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Analysis of Chemical Constituents of the Root and
Stem of Symplocos laurina Wall
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Abstract; The compounds of Symplocos laurina Wall. were isolated by column chromatography on silica
gel and the chemical constituents were elucidated by spectroscopic analysis. Nine compounds were ob-
tained from the ethanol extract of the stem and root of Symplocos laurina Wall. and identified as oleanolic
acid-3-acetate (1), erythrodiol-3-acetate (2), stigmasterol (3), o-spinasterol (4), vanillic acid
(5), sucrose (6), maltose (7), 5, 4'-dihydroxy-7- methoxyflavanone (8), myo-inositol (9), re-

spectively. All the compounds were isolated from the plant for the first time.
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&1, LyuRes s, 6,264 ~267 C.'H
NNR 8 n @ XA 7 Aiﬁ’”ﬁﬂ’aﬁﬁﬁ’i%%
A3 8y 1.13 (3H, s), 0.95 (3H, s), 0.93
(3H, s), 0.91 (3H, s), 0.87 (3H, s), 0.86
(3H, s), 0.75 (3H, s), RINZMLEY I =5k
LG 842.05 (3H, s) J& 3 fii i LW AH AL
FHEFRFES, 6,528 (1H, t, J = 3.2 Hz)
TS EA AR, P C NMR i 5.122.6 Al
143. 6 B FHUR LR B IR (55 . &R EY 1
5 SCHR P SR IR -3 - £ TR T 1 il 15 R A % B H R —
Y IS E AT 1 SR RR-3- LR

A2 (EREFE-3-C R ), TLEs RS
i, 6,243 ~244 C."H NNR i B R 5 3IX 4 74
REFH P REEAES, 20k 8, 1.17 (3H, s),
0.97 (3H, s), 0.95 (3H, s), 0.90 (3H, s),
0.88 (3H, s), 0.88 (3H, s), 0.87 (3H, s), %
Wz & =i 2R 5. 8, 2.05 (3H, s)
B3 EEN ORI T FE 5. 84 5.20
(1H, t, J = 3.5 Hz) EHLEWHEAA™",
4.51 (1H, dd, J = 8.9, 7.0 Hz) J&3 fui& ;%am
AL E R FEY, 8,3.56 (1H, d, J = 10.9
Hz),3.22 (1H, d, J = 11.0 Hz) J& 28 % %
-OHff% b i (5% . C NMR % 5. 122. 6 Fi1143.6
TR RS S . SR A Y 2 50k
Hh AR -3 - 2 TR T A e 3 S A — 3
H IS E S 2 S AR -3 SRR

k&3 (SHiE), LEERYW, o, 169
~170 °C ,'H NNR ¥ @75 t A°-38-OH- 5 B 1) 45 fF
=1.5.3.53 (1H, m), 5.36 (1H, brs), §,5.17
(1H, dd, J = 14.9, 8.6 Hz), 5.03 (1H, dd, J =
15.1, 8.3 Hz) 435l J& T HS B 4% 22-H F1 23-H,
8,1.60 (3H, s), 8,1.26 (3H, s) 4r3IJE T &3
() 19-Me 1 18-Me, Z:HiALGW 3 5 5 BEM ik
RS — Y, B E S 3 N
Fist

EW 4 (a-3EE B, TTEIRG &S, 6,
168 ~170 °C ,'H NMR % & 75 t A7-38-OH- {5 i (1)
SAF(% 5 5, 3.60 (1H, m), 5.17 (1H, t, J =
11.8 Hz), &,5.17 (1H, t, J = 11.8Hz), 5.03
(1H, dd, J = 15.1, 8.3 Hz) 3 B T 655 B 4
22-H f123-H, 6, 1.02 (3H, d, J=8.5Hz ), §,
0.84 (3H, d, J=6.0 Hz ) Z4}5J&E T & ¥R 21-Me

F129-Me, 8, 0.55 (3H, s), &, 0.82 (3H, s)
Iy HJE TSR H 18-Me 11 19-Me, 2 AL G 4
5 o 5 RO BRI AN S RE 2, e
EY 4 Ny o-TE I

EW s (FRER), REOH ARG &, 0,
211 ~212 °C,'H NNR §,,7.61 (1H, dd, J = 8.2,
1.9 Hz), 7.58 (1H, d, J = 1.8 Hz) I 6.92
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WA EBIERATE 1, 3 4 L BRI R RS54
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Fig. 1 Chemical structure of compounds 1, 2, 3, 4, 5, 6, 7, 8, 9
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FE R 28 st E A SR T X6 I S
TRBEARALIE s IR ] Bruker-400 BURZRHESEHRIL
M7E, T™MS JyNFR; HZHrElE (200 ~ 300 H )
, WREETERERE H BN BT ) A, K
BRI R b4

SEER AR AR, 2012 4E 10 SR AT ARA
BN AR B 0L, )N P R 2 R 2 IR
PP E IR L& IS B4 954 (Sym-
plocos laurina Wall. ) . FrAS 485 ( HXX-001),
TRAFT )M 2 R b 27 B th 2 Ak e =
2.2 REBE55E

TER B A PR AR (3 ke), BEIS, ¢ =
95% LBEE IR I 4 WATRIFRRARE (86 g).
BRI T/KP, HMIRELZR OB (EtOAc),
IE T (n-BuOH) ZEMR, 735013 Z R ZBEAH (50
g), IETEAH (9.5 g). EtOAc 2 (50 g) &
e (200 ~300 H) #2EMr, YAl - 2RE
i (PE-EtOAc) ({AFHLLN 95:5—0:100) #4735k
B, ZJEUREEH IR O - Wil (AR 91—
0:100) PEME, HFXRBBCENHERBUR— w0,
15598 Mo M PE-EtOAc (fRFRLLR 9:1) Wk
BE ARG 1, 2, 3, 4, H PE-EtOAc ({4
ER 7:3) B SEMEEY 5, M EtOAc-
MeOH (AFALLHR 7:3) VEBLARMS21MLE6, T,

TR E YR ZE (462 ¢), KIS, ¢ =

95% L PRI 4 ISP R ERE (10 g) o ¥
REBIFEAKY, OB, 1548 OhEH
(5.5 ), EtOAc $& ) (5.5 g) &AL (200 ~
300 H) F:ZEMr, LA CH,CL,-MeOH HEATHH B BEME -
M CH,Cl,-MeOH ({&FREL R 97:3) VRIS 1345 3]
598, M CH,CL-MeOH (MAFHLL 1:1) BEME
iR E Y 9.
3 YRR SR B

a1 GPEURIR-3-CRMR) , L YuRES
fn (NER) , 6, 264 ~267 C,'"H NMR (400 MHz,
CDCL,) §:5.28 (1H, t, J = 3.2 Hz), 4.59 ~4.43
(1H, m), 2.83 (1H, dd, J = 13.7, 3.9 Hz),
2.05 (3H, s), 1.13 (3H, s), 0.95 (3H, s), 0.93
(3H, s), 0.91 (3H, s), 0.87 (3H, s), 0.86
(3H, s), 0.75 (3H, s); “C NMR (100 MHz,
CDCl,) §:38.5 (C-1),25.6 (C-2),81.0 (C-
3),37.7 (C-4),55.4 (C-5),18.2 (C-6),
32.9 (C-7),39.5 (C-8),47.6 (C-9), 37.0
(C-10),23.4 (C-11), 122.6 (C-12), 143.6
(C-13),41.9 (C-14),27.7 (C-15),22.9 (C
-16),46.6 (C-17),41.1 (C-18),45.7 (C -
19),30.7 (C -20), 33.6 (C-21), 32.9 (C -
22),27.1 (C-23), 17.2 (C-24), 15.2 (C -
25),16.7 (C-26), 25.9 (C-27), 179.9 (C -
28), 33.1 (C -29), 23.6 (C -30), 21.3
(OCOCH,), 171.1 (OCOCH,) ,

EY 2 (MR ZEE-3-LRER) , ok
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i (&), 6,243 ~244 °C.'H NMR (400 MHz,
CDCL) 6:5.20 (1H, d, J = 3.5 Hz), 4.51 (1H,
dd, J = 8.9, 7.0 Hz), 3.56 (1H, d, J = 10.9
Hz), 3.22 (1H, d, J = 11.0 Hz), 2.06 (3H, s),
1.17 (3H, s), 0.97 (3H, s), 0.95 (3H, s), 0.90
(3H, s), 0.88 (3H, s), 0.88 (3H, s), 0.87
(3H, s); "C NMR (100 MHz, CDCL,) &: 37.7 (C
-1),23.6 (C-2),80.9 (C-3),37.7 (C-4),
55.2 (C-5),18.2 (C-6),32.5 (C-7), 36.8
(C-8),47.4 (C-9),36.8 (C-10),23.5 (C -
11),122.2 (C-12), 144.2 (C-13),41.7 (C -
14),25.52 (C-15),21.9 (C-16), 38.26 (C -
17),42.3 (C-18), 46.4 (C-19), 31.0 (C -
20),34.1 (C-21), 30.9 (C-22), 28.0 (C -
23),16.7 (C-24),21.29 (C-25), 16.7 (C -
26),25.9 (C-27),69.7 (C-28), 33.1 (C-
29), 23.5 (C -30), 15.6 (OCOCH,), 171.0
(OCOCH;) o

a3 (DB, TEMREHS (A7),
0,, 169 ~170 C.'"H NMR (400 MHz, CDCL,) §:
5.36 (1H, brs), 5.17 (1H, dd, J = 14.9, 8.6
Hz), 5.03 (1H, dd, J = 15.1, 8.3 Hz), 3.53
(1H, m), 2.44 ~2.13 (3H, m), 2.08 ~ 1.94
(3H, m), 1.85 (3H, d, J = 9.9 Hz), 1.60 (3H,
s), 1.56 ~1.49 (6H, m), 1.26 (3H, s), 1.03
(9H, d, J = 6.9 Hz), 0.86 (6H, d, J = 3.9
Hz), 0.81 (3H, s), 0.80 (2H, s), 0.71 (3H,
s);”C NMR (100 MHz, CDCl,) §: 31.3 (C-1),
31.7 (C =2), 71.8 (C -3), 40.8 (C -4),
140.7 (C-5), 121.7 (C-6), 31.9 (C-7),
32.1 (C-8), 50.1 (C-9), 36.5 (C-10),
21.5 (C-11),39.7 (C-12), 42.2 (C-13),
56.9 (C—-14),24.4 (C-15),29.0 (C-16),
56.9 (C-17), 12.4 (C-18), 19.4 (C-19),
40.5 (C-20),21.1 (C-21),138.3 (C-22),
129.3 (C-23),52.2 (C-24),31.9 (C-25),
19.0 (C-26), 21.1 (C-27), 25.4 (C-28),
12.7 (C-29),

a4 (a-EHEE), TEIRE W (R
), 6,168 ~170 C.;'"H NMR (400 MHz, CDCI,)
5:5.17 (2H, t, J = 11.8 Hz), 5.04 (1H, dd, J
=15.0, 8.8 Hz), 3.61 (1H, m), 1.62 (3H, s),
1.04 (3H,d, J = 6.4 Hz),0.90 ~0.84 (3H, m),
0.81 (6H, d, J = 1.7 Hz), 0.56 (3H, s);"C
NMR (100 MHz, CDCL,) &: 37.2 (C -1), 31.6

(C-2),71.1 (C=3),38.1 (C-4),40.3 (C-
5),29.7 (C-6), 117.5 (C-7), 139.5 (C -
8),49.5 (C-9), 356 (C-10), 21.1 (C -
11),39.6 (C-12), 43.4 (C-13), 551 (C -
14),23.1 (C-15),28.5 (C-16), 56.0 (C -
17),12.1 (C-18), 13.0 (C-19), 40.9 (C -
20),21.2 (C-21), 138.2 (C-22), 129.5 (C
-23),51.2 (C-24),31.8 (C-25),21.1 (C
-26),19.0 (C-27),254 (C-28), 12.1 (C
-29),

e s (FER), WEEAHRESH (W
fil), 6,, 211 ~212 C.,'"H NMR (400 MHz, Ace-
tone- d,) 8:7.61 (1H, dd, J = 8.2, 1.9 Hz), 7.58
(IH, d, J = 1.8 Hz), 6.92 (1H, d, J = 8.2 Hz),
3.91 (3H, s); "C NMR (100 MHz, Acetone-d,) §:
122.8 (C-1), 115.5 (C -2), 148.1 (C -3),
152.1 (C-4), 113.5 (C =5), 124.9 (C -6),
167.7 (COOH), 56.3 (OMe) ,

ke e (FEM), AEIJCREK (HE),
0,, 186 ~ 187 C.,'"H NMR (400 MHz, Pyr-d;) &:
7.40 (1H, d, J = 3.7 Hz), 6.29 ~6.17 (1H,
m), 6.00 ~5.84 (1H, m), 5.71 (1H, d, J =
10.3 Hz), 5.60 ~5.46 (3H, m), 5.46 ~5.32
(2H, m); "C NMR (100 MHz, Pyr-d;) §: 93.6 (C
-1),75.7 (C-2),80.0 (C-3),71.9 (C-
4),75.0 (C-5),63.1 (C-6), 106.0 (C -
1'),73.5 (C-2"), 84.5 (C-3"),75.2 (C -
4'),62.5 (C=5"),64.9 (C-6"),

EWT (FHW), AaEE (P, 6,
151 ~152 °C ,'H NMR (400 MHz, Pyr-d;) §: 5. 88
(IH,d, J = 3.6 Hz), 5.33 (1H, d, J = 7.6
Hz),4.80 ~3.96 (17H, m,); "C NMR (100 MHz,
Pyr-d;) 8: 100.9 (C-1),75.6 (C-2),76.5 (C
-3),74.6 (C-4),74.1 (C-5),65.0 (C-6),
96.2 (C-1"),77.4 (C-2"),80.5(C-3"), 80.7
(C-4"),78.8 (C-5"),652 (C-6"),

L&y 8, ik, 6,, 137 ~138 C,'H
NMR (400 MHz, CDCl,) &: 12.03 (1H, s, 5-OH) ,
9.67 (1H, s, 4'-OH), 7.33 (2H, d, J = 5.2 Hz,
H-2',6"), 6.89 (2H, d, J = 5.3 Hz, H-3",
5'),6.07 (2H, dd, J =9.5,2.7 Hz, H-8, 6),
5.36 (1H, dd, J = 12.6, 2.8Hz, H-2), 3.81
(3H, s, 7-OCH,), 3.12 (1H, dd, J=16.6, 12.6
Hz , H-3a), 2.80 (1H, dd, J = 16.6, 2.8 Hgz,
H-3b); "C NMR (100 MHz, CDCl,) &: 196.2
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553 &

(C-4),167.1 (C-2),163.1 (C-4"), 162.2
(C-7),157.2 (C-5F19), 128.2 (C -6),
128.1 (C-2"H16"),122.0 (C-1"),115.1 (C -
3'F15), 104.0 (C-10), 102.1 (C-3), 94.1
(C-8),552 (OMe -7),

Em (WLEE) , EW &K (HEE), 6,210
~211 °C ,'H NMR (400 MHz, D,0) §: 4.10 (1H,
s),3.73~3.62 (2H, m), 3.57 (2H, d, J = 9.0
Hz), 3.37 ~3.26 (1H, m); "C NMR (100 MHz,
D,0) §: 74.3,72.4,72.4,72.2,71.1, 71. 1,
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