¢ %% Chinese Traditional and Herbal Drugs 3F 48 %% %8 23 # 2017 12 A 4851 *

RS TS

hig A, OB, & 8, xiEiE
R 2R 2 e L PRI 22 5 26 P R B e Tt s 7, W 11 570311

W OE: BH RIS Mallotus furetianus WALy . 53k SGA KRR GRS OGS &4 HPLC thilk
GJTEHHT oy Ak, RIS, PG MRS S S BN AN .. BRI RN 50% LRI
BENT 15 NZWmRAEWA 1AL, 2 R%E TN 3-58HE-4,5R)- - 25H)-WmHE (1D, BETFR (2). 3,4,8,9,10-
HFEFEZKIF [b,d] ME-6-B (3). RILAR (. JLEFR (5. IIEM-3-0-FHFEHE (6. HAR (. 2-858ET R
(8). S-FEHEFR (9. WETFRFHE (10). MiHEER (1. SR (12). diolmycin B2 (13). oresbiusin A (14). 3,4-
TRESRE-B-D-MLEI A (15). ERER (16). HiR AW T~16 NEIRNZBHEYF HEEE], WEY 4~16
R IR MBS 5 o oy B4R 2

FEEEE: WSS Wy AW HEER IR ERER

hESAS: R284.1 XEkFRERE: A XERES: 0253 -2670(2017)23 - 4851 - 05

DOI: 10.7501/j.issn.0253-2670.2017.23.005

Chemical constituents from Mallotus furetianus

CHEN De-li, ZHENG Wei, FENG Jian, LIU Yang-yang
Hainan Branch Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical
College, Haikou 570311, China

Abstract: Objective To study the chemical constituents of Mallotus furetianus. Methods The constituents were isolated and
purified by silica gel chromatography and HPLC repeatedly, and the structures were identified by spectra analysis and chemical
methods. Results Sixteen compounds were isolated from the leaves of M. furetianus, the structures were identified as 3-hydroxy-4,5
(R)-dimethy1-2 (5H)-furanone (1), gallic acid (2), 3,4,8,9,10-pentahydroxydibenzo [b, d] pyran-6-one (3), epicatechin (4), catechin (5),
kaempferol-3-O-robinobioside (6), apigenin (7), 2-hydroxysuccinic acid (8), 5-hydroxymethylfuroic acid (9), gallic acid methyl ester
(10), caffeic acid (11), tanshinol (12), diolmycin B2 (13), oresbiusin A (14), 3,4-dihydroxyphenyl-p- D-glucopyranoside (15), and
(25)-pyroglutamic acid (16). Conclusion Compounds 7—16 are obtained from the genus of Mallotus for the first time, and
compounds 4—16 are obtained from M. furetianus for the first time.
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FLRUE,  ACURGELEN B 58 240 AL 7 i o0 AT T
WHIT, MBESHS AR 50% L BRI 4 2515 31 15
NIRRT AN EVRA ST, 73S E N 3-F2
H-4,5(R)- — F H£-2(5H)-"R Wl [3-hydroxy-4,5(R)-
dimethy1-2(5H)-furanone, 1] % & T8 (gallic acid,
2). 3489,10- 15 2K I [bd] M -6- B
(3,4,8,9,10-pentahydroxydibenzo [b,d] pyran-6-one,
3). ®JLHKE (epicatechin, 4). JLAKZ (catechin,
5). % By -3-0- ¥ B HE 1 ( kaempferol-3-O-
robinobioside, 6). 7¥/T# (apigenin, 7). 2-F2%
T PR (2-hydroxysuccinic acid, 8). 5-F% A4
g (5-hydroxymethylfuroic acid, 9). % & T H
fig (gallic acid methyl ester, 10). WIHEER (caffeic
acid, 11). F}Z % (tanshinol, 12). diolmycin B2
(13). oresbiusin A (14). 3,4- " FF I I -B-D-
Ntk TR 78] 7% 8 EF ( 3,4-dihydroxyphenyl-B-D-gluco-
pyranoside, 15). fEX A [(2S)-pyroglutamic
acid, 16]. Hrv, L&Y 7~16 NE IRMiIZEHE
Yoy B35, LAY 4~16 e R NGS5
A
1 XFEEMR

Bruker Avance 111 600 B4 4% i LR (1 [
Bruker A ®)); BS110S 734 K1 (b 382 FlHii
ARG HRAT ) KBRS & HOBAH 1A
(P230 e 4l %0, & “AREFRIIGER A (K
FIF DAD230"); RE-5299 AUjgi 2 kAL ( LigiF
RAAAER] D A BEEBEAC RIS BIF T
HHRAFD. B~ SB-Phenyl (250 mmX9.4
mm, 5um, ZHELAF]D; YMC CgdHE (10 pm,
HA YMC 7)) AE il fEERZ (100~200+ 200~
300 H), #MZEWATER Gy Hy GFasq (5 BV
WA RATD: HRRAN B g E = o 2, g
Aok
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¥ 5 B BT 90 03 %8 8 N IS 88 %% Mallotus  furetianus
Muell. IRt
2 REEENE

BT 0 IS B A I (7.0 kgD #ifEE, i 80 H
i, IR AN 10 REARFR 50% L BEIN# EA AR HR 3
o B 2h, SIFRIUE, Y RSGA T, K48 S
fFERE 865.0 g BIREHIKEUR, HUCKHA
Mk, SR BER BRI B, AR RIS

MESTAIRE 24.7 ¢ —H B IEHALIRE 32.5 ¢+ By
I8 AR E 105.4 go

EUS Y B R LR AIRE 80.0 g0 SRERKE
g, LA - HEE (100 0 0—0 : 100) BHE M
i, PS4 TLC #)= (% & 915 Fr. EA~EF
B4, BX Fr. EB (19.8 g) &t thit, PL & H
FE-BEIR G (95 1 5—0 1 100) EREEVEDL, B
534 TLC ¥ 215 I443 Fr. EB-1~EB-4 #fi.
Fr. EB-1 & A Cig # A, DUFFREE-/K (20 :
80—100 : 0D i FEEYEE o HL 20% H - 7K e e 1 A
Fr. EBA (2.5g), Z&fERiEME, L= k-
(99 : 180 : 20) BAEESEL, 1540 M5y, £ TLC
2 A A I S NI B Fr. EBA-1-7 45k
ol R KRS (15 185, 0.1%F W) Vi,
i) 2 v AU 2 B 4lidk, A3 20 A ) 1 (8.9 mg)s
3 (13.2mg). 6 (10.8mg). 7 (18.2mg) 115 (9.2
mg). HX Fr. EBA-8-15 &R JEpk (i, HEE-/K R4t
(15185, 0.1%MH L) SEFEYEIbL, - & i 8Ol AH
SrEaith, BEMLEY 8 (36.4 mg). 10 (20.9 mg)-
13 (5.1 mg). 14 (14.8 mg) F116 (14.1 mg). W
Fr. EBA-16-18 &R (AiE, HRE- KRR (15
85, 0.1%HR) SFREVEML, il & s ROlAE 4 Bl
th, BEULEY 9 (9.9 mg). 11 (11.0 mg). 12 (19.9
mg). U Fr. EBA-19-29 &R SEAF 03, HEE- /KR
4r (25175, 0.1%MHER) SFREYEL, il & = i
M4y Egith, BELAY 2 (11.8 mg). 4 (164 mg)
5 (18.2mg).
3 SHEE

WA 1. LtaiiRiifk, "TH-NMR (600 MHz,
MeOD) d: 1.46 (3H, d, J = 9.0 Hz, 5-CH3), 1.89 (3H,
s, 4-CH3), 4.98 (1H, q, J = 9.0 Hz, H-5), 7.10 (1H, s,
H-5); "C-NMR (150 MHz, MeOD) &: 134.2 (C-3),
138.5 (C-4), 78.0 (C-5), 9.8 (5-CH3), 17.9 (4-CHs3),
171.2 (C = 0). Lh b%¥fs 5 Scmkipis s A — 5,
WS EED) 1 N 3-F22E-4,5(R)- - 2-2(5H)-Pk
MR

WA 2: EEENIR R CFED, 'TH-NMR (600
MHz, MeOD) d: 12.27 (1H, brs, -COOH), 9.18 (1H, s,
4-OH), 9.30 (2H, s, 3, 5-OH), 7.08 (2H, s, H-2, 6);
BC-NMR (150 MHz, MeOD) &: 120.1 (C-1), 108.8
(C-2, 6), 144.8 (C-3, 5), 137.8 (C-4), 168.2 (C = 0).
DL E S 5ok A — 5", e A 2
KBTI
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WA 3: TR G R CRER, "TH-NMR (600
MHz, MeOD) ¢: 6.82 (1H, d, J = 12.0 Hz, H-5), 7.46
(1H, s, H-6), 7.15 (1H, d, J = 12.0 Hz, H-11);
BC-NMR (150 MHz, MeOD) 6: 161.6 (C = O), 139.5
(C-2), 126.8 (C-2a), 133.2 (C-3), 146.4 (C-4), 113.1
(C-5), 122.0 (C-6), 117.8 (C-7), 115.1 (C-7a), 146.0
(C-8), 140.5 (C-9), 143.4 (C-10), 108.9 (C-11). LA F
R 5 ORI E R A — 5, MR AEY 3N
3,4,8,9,10- FL¥2 3 — 43 [b, d] MR- 6 fi

A 4: TOERR A CFEE, 'H-NMR (600
MHz, DMSO-dy) 6: 4.70 (1H, s, H-2), 3.98 (1H, d, J =
4.2 Hz, H-3), 2.65 (1H, dd, J = 6.0, 18.6 Hz, H-4a),
2.45 (1H, dd, J = 4.2, 18.6 Hz, H-4b), 5.72 (1H, d, J =
3.6 Hz, H-6), 5.90 (1H, d, J = 3.6 Hz, H-8), 6.62 (2H,
s, H-5', 6"), 6.85 (1H, s, H-2"), 8.70 (1H, s, 3’-OH),
8.81 (1H, s, 4-OH), 7.52 (1H, d, J = 5.4 Hz, 3-OH),
9.12 (1H, s, 5-OH), 8.88 (1H, s, 7-OH); "*C-NMR
(150 MHz, MeOD) &: 78.0 (C-2), 65.0 (C-3), 28.2
(C-4), 98.4 (C-4a), 155.8 (C-5), 93.9 (C-6), 156.2
(C-7), 95.0 (C-8), 156.4 (C-8a), 130.7 (C-1"), 114.8
(C-2'), 144.5 (C-3"), 144.5 (C-4'), 114.7 (C-5"), 118.0
(C-6)o LAl 5 ki A — 5", e
B4 AERILFEK.

W& 5: TOER B CRED, "TH-NMR (600
MHz, MeOD) J: 4.54 (1H, d, J = 10.2 Hz, H-2), 3.98
(1H, m, H-3), 2.82 (1H, dd, J = 18.6, 7.2 Hz, H-4a),
2.50 (1H, dd, J = 18.6, 9.6 Hz, H-4b), 5.82 (1H, d,
J = 3.6 Hz, H-6), 5.90 (1H, d, J = 3.6 Hz, H-8), 6.81
(1H, d, J = 2.4 Hz, H-2'), 6.72 (1H, d, J—96Hz
H-5'), 6.70 (1H, dd, J = 9.6, 2.4 Hz, H-6"); "*C-NMR
(150 MHz, MecOD) &: 82.8 (C-2), 68.9 (C-3), 28.5
(C-4), 99.8 (C-4a), 157.9 (C-5), 96.0 (C-6), 157.5
(C-7), 95.2 (C-8), 156.4 (C-8a), 131.7 (C-1"), 116.2
(C-2"), 146.3 (C-3"), 146.5 (C-4"), 114.9 (C-5"), 119.8
(C-6")o VL _E%0dm 5 ek s A — 5, ke
& s NILEZ.

& 6: WELKA, 'HNMR (600 MHz,
MeOD) 6: 8.10 (2H, d, J = 10.2 Hz, H-2', 6'), 6.89
(2H, d, J = 10.2 Hz, H-3, 5'), 6.22 (1H, s, H-6), 6.40
(1H, brs, H-8), 5.02 (1H, d, J = 11.4 Hz, Gal-H-1),
451 (1H, s, Rha-H-1), 3.73 (1H, dd, J = 5.6, 10.4 Hz,
Gal-H-6), 3.41 (1H, dd, J = 6.4, 11.4 Hz, Gal-H-6),
1.16 (3H, d, J = 7.2 Hz, Rha-H-6), 3.49~3.81 (8H, m,

sugar-H); "C-NMR (150 MHz, MeOD) &: 158.6
(C-2), 135.8 (C-3), 180.2 (C-4), 163.0 (C-5), 100.0
(C-6), 166.4 (C-7), 95.2 (C-8), 159.4 (C-9), 106.2
(C-10), 122.9 (C-1"), 132.6 (C-2, 6'), 116.3 (C-3, 5'),
162.2 (C-4), 104.9 (Gal-C-1), 72.1 (Gal-C-2), 74.9
(Gal-C-3), 70.3 (Gal-C-4), 75.8 (Gal-C-5), 67.7
(Gal-C-6), 102.2 (Rha-C-1), 72.9 (Rha-C-2), 72.4
(Rha-C-3), 74.2 (Rha-C-4), 69.8 (Rha-C-5), 18.3
(Rha-C-6). VA F%d 5 ek A —s", #%
SENEDD 6 1L 251-3-O-FERLRE L .

W& 7. WEEFR, '"H-NMR (600 MHz,
MeOD) d: 6.77 (1H, s, H-3), 10.37 (1H, s, H-5), 6.18
(1H, d, J = 2.4 Hz, H-6), 12.98 (1H, s, H-7), 6.47
(1H, d, J = 2.4 Hz, H-8), 10.84 (1H, s, H-4"), 6.92
(2H, d, J = 10.2 Hz, H-3', 5"), 7.89 (2H, d, J = 10.2
Hz, H-2', 6"); "C-NMR (150 MHz, MeOD) §: 121.5
(C-1), 103.1 (C-3), 181.9 (C-4), 99.0 (C-6), 164.1
(C-7), 94.2 (C-8), 164.7 (C-9), 103.8 (C-10), 161.2
(C-4"), 157.5 (C-1"), 116.2 (C-3', 5"), 128.9 (C-2’, 6).
DLEHtE 5 semk s A — 5, s e A 7
N

W 8: TOEEIR Gk CREE), "TH-NMR (600
MHz, MeOD) 6: 4.48 (1H, dd, J = 18.6, 7.8 Hz,
H-2), 2.81 (1H, dd, J = 18.6, 8.4 Hz, H-3), 2.65 (1H,
s, H-3); “C-NMR (150 MHz, MeOD) 6: 176.4
(C-1), 68.2 (C-2), 40.0 (C-3), 174.2 (C-4). LA L%
o5 SR A — 5, s et A 8 N 2-
FRET K.

W 9: Ttttk ik CREE), "H-NMR (600
MHz, MeOD) &: 7.14 (1H, d, J = 4.2 Hz, H3) 6.46
(1H, d, J = 4.2 Hz, H-4), 4.56 (2H, s, H-5); “C-NMR
(150 MHz, MeOD) 8: 160.6 (C-2), 162.4 (C-2'), 119.8
(C-3), 110.4 (C-4), 146.4 (C-5), 57.7 (C-5"). VA %3k
5cmriE R A -5, s e A 9 8 5-FRH
B .

WA 10: T EERIRFERCTEE, 'TH-NMR (600
MHz, MeOD) 6: 7.04 (2H, s, H-2, 6), 3.82 (3H, s,
-OCHs); “C-NMR (150 MHz, MeOD) 6: 169.2 (C = O),
146.7 (C-3, 5), 140.0 (C-4), 121.6 (C-1), 110.2 (C-2,
6), 52.5 (-OCH3). LA b $dfs 5 SCikfhos 2 A4 — 5,
WU B A 10 NBE TR S

&Y 11: A A, 'HNMR (600 MHz,
MeOD) 6: 7.05 (1H, d, J = 3.6 Hz, H-2), 6.78 (1H, d,
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J =3.0 Hz, H-5), 6.94 (1H, d, J = 3.6 Hz, H-6), 7.52
(1H, d, J = 14.4 Hz, H-7), 6.22 (1H, dd, J = 14.4, 3.6
Hz, H-8); ""C-NMR (150 MHz, MeOD) &: 126.4
(C-1), 115.1 (C-2), 145.8 (C-3), 145.6 (C-4), 115.1
(C-5), 121.4 (C-6), 148.1 (C-7), 114.2 (C-8), 169.7
(C-9). VA E¥¥fs 5 cipahi 3 A — 50, ke fh
A9 11 e .

WA 12: TEEPIRFARCTED, 'TH-NMR (600
MHz, MeOD) &: 6.79 (1H, s, H-2), 6.80 (1H, d, J =
3.0 Hz, H-5), 6.68 (1H, s, H-6), 3.05 (1H, d, J = 3.6
Hz, H-7a), 2.75 (1H, s, H-7b), 3.89 (1H, s, H-8);
BC-NMR (150 MHz, MeOD) &: 131.0 (C-1), 117.9
(C-2), 146.2 (C-3), 144.5 (C-4), 115.9 (C-5), 124.1 (C-6),
34.1 (C-7), 74.2 (C-8), 174.2 (C-9). VA -%¥ 5 ki
EERA-F, MEEhEm 12 ISR,

& 13: AR, 'H-NMR (600 MHz,
MeOD) d: 2.80 (2H, dd, J = 14.4, 7.8 Hz, H-1, 4), 2.95
(2H, dd, J = 14.4, 7.2 Hz, H-1, 4), 3.66 (2H, ddd, J =
7.8, 6.6, 3.6 Hz, H-2, 3), 6.68 (1H, d, J = 9.0 Hz,
H-2'), 6.96 (1H, d, J = 8.4 Hz, H-3"); "C-NMR (150
MHz, MeOD) ¢: 41.1 (C-1, 4), 73.5 (C-2, 3), 157.2
(C-1"), 116.2 (C-2"), 131.7 (C-3"), 131.7 (C-4). LA L
ol 5 ek A -, Mt A 13 8
diolmycin B2,

WA 14: REOH A, 'H-NMR (600 MHz,
MeOD) d: 6.67 (1H, s, H-2'), 6.66 (1H, d, J = 7.8
Hz, H-5'), 6.52 (1H, dd, J = 7.8, 3.0 Hz, H-6"), 4.29
(1H, dd, J = 8.4, 6.0 Hz, H-2), 3.68 (3H, s, -OCHj3),
2.89 (1H, dd, J = 13.2, 3.6 Hz, H-3a), 2.77 (1H, dd,
J = 13.2, 7.2 Hz, H-3p); “C-NMR (150 MHz,
MeOD) d: 130.0 (C-17), 117.8 (C-2), 146.3 (C-3"),
145.3 (C-4"), 116.4 (C-5"), 122.0 (C-6'), 176.1 (C-1),
73.6 (C-2), 41.3 (C-3), 52.5 (-OCH3). VA LIRS
SCHRRE A -, M ELAEY 14 A
oresbiusin A,

& 15 Ak A, 'H-NMR (600 MHz,
DMSO-dy) d: 8.90 (1H, s, 3-OH), 8.48 (1H, s, 4-OH),
6.60 (1H, d, J= 7.8 Hz, H-5), 6.48 (1H, d, J= 2.4 Hz,
H-2), 6.32 (1H, dd, J = 7.8, 2.4 Hz, H-6), 5.22 (1H, d,
J =42 Hz, 2’-OH), 5.00 (1H, d, J = 5.4 Hz, 3’-OH),
4.58 (1H, d, J= 7.2 Hz, H-1), 4.85 (1H, d, J = 5.4 Hz,
4'-OH), 4.50 (1H, s, 6'-OH), 3.65 (1H, dd, J = 14.4,
1.8 Hz, H-6"), 3.44 (1H, m, H-6"), 3.17 (4H, m, H-2'~

5; BC-NMR (150 MHz, MeOD) §: 150.2 (C-1),
145.6 (C-3), 138.9 (C-4), 115.3 (C-5), 105.9 (C-2),
108.5 (C-6), 101.8 (C-1'), 73.4 (C-2"), 76.7 (C-3"),
70.8 (C-4"), 79.8 (C-5"), 61.8 (C-6"). LA 3 5 ik
B HA ), MO A 15 M 3,4- R LK
BE-B-D- Mt e A HE A

WA 16: AR A CHED, 'TH-NMR (600
MHz, MeOD) ¢: 4.25 (1H, m, H-2), 2.49 (1H, m, H-3a),
2.30 (1H, m, H-3b), 2.32 (2H, m, H-4); "C-NMR (150
MHz, MeOD) §: 176.1 (-COOH), 57.4 (C-2), 26.3 (C-3),
30.7 (C-4), 181.3 (C-5). LA 30l 5 SCHiR R Fe AR —
H, SR A 16 NERER.
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