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A new iridoid glycoside from leaves of Callicarpa nudiflora
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Abstract: Objective To study the chemical constituents of the leaves of Callicarpa nudiflora. Methods The chemical constituents
were isolated and purified by column chromatography on silica gel, MPLC, and PHPLC. Their structures were elucidated on the basis
of physicochemical properties and spectroscopic analysis. Results Five compounds were isolated from the leaves of C. nudiflora and
clucidated as 6'-O-caffeoyl-ajugol (1), luteolin (2), 5,4'-dihydroxy-3,7,3'-trimethoxyflavone (3), luteolin-4'-O-(6"-E-caffeoyl)-
B-D-glucopyranoside (4), and 2a,3a,190,23-tetrahydroxyurs-12-en-28-ursolic acid (5). Conclusion Compound 1 is a new compound
named nudifloside A1.
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caffeoyl)-B-D-glucopyranoside, 4] 2a,30,190,23-/1
FFHE-12-45-28- 5 5 R (20,30,190,23-tetrahydroxyurs-
12-en-28-ursolic acid, 5). L&Y 1 NFILEW,
T NBAEEERE Al
1 {XE5HH

Aglient Technologies 1260 AH (L HEAY . 2D
1200 B & AH (B4 CGEEZERRIEERA
A]); Buchi W AR & LAY it DL AADD;
Sartorius BP211D A4 B3 R (HB [E FEHE R AR HD s
UV-260 K40 E T (HARBEARD; RY-1G
I p A (R E R R AL A IR A A
Autopol IV-T/V Jig6{¢ (3£[E DKSH A F]); Varian
UNITY INOVA 600 i S %3 4RAC (£ HE Varian
/~7]); Micromass ZabSpec Jii 154X (3¢ E Micromass
/A®]); Waters ACQUITY UPLC/Xevo G2 Q TOF 15
OYPEREAY (ZEE Waters AF]D; HIAVEIR KGR
(iR EE T 280 ) EYELA SB-1000 Jighs 2 K
X EYELA A-1000 S B4EF /K H 4 R (H A EYELA
AFD; Cig RAHERL, il %& EEH: (250 mmX 20
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T e O € 1% - DY AR A - K AT R ] 5 1% 45 H T 4
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HAH 533.163 5), 454 'TH-NMR F1 C-NMR &5
oy 7N CrqH300120 BRI M AT A AL AR 43 T A
i D-EE

'H-NMR %37 X Bom 1 AR 155
oy 7.46 (1H, d, J = 15.8 Hz, H-7"), 6.27 (1H, d, J =
15.8 Hz, H-8"); 1 41 ABX 75 & Jii T{5 5 oy 7.04 (1H,
d, J = 2.0 Hz, H-2"), 6.74 (1H, d, J = 8.2 Hz, H-5"),
6.98 (1H, dd, J= 8.2, 2.0 Hz, H-6"); 1 /MK )5 3 Jit
F1E5 6y 4.51 (1H, d, J= 7.9 Hz); It4F, '"H-.NMR
BEIRZS 1 AR IE I BRI Bk il B 2245 55 O 6.14 (1H,
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dd, J = 6.2, 2.0 Hz), 522 (1H, d, J = 2.6 Hz), 4.82
(1H, dd, J = 6.2, 3.1 Hz), 3.70 (1H, m), 2.51 (1H, m),
2.33 (1H, dd, J = 9.8, 2.4 Hz), 1.83 (1H, dd, J = 12.9,
6.1 Hz), 1.63 (1H, dd, J=12.9, 5.4 Hz), 1.11 (3H, s)-
PC-NMR # BR 24 M55, Hd, 1 ANEEBIE S
5 0c 166.5; 1 A [ SABERRAE 5 : 6c 113.7 F1 145.7;
1 AR ERRAE S oc 105.1 A1 138.7; 1 NIFFE
W55 6c 125.3, 114.8, 145.3, 148.7, 115.7, 121.5; 1
AFESY TS S 6c 97.6 (C-1'), 73.1 (C-2"), 75.6
(C-3"), 70.0 (C-4"), 73.9 (C-5"), 63.3 (C-6'). iXLL¥
RUE 1 ARAE 1A UHEBEE AT 1 /> 4 b R
TG KHED 1 BHEREE CMEED 6"-0-
caffeoylharpagide! "S3E4T LLAE, W& $ym AR, H/b
I MREEGES.

& HMBC ' (& 1), & HEMImE H-1" (On
4.51) FIINGREE T T C-1 (6c 91.7) FHR, RE
0 B B G IE BRI R RS T 0 C-1 62, F3 b,
B HE H-6" (0y 4.40, 3.66) FOFEEHRIL (¢
166.5) AHIC, 2 B NI 2 % B2 704 A M1 C-6.

0
HO ud ®

0

0
0

HO
HO

HO OH

El1 k&1 MEHINEZER HMBC H8X
Fig.1 Structure and key HMBC correlations of compound 1
£ NOESY i1, W% 3 H-1 5 H-10 A% LUk
H-10 5 H-6 A%, $LHI C-6 F1 C-8 hif2ksh B #
A [FIR, WEEE) H-5 F1 H-9 A5G, Ud B A4 Bk s

JC 2 MNP . L5 EPTA, (a1 45
"F%jj 6'-O-MIMERL 2 2 BERLF , iy 4 A BRIE SRR
Al, SR 1. BARZHEESE A& 1.

EY 2. HEmAK, 7708 CisHioOs,
ESI-MS m/z: 285 [M—H] , 287 [M+H]+, 309 M+
N.’:1]+o 'H-NMR (600 MHz, DMSO-dg) d: 12.96 (1H, s,
5-OH), 7.44 (1H, dd, J = 7.8, 1.8 Hz, H-6"), 7.40 (1H,

d, J = 1.8 Hz, H-2)), 6.91 (1H, d, J = 7.8 Hz, H-5'),
6.69 (1H, s, H-3), 6.46 (1H, d, J = 2.4 Hz, H-8), 6.22
(1H, d, J = 2.4 Hz, H-6); “C-NMR (100 MHz,
DMSO-dg) &: 163.8 (C-2), 102.9 (C-3), 181.6 (C-4),
157.3 (C-5), 98.7 (C-6), 164.0 (C-7), 93.8 (C-8), 161.5
(C-9), 103.7 (C-10), 119.0 (C-1), 113.3 (C-2'), 145.6
(C-3"), 149.6 (C-4), 116.0 (C-5"), 121.5 (C-6") BA %k
o5 SCHraRiE— 50, St A 2 ARRE R,
tEY 3. wWEMK, 5 TFHN CiHigOr,

ESI-MS m/z: 343 [M—H] , 379 [M+CI] . 'H-NMR
(400 MHz, CDCl3) 6: 12.65 (1H, s, 5-OH), 7.70 (1H,
d, J = 2.0 Hz, H-2'), 7.68 (1H, dd, J = 8.4, 2.0 Hz,
H-6'), 7.05 (1H, d, J = 8.4 Hz, H-5"), 6.45 (1H, d, J =
2.2 Hz, H-8), 6.36 (1H, d, J = 2.2 Hz, H-6), 3.98 (3H,
s, 3-OCH;), 3.88 (3H, s, 7-OCH;), 3.86 (3H, s,
3-OCH;3): "“C-NMR (100 MHz, CDClLy) &: 156.7
(C-2), 138.8 (C-3), 178.7 (C-4), 162.0 (C-5), 97.8
(C-6), 165.4 (C-7), 92.2 (C-8), 155.9 (C-9), 106.0
(C-10), 122.4 (C-1"), 110.9 (C-2), 146.3 (C-3"), 148.3
(C-4'), 114.6 (C-5"), 122.7 (C-6"), 60.2 (3-OCHj), 56.1
(3'-OCH3), 55.8 (7-OCHs). LA % 5 CikkiE —

U, % b S 3 N 54 3,7 3= A
T .
e 4. dEERER, 5FRN C30H26014’

ESI-MS m/z: 609 [M—H], 645 [M~+CI]"» 'H-NMR
(400 MHz, DMSO-dy) : 12.92 (1H, s, 5-OH), 7.50
(1H, d, J = 15.8 Hz, H-7"), 7.50 (1H, d, J = 2.0 Hz,
H-2'), 7.43 (1H, dd, J = 8.7, 2.0 Hz, H-6"), 7.23 (1H, d,
J=28.7 Hz, H-5"), 7.06 (1H, d, J = 1.7 Hz, H-2""), 7.03
(1H, dd, J = 8.0, 1.7 Hz, H-6""), 6.76 (1H, d, J = 8.1
Hz, H-5"), 6.72 (1H, s, H-3), 6.46 (1H, d, J = 1.8 Hz,
H-8), 6.31 (1H, d, J= 15.8 Hz, H-8'"), 6.21 (1H, d, J =
1.8 Hz, H-6), 5.00 (1H, d, J= 7.0 Hz, H-1"), 4.45 (1H,
dd, J = 11.8, 2.1 Hz, H-6"a), 4.24 (1H, dd, J = 11.9,
6.3 Hz, H-6"b), 3.77 (1H, m, H-5"), 3.39 (1H, m,
H-2"), 3.39 (1H, m, H-3"), 3.30 (1H, m, H-4"); "

NMR (100 MHz, DMSO-dg) &: 163.3 (C-2), 103.9
(C-3), 181.9 (C-4), 161.6 (C-5), 99.1 (C-6), 164.5
(C-7), 94.2 (C-8), 157.5 (C-9), 104.1 (C-10), 124.9
(C-11), 113.8 (C-2), 147.1 (C-3"), 148.5 (C-4"), 116.0
(C-5", 118.5 (C-6"), 100.9 (C-1"), 73.3 (C-2"), 75.8
(C-3"), 70.1 (C-4"), 74.1 (C-5"), 63.4 (C-6"), 125.6
(C-1"), 114.9 (C-2"), 145.8 (C-3""), 148.7 (C-4""),
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#1 L4418 'H-NMR #1 BC-NMR KiL#4E (600/150 MHz, DMSO-dy)
Table 1 'H-NMR and *C-NMR data of compound 1 (600/150 MHz, DMSO-dj)

A On dc HMBC
PRIk T
1 522 (1H,d,J=2.6 Hz) 91.7 C-3,C-4,C-8,C-9
3 6.14 (1H, dd, J= 6.2, 2.0 Hz) 138.7 C-1,C-4,C-5
4 4.82 (1H, dd, J= 6.2, 3.1 Hz) 105.1 C-3, C-5, C-6
5 2.51 (1H, m) 40.0 C-3, C-4, C-6, C-7, C-9
6 3.70 (1H, m) 77.1 C-4,C-5,C-7,C-8
7 1.83 (1H, dd, J=12.9, 6.1 Hz) 49.9 C-5,C-6, C-8, C-9

1.63(1H, dd, J = 12.9, 5.4 Hz)

8 76.5
9 2.33 (1H, dd, J=9.8, 2.4 Hz) 49.7 C-1,C-5,C-7, C-8
10 1.11 (3H, s) 25.0 C-7,C-8, C-9
WA e P e
1" 125.3
2" 7.04 (1H, d, J=2.0 Hz) 114.8 C-1",C-3", C-4", C-6", C-7"
3" 145.3
4 148.7
5" 6.74 (1H, d, J= 8.2 Hz) 115.7 C-1",C-3", C-4", C-6"
6" 6.98 (1H, dd, J= 8.2, 2.0 Hz) 121.5 C-1", C-2", C-3", C-4", C-5", C-1"
7" 7.46 (1H, d, J=15.8 Hz) 145.7 C-1", C-2", C-6", C-8" C-9"
8" 6.27 (1H, d, J=15.8 Hz) 113.7 C-1",C-7",C-9"
9" 166.5
] 2
I 451 (1H, d,J=17.9 Hz) 97.6 C-1,C-2, C-3'
2 3.02 (1H, m) 73.1 C-3', C-4'
3 3.17 (1H, m) 75.6 C-2', C-4'
4 3.18 (1H, m) 70.0 C-2',C-3, C-5'
5 3.44 (1H, m) 73.9 C-4
6 4.40 (1H, dd, J = 11.8, 6.2 Hz) 63.3 C-9", C-5', C-4'

3.66 (1H, dd, J=11.8, 1.7 Hz)

116.0 (C-5"), 121.6 (C-6"), 145.6 (C-7"), 113.9
(C-8"), 166.7 (C-9""). LA %# 5 ScikkiE —5'™,
BERIAEY) 4 NARBHEZR-4-0-(6"-E-WMHEE)-B-D-

WEL T 2] 2 B Y o

twEY 5. AR, 5T XA C3HysOss
ESI-MS m/z: 503 [M—H], 527 [M+Na]".
(400 MHz, CsDsN) d: 5.57 (1H, brs, H-12), 4.27 (1H,
m, H-2B), 4.13 (1H, d, J = 2.2 Hz, H-3B), 3.90 (1H, d,
J=10.7 Hz, H-23a), 3.73 (1H, d, J = 10.7 Hz, H-23b),
3.02 (1H, s, H-18), 1.65 (3H, s, 27-CH3), 1.40 (3H, s,
29-CH3), 1.11 (3H, s, 26-CH3), 1.00 (3H, s, 25-CHj3),

"H-NMR

0.85 (3H, s, 24-CH3), 1.09 (3H, d, J = 6.9 Hz, H-30);
BC.NMR (100 MHz, CsDsN) &: 42.5 (C-1), 66.4
(C-2), 78.9 (C-3), 42.7 (C-4), 43.7 (C-5), 18.5 (C-6),
33.3 (C-7), 40.6 (C-8), 47.8 (C-9), 38.5 (C-10), 24.2
(C-11), 128.0 (C-12), 140.1 (C-13), 42.0 (C-14), 29.3
(C-15), 26.4 (C-16), 48.4 (C-17), 54.7 (C-18), 72.8
(C-19), 42.3 (C-20), 27.1 (C-21), 38.5 (C-22), 71.3
(C-23), 17.1 (C-24), 17.8 (C-25), 17.4 (C-26), 24.8
(C-27), 180.9 (C-28), 27.0 (C-29), 16.9 (C-30). Ll L
HolE 5wk — =M, Wtk aw s N
20,30,190,23-PU 2 FE-12-07-28-Z J5 PR



* 1750 * ¢ %% Chinese Traditional and Herbal Drugs 2 49 % 25 83§ 20184 4

S Ak ot i PR AV AR 4 9 (0 96 40 R A 0K BRI 28 A L 1K B [+

[1]1 XIBHA. 22252 M) dbal: AR DA M, PUEAEFRET [7]. 2, 2016, 47(17): 3070-3073.
2008. [12] B& 3, MEA. BACEBRBURAIEF B R e ThRe st

[2] DanY, Qian Z Z, Liu Y Z, et al, New collection of crude IOWETE [J]. T ARFE TR BN, 2006, 13(8): 39-41.

(3]

[4]

(6]

(7]

[11]

drugs in Chinese Pharmacopoeia 2010 1. Callicarpa
Linn. and related items [J]. Chin Herb Med, 2010, 2(4):
272-288.

BE, Bk, R, 5. BRI BRI ST R
[J. I}Mt?%'ﬁllﬁ}ﬂ?, 2012, 27(1): 60-64.

HE N RBTIFE S — N R, B 5 BRI R B
[0]. "hEZY, 1972, 3(2): 42-44.

o [ 5 2 Bl B 24 PR BE RO R RIE FE BT, o [ B
BREpe2imt s, e BERPR R0, 55 hEiE
(G 5 M M. dbst: NRPEA R, 1994.

Zhou Z Q, Wei X Y, Fu H Z, et al. Chemical constituents
of Callicarpa nudiflora and their anti-platelet aggregation
activity [J]. Fitoterapia, 2013, 88: 91-95.

ARG EMT . gEENE M) Jb: BeEiR
*t, 1977.

R, O, WOOA, SR BB ERM AL )
[]. HEZARKEEER, 2010, 41(2): 120-123.

FERE, 7 Of, R, 5 IR
1. B LR R 741, 2007, 15(4): 359-362.
Beor, #OBk, R, 5. BRAE R BRI STt e
[7]. BRI 51IR IR, 2012, 27(1): 60-64.

WK, BB, & W, & BRIERERRG N ER

[13]

[14]

[15]

(18]

[19]

RATE, 7 Y, FTHRIE, S RIEERE WK 5T
K ILMAERBEF [1]. IACH RS & 44, 2009,
18(26): 3161-3162.

BT, K B, & W, % BIERRMER Y 5
FRVEPERE FCHE R (7). HRELZG, 2017, 48(5): 1015-1026.
Chen B, Liu Y, Liu H W, et al. Iridoid and aromatic
glycosides from Scrophularia ningpoensis Hgysp . and
their inhibition of [Ca®"]; increase induced by KCI [J].
Chem Biodiver, 2008, 5(9): 1723-1735.

WA, R, B B SER R HURMATE
W [J]. TEZY, 2014, 45(4): 458-465.

Ali H A, Chowdhury A K A, Rahman A K M, et al.
Pachypodol, a flavonol from the leaves of Calycopteris
floribunda, inhibits the growth of Caco 2 colon cancer
cell line in vitro [J]. Phytother Res, 2008, 22(12):
1684-1687.

Xi Z X, Chen W S, Wu Z J, et al. Anti-complementary
activity of flavonoids from Graphalium affine D. Don [J].
Food Chem, 2012, 130(1): 165-170.

Seto T, Tanaka T, Tanaka O, et al. B-glucosyl esters of
19a-hydroxyursolic acid derivatives in leaves of Rubus
species [J]. Phytochemistry, 1984, 23(12): 2829-2832.



