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A new phenolic glycoside from stems of Gordonia chrysandra
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Abstract: Objective To study the chemical constituents of the stems of Gordonia chrysandra. 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 special analysis. Results Five compounds were isolated from the stems of G. chrysandra and
elucidated as 3,4-dimethoxyphenol 1-O-3-D-[6-O-(4-hydroxy-3,5-dimethoxylbenzoate)-glucopyranoside (1), 3,4,5- trimethoxyphenyl-6-
O-vanilloyl-B-D-glucoside (2), 2a,3f,19a-trihydroxyolean-12-en-23,28-dioic acid (3), betulinic acid (4), 3-O-p-D-galactopyranosyl-
(1-2)-[B-D-glucopyranosyl-(1—2)-a-L-arabinopyranosyl-(1—3)]-p-D-glucuronopyranosyl-3f,160,220,28-tetrahydroxy-22-O-tigloyloxy-

olean-12-ene-23-al (5). Conclusion Compound 1 is a new compound named chrysandroside A, and compounds 3—35 are isolated
from this plant for the first time.

Key words: stems of Gordonia chrysandra; phenolic glycoside; 3,4-dimethoxyphenol 1-O-B-D-[6-O-(4-hydroxy-3,5-dimethoxylbenzoate)-

glucopyranoside; chrysandroside A; betulinic acid
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TSR IR L ) - LR R A B (3,4-dimethoxy-
phenol 1-O-B-D-[6-O-(4-hydroxy-3,5-dimethoxylben-
zoate)]-glucopyranoside, 1)+ 3,4,5- = 5 JE K HE-6-0-
TN -B-D-F AT (3,4,5-trimethoxyphenyl-6-
O-vanilloyl-B-D-glucopyranoside, 2). 2a,3B,19a-=
$2 L 5% R -12- M5 -23,28- R R ( 20,3PB,190-
trihydroxyolean-12-en-23,28-dioic acid, 3). FHHER
(betulinic acid, 4). 3-O-B-D-F-FLFiIE-(1—-2)-[B-D-
] 250 B i -(152)-a-L- B A7 B s -(153)]-B-D- 4l %)
B R -3B,1601,220,28- P #4 3 -22-O- E2L 2 I 4 2k -
FIHR-12-45-23-%  (3-O-B-D-galactopyranosyl-(1—2)-
[B-D-glucopyranosyl-(1—2)-a-L-arabinopyranosyl-
(1—-3)]-B-D-glucuronopyranosyl-3p,160,22a,28-tetra-
hydroxy-22-O-tigloyloxy-olean-12-ene-23-al, 5). Ft
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TRF GEEZEZREEERD; UV ] UV-260 %51
ST (HARRHEATD; RY-1G 1 5l E AL
(P RE R PR A 7D s Autopol IV-T/V
Jie A% (32 DKSH A#]); Varian UNITY INOVA
500 - FE LRI (32 Varian A 7] )5 Micromass
ZabSpec JiiE Y (3EE Micromass A ); Waters
ACQUITY UPLC/Xevo G2 Q TOF =73 H iy (3£
Waters AH]); FEHVER KB (g7
) "); EYELA SB-1000 i 754X, EYELA A-1000
S BUEI/K A %E (HAR EYELA A, il % it
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Fm AT OISR, HWEEEEERN T B
LT A, Eiama gk, AR e E S
AF) (CIL) 774l HAb A a8 A o pr 4.

iR H s TURURGN, ZVLVEA 2 A A
DB FEE AT REBC R FE 03 46 8 N L 2R RSk 2R R AR
W 2 K3k A% Gordonia chrysandra Cowan 125, Fx
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fif, & IEAHRER R, DL =S H - -7k (8 1 2 ¢
0.3) NUEMLH, AwEf, &IFMHEHES, 13 22
ANy Fr. 1~22. Fr. 5 (3.8 g) &H R 4 A (2
B, DLFEE-K (20 © 80—80 : 20) BEFEWEML, 4
RO R, &9 20 NS> (Fro 5-1~
5-20). Fr. 5-3 (43.4 mg) £ AH i Rl 4% A i,
PLZSE-/K (15185, 7mL/min) NiRENHH, 5311k
E¥1 (82 mg, ,=63.7 min) 12 (16.6 mg, =
76.5 min). Fr. 5-6 (140.7 mg) 4 SkH e &k 45
FHEE, DLFEE-0.1% =9 L2 (80 : 20, 7 mL/min)
R, BRI EY 3 (46.6 mg, r=88.3 min)
FALAEY) 4 (24.1 mg, t=101.6 min). Fr. 5-8 (22.5
mg) LLZSE-0.05% =9 LR (36 : 64, 7 mL/min)
NBIAE, Z A R A el o B AR B S
Y5 (13.7mg, txr=78.1 min).
3 HmEE

& 1. AR, mp 130~131 C; [a]y
-35.3° (¢ 0.10, MeOH). UV EniZAb & W1E F R
T OIS 212 nm AT 279 nm. IR B8 #
FE (3408 cm™) ALHEHIE (1709 cm ™) HIKIL.
HR-ESI-MS i 45 k73 7 8BS 70 m/z: 519.148 2
[M+Na]" (it 5N 519.150 2), o FR N
Ca3HogO100 TRIKFE NMATHEANS AT D-% %]
B, SAH LS 264 BANE A HP-5(30 m X 0.25 mm,
0.25 um); SALIRSE 250 C; FEFTHESAE: WA
BE 160 C, RETHEE 280 C (JHEME 5 C/
min), 280 ‘C#¥#F 10 min; KIS FID; 6 &
280 C; HANEA, ®R=21.562 min.

'H-NMR i &7~ 1 4 ABX & RS0 75 75
FAE5: oy 6.58 (1H, d, J = 1.5 Hz), 6.50 (1H, dd,
J=8.0,1.5Hz) M 6.48 (1H,d, J=8.0 Hz); 141 A,
BERANRFES: oy 7.20 2H, s); 4 NHEZE
=5 0y 3.61 (6H, s) F13.76 (6H, s); th4l, 'TH-NMR
WL H T 1 AMHER IR 1155 on4.81 (1H, d,
J="1.5Hz). HHEHIESHIE KN T o B EH
HUE 2 IR 2T R I R BR A A B . PC-NMR i
BoR 23 AMfES, Hd 1 ASRESRERE S (oc
165.6)\ 12 MR EFAG 5 6 MHERIE S 4 M
AHEIAE S, DL EEIRRINAEY 1 TR MR
&Y, 5 CkaE" ) 4-25E-3- ALK ® 1-0-
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C-4 MHREL, YHRIEALT C4"fr. 4 LTk, fh
A1 EREEN 34 HFEIEER 1-0-B-D-
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Fig.1 Structure and key HMBC correlations of compound 1

£1 L&Y 1 8 "H-NMR # PC-NMR FiZ#HE (500/125
MHz, DMSO-dg)

Table 1 'H-NMR and “C-NMR data of compound 1
(500/125 MHz, DMSO-d;)
DA On dc  DEPT
1 151.7 C
2 6.58 (1H, d, J=1.5 Hz) 1024 CH
3 1493 C
4 1440 C
5 6.48 (1H, d, /J=8.0 Hz) 112.1 CH
6 3.25(1H, dd, J=8.0, 1.5 Hz) 106.7 CH
3-OMe 3.61 (3H, s) 554 CH;
4-OMe 3.61 (3H, s) 559 CH;
1 4.81 (1H, d, J=7.5 Hz) 101.0 CH
2! 3.23 (1H, m) 733 CH
3! 3.31 (1H, m) 76.5 CH
4 3.25 (1H, m) 704 CH
5! 3.72 (1H, m) 739 CH
6’ 4.60 (1H, m), 4.23 (1H, m) 64.1 CH,
1" 119.1 C
2" 7.20 (1H, s) 107.3 CH
3" 147.6 C
4" 1412 C
5" 147.6 C
6" 7.20 (1H, s) 107.3 CH
7" 1655 C
3"-OMe 3.76 (3H, s) 56.2 CH;
5"-OMe  3.76 (3H, s) 56.2 CH;

& 2: AR (HEE, ESI-MS m/z: 495
[M—H], 519 [M+Na]'. 'H-.NMR (600 MHz,
DMSO-dg) d: 7.41 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
7.32 (1H, d, J = 2.0 Hz, H-2"), 6.80 (1H, d, J = 8.0
Hz, H-5"), 6.28 (2H, s, H-2, 6), 494 (1H, d, J = 7.5
Hz, Gle-H-1"), 3.56 (3H, s, 4-OCH3), 3.61 (6H, s, 3,
5-OCHj), 3.76 (3H, s, 3"-OCH;); “C-NMR (150
MHz, DMSO-dg) d: 153.8 (C-1), 94.1 (C-2, 6), 153.5
(C-3, 5), 100.5 (C-1"), 73.4 (C-2), 76.3 (C-3'), 70.1
(C-4"), 74.1 (C-5"), 64.0 (C-6'), 119.8 (C-1"), 109.6
(C-2"), 1482 (C-3"), 151.7 (C-4"), 1154 (C-5"),
123.8 (C-6"), 55.9 (3, 5-OCHj3), 60.4 (4-OCHj3), 55.5
(3"-OCH3). LA -¥¥fE 5 scikapoE —50™, #eit
G2 N 3,4,5- = HE R IR HL-6-O-F FE It 3 -B-D-7H]
BIRETT .

& 3: AR A ESI-MS m/z: 519 [M+H],
517 [M—H] . 'H-NMR (600 MHz, CsDsN) J: 5.56
(1H, brs, H-12), 1.73 (3H, s, H-26), 1.59 (3H, s,
H-24), 1.20 (3H, s, H-27), 1.13 (6H, s, H-25, H-30),
1.08 (3H, s, H-29); C-NMR (150 MHz, CsDsN) §:
48.3 (C-1), 69.1 (C-2), 81.5 (C-3), 55.4 (C-4), 52.9
(C-5), 21.9 (C-6), 33.6 (C-7), 40.6 (C-8), 49.2 (C-9),
39.2 (C-10), 24.7 (C-11), 123.4 (C-12), 145.4 (C-13),
42.6 (C-14), 29.5 (C-15), 28.8 (C-16), 46.5 (C-17),
453 (C-18), 81.5 (C-19), 36.2 (C-20), 29.6 (C-21),
33.6 (C-22), 180.5 (C-23), 13.9 (C-24), 17.9 (C-25),
17.7 (C-26), 25.3 (C-27), 181.3 (C-28), 29.3 (C-29),
25.3 (C-30) LA ¥ 5cikdhoE — 5, Wk se
WA 34 20,38,190- = F2 3 55 R -12-4%5-23,28-
TR

e 4: AR (HEE, ESI-MS m/z: 479
[M+ NaJ’, 455 [M—H] . 'H-NMR (600 MHz,
CsDsN) 6: 4.67 (1H, d, J = 2.4 Hz, H-29a), 4.49 (1H,
d, J= 0.6 Hz, H-29b), 3.17 (1H, dd, J = 15.6, 7.8 Hz,
H-3), 2.48 (1H, m, H-19), 1.51 (3H, s, H-30), 0.95
(3H, s, H-27), 0.79 (3H, s, H-26), 0.78 (3H, s, H-23),
0.73 (3H, s, H-25), 0.54 (3H, s, H-24); C-NMR (150
MHz, CsDsN) d: 39.8 (C-1), 29.0 (C-2), 78.4 (C-3),
39.6 (C-4), 56.2 (C-5), 19.8 (C-6), 35.1 (C-7), 41.4
(C-8), 50.1 (C-9), 37.8 (C-10), 21.5 (C-11), 26.4
(C-12), 37.9 (C-13), 43.2 (C-14), 30.6 (C-15), 38.9
(C-16), 56.9 (C-17), 48.1 (C-18), 50.0 (C-19), 151.6
(C-20), 33.2 (C-21), 40.5 (C-22), 28.6 (C-23), 16.6
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(C-24), 16.7 (C-25), 16.7 (C-26), 15.2 (C-27), 179.2
(C-28), 110.3 (C-29), 19.1 (C-30). LA_- % 5 iRk
B, WS LAY 4 N EHR

&Y 5: AR R (FEE . mp 233~235 C;
[a]¥ +18.2° (¢ 0.35, MeOH), ESI-MS m/z: 1201 [M—
H] . 'H-NMR (600 MHz, CsDsN) &: 9.92 (1H, brs,
H-23), 7.08 (1H, g, J = 12.0, 6.0 Hz, Tig-H-3), 6.30
(1H, dd, J = 12.0, 5.4 Hz, H-22), 5.84 (1H, d, J = 7.2
Hz, Gal-H-1), 5.66 (1H, d, J = 7.8 Hz, Ara-H-1), 5.28
(1H, brs, H-12), 5.00 (1H, d, J = 7.2 Hz, Glc-H-1),
4.68 (1H, d, J = 7.8 Hz, GlcA-H-1), 4.46 (1H, brs,
H-16), 3.91 (1H, dd, J = 12.0, 4.8 Hz, H-3), 3.72 (1H,
d, J = 10.8 Hz, H-28a), 3.56 (1H, d, J = 10.8 Hz,
H-28b), 1.56 (1H, d, J = 15.0 Hz, Tig-H-4), 1.93 (3H,
s, Tig-H-5), 1.42 (3H, s, H-27), 1.38 (3H, s, H-24),
1.09 (3H, s, H-30), 1.05 (3H, s, H-29), 0.73 (3H, s,
H-26), 0.71 (3H, s, H-25); "C-NMR (150 MHz,
CsDsN) Aglycone &: 38.2 (C-1), 25.5 (C-2), 84.9
(C-3), 55.2 (C-4), 46.9 (C-5), 20.9 (C-6), 36.1 (C-7),
41.7 (C-8), 48.7 (C-9), 31.5 (C-10), 23.8 (C-11), 124.0
(C-12), 142.7 (C-13), 44.5 (C-14), 30.1 (C-15), 72.5
(C-16), 44.9 (C-17), 40.4 (C-18), 47.6 (C-19), 32.4
(C-20), 31.8 (C-21), 71.8 (C-22), 210.6 (C-23), 11.3
(C-24), 15.9 (C-25), 16.8 (C-26), 27.2 (C-27), 69.3
(C-28), 33.5 (C-29), 19.5 (C-30); Tig &: 167.4 (C-1),
130.2 (C-2), 137.2 (C-3), 14.4 (C-4), 12.8 (C-5):
Sugars: GlcA &: 104.4 (C-1), 78.3 (C-2), 85.2 (C-3),
70.7 (C-4), 77.3 (C-5), 172.0 (C-6); Ara &: 101.8
(C-1), 84.0 (C-2), 75.5 (C-3), 69.8 (C-4), 67.7 (C-5);
Glc d: 107.9 (C-1), 76.4 (C-2), 78.4 (C-3), 70.9 (C-4),
77.2 (C-5), 62.3 (C-6); Gal 6: 103.1 (C-1), 73.9 (C-2),
75.2 (C-3), 71.0 (C-4), 76.5 (C-5), 61.9 (C-6). LA L%
5 ckaiaE — =Y, WA 5 8 3-0-B-D-

L HEIE-(1-2)-[B-D-F6 4 B F-(1—-2)-a-L-BiT 1A
BEE-(1—3)]-B-D-%8) %] Bl BL J5-3B, 160, 220,28-VU¥%
H-22-0- G B AE S-SR - 12-05-23- 1
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