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Chemical constituents of Mallotus conspurcatus
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Abstract: Objective To investigate the chemical constituents of Mallotus conspurcatus. Methods The ethyl acetate part of 75%
ethanol extracts from M. conspurcatus was separated through chromatographic techniques. The isolates were identified on the basis of
"H-NMR, *C-NMR, and ESI-MS data. Results Eighteen known compounds were isolated. They were 1,5-dihydroxy-3-methoxy-7-
methyl-anthraquinon (1), (—)-syringaresinol (2), 2,3-dihydro-5,7-dihydroxy-2,8-dimethyl-6-(3-methyl-2-butenyl)-4H-1-benzo-4-one
3), 2.3-dihydro-5,7-dihydroxy-2,6,8-tri-methyl-4H-1-benzopyran-4-one (4), paeoveitol B (5), pinellic acid (6), trans-p-
hydroxycinnamic acid (7), trans-p-methoxycinnamic acid (8), trans-p-hydroxy-ethyl cinnamate (9), p-hydroxybenzoic acid (10),
3-methoxy-4-hydroxybenzoic acid (11), 3,4-dihydroxybenzoic acid (12), ferulic acid (13), syringic acid (14), syringic acid ethyl ester
(15), hexadecanoic acid 2,3-dihydroxy-propyl ester (16), galic acid (17), and ethyl gallate (18). Conclusion Besides compounds 3, 4,
and 13, the other compounds are isolated from the plants of Mallotus Lour. for the first time.
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# HPLC 45T BOWEERT A 75% BRI YA IR &
BEAHGH AT T 4y s alifh, 1930 18 Me G, @
if '"H-NMR., “C-NMR 1 ESI-MS 253 T Bt /35
BB N e 1,5- R R 3. A AR 7 O IR
( 1,5-dihydroxy-3-methoxy-7-methyl-anthraquinon ,
1. (5)-T#HFNEFE [(-)-syringaresinol, 2]. 2,3-_F%
H-5,7- - AR k2,8 T Ik 6-(3- T K -2- T K )-
4H-1- Wt W -4- B [2,3-dihydro-5,7-dihydroxy-2,8-
dimethyl-6-(3-methyl-2-butenyl)-4H-1-benzo-4-one, 3]
2,3- T &-5,7- R Ak -2,6,8- = F AL -4 H-1- ML IR -4-
fifid (2,3-dihydro-5,7-dihydroxy-2,6,8-trimethyl-4H-1-
benzopyran-4-one, 4). paeoveitol B (5). pinellic acid
(6) AXFRIERNEIR (trans-p-hydroxy-cinnamic
acid, 7). RAX AWM (frans-p-methoxy-
cinnamic acid, 8). A X F2 I W HE R £ B
(trans-p-hydroxy ethyl cinnamate, 9). X|FEHL K H
[# (p-hydroxybenzoic acid, 10). 3-H4{FE-4-F£3E
KR (3-methoxy-4-hydroxy-benzoic acid, 11).
3,4 “RHIEHR (3,4-dihydroxy-benzoic acid, 12)+
FiZRPR (ferulic acid, 13). T &M (syringic acid,
14). THMLNE (syringic acid ethyl ester, 15).
1- I + 75 B H 3 EE  ( hexadecanoic acid 2,3-
dihydroxy-propyl ester, 16). % & 1 (galic acid,
17) FI & TR LB Cethyl gallate, 18). [RLE4)
3. 4 RU13 4h, RGP 0 N e )
S ECI
1 X5

Agilent 1260 B - il 5 =y BORAH (1543 (G [ 22
FACRHE A 7)) Bruker HCT ESI-MS i (36 [H 4
5B REIAT]D: DRX-500M ZREFERAC i L
A€ /AT]); DRX-400M AZfEILHRAC g LA &
SEAT]D; LC-3000 iy AN E A (I st BB m
AT X-4 BB A CERREATD. #E
e . AR GF Bt THRAFD,
Sephadex LH-20 (% it GE Healthcare /2 7)), RP-C g
(InE=K Silicycle 237D, MCICH A =384k 220w .
WOAH ] T A (0% 2 (56 [ Fisher A w)), HARIAHA]
By 0 A4t

FEEFAR R B P o, i RN B A
Yy P EIAE ST 03 B AT s % O R BY M Mallotus
conspurcatus Croizat. FYIFrA (MC20140928)
AETBCT ) PG ISR 5 I B 5 B8 52 e AR 7 )t
I

2 EEESE

FERPHAAR 15.0 kg, K fa H 75% LB W2 L
(3X50 L), [, 1545 BURMds 200 (002 5
1.05 kg, /KEF, HIBERR L (5X2 000 mL) A<HL,
SRR G IR, 1HEEIR S REA ) 180 go 4
FEEYEATRERCFE GBS (100~200 H, 10 cmX 20
em), FIAHEE-BEIR £, 06 (100 1 0—>90 : 10—~80 :
20—>50 : 50—0 : 100) HATEEEELEN, a4
TLC #4305, 5938 5 M5 : Fr.A (52g). B
(45.0g). C (17.5¢g). D (403 g). E (352 g,

Fr. B (45.0 g) 2 MCI #, H 90% MeOH ¥/l
Ve A J5 S RECFE B (200~300 H, 8 em X
20 cm), & HLE-BEER BE (100 1 0—>90 © 10—
80 : 20—75 12550 : 50) HEATEAIEVENE, 156 4
217y Fr. BI~BVI. Fr. BI (7.5 g) &) EERFED
W, A1 (3.5 mg) 16 (5.8 mg). Fr. BII
(4.6 g) 25 . Cg MYl £ = 808 (i CUishAH
I HEE-7K 60 1 40) 35, LGP 15 (3.2 mg).
Fr. BIV (5.6 g) £l 4 va U €3 A /KON FE I
(80 :20—>40 : 60—>20 : 80—0 : 100) /1S Fr.
BIV-1~4. Fr. BIV-3 £ C g & Rl 25 5 S0 AH
o es QR HEE-/K 55 1 45), 13a9) 5
(3.5mg) F1 6(11.2 mg). Fr. BVI(8.3 g) % Sephadex
LH-20 FEEGEL, #3465 2 (16.7 mg) . 3 (6.0 mg)
4 (7.3mg),

Fr.C (17.5 g) & MCILAE, £ 30%- 60%- 90%
R P e 1S 4 AS4H495 Fr. CI~CILV, Fr. C1(4.2
g) & Cig AR FIEERREE (85 1 15—~70 & 30—
50 : 50—>25 1 750 : 100) /i, 15414 Fr. CI-1~
5. Fr. CI-1 & E 45 &4 17(92.3 mg) . Fr. CI-2
2Pl A R SO Al CHLBIAR A T EE-7K 30 70D
A 7 (8.0 mg). 12 (7.5 mg) 1 14 (12.1 mg),
Fr. CI-3 4% X Sephadex LH-20 FRFESGM, 154046
¥ 18 (20.1 mg). 10 (5.2 mg). 11 (7.7mg) 113
(5.0 mg), Fr.CII (5.1 g) % m o il (i
A HEE-/K 40 1 60) fHLEH 8 (5.9 mg) H19
(26.6 mg),

3 LT

WEW1: A hki CED, mp 191.5~192.4
“C. ESI-MS m/z: 283 [M—H], 2> T34 C16H 05
'H-NMR (500 MHz, CDCls) &: 12.33 (1H, s, OH),
12.13 (1H, s, OH), 7.65 (1H, d, J = 1.6 Hz, H-2), 7.39
(1H, d, J=2.5 Hz, H-8), 7.10 (1H, d, J = 1.6 Hz, H-4),
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6.71 (1H, d, J = 2.5 Hz, H-6), 3.96 (3H, s, 3-OCH3),
2.47 (3H, s, 7-CHz); "“C-NMR (100 MHz, CDCl;)
190.2 (C-10), 181.8 (C-9), 166.0 (C-3), 164.9 (C-5),
1623 (C-1), 147.0 (C-4a), 1354 (C-8a), 135.4
(C-10a), 133.0 (C-7), 124.2 (C-8), 121.1 (C-4), 112.8
(C-9a), 108.1 (C-2), 106.4 (C-6), 56.0 (3-OMe), 21.8
(7-Me)o VA _F¥dfs 15 ek s A — 510, o et
BN 1,5- 5 HE-3- AR AE-7- R R

2. AtERRGE S (PR, mp 173.2~
174.1 C. [a]® —9.0° (¢ 0.20, MeOH). ESI-MS m/z:
417 [M—H], T3 N CpHyOg. 'H-NMR (500
MHz, CD;0D) 6: 6.66 (4H, s, H-2, 2, 6, 6'), 4.71 (2H,
d, J=43 Hz, H-7, 7), 426 (2H, dd, J= 9.2, 6.8 Hz,
H-9a, 9'0)), 3.88 (2H, dd, J = 9.2, 3.5 Hz, H-9p, 9B"),
3.84 (12H, s, 3, 3', 5, 5-OCHj3), 3.14 (2H, m, H-8, 8);
BC-NMR (125 MHz, CD;0D) §: 149.3 (C-3, 3/, 5, 5"),
136.2 (C-4, 4, 133.1 (C-1, 1"), 104.4 (C-2, 2/, 6, 6),
87.6 (C-7, 7", 72.8 (C-9, 9"), 56.8 (3, 3', 5, 5'-OCH3),
55.5(C-8, 8" LA L%t 5 semkipiE s A —5, %
BEEY 2 (- THIEER.

&) 3: EtafEAk. ESI-MS m/z 277 [M+H]',
23T H CieHaOs. 'H-NMR (500 MHz, CDCl;) 6
12.37 (1H, s, 5-OH), 6.23 (1H, s, 7-OH), 5.23 (1H, t,
J =17.3 Hz, H-13), 4.48 (1H, dqd, J = 12.5, 6.3, 3.5
Hz, H-2), 3.36 (2H, d, J= 7.3 Hz, H-12), 2.66 (1H, dd,
J =170, 12.5 Hz, H-3), 2.59 (1H, dd, J = 17.0, 3.5
Hz, H-3), 1.99 (3H, s, H-17), 1.83 (3H, s, H-16), 1.76
(3H, s, H-15), 1.50 (3H, d, J = 6.3 Hz, H-11);
BC-NMR (100 MHz, CDCl3) &: 197.1 (C-4), 162.2
(C-7), 158.9 (C-5), 158.6 (C-9), 136.0 (C-14), 121.8
(C-13), 105.8 (C-6), 103.1 (C-8), 102.8 (C-10), 73.8
(C-2), 43.6 (C-3), 26.0 (C-15), 21.4 (C-12), 21.0
(C-11), 18.0 (C-16), 7.5 (C-17). LA_EE5 4l 55 SRR FE
A5, WSSE A 3 N 2,3- TR IE-5,7- -4,
H-2 8- HIHk-6-(3-H2E-2- "] )4 H-1-IE G -4-1

& 4. dEEHIREE (R, mp 200.0~
202.9 ‘C. ESI-MS m/z: 223 [M+H]", 27N
C1H1404. 'H-NMR (500 MHz, acetone-dg) d: 4.53
(1H, ddq, J = 12.4, 6.3, 3.4 Hz, H-2), 2.68 (1H, dd, J =
17.1, 12.4 Hz, H-30), 2.60 (1H, dd, J = 17.1, 3.4 Hz,
H-3p), 2.02 (6H, s, 6, 8-CH3), 1.48 (3H, d, J = 6.3 Hz,
2-CH;3); “C-NMR (125 MHz, CDCl3) §: 197.8(C-4),
163.2 (C-7), 159.9 (C-5), 157.9 (C-9), 104.3 (C-6),

103.1 (C-8), 102.7(C-10), 74.8 (C-2), 43.6 (C-3), 21.0
(C-11), 8.0 (C-12), 7.5 (C-13). LA % 5 SCikiRiE
A, M AY 4 N 23- 55,78
%£-2,6,8- = FJL-ILE IR -4- 1 .

AW 5: TR AR . ESI-MS m/z: 183 [M—H]
431K CioH1603. "H-NMR (500 MHz, CD;0D) §:
7.00 (1H, m, H-2), 2.48 (1H, m, H-70), 2.34 (1H, dt,
J=19.1, 5.1 Hz, H-3a), 2.12 (1H, m, H-7B), 2.02 (2H,
m, H-60, 3B), 1.54 (1H, m, H-4), 1.23 (1H, td, J =
12.4, 5.0 Hz, H-6B), 1.18 (6H, s, 8, 9-CH3); '*C-NMR
(125 MHz, CD;0D) &: 169.5 (C-10), 139.7 (C-2),
130.1 (C-1), 71.5 (C-5), 44.17 (C-4), 27.1 (C-3), 25.6
(C-7),25.0 (C-8), 25.0 (C-9), 23.2 (C-6). LL ¥ 5
ERIRIEIE A S, Wt A 5 4 paeoveitol B.

&Y 6: MR . ESI-MS m/z: 329 [M—
H, 2+ 73\ A CisHuOs. 'H-NMR (400 MHz,
CD;0D) &: 5.75~5.63 (2H, m, H-1, 11), 4.05 (1H, dd,
J=11.7, 6.2 Hz, H-9), 3.91 (1H, t, J = 5.6 Hz, H-11),
3.42 (1H, dd, J = 10.0, 4.2 Hz, H-13), 2.27 2H, t, J =
7.4 Hz, H-2), 1.62~1.56 (2H, m, H-3), 1.53 (2H, dd,
J=284,43 Hz, H-8), 1.34 (16H, m, H-4~7, 14~17),
0.91 (3H, t, J = 6.8 Hz, H-18); "C-NMR (100 MHz,
CD;0D) &: 136.6 (C-11), 131.0 (C-10), 76.5 (C-12),
75.8 (C-13), 73.1 (C-9), 38.3 (C-8), 35.1 (C-2), 33.6
(C-14), 33.1 (C-16), 30.5, 30.4, 30.2 (C-4 or C-5 or
C-6), 26.6 (C-15), 26.4 (C-7), 26.1 (C-3), 23.7 (C-17),
14.4 (C-18). LA E¥d b5 3cpkipis HEA 80, %
YA 6 A pinellic acid.

WA 7: JoEE i CFED, mp 210.5~212.0 C,
ESI-MS m/z: 165 [M+H]", 4> T3k CoHgOs. 'H
NMR (500 MHz, CD;0D) 6: 7.60 (1H, d, J = 15.9 Hz,
H-7), 7.45 (2H, d, J = 8.6 Hz, H-2, 6), 6.81 (2H, d, J =
8.6 Hz, H-3, 5), 6.28 (1H, d, J = 15.9 Hz, H-8);
BC-NMR (125 MHz, CD;0D) &: 169.8 (C-9), 159.7
(C-4), 145.5 (C-7), 129.8 (C-2, 6), 125.9 (C-1), 115.5
(C-3,5), 114.2 (C-8). LA ¥¥i 5 scikapig —=Y,
WA T A A R SE TR

ey 8: LtatRgdh (D, mp 186.2~
188.1 C. ESI-MS m/z: 179 [M+H]", 2T N
C1oH;003. "H-NMR (500 MHz, CDCl3) 8: 7.65 (1H, d,
J=16.0 Hz, H-7), 7.42 (2H, d, J = 8.2 Hz, H-2', 6),
6.87 (2H, d, J = 8.2 Hz, H-3", 5'), 6.30 (1H, d, J = 16.0
Hz, H-8), 3.81 (3H, s, 4-OCHj3); “C-NMR (125 MHz,
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CD;0D) 6: 169.8 (C-9), 161.7 (C-4), 1445 (C-7),
130.8 (C-2, 6), 127.9 (C-1), 117.2 (C-8), 115.2 (C-3,
5), 55.6 (4-OCH3). DA% 5 Scikapast™ 2,
St B 8 s aont AL AR -

tEW9: AEE CEI), mp 152.5~154.1
‘C. ESI-MS m/z:191 [M—H], 43 724 C1H 2050
'H-NMR (400 MHz, DMSO-dg) d: 7.59 (1H, d, J =
15.9 Hz, H-7), 6.84 (2H, d, J = 8.1 Hz, H-3, 5'), 7.45
(2H, d, J = 8.1 Hz, H-2, 6), 6.30 (1H, d, J = 15.9 Hz,
H-8), 421 (2H, q, J = 7.1 Hz, H-1"), 1.30 (3H, t, J =
7.1 Hz, H-2"); “C-NMR (100 MHz, DMSO-d) 6
167.8 (C-9), 158.4 (C-4), 144.7 (C-7), 130.0 (C-2, 6),
127.0 (C-1"), 116.0 (C-3, 5), 115.40 (C-8), 60.5 (C-1"),
14.4 (C-2"). DA -3 5 ok sl — 50, ek
SENEY 9 g U W FER 2.1 .

&Y 10: g CHEE), mp 213.1~214.8
‘Co. ESI-MS m/z: 137 [M—H], 43 72X A C;HeOs:
'H-NMR (500 MHz, CD;0D) ¢: 7.88 (2H, d, J = 8.6
Hz, H-2, 6), 6.82 (2H, d, J = 8.6 Hz, H-3, 5).
BC-NMR (125 MHz, CDOD) &: 170.0 (C-7), 163.4
(C-4), 133.0 (C-2, 6), 122.7 (C-1), 116.0 (C-3, 5). LA
RO SRR B A S, MR A 10
ARHEIE R R .

AW 11: A iR CREED, mp 248.9~250.1
‘C. ESI-MS m/z: 167 [M—H], %3134 CgHgO4o
'H-NMR (500 MHz, CD0OD) &: 7.57~7.53 (2H, m,
H-2, 6), 6.83 (1H, dd, J = 8.7, 1.6 Hz, H-5), 3.89 (3H,
s, 4-OMe); "“C-NMR (125 MHz, CD;0OD) §: 170.2
(C-7), 152.6 (C-3), 148.6 (C-4), 125.2 (C-1), 123.2
(C-6), 115.8 (C-2), 113.8 (C-5), 56.4 (-OCH3). LA |- %k
a5 Sk 5, MRS 11 3-H4R
Fe-4- IR R .

&M 12: AEE (SR 418, mp 199.4~
2012 ‘C. ESI-MS m/z: 153 [M—H], 2 731N
C;H¢O4. 'H-NMR (400 MHz, CD;0D) J: 7.46~7.40
(2H, m, H-2, 6), 6.79 (1H, d, J = 8.0 Hz, H-5);
BC-NMR (100 MHz, CD;0OD) &: 170.4 (C-7), 152.1
(C-4), 146.4 (C-3), 123.9 (C-6), 123.5 (C-1), 118.2 (C-2),
116.1 (C-5). VA ¥t 5 ok s A —s), %
EEY 12 K 3.4- IR R

WEY 13: RO (FEE, mp 169.2~
172.3 ‘C. ESI-MS m/z: 193 [M—H], 27X K
C1oH004. 'H-NMR (500 MHz, CD;0D) 6: 7.59 (1H,

d, J = 15.9 Hz, H-7), 7.18 (1H, d, J = 1.9 Hz, H-2),
7.06 (1H, dd, J = 8.2, 1.9 Hz, H-6), 6.81 (1H, d, J =
8.2 Hz, H-5), 6.32 (1H, d, J = 15.9 Hz, H-8), 3.89 (3H,
s, -OCH;); “C-NMR (125 MHz, CD;OD) d: 169.9
(C-9), 149.9 (C-4), 149.1 (C-3), 146.8 (C-7), 126.3
(C-1), 123.5 (C-6), 116.5 (C-5), 116.2 (C-8), 111.7
(C-2), 56.5 (3-OCH3). LA FAE 5 SCiikeR 8 KA —
U, SE A 13 I BTEIR -

EY) 14: otk i CFEE), mp 203.2~204.7
Co ESI-MS m/z: 197 [M—H], 7 T2k CoH oOs.
'H-NMR (500 MHz, CD;0D) 6: 7.33 (2H, s, H-2, 6),
3.88 (6H, s, 3, 5-OCH;3); “C-NMR (125 MHz,
CD;0D) d: 170.0 (COOH), 148.8 (C-3, 5), 141.7
(C-4), 122.1 (C-1), 108.3 (C-2, 6), 56.8 (3, 5-OCH3).
L_EHet 5 scmkaoE — 3, M etk s 14 ok
THR.

&P 15 Lk (AR, mp 79.2~80.3
‘Co ESI-MS m/z: 225 [M—H], 4+ 130 € {H140s.
'H-NMR (400 MHz, CD;OD) &: 7.22 (2H, s, H-2),
423 (2H, q, J = 7.1 Hz, H-1), 3.79 (6H, s, 3,
5-OCHj), 1.28 (3H, t, J = 7.1 Hz, H-2"); "“C-NMR
(125 MHz, CD;0D) ¢: 168.0 (C-7), 147.8 (C-3, 5),
139.7 (C-4), 122.1 (C-1), 108.8 (C-2, 6), 62.1 (C-8),
56.8 (3, 5-OCH3), 15.8 (C-9). DL E¥¢¥E 5 SCikdiiE
5, MR E 15 T FIR OB,

&Y 16: JoETERA, ESI-MS m/z: 331 [M+
H]", 43 738 CoHssO4. 'H-NMR (500 MHz, CDCl5)
5:4.20 (1H, dd, J = 11.7, 4.6 Hz, H-1a), 4.14 (1H, dd,
J=11.6, 6.2 Hz, H-1b), 3.93 (1H, m, H-2), 3.70 (1H,
m, H-3a), 3.60 (1H, m, H-3b), 2.35 (2H, t, J = 7.6 Hz,
H-2'), 1.65 (2H, m, H-3"), 1.27 (24H, d, J = 19.2 Hz,
H-4'~15'), 0.87 (3H, t, J = 6.9 Hz, H-16"); “C-NMR
(125 MHz, CDCls) d: 174.5 (C-1'), 70.4 (C-2), 65.3
(C-1), 63.5 (C-3), 343 (C-2'), 32.1 (C-3"), 29.8
(C-4'~8"),29.7 (C-9"), 29.6 (C-10"), 29.5 (C-11"), 29.4
(C-12'), 29.3 (C-13"), 25.1 (C-14'), 22.8 (C-15"), 14.3
(C-16") L ¥ 5 Scfaias st kA — 5™, g
WEAL G 16 Ny 1-1E+ /N H g .

WEw 17 BEErd (PR, mp 237.2~239.1
‘C; ESI-MS m/z: 169 [M—H], 4r T3k C;HeOs.
'H-NMR (400 MHz, CD;0D) 8: 7.05 (2H, s, H-2, 6):
BC-NMR (100 MHz, CD;0D) d: 170.4 (-COOH),
146.3 (C-3, 5), 139.5 (C-4) , 122.0 (C-1), 110.4 (C-2,
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6)o I H 5 3Cwiont A —8", #oEthaw 17
& 18: AR AR (). ESI-MS m/z: 198
[M—H], 7730 CoH 00s5. "H-NMR (400 MHz,
CD;0D) §: 7.05 (2H, s, H-2, 6), 4.26 (2H, q, J = 7.1
Hz, H-8), 1.33 (3H, t, J= 7.1 Hz, H-9); "*C-NMR (100
MHz, CD;0D) d: 168.6 (C-7), 146.5 (C-3, 5), 139.7
(C-4), 121.8 (C-1), 110.0 (C-2, 6), 61.6 (C-8), 14.6
(C-9)o VAL - %dfa 5 Skt kA — 50", et oty

Y18 WK ETIRLME.
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