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A new phenylpropanoid from resin of Styrax tonkinensis
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Abstract: Objective To study chemical constituents from the resin of Styrax tonkinensis (Pierre) Craib ex Hartw and their
cytotoxicities. Methods The compounds were isolated by column chromatography over MCI gel CHP-20P, silica gel, Sephadex
HL-20, and flash chromatography coupled with preparative HPLC. Their structures were elucidated by spectroscopic analysis
including IR, 1D-NMR, 2D-NMR, and HR-ESI-MS. Furthermore, the cytotoxicities of the chemical components against HepG-2,
A549, HeLa, MCF-7, and PC-3 cell lines were measured by CCK-8 method. Results Six compounds, (E)-3-[3-methoxy-
4-(2-ethoxy-2-oxoethoxy)-phenyl]allyl benzoate (1), 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxybenzofuran
(2), (+)-cedrusin (3), (+)-pinoresinol (4), (+)-pinoresinol monomethy ether (5), and styraxin (6) were isolated from the resin of S.
tonkinensis. And the 1Cso values of the six compounds to HeLa, HepG-2, MCF, PC-3 and A549 cell lines were more than 100
pmol/L. Conclusion Compound 1 is identified as a new phenylpropanoid named as stytonkinether, and compounds 2—6 are
isolated from the resin of this plant for the first time. And all six compounds show no obviously cytotoxic activities.
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T NATH T2 6080 . A S 30 3 i )k rg 22 B 7
95% LK SEHU TS IR £ 16 2 G AL AT B 9T
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4-(3- WV AR k-2 S AR TR AR i ) R R A A 5 O TP R
( (E)-3-[3-methoxy-4-(2-ethoxy-2-oxoethoxy)-phenyl]
allyl benzoate, 1). 2-(4-F5%E-3-H 53K H)-5-(3-
=W OEE)-7- B B ORI B W [2-(4-hydroxy-3-
methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxybenzo-
furan, 2]\ (+)-FHIAFE [(+)-cedrusin, 3]\ (+)-14
fE & [(+)-pinoresinol] (4). AR Z B HEE [(+)-
pinoresinol monomethy ether] (5) Fl% 8 &5 %
(styraxin, 6), HHLEM 1 (B 1) &R AN
1 NIRRT R B ED, dr o e BEmE. [
i, FIH CCK-8 ¥4 ik 6 Mb-& 4t AT s 41 i
BRETERETT, 4R RN N E 0% HeLa 4.
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JifdE PC-3 A LA S N it AS49 2 3 o BH S5 41 g
BE, EEENHR A KT 100 pmol/L.
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Fig. 1 Structure of compound 1

I-600 NMR #Z LRI EEARE w AR %HE
# UPLC/Q-TOF 6230 7Y ffy ¥ - Jif i W F A%
Shimadazu LC-6AD #ill £ M4 = Z0A e A C H AR B
BAT]D; Agela Cheetah MP200 Rz K i i) £ (1
B RGN E AR AT, ODS fifk: (400 mm X
40 mm, 50 pum, Merck 2 A]); il 25 B & AH
YMC-Pack ODS-A & (250 mmX20 mm, 10
um). AT AH YMC Cis B4 (250 mm X 4.6
mm, 5 um), HA YMC 2A#]; A Rp-Cs FEE (50
pm, By aalAre); MR AR GFss MR
W 100~200. 200~300 HEERE (5 ST
J 7 F R B Sephadex™ LH-20( J£[E Amersham
Pharmacia Biotech AB A &]); Fisher il i (3£
EZEER A=) brails] (EZERD.
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YIEAAEM Styrax tonkinensis (Pierre) Craib ex Hartw
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2 EESENE

W B2 S ke, e, H 95%EEKIZ
TEIREL (BRUGRIE 3 d, W40, $£3 00, A3F
PRI, RO NSO TR, WR4E,  IE R K R A
IPEL R AEE (60~90 C) (BFk 5 L, 3%
25 L) BEFR e (FRK S L, 3£ 40 L) ZEARFIARHL,
ISV FIAR B A g BEER 06 2 DNEERGHAZ . Y
BE 2 CBE R ERAL (2 2 kg) SRERRFE G (200~
300 H, 8 kg) 7 &, MK A iHiT-Tg R <056 (100 -
1. 50:1.30:1. 100:5, 15:1, 10: 1. 5: 14
301101, 00D BEEEBEML, AIFHEIERARE] 7
ALY Fr. Bi~Bg. Fr. By (2] 598 g) &RER A (o3
(200~300 H, 3 kg) 77 &5, 193] 7 N4y (Fr. Bai~
B2.7).Fr. B23(#£] 63.2 g)% MCI #: 4 1%(50~75 pum,
100 g) 7, MKIXHHEE-/K (30 1 70—~100 : 0,
I B I N 10% 1R FR 73 30 BEEEBEIE, 153 10
ANAr (Fr. Basi~Basi0). Fr. Bass (4] 132 mg)
28 A% HPLC 4088, HIEE-/K (851 15) Pifli,
HEEY) 4 (64 mg). Fr. Bass (£ 200 mg) &
Sephadex LH-20 #:foily, —&Hk-HEE (1: 1) ¥
fiatifth, P& ARHI% HPLC 435, FEE-/K (58 :
42) W, BEMEY 2 (24mg) A3 (32mg). Fr.
Bass (£ 2.1 g) &R # tailk, FIfE-7K (30 :
70—90 : 10> BEFEGEML, 19315 AN (Fr. Bassi~
B2355) 0 HeH Fr. B2ssi (29 102 mg) & Al £ HPLC
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I3, FEE-7K (55 1 45) Pelli, [ 21A9 5 (12 mg);
Fr. B23si (#2124 mg) 4 Sephadex LH-20 FE A3, —
AFE-FEE (1D Heligift, FHS A% HPLC
I3ES, FHEE-K (60 © 40) Pefii, H5EMEEYT 6 (9 mg).
Fr. B2z7 (#4990 mg) &S A4 HPLC 755, -
K (73027 B, BERLEY1 (47 mg).
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tEY 1: WEMRY. (o] -30.5° (¢ 0.15,
MeOH); HR-ESI-MS m/z: 369.133 7 [M—H]~ (i3
8 369.133 8), #tHor+AN CoaiHnOs, AHLHIE
N 100 IR YEiE R HEE (1717 em™) FIZIR (1609,
1514 cm™) MIfFAES
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b, AITDLWEE R A 1 R 21 ANEYS, B
10 MAHFIR B L 6 DA (Hid 2 MR ZER,
A ANAHIRIZERR )« 3 AR B AT 2 AN R R
(£ . 'H-NMR iEh R f 2 HARAES, H
th 6 6.77 (1H, d, J = 8.3 Hz, H-5), 6.92 (1H, dd, J =
8.3, 1.9 Hz, H-6), 6.99 (1H, d, J = 1.9 Hz, H-2) N
ABX &R FR, KU 1A 1,34-=HBURIRIA LS
¥J; 08.08 (2H, dd, J = 8.4, 1.3 Hz, H-2, 6), 7.45 (2H,
m, H-3, 5) 1 7.56 (1H, m, H-4), FHILIEAE 1 N
BRI LK. M TH-H COSY i, "&b &

1 HE A -CH=CH-CH=CH-CH=. -CH,-CH=CH- .
=CH-CH=A1-CH,-CH3 F Bt (| 2 7).

M HMBC #% (& 2) Haf%1, H-2'F1 C-7" (¢
166.6) fH5%, H-9 4r5F1 C-7'v C-9 MK, H-8 Fl
C-1 R LK H-7 Al C-2 #%, &54 64.97 (2H, dd,
J=6.5,1.2 Hz, H-9) Hx(55 65.8 (C-9), KL
HAFETE R IR R N v B [RIRY, 2R FRER 2RI TN
B Jr B A A I o R 2S5 6 6.68 (1H, d, J =
15.8 Hz, H-7), 6.30 (1H, dt, J = 15.8, 6.5 Hz, H-8) 1]
E RN, RAE N RAME, B E X, 18
HMBC i H M 3| A ZE S [0 3.91 (3H, 9)]
Al C-3 (6c 149.9) AHK LS H-5 M1 C-3 MK, F£H
AT C-3 . RS M B BL it 2= 5 a1 2
HWAEY) (E)-3-(3,4-dimethoxyphenyl)allyl benzoate #H
FEEHRUSIEEA—S, [FR, @i E R, K
HALEY 1 F1 (E)-3-(3,4-dimethoxyphenyl) allyl
benzoate 4514 b 1175 FAANAE T C-4 AL U ZEAN A
M7E HMBC 3 Ho-10 F1 C-4. C-11 #H2%, H-12
M C-11 MK LA H-2. H-6 M1 C-4 5%, S560R(5
5 0 147.6 (C-4) 1 66.7 (C-10), F I HF RGN
fig Fr BEFIBG IR .08 A Bl i C-4 1 C-10, &1 O &
TAHE 25 ERTR, e THEY 1 SR (E)-3-
[3-F 4 F-4-(2- LB FE-2- A L) R F G A 2

#£1 1£L&4 1 H '"H-NMR (600 MHz, CD30D) F1 3C-NMR (150 MHz, CD30D) #i&
Table1 'H-NMR (600 MHz, CD30D) and 3C-NMR (150 MHz, CD30OD) data of compound 1

R A 5 & TR ot &
1 131.0 (C) 1 169.0 (C)
2 6.99(1H,d,J=19Hz) 110.0 (CH) 12 426 (2H, q, J="7.1 Hz) 61.5 (CHa)
3 149.9 (C) 13 129 3H, t, J=7.1 Hz) 14.3 (CH3)
4 147.6 (C) 1’ 130.4 (C)
5 677(1H,d,J=83Hz) 114.3 (CH) 2,6 8.08 (1H, dd, J= 8.4, 1.3 Hz) 129.8 (CH)
6  6.96(I1H,dd, =83, 1.9 Hz) 119.9 (CH) 3,5 7.46 (1H, m) 128.5 (CH)
7 6.68(1H,d,J=15.8 Hz) 134.2 (CH) 4 7.56 (1H, m) 133.2 (CH)
8  6.30(1H,dt J=158,6.5Hz) 122.1 (CH) 7 166.6 (C)
9 497 (2H,dd,J=6.5, 1.2 Hz) 658 (CH:) | -OCH;  3.91 (3H,s) 56.1 (CHz)
10 4.68 (2H, s) 66.7 (CH2)
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2 k&1 HEZE '"H-'"H COSY (—) 1 HMBC #Hx
Fig. 2 Key 'H-'H COSY correlations (—) and HMBC

correlations of compound 1
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AW 2: AETEEEA AR, T H . 'TH-.NMR
(600 MHz, CD;0D) &: 6.79 (1H, d, J = 2.1 Hz, H-2'),
7.34 (1H, dd, J = 8.0, 2.1 Hz, H-6"), 7.37 (1H, br. s,
H-4), 6.98 (1H, s, H-3), 6.95 (1H, d, J = 8.0 Hz, H-5"),
6.66 (1H, d, J = 1.6 Hz, H-6), 3.99 (3H, s, 7-OCHs),
3.96 3H, s, 3-OCH3), 3.65 2H, t, J = 6.5 Hz, H-3"),
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2.77 (2H, t, J = 7.4 Hz, H-1"), 1.92 (2H, m, H-2");
BC-NMR (150 MHz, CD;OD) d: 157.2 (C-2), 100.9
(C-3), 113.0 (C-4), 138.3 (C-5), 108.4 (C-6), 143.3
(C-7), 147.5 (C-Ta), 124.3 (C-3a), 132.3 (C-1"), 110.1
(C-2"), 146.9 (C-3"), 145.3 (C-4"), 119.3 (C-5"), 116.4
(C-6"), 35.8 (C-1"), 33.4 (C-2"), 62.4 (C-3"), 56.8
(7-OCH3), 56.7 (3'-OCH3). iy it ¥ 5 SCik
WM EEE A ), S e 2 N 2-(4-F%
3 -3- A I )-5-(3- R A 4k )-7- F AR 2 R FF R IR

WwEY 3. ATERMAR, BT HE. (o)
+6.8° (¢ 0.15, MeOH). 'H-NMR (600 MHz, CD;0D)
8:7.02 (1H, d, J= 2.0 Hz, H-2), 6.91 (1H, dd, J = 8.4,
2.0 Hz, H-6), 6.79 (1H, d, J = 8.4 Hz, H-5), 5.53 (1H,
d, J = 6.1 Hz, H-7), 3.48 (1H, m, H-8), 3.87 (1H, m,
H-9a), 3.77 (1H, dd, J = 11.0, 7.4 Hz, H-9b), 3.85 (3H,
s, 3-OCH3), 6.61 (1H, brs, H-2"), 6.63 (1H, brs, H-6"),
2.60 (2H, t, J = 7.5 Hz, H-7'), 1.82 (2H, m, H-8"), 3.58
(2H, t, J = 6.5 Hz, H-9"); 3C-NMR (150 MHz,
CD;0D) ¢: 133.9 (C-1), 109.5 (C-2), 147.9 (C-3),
146.2 (C-4), 115.3 (C-5), 118.7 (C-6), 87.3 (C-7), 54.5
(C-8), 64.0 (C-9), 128.6 (C-1"), 115.1 (C-2'), 140.7
(C-3"), 145.3 (C-4"), 135.5 (C-5'), 34.6 (C-6"), 34.7
(C-7"), 31.5 (C-8'), 61.3 (C-9), 55.2 (3-OCH3). ik
PG E 5 SRR E I BE AR —ET), W el
AN (F)Fk.

WEY 4 AETERHMA, BTHE. (ol
+61.5° (¢ 0.15, MeOH).. 'H-NMR (600 MHz, CD;0D)
d:3.14 (2H, m, H-1, 5), 4.76 (2H, d, J = 4.4 Hz, H-2,
6), 3.87 (2H, dd, J = 9.0, 3.4 Hz, H-4a, 8a), 4.28 (2H,
dd, J = 9.0, 6.8 Hz, H-4b, 8b), 6.87~6.89 (4H, m,
H-2, 2", 5, 5'), 6.84 (2H, dd, J = 8.0, 2.0 Hz, H-6',
6"), 3.88 (6H, s, 2X-OCH3); C-NMR (150 MHz,
CD;0D) 6: 54.2 (C-1, 5), 85.9 (C-2, 6), 71.8 (C-4, 8),
132.8 (C-1, 1), 109.1 (C-2', 2", 147.6 (C-3', 3"),
145.7 (C-4', 4", 118.9 (C-5', 5"), 114.6 (C-6', 6"),
55.9 2 X-OCH3). iRk 2E%0 4 5 SRR (1 208
BEAR S, M ET 4N ()RR,

&Y 5: A IEE M K. "H-NMR (600 MHz,
CD;0D) 6: 6.97 (1H, d, J= 1.7 Hz, H-2), 6.99 (1H, s,
H-2'), 6.77 (1H, d, J = 8.1 Hz, H-5), 6.83 (1H, dd, J =
8.2, 1.7 Hz, H-6), 6.93 (2H, m, H-5', 6'), 4.75 (1H, d,
J =43 Hz, H-7), 4.73 (1H, d, J = 4.3 Hz, H-7'), 3.16
(2H, m, H-8, 8'), 4.29~4.17 (2H, m, H-9b, 9b"), 3.86

(2H, m, H-9a, 9a’), 3.87 (3H, s, 3-OCH3), 3.85 (3H, s,
3-OCH3), 3.84 (3H, s, 4-OCH3); BC-NMR (150
MHz, CD;OD) ¢d: 134.6 (C-1), 109.9 (C-2), 149.1
(C-3), 147.1 (C-4), 115.4 (C-5), 119.2 (C-6), 86.8
(C-7), 54.8 (C-8, 8'), 72.2 (C-9), 133.4 (C-1"), 109.7
(C-2"), 149.9 (C-3"), 149.6 (C-4"), 112.1 (C-5"), 119.4
(C-6"), 86.6 (C-7"), 72.1 (C-9'), 55.8 (3, 3-OCH3),
55.6 (4-OCHs)o bk il 2230 5 STk Ao 1 B
A, WA EAEY) 5 AR R A

&Y 6: A IEE LN K. 'TH-NMR (600 MHz,
CDCl3) 6: 5.99 (2H, s, -OCH,0-), 6.92 (1H, d, J = 1.8
Hz, H-2), 6.77 (1H, dd, J = 8.0, 1.8 Hz, H-5), 6.88
(1H, d, J = 8.0 Hz, H-6), 5.32 (1H, d, J= 3.6 Hz, H-7),
3.44 (1H, dd, J = 9.1, 3.6 Hz, H-8), 6.84 (1H, d, J =
2.0 Hz, H-2"), 7.01 (1H, d, J = 8.0 Hz, H-5"), 6.79 (1H,
dd, J = 8.0, 2.0 Hz, H-6"), 5.30 (1H, d, J = 3.6 Hz,
H-7'), 3.21 (1H, m, H-8"), 4.30 (1H, dd, J = 9.4, 4.7
Hz, H-9'a), 4.33 (1H, dd, J = 9.2, 7.0 Hz, H-9'b), 3.94
(3H, s, 3-OCH;); 3C-NMR (150 MHz, CDCls)
132.5 (C-1), 108.6 (C-2), 148.4 (C-3), 148.7 (C-4),
105.9 (C-5), 118.1 (C-6), 83.5 (C-7), 53.5 (C-8), 176.9
(C-9), 133.3 (C-1"), 108.3 (C-2'), 146.8 (C-3'), 145.6
(C-4"), 114.5 (C-5"), 119.0 (C-6"), 84.8 (C-7"), 50.1
(C-8"), 72.9 (C-9"), 101.5 (-OCH,0-), 56.2 (3'-OCH3).
IR S EE S SRR TE ) E R AR — R0,
ENEY 6 N BHNEE.
4 1ig

A2 3 R R 2 B 95% LB /K IR SR I B R
CBERERGR AL AT 7y Ealif, 138 6 MuaY, H
HEY 1 ETIR N RSN, tE 2~6
NE R ZHEY o B33

FIFH CCK-8 A 1 Fiff 6 ML &Rt NE
i HeLa 4Nk AT HepG-2 4tk AFLIR
Ji MCF 4ifatk. ART%IIREE PC-3 Atk LA A N it
e AS49 ANMORR AN EEvE M, Aok BRI 1
FHAMHIRE (ICso) {E N 35~40 pmol/L, 1M TS
AP 1Cso I KT 100 umol/L, 45 FF 1] iR
6 MUEY T B EEEE . ASLIe g oyt
— B R A A 2542 D AR AL T SEREER S AR -
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