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Chemical constituents from aereal parts of Symplocos chinensis
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Abstract: Objective To study the chemical constituents from the aereal parts of Symplocos chinensis. Methods The chemical
constituents were isolated and purified by various column chromatographies. Their chemical structures were identified by
physicochemical properties and spectral analyses. Results Fourteen compounds were isolated from the the aereal parts of S. chinensis
and identified as daucosterol (1), quercetin (2), quercetin-3-O-o-L-rhamnopyranoside (3), isoquercetrin (4), rutin (5), kaempferol-3-
0-0-L-rthamnopyranosyl-(1—6)-p-D-glucopyranoside (6), niga-ichigoside F1 (7), shimobashiraside C (8), bergenin (9),
protocatechuic acid (10), chrysophanol (11), aralia cerebroside (12), 2a, 3, 190, 23- tetrahydroxy-12-en-28-ursolic cid (13), and 2a,
3B, 19a, 23-tetrahydroxy-12-en-28-olenolic acid (14). Conclusion Compounds 3, 5, 6, 8—12 are obtained from the plants of genus
Symplocos Jacq. for the first time, and compounds 2—6 and 8—12 were obtained from the aereal parts of Symplocos chinensis for the
first time.
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T B A = A 2 gy S B R i M BT
GO, AR VRS i SUIRIE 9 A LRI R o K
(R S 1 SR P B L [ v e, DAy e — 20 [ 1
LA L[] P v R A B, ANBIESONS SE LLBR RE S A
HE YA AT TR GRS, Aoy A3 14
MEEY), % i M (daucosterol, 1),
it 52 % (quercetin, 2). it 3 -3-0-a-L-F = HE T
(quercetin-3-0-0-L-rhamnopyranoside, 3). Fifi f7
1 (isoquercetrin, 4). ] (rutin, 5) LIAH-3-0O-
o-L- R 2= -(1—6)-B-D-ML IR i 25 B [kaempferol-3-
0-0-L-rthamnopyranosyl-(1—6)-p-D-glucopyranoside,
6]~ niga-ichigoside F1 (7). shimobashiraside C (8).
#H 3 (bergenin, 9). JUJLZRIE (protocatechuic
acid, 10). K# M) (chrysophanol, 11). aralia
cerebroside (12). 2a, 3B, 190, 23-PUFE3E-12-44-28-
5 951 (20, 3B, 190, 23-tetrahydroxy-12-en-28-
ursolic cid, 13). 2a, 3B, 190, 23-PUFE3E-12-4%-28-
FIURER (2a, 3B, 190, 23-tetrahydroxy-12-en-28-
olenolic acid, 14). L&Y 2~6. 8~12 RIFTIKM
S AR B 3. 5. 6. 8~12 R
WONEAT LY LR
1 UESHH

DP211D HL 73RV (FEEZEL AW A%
SE9R iR A Bruker ARX—600 % 600 Jk i TR b1k
P4 52 (Bruker, Billerica, Massachusetts, United
States); &5 LC—20A C(HAD 3418 m MO
WY, Inertsil fA3%4E (250 mm X 4.6 mm, 5 pm);
Byt LC—10A CHA) 6l 8 & B0i 4, YMC
Prep-ODS %41 (250 mmX20 mm, 10 pm, HA
YMO); #i)JZ01% GFsy MAT O G ByifEvEAL
LJ7); ODS #EaEIEEl (Merck f#[E); Sephadex
LH-20 fE#} (Pharmacia, fiit:); D-101 KLU
NRIEEL G N = AL TR A FD ;s (i) g,
LD Fisher 2] 7 s JLABSRHL . 43 25 iy I
LW, @i, BERR OB R oy pral OB iR
WA, T AREWERH TR ARSI K
Ly KA E FHRE A TATPRA R 75D

e Ll AR T PRI HAIK, T
B = 20T 5T e SOt B2 4 e 4 LR LI B A )
1L Symplocos chinensis (Lour.) Druce T4 -
H85r, AIMBRAAECT ) Va2 AR el ) o
2 RBSSE

e AR b (KRR 9 ke G 20 HFiD,

H 10 i & 95% SBEANFA RIS 2 Ik, R 2 h,
BRI, IR I I R 19T 8 560 go SRR
TAEEEE, ALl S AR S (60~90
C), BERCER, WEEVEN A MBS, BIR S
B o3 S R 4 o BRI LR/ 28 IE A RE IR R €
W, AU (20 111 1) BREEREmE, 15
B 10 MRSy, Wiy 4 4 & Le-HEEC10 0 1—~1 @
1D BREEBRAAEME S 1 (90 mg) 9 (143 mg).
12 (16.3mg). 13 fll 14 (22.5mg); i 74 &
HpE-FE (8 0 1—1 1 1) BREEVEMG, 2RJ5id i Fah
A~ SR 4 8L A AR AT Sephadex LH-20 #E A
kS B A T B RIS 2 (9.8 mg). 3 (1.2
g). 4 (20 mg). 5 (32 mg). 7 (90 mg)- 8 (8.9 mg).
28 95% LR HUG 25 M R 5 8 A5 =11 75% &
FE AR SE N 2 IR, BFR 2 h, A IFTRIUE, s
[0 £ B2 518 291 go AN 5 5B /KIRE, 2
Sl LSRR A v g o ISR SRR AR 3 Ik, IRy
FJ 3 4SBT ), IR SR K
FEEU . KIREUIZ D-101 JCFLIR R g AT (3,
WIKFHIK L 10%- 30%- 60%- 95% L BERE VLN,
LA 5 AN (Fr 1~5) it 4 Fr. 3 KRGS (—
ARE-FHEE 20 0 1—1: 1), ODS (HIEE-/K 10%—
95% ) SEAT LT B SAH )2 v BSOHBUAH 4 1% 43 B 4lifk,
BEAY 6(7.4 mg) 10(47.9 mg) . 11(10.1 mg)-
3 SmEE

&Y 1. AEF K, Molish i 7 e v Al
Liebermann-Burchard ¢ W) & BHM:; S N Xt
WO SLHEEE, SR 3 BN R TT RS T, REEK
BEAT A, BEEEWED 1 Y M.

& 2. BERAR, HER-PE R VEHE .
'H-NMR (600 MHz, DMSO-ds) 6: 12.49 (1H, s,
5-OH), 10.80 (1H, brs, 7-OH), 9.60 (1H, s, 3-OH),
9.37 (1H, s, 3'-OH), 9.32 (1H, s, 4-OH), 7.67 (1H, d,
J=22Hz H-2'),7.53 (1H, dd, J = 2.2, 8.5 Hz, H-6"),
6.88 (1H, d, J = 8.5 Hz, H-5"), 6.40 (1H, d, J=2.0 Hz,
H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); "*C-NMR (150
MHz, DMSO-ds) 0: 146.7 (C-2), 135.5 (C-3), 175.7
(C-4), 160.6 (C-5), 98.0 (C-6), 163.8 (C-7), 93.2
(C-8), 156.1 (C-9), 103.0 (C-10), 121.8 (C-1'), 114.9
(C-2), 144.8 (C-3"), 147.6 (C-4"), 115.5 (C-5"), 119.8
(C-6"0 VL3 5 ok i — 830, e th s

&Y 3: TR, HIR-PO RV FHE .
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'H-NMR (600 MHz, DMSO-d¢) d: 12.68 (1H, s,
5-OH), 10.91 (1H, brs, 7-OH), 9.74 (1H, s, 4'-OH),
9.38 (1H, s, 3-OH), 7.32 (1H, d, J = 2.2 Hz, H-2),
7.27 (1H, dd, J = 2.2, 8.3 Hz, H-6'), 6.88 (1H, d, J =
8.3 Hz, H-5'); 6.41 (1H, d, J=2.1 Hz, H-8), 6.23 (1H,
d, J = 2.1 Hz, H-6), 5.27 (1H, d, J = 1.3 Hz, H-1"),
0.83 (3H, d, J = 6.1 Hz, H-6"); "*C-NMR (150 MHz,
DMSO-dg) J: 156.6 (C-2), 134.4 (C-3), 177.9 (C-4),
161.5 (C-5), 98.8 (C-6), 164.3 (C-7), 93.8 (C-8), 157.5
(C-9), 104.2 (C-10), 121.3 (C-1"), 115.6 (C-2), 145.4
(C-3"), 148.6 (C-4"), 115.8 (C-5"), 120.9 (C-6'), 102.0
(C-17), 70.5 (C-2"), 70.8 (C-3"), 71.3 (C-4"), 70.2
(C-5"), 17.7 (C-6")o Lh_E%d 5 Srik s —a,
MO e 3 T 32-3-0-0-L- 2R

WEY) 4 SEALEETEMA CFED, $hiR-5
¥y 5 S B« "TH-NMR (600 MHz, DMSO-dq) d: 12.64
(1H, s, 5-OH); 10.88 (1H, s, 7-OH), 9.72 (1H, s,
4'-OH), 9.23 (1H, s, 3'-OH), 7.57 (1H, d, J = 2.2 Hz,
H-2), 7.52 (1H, dd, J=2.3, 9.1 Hz, H-6'), 6.84 (1H, d,
J=9.0 Hz, H-5"), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.20
(1H, d, J = 2.0 Hz, H-6), 5.46 (1H, d, J = 7.4 Hz, Glc-
H-1); “C-NMR (150 MHz, DMSO-ds) d: 156.3
(C-2), & 133.3 (C-3), 177.5 (C-4), 161.3 (C-5), 98.7
(C-6), 164.2 (C-7), 93.5 (C-8), 156.2 (C-9), 104.0
(C-10), 121.2 (C-1"), 115.2 (C-2"), 144.8 (C-3'), 148.5
(C-4'), 116.2 (C-5"), 121.6 (C-6"). 100.9 (C-1"), 74.1
(C-2"), 76.5 (C-3"), 69.9 (C-4"), 77.6 (C-5"), 61.0
(C-6"). LA Fd 5 ek — 8", et s
Wy 4 g S AT

WY S: BEERAR, RPN SN 2 PHE.
'H-NMR (600 MHz, DMSO-d¢) &: 12.60 (1H, s,
Cs-OH), 10.85 (1H, s, 7-OH), 9.68 (1H, s, 4'-OH),
9.19 (1H, s, 3-OH), 7.54 (1H, d, J = 2.2 Hz, H-2'),
7.53 (1H, dd, J = 2.2, 8.2 Hz, H-6'), 6.84 (1H, d, J =
8.2 Hz, H-5"), 6.38 (1H, d, J = 2.1 Hz, H-8), 6.19 (1H,
d, J = 2.0 Hz, H-6), 5.34 (1H, d, J = 7.4 Hz, Glc-
H-17),5.29 (1H, d, J= 4.1 Hz, H-1""), 0.99 (3H, d, J =
6.2 Hz, H-6"); "*C-NMR (150 MHz, DMSO-d;) &
156.4 (C-2), 133.3 (C-3), 177.4 (C-4), 1612 (C-5),
98.7 (C-6), 164.1 (C-7), 93.6 (C-8), 156.6 (C-9), 104.0
(C-10), 121.2 (C-1"), 115.2 (C-2"), 144.8 (C-3'), 148.4
(C-4"), 116.3 (C-5), 121.6 (C-6'), 101.2 (C-1"), 74.1
(C-2"), 75.9 (C-3"), 70.6 (C-4"), 76.5 (C-5"), 67.0

(C-6"), 100.8 (C-1""), 70.4 (C-2""), 70.0 (C-3""), 71.9
(C-4""), 68.3 (C-5""), 17.8 (C-6""). LA L ¥ 55 SRR
B, HARA YGRS E i,
REEANE AT R 56 A0 ), WOS EG S T .

AW 6: B, ERER-BEM ROV 2P
'H-NMR (600 MHz, DMSO-ds) &: 12.54 (1H, s,
5-OH), 10.17 (1H, s, 4-OH), 7.96 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.87 (2H, d, J = 8.9 Hz, H-3', 5'), 6.38 (1H,
d, J=1.7 Hz, H-8), 6.17 (1H, d, J = 1.8 Hz, H-6), 5.30
(1H, d, J = 7.6 Hz, H-1"), 437 (1H, d, J = 1.2 Hz,
H-1""), 0.98 (3H, d, J= 6.2 Hz, H-6""); "*C-NMR (150
MHz, DMSO-ds) 0: 177.3 (C-4), 1612 (C-5), 159.9
(C-4"), 156.7 (C-9), 156.6 (C-2), 133.2 (C-3), 130.9
(C-2/, 6'), 120.9 (C-1'), 115.1 (C-3', 5'), 103.7 (C-10),
101.4 (C-1"), 100.8 (C-1"), 99.0 (C-6), 93.9 (C-8),
76.4 (C-3"), 75.7 (C-5"), 742 (C-2"), 71.8 (C-4"),
70.6 (C-3""), 70.4 (C-2""), 69.9 (C-4"), 68.3 (C-5""),
66.9 (C-6"), 17.8 (C-6""). LA ¥ 5 sCik s —
#L MO EAY 6 A ILZSE-3-0-a-L- Bl Z25HE-
(1—6)-B-D-NHL e 1 25 B 1

WEY 7: AEPRESH (FEE), Liebermann-
Burchard J % FH1E, Molish 52 J% B 1 . "H-NMR (600
MHz, CsDsN) #r1, §1.62 (3H, s), 1.38 (3H, s), 1.25
(3H, s), 1.15 (3H, s), 1.09 (3H, s), 1.06 (3H, d, J = 6.7
Hz, 30-CHs) for 6 MHIE(ES (5 AN, 14X
WD, HEMIZEHE) N B JRbe R A =i 6 4.52~4.04
h 10 ANEE T VB B S TR T Uk
LAfEYS, L, 426 (1H, d, J= 8.6 Hz, H-3), 5.55
(1H, m, H-12), 2.93 (1H, s, H-18), 6.33 (1H, d, J = 8.2
Hz, H-17) Jy Bl (035 35 5 715 %55 PC-NMR (150
MHz, CsDsN) i1, 6 MHIIERAS 5 6 14.1 (C-24),
17.2 (C-25), 17.2 (C-26), 23.9 (C-27), 26.7 (C-29),
16.4 (C-30); 9 MBS, Hh 1 AMEREMIRG 5
5 66.2 (C-23), 47.6 (C-1), 18.4 (C-6), 32.9 (C-7), 24.3
(C-11), 29.0 (C-15), 26.4 (C-16), 25.8 (C-21), 37.4
(C-22); 7 MBURAE 5+ Jorh 1 ANGBERRAE 5 6 128.1
(C-12), 2 MEHEPIRIES 6 68.6 (C-2) Fl & 79.0
(C-3), 47.7 (C-5), 47.6 (C-9), 54.1 (C-18), 41.8
(C-20); 8 MFRfE 5, Hrh 1 MRS 5 6 139.0
(C-13), 176.7 (C-28) MEEMEAG T: o 43.4 (C-4),
40.3 (C-8), 38.1 (C-10), 41.9 (C-14), 48.3 (C-17), 72.3
(C-19). A F%ds b5 ek i —s0 ), e fh
&%) 7 4 niga-ichigoside F1.



- 2898 « XX

Chinese Traditional and Herbal Drugs

F45% F208 20014510 A

& 8: Al K. 'H.NMR (600 MHz,
MeOD) i, §6.73 (1H, d, J = 9.0 Hz, H-3), 7.23
(1H, dd, J=9.0, 3.1 Hz, H-4), 7.55 (1H, d, /= 3.1 Hz,
H-6), 6.93 (1H, dd, J = 8.4, 1.0 Hz, H-3"), 7.48 (1H,
ddd, J=8.0,7.3, 1.7 Hz, H-4"), 6.89 (1H, overlapped,
H-5"), 7.83 (1H, dd, J = 8.0, 1.7 Hz, H-6"), 4.85 (1H,
d,J=17.5 Hz, H-1") JPimdL i 7155 64.45 (1H,
dd,J=11.8,7.4 Hz, H-6'), 4.74 (1H, dd, J=11.8, 2.3
Hz, H-6"). 32 HMBC AHXAE 5 )8 WK 1 &%E 1,
A 3 SRR B L, R, o e A
&%) 8 4 shimobashiraside C.

EW9: AEKAR, 1% FeCly LEEARUE 5K
ARG ﬁﬁﬂ%@f&%%éo 'H-NMR (600 MHz, DMSO-d;)

COOH

3,
v l " (}@*OH
o
HO 4
HO
1 &Y 8 EMHhEE HMBC HXfES
Fig. 1 Key HMBC correlations of compound 8

#1 1L&1 8 I NMR #4E (CD;0D)
Table 1 NMR data of compound 8 (CD;0D)

WAL oc Oy HMBC
1 1139 —

2 1588 —

3 118.8 6.73 (1H, d,J=9.0 Hz) C-1,2,5

4 127.0 7.3 (1H,dd,J=3.1,9.0 Hz) C-2,5

5 1509 —

6 119.1 7.55(1H,d,J=3.1 Hz) C-2,4,5,7
7 1731 —

1’ 1032 4.84 (1H,d,J=7.5 Hz) C-5

2" 748 3.47(1H, m)

3 77.8 3.50 (1H, m)

4 72,0 3.43(1H, m)

5 753 3.77(1H, m)

6 656 445(1H,dd,J=11.8,74Hz)  C-7"
4.74 (1H, dd, J=11.8,2.3 Hz)

1” 1135 —

2" 1621 —

3" 1184 6.93(1H, dd,J= 8.4, 1.0 Hz) c-17,5"

4" 137.0 7.48 (1H, ddd,J=8.0,7.3, 1.7 Hz) C-2", 6"

5" 1204 6.89 (1H, m)

6" 1312 7.83 (1H, dd,J=8.0, 1.7 Hz)

7" 1711 —

C_z//’ 4/1’ 717

5:9.77 (1H, s, 6-OH), 8.42 (1H, s, 8-OH), 6.96 (1H, s,
H-9), 5.64 (1H, brs, 11-OH), 5.43 (1H, brs, 12-OH),
4.95 (1H, d, J = 10.5 Hz, H-4), 4.89 (1H, brs, 14-OH),
3.97 (1H, t, J = 10.0 Hz, H-3), 3.82 (1H, brd, J = 11.7
Hz, H-14a), 3.75 (3H, s, -OCH3), 3.62 (1H, t, J = 9.1,
8.6 Hz, H-11), 3.16 (1H, dd, J = 9.1, 8.2 Hz, H-12),
3.54 (1H, t, J = 8.8 Hz, H-13), 3.41 (1H, dd, J = 11.8,
9.8 Hz, H-14b); *C-NMR (150 MHz, DMSO-dj) &
163.4 (C-1, C=0), 151.0 (C-6), 148.1 (C-7), 140.6
(C-8), 118.1 (C-5), 1159 (C-10), 109.5 (C-9), 81.8
(C-13), 79.8 (C-3), 73.7 (C-11), 72.1 (C-4), 70.7 (C-12),
61.1 (C-14), 59.8 (-OCH3). LA s 5 SCik4RiE —
U7, MU EACE 9 N .

AW 10: KEAEH K. "H-NMR (600 MHz,
DMSO-dg) d: 12.26 (1H, s, -COOH), 9.59 (1H, s,
4-OH), 9.24 (1H, s, 3-OH), 7.28 (1H, d, J = 2.0 Hz,
H-2), 7.23 (1H, dd, J = 2.0, 8.2 Hz, H-6), 6.73 (1H, d,
J =182 Hz, H-5); C-NMR (150 MHz, DMSO-d;) &
167.4 (C-7), 150.1 (C-4), 144.9 (C-3), 121.9 (C-6),
121.7 (C-1), 116.6 (C-2), 115.2 (C-5). LJL%KHE 53z
mkRE 8, s A A 10 4 R LASIR

a1 A EOERIRG S (S5, "H-NMR
(600 MHz, CDCl3) d: 12.13 (1H, s, 1-OH), 12.03 (1H,
s, 8-OH), 7.83 (1H, dd, J = 1.0, 7.5 Hz, H-5), 7.68
(1H, brd, J = 8.2 Hz, H-6), 7.3 (1H, dd, J = 1.1, 8.3
Hz, H-7), 7.66 (1H, brs, H-2), 7.11 (1H, s, H-4), 2.47
(3H, s, -CH3); "C-NMR (150 MHz, CDCLy) &: 192.7
(C-9), 182.2 (C-10), 162.9 (C-8), 162.6 (C-1), 149.5
(C-3), 137.1 (C-6), 133.8 (C-10a), 133.4 (C-4a), 124.7
(C-2), 124.5 (C-7), 121.5 (C-4), 120.1 (C-5), 116.0
(C-8a), 113.9 (C-9a), 22.4 (-CH3). LA #5455 SCHR R
E-g, W A 11 K

AW 12: FEO R, 10%808R- BRI
4416, "H-NMR (600 MHz, CsDsN) 6: 0.87 (6H, t,
J=6.6 Hz, 2XCHj3), 5.51 (2H, m, H-8, 9), 8.60 (1H,
d, J=9.2 Hz, NH), 4.96 (1H, d, J = 7.7 Hz, H-1"),
4.50 (1H, dd, J = 2.3, 12.2 Hz, H-6"a), 4.35 (1H, dd,
J=153,11.9 Hz, H-6"b), 4.73 (1H, dd, J = 6.8, 10.6
Hz, H-1a), 4.53 (1H, dd, J = 4.6, 10.8 Hz, H-1b), 4.59
(1H, m, H-2"); “C-NMR (150 MHz, CsDsN) ¢: 70.5
(C-1), 51.6 (C-2), 75.9 (C-3), 72.4 (C-4), 33.8 (C-5),
26.6 (C-6), 32.1 (C-7), 130.8 (C-8), 130.6 (C-9), 33.3
(C-10), 22.9~32.9 (C-11~17), 142 (C-18), 175.6
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(C-1"), 72.4 (C-2), 35.5 (C-3'), 22.9~32.9 (C-4'~
15), 14.2 (C-16), 105.6 (C-1"), 75.2 (C-2"), 78.4
(C-3"), 71.4 (C-4"), 78.6 (C-5"), 62.6 (C-6"). LA %k
a5 Sk Y, W e A 12 ) aralia
cerebroside.

&Y 13, 14: AW 13 Al 14 1R IREWIER
5, AEMA, IEAFRMEN N ZHERN RS E
TFI TLC S —A 2L, HAERAh (254,
365 nm) [ FEAN; R OREW AR, R
RN =R B s th 60 MnfE 'S, 2 H0E
X e S I, H A2y 102, Hiin]
BE A g AR AL =it 5. BARBR (S 5
ARIHE . & 13: “C-NMR (150 MHz,
CsDsN) d: 482 (C-1), 69.2 (C-2), 78.6 (C-3), 44.0
(C-4), 48.8 (C-5), 19.0 (C-6), 33.5 (C-7), 40.8 (C-8),
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