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The NO inhibitory constituents from llligera rhodantha
GAN Jie, WEI Wei, TAN Jin-ni, SHEN Meng-ru, TAN Qin-gang”

(Guilin Medical University, Guilin 541199, China)

Abstract: Sixteen compounds were isolated from the ethanol extract of Illigera rhodantha by silica gel, ODS,
and Sephadex LH-20 column chromatographies. These compounds were identified as (2R, 3R) -2, 3-dihydroxy-2-
methylbutane-1,4-diyldibenzoate (1), p-hydroxyphenethyl trans-ferulate (2), 4-O-benzoyl-2-C-methyl-D-erythritol
(3), N-trans feruloyl-3-methyldopamine (4), tribulusamide A (5), cryptomeridiol (6), teuclatriol (7), oleanolic acid
(8), icario A, (9), vanillic acid (10), p-hydroxybenzoic acid (11), gallic acid (12), ethyl gallate (13), chrysophanol
(14), D-1-O-methyl-inositol (15), and hexadecanoic acid (16) based on their spectral data and physico-chemical
properties. Compound 1 is an undescribed compound, of which its absolute configurations were determined by
Mosher and ROESY methods; all the compounds except 10, 11 and 14 were isolated from Illigera genus for the
first time. Compared with the positive control indomethacin, compounds 4-6, 8 and 9 inhibited significantly
against the NO production in LPS-induced RAW 264.7 cells.
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Figure 1 Chemical structures of compounds 1-16
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Table 1 *H NMR (500 MHz) and *C NMR (125 MHz) data of
compound 1 in CDCI, (J in Hz)

Table 2 The IC,, values of compounds inhibiting NO production
in RAW264.7 cells. "P < 0.05 vs indomethacin

No. Jy S Compd. IC./umol-L* Compd. IC_/umol-L™*

1 4.57 (1H, d, J = 11.5), 69.1, t 1 >100 8 11.87 +2.70°
4.32 (1H,d, J=11.5) 2 >100" 9 10.48 £ 7.91

2 734,s 3 2816+ 4.1 10 32.41+3.16

3 4.00 (1H, dd, J = 8.0. 2.5) 73.8,d 4 10.45 £5.77 12 32.76 + 4.8

4 470 (1H, dd, J = 12.0, 2.5), 66.3, t 5 5.88+3.97 16 71.08 £ 4.18"
4.48 (1H, dd, J = 12.0, 8.0) 6 16.80 + 8.25 Indomethacin ~ 19.21+6.1

5 1.37 (3H, 9) 20.2, q 7 21.16 + 3.13

i 129.6, s

26’ 8.03-8.06, m 129.8, d

= 1A 1)

35 7.41-7.46, m 128.6, d SLREER Y

il 7.55-7.59,m 133.4,d Bruker DRX-500, DRX-400 % @ 3L 4R A (Bruker 2

7 167.1,s " e . _

1 1298 s ], Hib); AR 2 T LCMS-8030 (B A ], HA);
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, , : X i bl
4,, 755759, m 1336 d QTOF LC/MS. S){SFem, 5% [H); 214k H Nicolet iS10 |
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Figure 3 AJ,>" values for the Mosher's ester derivatives of

compound 1
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YR TEEE I LN IR E RS, IR 24 h L&)
THINO I IC B, g5 K 27w, WK 20 Hl, S5k
PR I 24 5 e 36 S AR LL, G0 4~6.8 FI1 9 fig i 25 41)
# LPS %5 5 RAW264.7 41 Jif 4= 1 NO.

F ik N 7); i€ A Model 341 LC polarimeter (Perkin
Elmer 23 &, ZE [H); A 5 0% & 42 (i Bt A RE S (7 S0 16
PEAL T A6 JE K A I Sephadex LH-20 (Ff 4t Pharmacia
/v H]); RP-18 (10~65 um, £ [E Merck 2 w]); /NLF
CHP20 ( H A Mitsubishi 2> &]); # J2 o i A ik i 4R
(GF254, Jifl & VL K Bk R I KA IR 2 |); 7] 5%
H,SO,~EtOH ¥ (W J5 & 24 I #h); i/ i (FBS)-

Femlii: 7R 5 (DMEM). 5 4 5 2 1B A W (Gibco A #));
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5 3% (Solarbio 24 ); RAW264.7 41 i 1l F ATCC 41 il
PE, ARSI BATAE AR 95 . 4-F L EE IR TR
(HEPES, Biosharp A ).

LIAETT R REZE T 2018 4E 10 H K H T P8 HE Mk 7k 45
SO, B VU ALY B B AT A BT O DR A D
i #} (Hernandiaceae) 7 % J& (llligera) 14 21 1% 5 i
(1. rhodantha), Fr A< (45 Tir-2018-2) {447 T H: bR [ 2%
Bt 245 7 5 S B o
1 RSN E

TP (V) LT A% 75 T T 25 KR 20 kg FH 100 L 75% £
PRI (7 Kx3IK), 98, JEMIEE A 1.6 kg,
WRE BT 4 LABKS, S8 48 CBRAER 3K,
P RIS 7745 LR LR JZ 209 g, K2 1.2 kg

LR T8 )2 (209 g) 48 HE e At il ) &0 - Y I
(50:1~0:1) BAREBEME, TLC K& 3EAH R #6415 3
9 /M4 Fri~IX. FrV £ MCI A i (85%—100%
FH ), Tk JRO AT B3 (F i - P I = 201 1-8:1) 154k
411 (200.0 mg) fi14 (4.5 mg). Fr.V 4 MCIHE: it
(75%—100% F i), 75 Fr.V 1 M Fr.V 2, Fr.V 11K ik &
LH-20 #F €3 (H EE), F I AE 3 (f 9 k- 4 B =
10:1), /54L& ¥ 10 (5.8 mg); Fr.V 2 2 i Ak (i (f
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HlE- 8 B8 = 4:1) 591656 (11.9 mg). Fr.VIZ
MCI A% 1% (70%—100% F fiZ) 5 Fr.VI 1~5, 3
Fr.VI 2 225 LH-20 A3 (i (FH ), B A (i (A
k-9 R = 6:1) 51L& 7 (6.6 mg); Fr.VI 34 LH-20
P () FORE SR R (63 (5005 -F I = 35:1) 734k
4% 9 (5.2 mg); Fr.VII £ MCI H: 3% (60%—100% H
i) 15 201 FrvIl L 2 hk e A (il (S5 - 9 F = 100:1)
J&, Bk &3 (5.5 mg). Fr.VIIZ MCIA: (it (45%—
100% FF %) 73 Fr.VII 1~6, Fr.VII 3 £ LH-20 A1 4 i
(FFBE) FORE e A i (SU-T R = 3:1) 194k &4 11
(1.8 mg) F{bE4 16 (2.3 mg); Fr.VIII 5 &6 i AT (3
(-l = 12:1) f3146A4 2 (8.9 mg); Fr. VIII 6 4
LH-20 # (3 (FHEE) AldE e At i (SU0-HEE = 4011,
30:1) 54L& 45 (1.8 mg) #1114 (10.0 mg). Fr.IX £
MCI FE 4 3 (35%—100% H i) 158 Fr.IX 1~11, Fr.IX
1 S RERAE S (& k- EE = 28:1) BL&8
(3.0 mg).

K2 HB 4y 2 0E M A £ — &0 - HBE (300 1—
1:1) 158445 (FrW.AI~VIN), Fr WL i R o i
(7 - F EE=20:1) BE 43140 A 4 15 (9.8 mg); Fr.W.
VI Z A (S 5-H B = 80:1), 54 LH-20 (F
%), 7346 51 13 (14.5 mg); Fr. VI 2 AL (3 (3
Pi-HE = 30:1) 946454 12 (10.2 mg) .

2 HEMEE

&1 AR A, mp 133~135 °C; [a]? —2.55
(c0.12, CHCIL,); UV (CHCL,) A_,: 232.274 nm. IR (KBr)
v, /cm™: 3 458 (OH).1 696 (C=0).1 280 (C=C). HR-
ESI-MS m/z [M+Na]* 367.115 5 (it % {4 367.115 8).
'H NMR 1 2C NMR $4f W% 1.

&2 %Rk, CeH,O,. 'H NMR
(500 MHz, CD,0D) 6,;: 7.44 (1H, d, J = 15,5 Hz, H-7),
7.12 (1H, d, J = 2.0 Hz, H-2), 7.06 (2H, d , J = 9.5 Hz,
H-2',6"), 7.02 (1H, dd, J = 2.0, 8.5 Hz, H-2',6"), 6.80 (1H,
d, J = 8.5 Hz, H-5), 6.72 (2H, d, J = 11.5 Hz, H-3',5'),
6.41 (1H, d, J = 15.5 Hz, H-8), 3.88 (3H, s, -OCH.,), 3.47
(2H, t, J = 8 Hz, H-1"), 2.75 (2H, t, J = 7.5 Hz, H-2");
“C NMR (125 MHz, CD,0D) 4. 169.2 (C=0), 156.9
(C-4"), 149.8 (C-4), 149.3 (C-3), 142.0 (C-7), 131.3 (C-
1"), 130.7 (C-2'), 128.3 (C-1), 123.2 (C-6), 118.7 (C-8),
116.5 (C-5), 116.3 (C-3'), 111.5 (C-2), 56.4 (-OCH,),
42.5 (C-1"), 35.8 (C-2"). LA &% &5 & ~SCok® o 2 %
B R KB BRI X PR R 2

WEYI  AMKA, mp 110~113 °C; C,,H,O.; HR-
ESI-MS m/z 263.088 5 [M+Na]*. ‘H NMR (500 MHz,
CD,0D) ¢,: 8.08~8.10 (2H, m, H-3',7'), 7.60~7.63

(2H, m, H-4',6"), 7.47~7.50 (1H, m, H-5'), 4.64 (1H,
dd, J=11.5, 2.5 Hz, H-4b), 4.36 (1H, dd, J = 11.5, 8.5 Hz,
H-4a), 3.98 (1H, dd, J=8.5, 2.5 Hz, H-3), 3.60 (1H, d,J =
11.0 Hz, H-1a), 3.49 (1H, d, J = 11.0 Hz, H-1b), 1.20 (3H,
s, CH,); ®C NMR (125 MHz, CD,0D) 4,.: 168.4 (C=0),
134.2 (C-5"), 131.6 (C-2'), 130.6 (C-3',7"), 129.5 (C-4',6"),
74.7 (C-2),73.6 (C-3), 68.5 (C-4), 67.6 (C-1), 19.3 (-CH.).
A_F s 454 SCHRS o2 1% 46 & ) 9 4-O-benzoyl-2-C-
methyl-D-erythritol .

wEwma Tk Y, CeH,NO;,. *H NMR
[500 MHz, (CD,),CO] 6,.: 8.00 (1H, s, -OH), 7.34 (1H,
s, -OH), 7.14 (1H, br s, -NH); Feruloyl: 7.33 (1H, d, J =
15.5 Hz, H-3), 7.02 (1H, d, J = 2.0 Hz, H-2"), 6.91 (1H,
dd, J = 8.5, 2.0 Hz, H-6'), 6.70 (1H, d, J = 8.0 Hz, H-5"),
6.38 (1H, d, J = 15.5 Hz, H-2), 3.74 (3H, s, -OCH,);
Amine: 6.72 (1H, d, J = 2.0 Hz, H-2), 6.61 (1H, d, J =
8.0 Hz, H-5"), 6.50 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 3.69
(3H,s,-OCH,), 3.38 (2H, m, H-1), 2.63 (2H, t, J = 7.5 Hz,
H-2). *CNMR [125 MHz, (CD,),CO] é.: Feruloyl: 166.5
(C-1), 149.2 (C-4'), 148.6 (C-3'), 140.4 (C-3), 128.2 (C-
1), 122.5 (C-6"), 120.0 (C-2), 116.1 (C-5), 111.2 (C-2'),
56.2 (OCH,); Amine: 148.2 (C-3'), 145.9 (C-4'), 131.7
(C-1"), 122.0 (C-6"), 115.7 (C-5'), 113.1 (C-2'), 56.2
(OCH,), 41.8 (C-1), 36.1 (C-2). LA ¥ ¥ 45 & ekt
B 7€ 1Z A G W0 9 N- 5 -] 200 e i -3- TR A 2 T iz

WAEMS AR, mp 265~267 °C; C,gH,,N,O,-
'"H NMR (500 MHz, CD,0D),: 7.42 (1H,d, J=15.5Hz,
H-7), 6.67~7.08 (13H, Ar-H), 6.38 (1H, d, J = 15.5 Hz,
H-8), 5.88 (1H, d, J = 8.5 Hz, H-7"), 4.16 (1H, d, J =
8.5 Hz, H-8"), 3.85 (3H, s, 3-OCH,), 3.79 (3H, s,
3"-OCH,), 3.47 (4H, m, H-1',2""), 2.75 (4H, m, H-2",2"").,
“C NMR (125 MHz, CD,OD) §.: 172.9 (C-9"), 169.0
(C-9), 156.9 (C-6'), 156.8 (C-6""), 151.1 (C-4), 149.2 (C-
4", 148.1 (C-3"), 146.0 (C-3), 141.8 (C-7), 132.6 (C-1"),
131.2 (C-3'), 131.0 (C-3), 130.9 (C-4', 8'), 130.7 (C-4"",
8""), 130.4 (C-1), 129.3 (C-5), 120.0 (C-8), 119.4 (C-6"),
118.1(C-6),116.5 (C-5',7"),116.3 (C-5"",7""), 113.0 (C-2),
110.5 (C-2""), 90.0 (C-7"), 58.6 (C-8"), 56.7 (3-OCH.,),
56.4 (3"-OCH,), 42.6 (C-1"), 42.2 (C-1""), 35.7 (C-2'),
35.3 (C-2"). LA L%l 45 & Sk e i &N
tribulusamide A.

L&Y6  HEF A, mp 138~140 °C; CH,0,.
'H NMR [500 MHz, (CD,),CO] 6,: 3.03, 3.01 (2xOH),
1.14 (each 3H, s, H-12,13), 1.11 (1H, dd, J = 12.5, 3.0 Hz,
H-5), 1.06 (3H, s, H-15), 0.87 (3H, s, H-14). *C NMR
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[125 MHz, (CD,),CO] d.: 72.2 (C-11), 71.6 (C-4), 55.6
(C-5), 51.1 (C-7), 45.9 (C-9), 44.4 (C-3), 42.2 (C-1),
35.2 (C-10), 28.0 (C-13), 27.7 (C-12), 23.3 (C-8), 23.1
(C-15), 22.4 (C-6), 21.0 (C-2), 19.2 (C-14). VL I %t #&
S84 SCERUH 8 AL A Y RIS B .

EWT HEFR A, mp 256~258 °C; C,H,.0,.
'H NMR [500 MHz, (CD,),CO] 6,.: 4.10, (br, OH), 4.06
(1H,t, J=5.5Hz), 3.20, 3.13 (s, 2xOH), 1.22, 1.17 (each
3H, s, H-14,15), 1.01, 0.94 (each 3H, d, J = 6.5 Hz, H-
12,13). **C NMR [125 MHz, (CD,),CO] d.: 81.5 (C-4),
74.9 (C-10), 71.7 (C-6), 56.2 (C-5), 53.1 (C-1), 49.2 (C-
9), 46.4 (C-7), 42.1 (C-3), 30.7 (C-11), 24.1 (C-8), 23.3
(C-12), 22.4 (C-13), 22.0 (C-2), 21.6 (C-14), 21.6 (C-
15). LA b3 4 & SO e 1% A4k & K teuclatriol o

L&EY8  HEK K, mp 265~266 °C; C,H,0;;
HR-ESI-MS m/z 455.353 6 [M-H] . *H NMR (400 MHz,
CD,0D) 6,;: 5.23 (1H, t, J = 3.6 Hz, H-12), 3.14 (1H, m,
H-3), 2.83 (1H, dd, J = 14.0, 4.8 Hz, H-18), 1.14, 0.96,
0.92, 0.89, 0.80, 0.76 (each 3Hx7, s, H-23,24,25,26,27,
29,30). “C NMR (100 MHz, CD,0D) ¢,: 181.9 (C-28),
145.2 (C-13), 123.7 (C-12), 79.7 (C-3), 56.8 (C-5), 49.8
(C-9), 47.6 (C-17), 47.2 (C-19), 42.9 (C-14), 42.7 (C-
18), 40.5 (C-8), 40.4 (C-4), 39.8 (C-1), 38.2 (C-10), 34.9
(C-21), 34.0 (C-7), 33.8 (C-22), 33.6 (C-29), 31.6 (C-
20), 28.8 (C-15), 28.7 (C-23), 27.9 (C-2), 26.4 (C-27),
24.5 (C-16), 24.0 (C-11, C-30), 19.5 (C-6), 17.7 (C-26),
16.3 (C-24), 15.9 (C-25). LA & ¥ 45 & SCrk M 52 1%
GV RFIIRRE -

A9 MR KA, mp 91~93 °C; C,,H,.0,;
HR-ESI-MS m/z 417.155 2 [M-H,0-H] . 'H NMR
(500 MHz, CD,0D) 4,,: 6.76 (4H, s, H-2,2',6,6'), 4.98
(2H, d, J = 8.5 Hz, H-7,7"), 3.88 (12H, s, 4-OCH,), 3.73
(2H, dd, J = 11.5, 3.5 Hz, H-9*), 3.64 (2H, dd, J = 11.5,
5.0 Hz, H-9'*), 2.33 (2H, m, H-8,8"). *C NMR (125 MHz,
CD,OD) 6,: 149.3 (C-3,3,5,5), 136.2 (C-4,4"), 134.2 (C-
1,1'), 104.8 (C-2,2',6,6'), 84.6 (C-7,7'), 61.7 (C-9,9'),
56.8 (-OCH,), 55.2 (C-8,8"). LA I %k 45 & SC k™
A Ay icario A,

& 10 Atk R, mp 218~221 °C; CH,0,.
'"H NMR [500 MHz, (CD,),CO] d,: 7.59 (1H, dd, J =
8.0, 2.0 Hz, H-6), 7.56 (1H, d, J = 2.0 Hz, H-2), 6.91 (1H,
d, J = 8.0 Hz, H-5), 3.91 (3H, s, 4-OCH.). “C NMR
[125 MHz, (CD,),CO] d.: 167.5 (-COOH), 152.0 (C-4),
148.0 (C-3), 124.9 (C-6), 122.9 (C-1), 115.4 (C-2), 113.4
(C-5),56.3 (-OCH,). LA F##is &5 & SCk i e & &

VIR EIR .

&ML AR, mp214~216 °C; C,H,0,; HR-
ESI-MS m/z 248.962 2 [2M-CO]". 'H NMR (500 MHz,
CD,OD) 6,,: 7.88 (2H, d, J = 9.0 Hz, H-2,6), 6.82 (2H, d,
J = 9.0 Hz, H-3,5). *C NMR (125 MHz, CD,0D) 4
170.1 (C=0), 163.4 (C-4), 133.0 (C-2,6), 122.8 (C-1),
116.0 (C-3,5). LA b % #s 45 & SCikM i w2 iz b &9 8
X FR I R R

fh&¥12  HEK K, mp 240~241 °C; C,H,0,.
'H NMR (400 MHz, CD,0D) 6,: 7.02 (2H, s, H-2,6).
“C NMR (100 MHz, CD,0D) §.: 170.4 (C=0), 146.4
(C-3,5), 139.6 (C-4), 121.9 (C-1), 110.3 (C-2,6). Lk L
Kl 45 A TR e 1A S IR TR

th&13  AEK AR, mp 156~158 °C; C,H,,O;-
'H NMR (400 MHz, CD,OD) 6,: 7.03 (2H, s, H-2,6),
425 (2H, q,J = 7.2 Hz, -CH,-), 1.32 (3H, t, J = 7.2 Hz,
-CH,). C NMR (100 MHz, CD,0D) §.: 168.5 (C-7),
146.4 (C-3,5), 139.7 (C-4), 121.7 (C-1), 110.0 (C-2,6),
61.7 (-CH,), 14.6 (-CH,). LA b3 45 & SR o2 1%
WA N TR LB,

&P 14 kK, mp 198~200 °C; C4H,,0,;
HR-ESI-MS m/z 621.433 7 [2M+CF,CO0] . 'H NMR
(400 MHz, CDCIl,) 4§, 12.11, 12.00 (2xOH), 7.81 (1H,
dd, J = 7.6, 1.2 Hz, H-5), 7.67 (1H, d, J = 8.4 Hz, H-6),
7.64 (1H,d,J=1.2 Hz, H-4),7.28 (1H, dd, J= 8.4, 1.2 Hz,
H-7), 7.08 (1H, m, H-2), 2.46 (3H, s, -CH,). “C NMR
(100 MHz, CDCL,) d,: 192.6 (C-9), 182.1 (C-10), 162.8
(C-8), 162.5 (C-1), 149.5 (C-3), 137.1 (C-6), 133.8 (C-
10), 133.4 (C-4), 124.7 (C-2), 124.5 (C-7), 121.5 (C-4),
120.1 (C-5), 116.0 (C-8'), 113.9 (C-9'), 22.4 (CH,). Lk
B S5 SR e A B R

tEWLS  Afghih, mp 196~197 °C; C,H,, O, HR-
ESI-MSm/z239.076 9 [M+COOH] . *CNMR (100 MHz,
DMSO-d,) d.: 81.1 (C-1), 73.3 (C-5), 72.3 (C-3), 72.1 (C-
6), 70.5 (C-4), 68.1 (C-2), 57.1 (-OCH,), LA k¥ 4%
& SCEREYH E 1% A0 A W0 D-1-O- F BE-JULRE .

th& 16 AR A, mp 70~72 °C; CH.,0,;
HR-ESI-MS m/z 485.282 0 [2M-CO+H]". *H NMR
(400 MHz, CDCL,) d,: 2.35 (2H, d, J = 7.6 Hz, H-2),
1.64 (2H, m), 1.25 (24H, br), 0.88 (3H, t, J = 6.8 Hz,
-CH,). C NMR (100 MHz, CDCL,) J.: 178.8 (C=0),
22.9~34.0 (-CH,-), 14.3 (-CH,). Lk _F¥¥s 45 & ik
W Z AN TN -

3 ZHREEHM R NOHNHILL
AR SIS A MTT V246 0 40 B 25 7%, Giress 32 7172 1
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5E NO & R IK S kP (1 vk . BT A S26 14
# A 39k, B SPSS22 4i itk AF k4T G it 22 a0, R
FH TR 25 ANOVA 43 BT FE A [a] ) 2 30 LE 3¢

PEE STAk: H AT DTRE SR IR S 20 B8 I PRI,
B B 23 B A5 B RO S D0 AT T R I B R 48 B Ak
SIS 5E; TR Wb B3R IS 20 1 TR M 47 53 25
USIWIE ik 4 AR CT e

F TS A SCAAFAER TR
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