulva ) 25 52, BRAS
FERCT 2R 2 RN A - B =

2 REESE

AR TR 2R B 18 kg, A B SCRLAT, MK
95% LI I 5S0% ZBEE WS, 45 F BEAR I, D 1
[l Z AR EAR , AR, MU A g S8 2%
W, AR K FRAL F AT HPD-100 5 A L W Fff A
Jig, VL LK BB BE e , 73 313 210K (20% 60% 5
95% LI 4 DAL B 60% £ P i Mot 37 47 25 2ok
MCI PUN ,ODS #5373 , #5248 HPLC-UV 5],
] #8583 1] #5735 , Sephadex LH-20 4
16, #5216 51 1(56 mg) ,5(13 mg) ,6(11 mg),
7(10 mg) ,8(10 mg) ,9(57mg) o A5 A< PR AL ¥k
AR E  INEEIE (100 ~200 H ) #F4E, EAETREIR
(200 ~300 H ), RLN;-H B 5 e B (100 1—
1o 1) S5 -F B (10 1) YRR 22 AR JIC | Sephadex
LH-20 #F (a3l 7> @ 4l fl, 1 254 2 (5 mg),

4 B-D-Gle

OH O 6 B-D-Glc p-D-Glc
R, 7 B-D-Glc  p-D-Xyl
p-D-Gle 8 p-D-Xyl f-D-Glc
H 9 H B-D-Gle

3(8 mg),4(13 mg),
3 ZHAELESRAN NO EMENIK

SRR H30A= A 10 440 30 b S B 200 R VR o 1
96 FLANAET FRAL (AEFL 1 x 10° A~4iE) ,37 °C 5%
CO, Til%EFE 12 h, B4 DMEM Bi 331K , 4 A i AL 20
(RAW 264. 7 5 LPS $L355%) (242 (AR [RIVREE 1)
2454y LPS Fgi g 35 55 ) FBHPE 24 (A FE
RAW 264.7 J% LPS Ju155%) o R4 2 100 pL,
2547 50 pL, LPS (&% JF 1 pg/mL) 50 pl hkE 3%
24 h J5, Lk Griess 30 2 A0 a5 52 B NO # i
HOAS TR A A A 15 5% 3 W 100 L A S8R R
Griess WHIR G, EIEFRHE 10 min, T 540 nm i
FLRCRE o AR 11 U3 7 B SR AH R 1 ¥ B2 o BRI
SEERRE 3 AT, A S 3 IR,

4 & B
4.1 #ZHEZ
el HELERB A [a]) -89.3°

(¢=1.01,HfE) ;ESI-MS m/z:589.22[M + Na] ™,
HR-ESI-MS m/z:589. 152 9 ( calcd. for[ C,xH,,0,, +
Na] *:589.152 8) ,454"'H NMR,"”C NMR 1% & #
Witk &4 1 50 730N CyHy004 0 IR(KBr) v,
1617 em ™ SHHIEMNGEIR ), 3 420 em ™' R ALY
PRS0, 1 571 em ™ A1 1 522 em ™' AR 4L4R
. AW 1 ' H NMR iR —240 ABX {41 —
SR T E S (8, 2. 58 (1H,dd, J =2.0,11.9
Hz,H-3a) ,3.08 (1H, m,H-3b) ,5.39(1H,dd, J =
2.0,11.9 Hz,H-2) ], $& "y — A AR &1,
3 XA — X LA 5 19 95 7 5L 715 5 8, 6. 05,
6.38(each 1H, br. s,6-H,8-H) , X} B A1 ) A,B,
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WA HR {55 6, 6.77,7.29 (each 2H,d,
J=8.4 Hz,H3",5" ,H2",6") , I By B2 5L 1
=805, 10.51 (1H, s, 7-OH),9.53 (1H, s, 4'-
OH) |, &Rz b Wy i1 7T Ml B2 2 H 5-OH
WL, (LA 17 C NMR % 8 R 26 DR (E
5 Hodr 15 B BT TR (5 S, 5 A0 11 Ak
AR 1AM S 1A FURBERR (555 o BR/K fi
(2 mol/L HCI) P ¥y 2 5 il SRR B 17 AE Ak Je , R
HPLC-UV 354047 315 b i 47 X BB 4t ok
R & A D-AKE (D-Xyl) | D-#j Z 4% (D-Gle) .
Zi4 H NMR 3% rp 458 o 92 S0 A 7 800 K/ el
DA : AR WE, #i A g M 8L, 7E HMBC %
H1,8, 4. 75(H-1"of Glc) 5 §.159. 8 ( C-5) fE7E L3
FASRAT S, 2 — 2510 W] A 4 W A 1 T 5-OH 3 _F A
. b8, 4. 19(H-1"0f Xyl) 5 5. 68. 0( C-6") 4,
FETELFE AR A5 5, #2278 ARBE 1-OH 5 % 2 Hi o-
OH 455 BT, fH L AT 4 th ik &9 1 /9 5-OH £
BRI R B [ Xyl-(1-6)-Cle-], fbEY1
iy CD % & 75 333 (Ae —2.23) nm Fll 286 (Ae +
6.23) nm, 54L& 5, 7-di-0-B-D-glucopyranosyl
(2R) -naringenin ( Arenariumoside II') Ol g R
C2 M4 xR R B 224 D B B et &
P11 (2R)-fr3€ K -5-0-8-D-A B (1—-6)-B-D-4j
ZJFETF (1) .'H NMR K& '°C NMR $dfg W4 1,
et 2 REOH K (HEE), mp:347 ~
348 °C, ESI-MS m/z: 271 [M + H] ", 4 F &
C,sH,,0,."H NMR (300 MHz, DMSO-d,) §:12.96
(1H,s,5-0H),10.79 (1H,s,7-OH) ,10. 32 (1H,s,
4'-OH),7.93(2H,d,J =8.7 Hz,H-2' /H-6') ,6.93
(2H,d,J=8.7 Hz,H-3' ,H-5") ,6. 78 (1H,s) ,6. 49
(1H,d,J=1.9 Hz,H-8),6.20(1H,d,J =1.9Hz,
H-6) . 53CHER[ 10X, ek 5 2 sk,
b3 HEToE R AR (HEE) ,mp:224 ~
226 °C, ESI-MS m/z: 435 [M + H]*, 4 F 0
C, H,0,,, '"H NMR(500 MHz, DMSO-d,) §:12.01
(1H,s,5-0H),9.58 (1H,s,4’-0H) ,5.50 (1H, dd,
J=12.6,2.6 Hz,2-H) ,2.74(1H,dd,J =17.2,2.6
Hz,3-H),3.16 (1H,m,3-H),7.33(2H,d, ] =8.4
Hz,2',6'-H),6.80 (2H,d,J =8.4 Hz,3',5'-H),
6.15(1H, br. s,8-H),6. 13 (1H, br. s,6-H) ,4. 96
(1H,d,J=7.2 Hz,1"-H) ,5.32(1H,d,J =4.7 Hz,
Gle-OH),5.07 (1H,d, J =4.5 Hz, Gle-OH) , 5. 00

(1H,d,J =5.1 Hz,Gle-OH) ,4.53(1H,d,J =5.2
Hz,Gle-OH) ,3.67(1H,dd,J=11.6,5.6 Hz,6-H) ,
3.45(1H,dd,J =11.6,5.6 Hz,6"-H),3.2 ~3.3
(3H,m,Gle-H) ,”C NMR (125 MHz, DMSO-d,) §:
78.6(C-2),42.0(C-3),197.2(C4),162.7(C-5)
95.4(C-6),165.3(C-7),96.5(C-8),162.9(C9),
103.2(C-10),128.6 (C-1"),128.4 (C-2",C-6"),
115.2 (C3", C5"), 157.8 ( C4') . 7-0-8-D-Glc;
99.6(C-1"),73.0 (C-2"),76.3(C-3"),69.5(C-
4"),77.1(C-5"),60.6(C-6") , 53CHR[ 11 ] X} g,
SEEY 3 R (28)-IT3ER-T-0-B-D-H I H o

Table 1 'H NMR and '*C NMR data for compound 1 ( DMSO-d; )

No. Oy e HMBC
2 5.39(dd,11.9,2.0) 78.2  C2',C6
3 2.58(dd,2.0,11.9,H-3a);3.08(m,H-3b) 44.6 C4
4 - 189.3
5 - 159.8
6 6.38(br.s) 9.5 C5
7 10.51(7-0H) 164.3  C-6,C-8
8 6.05(br.s) 97.6 C9
9 - 163.7
10 - 105.3
1 - 129.1
2! 7.29(d,8.4) 128.1 C4',6'
3’ 6.77(d,8.4) 115.1  C4')5'
4’ 9.53(4'-0H) 157.6  C3',5'
5 6.77(d,8.4) 115.1  C3' 4’
6 7.29(d,8.4) 128.3  C2' 4’
D-Gle
1" 4.75(d,6.5) 102.0 C5
2" 2.99(m) 73.2  C3"

3" 3.09(m) 75.9  C5"
4" 3.30(m) 9.4 C3"
5" 3.50(t,8.3) 75.6

6" 3.63(dd,11.6,5.8)33.96(d,7.6) 68.0 C-5"
D-Xyl

1" 4.19(d,7.4) 103.9  C-6”
2 3.02(m) 73.3  C3”
3" 3.12(m) 76.3  C-2"
4 3.30(m) 6.6 C-5”

b4 HEOT0EBIE R (H ), mp:

224 ~226 °C ,ESI-MS m/z:435[M + H] ", 43 7=,
C, Hy, 0,0,'H NMR (500 MHz, DMSO-d,) 6:5.38
(1H,dd,J =13.1,3.0 Hz,H-2),3.05(1H,dd, ] =
13.1,17.3 Hz,H-3a),2.63(1H,dd,J =17.3,3.0
Hz,H-38),6.09 (1H,br.s,H6),6.40 (1H, br. s,
H-8),7.31(2H,d,/=8.9 Hz,H-2",6"),6. 79 (2H,
d,/=8.9 Hz,H3",5"),9.53(1H,s,4’-0H) ,5-0-
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B-D-Glc:4.69 (1H, d, J = 6.5 Hz, H-1") ,4.57 ~
5.13(Gle-OH ), 3.18 ~3.76 (Gle-H),” C NMR
(125 MHz, DMSO-d,) 8:78.1(C-2),44.5(C-3),
190.0(C4),160.6(C-5),98.8(C-6),164.9 (C-
7),97.7(C-8),164.2(C9),105.4(C-10),128.9
(C-1"),128.2 (C-2",C-6"),115.0 (C-3", C-5"),
157.6(C4") ;5-0-8-D-Glc:103. 4 (C-1") ,73. 4 ( C-
2"),75.6 (C-3"),69.6 (C4"),75.6 (C-5"),60.7
(C-6"), HCHR[ 12X MR, S e b5 4 2 (2S)-
JT3RR-S5-0-B-D-HE N -

bt 5 IRE AR AR (HEE), mp: 251 ~
254 °C ,ESI-MS m/z: 535 [M + H]*, 4 F &
C,sH,0p5.'H NMR (300 MHz, Methanol-d, ) 8:6. 62
(1H,s,H-3),7.99(2H,d,J =9.0 Hz,H-2",6"),
6.92(2H,d,J =9.0 Hz, H-3",5"), 6-C-a--L-ara:
4.81(1H,d,J=9.0 Hz,H-1") ,4. 19(1H, m,H-=2"),
3.57(1H,m,H-3") ,3.84(1H,m,H4") ,4.03,3.72
(2H,2m, CH,-5") ; 8-C-B-D-xyl: 4.97 (1H,d, J =
9.0 Hz,H-1"),4.10(1H, m,H2"),3.40 (1H, m,
H-3"),3.69 (1H, m, H4") ,4.06,3.35(2H, 2m,
CH,-5") ., C NMR(75 MHz, Methanol-d, ) §:166.5
(C-2),103.8(C-3),184.4(C4),160.6(C-5),
110.6 (C-6), 162.8 (C-7, C4'), 105.2 (C-8),
157.8(C9),104.7 (C-10),123.5(C-1"),130. 1
(C-2",C-6"),117.1(C-3",C-5") ,6-C-q-L-ara:75. 8
(C-1"),71.1 (C2"),75.8 (C-3"),70.5 (C4"),
71.7 (C-5") ; 8-C-B-D-xyl: 76.0 ( C-1"), 72.3 ( C-
2"Y,80.2(C-3"),71.5(C4"),71.7(C-5") . 53¢
BRO13 %R, S E b 5 5 T R R -6-C-a-L-fi]
PEHE-8-C-B-D-AMEH .

bt 6 IRF AR AR (HEE) , mp: 254 ~
256 °C, ESI-MS m/z: 595 [M + H] ", 4% F ¢
C,sH,,0,;.'H NMR (300 MHz, DMSO-d,) §:13.73
(1H,s,5-OH) ,8.02 (2H,d,J =6.2 Hz, H2' and
H-6"),6.92(2H,d,J =6.2 Hz, H-3" and H-5"),
4.60 (1H, br, H-1") ,4.80 ( 1H, br, H-1") , 5. 01-
5.03(Glu-OH) ,3.35-3.66 ( Glu-H) ,” C NMR (75
MHz, DMSO-d, ) &:164.0 (C-2),102.6 (C-3),
182.2(C4),158.6(C-5),107.5(C-6),161.2( C-
7,C4'),105.3(C-8),155.1(C9),103.7(C-10),
121.5(C-1"),129.0 (C2"),115.8 (C-3", C5"),
129.6 (C-6") ; 6-C-B-D-glu: 74. 1 ( C-1"), 71.9 ( C-

2"),77.8 (C-3"),70.6 (C4"),80.9 (C-5"),62.7
(C-6") ; 8-C-B-D-glu: 73.3 ( C-1"),71.0 ( C2"),
78.8(C-3"),69.1(C4"),81.8(C-5"),61.3(C-
6") . HICHR[ 14 ] X5 B, SE b B 6 TS E-
6,8-_-C-Hj# b .

b T WRE A K (HEE), mp: 255 ~
258 °C, ESI-MS m/z; 565 [M + H ", 4 F
A C,sH)0,5,.'H NMR (500 MHz, DMSO-d, ) §:
6.79(1H,s,H-3),13.76 (1H,s,5-0H) ,9.37 (1H,
s,7-OH),7.95(2H,d,J =6.2 Hz,H-2'and H-6") ,
10.34(1H,s,4'-OH) ,6.92(2H,d,J =6.2 Hz,H-3’
and H-5") ,4.58 (1H, br, H-1") ,5.05 (1H, br, H-
1) ,”C NMR (125 MHz, DMSO-d, ) §:163.7 ( C-
2),102.6(C-3),182.3(C4),160.7(C-5),109. 3
(C-6),161.6(C-7),102.8(C-8),153.7(C9),
103.2(C-10),121.4 (C-1"),128.7 (C-2",C-6"),
115.9(C-3",C-5"),161.2(C4") ;6-C-B-D-glu:73.9
(C-1"),70.9 (C2"),78.5 (C-3"),69.5 (C4"),
81.9(C-5"),61.2 (C-6"); 8-CB-D-xyl: 75.1 ( C-
1"),72.3(C2"),79.2(C-3"),69.9(C4"),70.3
(C-5") o HICHRLIS XTI SE G T o 3R
2R -6-C-B-D-HjZjHE-8-C-B-D-AHE 1

b 8  IRBTEM K (HEE), mp: 229 ~
231 °C, ESI-MS m/z: 565 [M + H]", /% F+ =
CysHy0,,'H NMR (500 MHz, DMSO-d, ) 8:6.79
(1H,s,H-3),13.75(1H,s,5-0H) ,9.24 (1H,s,7-
OH),8.02 (2H,d,J =6.2 Hz, H-2',H-6") ,10. 34
(1H,s,4’-OH) ,6.89 (2H,d, J =6.2 Hz,H-3' H-
5'),4.67 (1H, br, H-1") , 4.77 (1H, br, H-1") ,
“C NMR (125 MHz, DMSO-d, ) §:164.0 (C-2),
102.6(C-3),182.3(C4),159.0(C-5),107.8(C-
6),160.7(C-7),105.1(C-8),155.1(C-9),104.0
(C-10),121.5(C-1"),129.0(C-2",C-6"),115.8
(C-3",C5"),161.2(C4") ;6-C-B-D-xyl;: 74.9 ( C-
1"),71.3 (C-2"),78.8 (C-3"),69.9 (C4"),70.3
(C-5"); 8-C-B-D-glc: 73.5 (C-1"),70.5 ( C2"),
77.8(C-3"),68.8 (C4"),81.1(C-5"),59.7 (C-
6") o SICHRL LS JXHHR BB G Y 8 NS R -6-
C-B-D-ANE-8-C-B-D-H A METT .

oot 9 RBEAK R (HEE) , mp: 269 ~
270 °C, ESI-MS m/z: 433 [M + H]", 4 7 =X
Cy Hy0,0.'H NMR (500 MHz, DMSO-d, ) 8:6. 81



682 ‘1’ @ F # X # % #i& Journal of China Pharmaceutical University 2016,47(6) :678 — 682

H4TE

(1H,s,H-3),6.31(1H,s,H-6),8.06(2H,d, ] =
8.4 Hz,H2',6"),6.93(2H,d,J =8.4 Hz, H-3',
5'),13.20 (1H, s, 5-OH) , 10.82 (1H, s, 7-OH) ,
10.34(1H,s,4’-OH) ,4.97(1H,d,J =10. 8 Hz, H-
1) ,4.95-4.56 (4H, overlapped, Glu-OH ) , 3. 84 ~
3.26(6H, overlapped, Glu-H) ., C NMR ( 125 MHz,
DMSO-d,) 8:163.9(C-2),102.4(C-3),182.1(C-
4),156.0(C-5),98.1(C-6),161.6(C-7),104.0
(C-8),162.5(C9),104.6(C-10),121.6(C-1"),
128.9(C=2",C6"),115.8(C-3",C-5"),160.4 ( C-
4'),78.7(C-1"),73.3(C=2"),70.8 (C-3"),70.5
(C4"),81.8(C-5"),61.2(C-6") ., 53CH[16] %
MR BE G 9 TR -8-C-B-D-Hw b .
4.2 x+ LPS %149 RAW 264. 7 2w NO 2 .69 %k
EW 2,6 ~9 HHM I (IC,, 14.78
pmol/L) #H bt 3R B H VS AE PR G M, 1C, 43 31
4.06,28.11,25.60,27.97 #1 31.01 pmol/L ( 3
2) . TERIEZ R 1,3,4 1, 5-OH BEH I HT ARG T
Lt 7-OH BEH 155, TfEfr2 R k546 ~9
PR TEE AL G 5 58, T g 550 0 AH X 4 75

HX.
D o)o

Y
Key HMBC: H C
OH

'H-'H COSY: =

OH OH
OH
Figure 2 'H-'"H COSY and key HMBC correlations of compound 1
Table 2 Inhibitory activities of compounds 1-9 against LPS-induced
NO production in RAW264. 7 macrophages (n=3)
Compd. 1C5y/ (umol/L) Compd. 1C5y/ ( umol/L)
1 >100 6 28.11 +0.32
2 4.06 £0. 66 7 25.60 +0.25
3 61.80 +1.09 8 27.97 0. 55
4 >100 9 31.01 £0.92
5 90. 59 +0. 96 AH® 14.76 £1.23

AH ;" Aminoguanidine hydrochloride, the positive control

S % Xk
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