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Chemical constituents from dichloromethane fraction of Dalbergia
odorifera heartwood
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ABSTRACT: AIM To study the chemical constituents from dichloromethane fraction of Dalbergia odorifera T.
Chen heartwood. METHODS  Separation and purification were performed using silica gel, Sephadex LH-20,
thin-layer chromatography, and semi-preparative HPLC, then the structures of obtained compounds were identified
by physicochemical properties and spectral data. RESULTS Twenty-four compounds were isolated and identified
as 7, 2'-dihydroxy-4'-methoxy-isoflavanol (1), vanillin (2), 2, 2'-oxybis- (1, 4-di-tert-butylbenzene) (3),

KB, 2025-03-21
E£WA. HFARBEESTHE (82160732) ; VLIYA AARRI I HSHH (20224ACB206043)
EEEIT. WYk (1999—), B, WitA, HF5E0r b 25 25800 Al . E-mail: 3118291717@ gq.com
« EIEMEE . XM (1964—), B, 1+, iz, W55 1 h 25253000 I 56mt XOHF PA . E-mail: rhliu@ 163.com
3297



R %

Chinese Traditional Patent Medicine

2025 4F 10 H
B4k F10M

October 2025
Vol. 47 No. 10

7-hydroxy-6-methoxyflavone (4), sativan (5), 5-hydroxy-4’, 7-dimethoxyisoflavone ( 6), 2-hydroxy-4, 4'-
(8), 2, 4,
methoxybenzil (9), ethyl-3-hydroxy-3-phenyl-2-propenoate (10), 6, 7-dimethoxy-2, 3-dihydr-ochromen-4-one
(11), sophorophenolone (12), apocynin (13), ethyl-2, 4-dihydroxybenzoate (14), ethylparaben (15),
methyl-2, 4-dihydroxybenzoate (16), 5, 7-dihydroxy-6-methoxyflavanone (17 ), 7-hydroxyflavanone (18),
mimosifoliol (19), 7-hydroxy-4'-methoxyisoflavane (20) , virolane (21), 5-hydroxy-7-methoxychromone (22),
3-hydroxyl-5-methoxy-stilbene (23), 2’, 4'-dihydroxydihydrochalcone (24). CONCLUSION Compound 8 is
new natural product, 2-6, 15, 17-18 are isolated from this plant for the first time, 7, 9-14, 16, 20-24 are first

dimethoxychalcone (7 ), 7, 2', 3', 4'-tetramethoxydihydroisoflavone 2'-trihydroxy-4'-

isolated from genus Dalbergia.

KEY WORDS: Dalbergia odorifera T. Chen; heartwood; dichloromethane fraction; chemical constituents;

isolation and identification

Wi 75 o L B R A ) B AR B Dalbergia
odorifera T. Chen B+, HREF MO, F85H
AEMERE 5 VU, AR LAk AR R
A S MR R OR , I B T HRIER R
ZIT MY AR, waE, BHIF, O, B
2, BAR IR, BAGE MR, ImR T
RO OZURE | B 2
R, BAPLONLEIN ., ptElk, Ji. Hubh
G2 AR . BT R R SO MR Y
AR IR A G H I AR, RBOLRR
WA AT didy BAFE AL B B
iR 22 E, CHEEIZY O TR S
FEHE I LA, IR 2 ek, A
SR XA S R e R AR L A T 00
YE, DI H 2GR BRIz 88 . BT il ik &
F B AR 22 AR
1 ##

L1 HM BRSO T 2019 40 [ i 4
M, ZEVLVE rp B 24 R v 2 S b = (/Mg B d%
S NIEM, SCURbRA (%5 201908) fRAFTL
PEHR B 25 R 2 B SE AR AN S

1.2 XA GRAREDT . ST, AR I AR
(3£ [E Cambridge Isotope Laboratories 7y &) ) ; H %,
TEWEE, AN, CRROER (Strsl, PEpR
AR 5 IR (b2, Rk B £l 2 i
AIRAT) ; MK (B ERSRERABRAF) .
1.3 A& Avance Il HD 600 MHz #%Hf Hh 4% % 3%
A (f5E Bruker 2y H]) ; Waters 2695 & 30K AH &,
AL . Waters 515 il £5 W FH 1% . Waters 2489
XU A I 2% (98 [E Waters 23w ) 3 Triple ESI
5600+ fm 73 B R AT W) 1E) BT B AL (€ AB
SCIEX AH]) ; MAPIHUENL (TR0 Z A WPk
3298

AR A BRAS ) 3 N-1300V-WB Jiehh 28 KA (A
kAR N2 t) o WZEHTRE R GF-254 | #E
EHTRERA (SR TARAR ) ; /bt
BEREEEAREIR ( HAS YMC #kX&%k); ChromCore
120 C B G5 H (10 mmXx250 mm, 5 pum)
[ANE TR (TR AR # R
Sephadex LH-20 ( 2£[E GE Healthcare A F])

2 REEHNE

BT MR SO M 25.0 kg, BYEE, A 10
T K, SRR KPR &40, ik, 15
FINFE R AMFRAL 137.59 ¢, UGN 75% LT, SnFAa]
TPREL 3 R, W2 IRASHRI 2 h, 5 3 IRAREL 1 h,
g, R 3 WRUEW, SOKIEWA IR, MRS,
BERE 7.2 kg, B 6.5 kg, i BRI,
100~200 HEERHERE, HET, 5 £ 100~200 H fit
IR, BRE, ARUOTAMhEE, &P, &
PR TR, BT Ve B, 23 50l 45 30 v 1k S £
(52.33 ¢) . AW EEHAL(877.22 ¢) . LIRLTE
AL (3.7 kg) KHEERRAL (679.0 g) . A H b
PRI (827.27 g) £:100~200 HAEEA:E (Hish
AAEE-ZFR B, 100: 1~0:1) 78, 43
Fr. A1~ Fr. A6, Fr.Bl1~B6, Fr.Cl ~C3, Fr. DI ~
D3, Fr. E, ARSI HPLC AR =N 3
mL/min, KPR 210, 254 nm; £ Sephadex
LH-20 73 25, Jiah AR S W e-H i (1 -
1); & & ODS #4025, Ui 37 AH 342k F Y BE-/K
(10 : 90~100 : 0) ,

Fr. B3 (22.65 g) £ 200~300 HE:EHE (¥
A A MR- R O BE, 100 2 1~0: 1) 08, 158
%] Fr.B3A1 ~ Fr.B3A5. Fr.B3B1 ~ Fr. B3B5,
Fr. B3A4 (5.62 g) £:300~400 HEERA: (Hishtd
AW EE-N R, 20 1 ~0 ¢ 1) 4, 18 %
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Fr. B3A4A1~Fr. B3A4A5, Fr. B3A4A2 (354.3 mg)
2t Sephadex LH-20 S5 VENE, 53 Fr. B3A4A2N1 ~
Fr. B3A4A2N5, Fr. B3A4A2N1 (13.5 mg) Z2F il
#% HPLC (WM REK, 57  43) e, 155
& 10 (1.6 mg, ¢, =21 min), Fr. B3A4A3
(246.5 mg) % Sephadex LH-20 /355, 15214b-&Y
6 (12.5 mg), Fr. B3A5 (1.22 g) %4 Sephadex LH-
20 4F B, 18 F| Fr.B3ASN1 ~ Fr. B3ASNO,
Fr. B3ASN2 (17.5 mg) £2F#l4 HPLC (ishHl
CWEIK, 57+ 43) 4B, HELA Y 14 (2.6
mg, (=16 min), 16 (4.3 mg, ¢, =24 min),

Fr. B4 (35.55 g) £ 200~300 HE:EHE (i
SHAAIMEE- R TR, 80: 1~0: 1) 7, 5%
Fr. B4A1 ~Fr. B4A5 | Fr. B4B1 ~Fr. B4B4, Fr. B4A1
(462.3 mg) ZEE M, F3LEW 3 (193.8
mg) . Fr. B4B1 (6.78 g) ZHi[E ODS /435, 15
| Fr. B4B101 ~ Fr. B4B108, Fr. B4B101 (2.88 g)
2 300~400 B REB K (7 MEETI, 20 : 1~0 :
1) 43 &, 18 # Fr. B4B101GI ~ Fr. B4B101G6,
Fr. B4B101G3 (463.3 mg) %4 Sephadex LH-20 43
B, BE AW 15 (6.3 mg). 22 (1.6 mg);
Fr. B4B103 (677.3 mg) £F:Hil4 HPLC (i shtH
CIE-K, 59+ 41) s, HEMEEY 20 (1.5
mg, tz=12 min), 21 (2.6 mg, ;=19 min), 23
(l.6mg, t;=24 min) , 24 (1.9 mg, t,=28 min),
Fr. B4B4 (5.39 g) %4 300~400 HEEH: (s
A BN, 20 0 1 ~0: 1) E, 153
Fr. B4B4A1 ~ Fr. B4B4A5, Fr. BAB4A3 (362 mg)
2t Sephadex LH-20 73 B, 7% #| Fr. B4B4A3N1 ~
Fr. B4B4A3N6, Fr. BAB4A3N3 (14.3 mg) Z2FHl
#% HPLC (JahtHOIE-7K, 59 = 41) 78, 155
e 17 (1.5 mg, t,=16 min) ,

Fr.B5 (93.3 g) £:200~300 HiERA: (Fsh
A MBE-Z TR W, 50 : 1~0: 1) 438, 153
Fr. B5A1~Fr. BSA5, Fr. B5B1~Fr. B5B5, Fr. B5C1~
Fr. BSC3, Fr. B5SA4 (1.89 g) % 300~400 H#i/K
A e, 9:1~0:1) 478,
HEMEEY 2 (26.9 mg) . Fr.B5B2 (13.89 g) £
200~300 HEERAE (WishAHAmsE-NER, 20 @ 1~
0: 1) 4+ 8, 4 %] Fr. BSB2A1 ~ Fr. BSB2AS,
Fr. B5B2B1 ~Fr. B5B2B5, Fr. BSB2B3 (2.93 g) 4
Hi ODS A (i sh A B EE-7K, 10 © 90~ 100 : 0)
s B, 1% #  Fr.BSB2B301 ~ Fr. BSB2B309,
Fr. B5B2B304 (594.6 mg) % Sephadex LH-20

Y8, 153 Fr. BSA2B3N1 ~Fr. BSA2B3N9, Fr.
BSA2B3N2 (54.0 mg) £l HPLC (WML
G-k, 57:43) B, BEAEY S (7.9 mg,
=23 min) , Fr. B5B3 (6.93 g) &1k ODS 43
B, 1% F| Fr. BSB301 ~ Fr. B5SB3011, Fr. B5SB304
(14.1 mg) £l % HPLC (Wi 3h M &K,
42:58) B, HELAEY 1 (1.6 mg, ¢, =
26 min) ,

Fr. B6 (36 g) £ 200~300 HaERH: (WishH
AMEE-C R B, 30 1~0: 1) 445, 53
Fr. B6A1~Fr. B6A5, Fr. B6B1~Fr. B6B5, Fr. B6C1 ~
Fr. B6C5, Fr. B6B3 (4.39 g) %4 200~300 HEER
R (T HEE- I, 20 0 1~0: 1) 438, 15
#| Fr. B6B3A1 ~ Fr. BSB2A5, Fr. B6B3A3 (946.6
mg) % 300~400 HAEERAHE (i shAH A - — 5
Bt, 9:1~0: 1) 708, 15 3| Fr. B6B3A3G1 ~
Fr. B6B3A3G6, Fr. B6B3A3G2 (66.7 mg) 22l
#% HPLC (WM RE-K, 23+ 77) 8, 155
&% 13 (5.7 mg, t, =26 min); Fr. B6B3A3G3
(212.2 mg) % Sephadex LH-20 /35, 1521{b-&Y)
19 (34.2 mg), Fr.B6C1 (5.79 g) % 200~300 H
RERCAE (TS AH A -, 20 1 1~0 0 1) 43
B, f5%] Fr. B6CI1A1 ~ Fr. B6C1AS | Fr. B6CIBI ~
Fr. B6C1B2, Fr. B6C1A4 (1.27 g) % 300 ~ 400
HEEBH: (W sh A — ke, 9:1~0:
1) 2%, 18 3 Fr. B6C1A4G1l ~ Fr. B6C1A4G6,
Fr. B6C1A4G4 (175.2 mg) % Sephadex LH-20
JyES, 4% #| Fr. B6C1A4G4N1 ~ Fr. B6C1A4G4NT,
Fr. B6C1A4G4NS5 (21.7 mg) £kl % HPLC (I
SIMOHE-IK, 59 :41) EE, BEEY 8 (9.9
mg, t;=32 min), Fr. B6C3 (2.88 g) £ 200~300
HEECH: (U shAH A lEE- N R, 20 : 1~0: 1) 43
B, 15 %] Fr. B6C3A1 ~ Fr. B6C3A5, Fr. B6C3BI ~
Fr. B6C3B5, Fr. B6C3C1, Fr. B6C1A3 (358.2 mg)
2 Sephadex LH-20 73 B, 7% #| Fr. BOC3A3N1 ~
Fr. B6C3A3N7, Fr. B6C3A3N4 (33.7 mg) Z=F il
#% HPLC (JahtH G-k, 62 38) /i, 195
k&Y 11 (14.1 mg, ¢, =33 min), Fr. B6C3BI1
(866.3 mg) £ 300~400 HEERHE (FLshHHArimE-
THEMLE, 9:1~0: 1) 41ES, 153 Fr. B6C3BIGI ~
Fr. B6C3B1G11, Fr. B6C3B1G8 (96.6 mg) % Sephadex
LH-20 /3%, 153 Fr. B6C3B1G8N1 ~ Fr. B6GC3B1G8NS,
Fr. B6C3BIG8N7(15.7 mg) Z2fHil# HPLC (FizhH
ZHEK, 59 1 41) 4rEs, 1FEMEAEY 12 (1.4 mg,
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tg=12 min) ,

Fr.Cl (15.96 g) 4 200 ~ 300 H & & #
(VLA M EE-C R O, 30 1 1~0: 1) 418,
% %] Fr. C1A1 ~ Fr. C1A5, Fr.CIB1 ~ Fr. CIB5,
Fr. C1IC1~Fr. C1C5, Fr.CID1, Fr.CI1B2 (1.45 g)
28 300~400 HERAE (i A A e - — s e,
9:1~0:1) 7%, 5% Fr. CIB2A1~Fr. CIB2A5 .
Fr. CIB2B1 ~ Fr. C1B2B4, Fr. C1B2B1 (469.3 mg)
2P £ HPLC (AhAHHE-/K, 56 : 44) 4385,
BEkE5 9 (1.8 mg, 1, =16 min), Fr.C1C4
(2.23 g) £300~400 HEERAE (FahAHA k- —
AHLE, 9:1~0:1) /8, 155 Fr. CIC4A1 ~
Fr. CIC4A7, Fr. C1C4A5 (436.3 mg) £ Sephadex
LH-20 73 %, 33| Fr. CIC4A5N1 ~ Fr. C1C4A5N9,
Fr. CLC4A5N7 22 il % HPLC (i sh 4 2 E-/K,
60 : 40) rEs, SRS 18 (2.0 mg, ¢, =18
min) ,

Fr.C2 (49.16 g) £ 200 ~ 300 H & I
(VBIHHA - PR TR, 30 0 1~0: 1) 408,
4 %] Fr. C2A1 ~ Fr. C2A5. Fr. C2B1 ~ Fr. C2B5,
Fr. C2C1~ Fr. C2C5, Fr.C2D1 ~ C2D5, Fr. C2B3
(2.45g) #:300~400 HEERA: (W shAAmE-—
AWBE, 9:1~0:1) 778, 155 Fr. C2B3A1 ~
Fr. C2B3A5. Fr. C2B3B1, Fr. C2B3A2 (12.3 mg)
£t Sephadex LH-20 73&5, 42L& 7 (2.6 mg),

Fr.C3 (34.81 g) 4 200 ~ 300 H & #
(VLA M E-C R O, 30 1 1~0: 1) 418,
4 #| Fr. C3A1 ~ Fr. C3AS. Fr.C3B1 ~ Fr. C3B5,
Fr. C3C1~Fr. C3C3, Fr. C3B1(735.2 mg) £t Sephadex
LH-20 43 &, 3% Fr. C3BIN1 ~Fr. C3BING, Fr.
C3BIN5 (22.6 mg) £l 4 HPLC (JshHl &
G-K, 55:45) 4rEs, 1BELEY 4 (7.4 mg,
tx =25 min)

3 £HETE

&% 1. HETTERKH K, ESI-MS m/z:
289.116 6 [ M + H ]*.,'H-NMR ( 600 MHz,
CD,COCD,) 6: 7.33 (1H, d, J=8.4 Hz, H-5),
7.24 (1H, d, J=8.2 Hz, H-6'), 6.57 (1H, dd,
J=8.4,2.4 Hz, H-6), 6.46 (1H, dd, J=8.2,2.3
Hz, H-5'), 6.39 (1H, d, J=2.3 Hz, H-3'), 6.37
(1H, d, J=2.4 Hz, H-8), 5.53 (IH, d, J=6.1
Hz, H-4), 4.28 (1H, d, J=6.3 Hz, H-2b), 3.76
(3H, s, 4’-OCH,), 3.61 (1H, d, J=1.8 Hz, H-
3),3.60 (1H, d, J=2.2 Hz, H-2a); “C-NMR
3300

(150 MHz, CD,COCD,) &: 161.1 (C-4"), 160.8
(C-2"), 158.9 (C-7), 156.8 (C-9), 132.1 (C-5),
124.9 (C-6'), 119.5 (C-1"), 111.8 (C-10),
105.9 (C-5'), 103.0 (C-8), 109.6 (C-6), 96.3
(C-3"), 78.5 (C-4), 66.1 (C-2), 54.8 (4'-
OCH,), 39.4 (C-3), VA % 53k [8] il
AR —, SR 7, 2'-dihydroxy-4'-methoxy-
isoflavanol ,

&Y 2, HEGEE, ESI-MS m/z: 151.045 7
[M-H] ,'H-NMR (600 MHz, CDCl,) &: 11.78
(1H, s, 1-CHO), 7.33 (1H, d, J=9.0 Hz, H-
2),6.43 (1H, d, J=2.4 Hz, H-3), 6.37 (1H,
dd, J=9.0, 2.4 Hz, H-6), 3.80 (3H, s, 4-
OCH,); "C-NMR (150 MHz, CDCl,) &: 193.8 (1-
CHO), 167.0 (C-4), 166.1 (C-3), 133.3 (C-6),
110.2 (C-1), 108.3 (C-2), 100.4 (C-5), 55.2
(4-OCH,) ., VI EZEARSSCER [9] il BEA —2,
B 5E M vanillin,

&M 3. AT, ESI-MS m/z: 395.336 4
[M+H]",'"H-NMR (600 MHz, CDCl,) &: 7.54
(2H, d, J=8.6 Hz, H-3, 3'), 7.36 (2H, t, J=
2.2 Hz, H-6, 6'), 7.13 (2H, dd, J=8.6, 2.5 Hz,
H-5,5'), 1.34 (18H, s, H-8~10, 8 ~10"), 1.29
(18H, s, H-12 ~ 14, 12' ~ 14'); “C-NMR ( 150
MHz, CDCL,) &: 147.8 (C-1, 1'), 147.7 (C-2),
147.2 (C-2'), 138.6 (C-4), 138.6 (C-4'), 124.6
(C-3,3"), 124.1 (C-5,5"), 119.2 (C-6), 119.2
(C-6'),35.0(C-7,7"),34.6 (C-8~10, 8'~10"),
31.5 (C-11, 11'), 30.3 (C-12~14, 12" ~14") . Lk
R SSCE [10] HIEEEEA -2, el 2,
2'-oxybis- (1, 4-di-tert-butylbenzene) .

L&Y 4, LT, ESI-MS m/z; 269.085 8
[M+H]","H-NMR (600 MHz, CDCl,) &: 7.54 ~
7.37 (5H, m, H-2' ~6"), 6.99 (1H, s, H-8),
6.90 (1H, s, H-3), 6.25 (1H, s, H-5), 5.58
(IH, s, 7-OH), 3.99 (3H, s, 6-OCH,); "C-NMR
(150 MHz, CDCl,) &: 161.6 (C-4), 155.9 (C-2),
150.2 (C-6), 149.4 (C-9), 142.5 (C-7), 135.7
(C-1'), 129.7 (C-4"), 128.4 (C-2", 6'), 128.9
(C-3", 5"), 112.7 (C-3), 112.4 (C-10), 110.6
(C-8),99.7 (C-5), 56.6 (6-OCH,), VI F%¥i5
SCHR [11] B BEA—3, #%EE N 7-hydroxy-6-
methoxyflavone,

k& 5. AT EE AR, ESI-MS m/z;
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287.138 8 [ M + H ]*.'H-NMR ( 600 MHz,
CD,COCD,) &; 8.31 (1H, s, 6-OH), 7.09 (1H,
d, J=8.4 Hz, H-6'), 6.838 (1H, d, J=8.2 Hz, H-
5),6.57 (1H, d, J=2.4 Hz, H-3"), 6.49 (1H,
dd, J=8.4, 2.5 Hz, H-5'), 6.36 (1H, dd, J=
8.2, 2.4 Hz, H-6), 6.27 (1H, d, J=2.4 Hz, H-
8),4.23~4.12 (1H, m, H-2a), 3.93 (1H, t, J=
10.1 Hz, H-2b), 3.85 (3H, s, 2'-OCH;), 3.78
(3H, s, 4'-OCH,), 3.45 (1H, u, J=10.5, 4.3
Hz, H-3), 2.92 (1H, dd, J=15.5, 11.0 Hz, H-
4a), 2.81~2.74 (1H, m, H-4b); “C-NMR (150
MHz, CD,COCD,) &: 160.7 (C-4"), 159.1 (C-2"),
156.0 (C-9), 157.6 (C-7), 122.5 (C-1"), 130.9
(C-5), 128.4 (C-6'), 108.8 (C-6), 105.4 (C-
5'),103.6 (C-8), 114.1 (C-10), 99.3 (C-3'),
70.5 (C-4), 55.8 (4'-OCH,), 55.5 (2'-OCH),
31.1 (C-2), 32.3 (C-3), DL EBdRS cHk [12]
fﬁ(]ﬁ%zﬁgﬁ, M TE O sativan,

&Y 6. WATEILKH K, ESI-MS m/z:
299.095 9 [ M + H ]*.,'H-NMR ( 600 MHz,
CD,COCD,) &; 12.99 (1H, s, 5-OH), 8.26 (1H,
s, H-2),7.56 (2H, d, J=8.6 Hz, H-2', 6'), 7.01
(2H, d, J=8.6 Hz, H-3',5'), 6.56 (1H, d, J=
2.3 Hz, H-6), 6.36 (1H, d, J=2.3 Hz, H-8),
3.93 (3H, s, 7-OCH;), 3.84 (3H, s, 4’-OCH,) ;
BC-NMR (150 MHz, CD,COCD,) §: 181.6 (C-4),
163.5 (C-5), 166.6 (C-7), 154.7 (C-2), 158.8
(C-9), 160.6 (C-4'), 131.0 (C-2", 6'), 123.9
(C-1'), 123.8 (C-3), 114.4 (C-3", 5'), 106.7
(C-10), 98.8 (C-6), 92.9 (C-8), 56.4 (7-
OCH,), 55.5 (4'-OCH,) , LA E%ds53CHk [13]
fiz 1B B A — B, B % E R S-hydroxy-4', 7-
dimethoxyisoflavone ,

& 7. HETTELH K, ESI-MS m/z:
285.118 5 [ M + H ]*.'H-NMR ( 600 MHz,
CD,COCD,) &; 13.65 (1H, s, 2’-OH) , 8.19 (1H,
d, J=9.0 Hz, H-6"), 7.86 (2H, d, J=8.4 Hz, H-
6'b), 7.84 (2H, d, J=8.7 Hz, H-2, 6), 7.03
(2H, d, J=8.8 Hz, H-3, 5), 6.53 (1H, dd, J=
9.0, 2.6 Hz, H-5'), 6.47 (1H, d, J=2.4 Hz, H-
3'), 3.89 (3H, s, 4’-OCH,), 3.88 (3H, s, 4-
OCH,) ; "C-NMR (150 MHz, CD,COCD,) &: 193.2
(-CO), 166.7 (C-4"), 165.5 (C-6"), 163.6 (C-
4), 144.2 (C-b), 131.9 (C-2"), 130.7 (C-2, 6),

127.0 (C-1), 118.0 (C-a), 114.4 (C-3, 5),
114.0 (C-1"), 107.2 (C-3"), 100.8 (C-5"), 54.9
(4-OCH,), 55.2 (4'-OCH,). DL %¥5 ik
[14] il BEA — 5, #%EE N 2-hydroxy-4, 4'-
dimethoxychalcone ,

&Y 8. HETEIEK K, ESI-MS m/z:
345.138 7 [ M + H ]".'"H-NMR ( 600 MHz,
CD,COCD,) 6: 7.83 (1H, d, J=8.8 Hz, H-5),
6.87 (1H, d, J=8.6 Hz, H-6'), 6.74 (1H, d, J=
8.6 Hz, H-5'), 6.67 (1H, dd, J=8.8, 2.4 Hz, H-
6), 6.53 (1H, d, J=2.4 Hz, H-8), 4.61 (1H,
dd, J=11.8, 11.0 Hz, H-2a), 4.50 (1H, dd, J=
11.0, 5.6 Hz, H-2b), 4.17 (1H, dd, J=11.7,
5.5 Hz, H-3), 3.89 (3H, s, 7-OCH,) , 3.84 (3H,
s, 2'-OCH,), 3.80 (3H, s, 3’-OCH,), 3.79 (3H,
s, 4’-OCH,) ;" C-NMR (150 MHz, CD,COCD,) §:
190.4 (C-4), 165.8 (C-7), 163.8 (C-9), 153.6
(C-4"), 152.0 (C-2"), 142.4 (C-3"), 128.7 (C-
5), 124.5 (C-6'), 121.9 (C-1'), 115.3 (C-10),
109.7 (C-6), 107.5 (C-5'), 100.7 (C-8), 71.2
(C-2), 60.0 (2'-OCH,), 59.7 (3’-OCH,), 55.4
(4'-0OCH,), 55.2 (7-OCH,), 48.1 (C-3), DI %k
a5k [15] i SA -5, WMEER T, 27,
3", 4'-tetramethoxydihydroisoflavone

&Y 9. f L E KK, ESI-MS m/z:
287.051 4 [ M-H ] ,'H-NMR ( 600 MHz,
CD,COCD,) 6: 7.53 (1H, d, J=9.2 Hz, H-6),
7.47 (1H, d, J=8.8 Hz, H-6'), 6.57 (2H, d, J=
10.7 Hz, H-5), 6.50 (1H, dd, J=8.7, 2.1 Hz, H-
5'), 6.45 (1H, d, J=2.0 Hz, H-3), 3.92 (3H, s,
4-0CH,); "C-NMR (150 MHz, CD,COCD,) §:
195.9 (1-CO), 195.2 (1'-CO), 168.7 (C-4),
167.0 (C-2", 4'), 167.7 (C-2), 135.5 (C-6),
135.0 (C-6"), 111.8 (C-1), 111.2 (C-1"), 110.3
(C-5), 109.5 (C-5"), 103.8 (C-3), 101.9 (C-
3'), 56.4 (4-OCH,) , DL ¥ 53k [16] 4Rki#
HA —FH, W E RN 2, 4, 2'-trihydroxy-4'-
methoxybenzil ,

&Y 10, HETEIE KA, ESIMS m/z:
193.086 6 [ M + H]*.'H-NMR ( 600 MHz,
CD,COCD,) &6: 7.70~7.28 (5H, m, H-2' ~6'),
6.04 (1H, s, H-2), 4.41 (2H, q, J=7.1 Hz, H-
5), 1.38 (3H, t, J=7.1 Hz, H-6); “C-NMR (150
MHz, CD,COCD,) 6: 168.1 (C-1), 166.9 (C-3),
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129.6 (C-2', 6'), 129.6 (C-4'), 127.4 (C-3',
5), 139.3 (C-1"), 62.3 (C-2),43.1(C-5), 14.4
(C-6) . PILHIESEICRR [17] A, &
Y55 A ethyl-3-hydroxy-3-phenyl-2-propenoate ,

&P 11. BEE S, ESI-MS m/z: 209.083 5
[M+H]",'"H-NMR (600 MHz, CDCl,) &: 7.27
(1H, s, H-5), 6.41 (1H, s, H-8), 4.53~4.43
(2H, m, H-2), 3.89 (3H, s, 6-OCH,), 3.86
(3H, s, 7-0CH,), 2.74 (2H, dd, J=6.9, 6.0 Hz,
H-3); "C-NMR (150 MHz, CDCl,) &: 190.7 (C-
4), 158.5 (C-9), 156.2 (C-7), 144.6 (C-6),
113.7 (C-10), 106.9 (C-5), 100.1 (C-8), 67.7
(C-2), 37.4 (C-3), 56.4 (6-OCH,), 56.3 (7-
OCH,) . PAL%ds 5 3cHk [18] il s A — 3L,
W% % A 6, 7-dimethoxy-2, 3-dihydrochromene-
4-one

REw 12. AELEF, ESI-MS m/z: 299.054 8
[M+H]*,'"H-NMR (600 MHz, DMSO-d,) §: 12.94
(IH, s, 5-OH), 10.00 (1H, s, 4'-OH), 7.75
(IH, d, J=8.3 Hz, H-6"), 7.14 (1H, d, J=2.1
Hz, H-3"), 6.95 (1H, dd, J=8.4, 2.1 Hz, H-5") ,
6.88 (1H, d, J=2.3 Hz, H-8'), 6.52 (1H, d, J=
2.3 Hz, H-6'); "C-NMR (150 MHz, DMSO-d,) §:
178.6 (C-4), 165.0 (C-2), 164.9 (C-7), 162.3
(C-5), 156.8 (C-4"), 154.9 (C-9), 150.4 (C-
2"y, 121.5 (C-6"), 114.3 (C-5"), 113.6 (C-1"),
104.3 (C-10), 99.3 (C-3'), 99.2 (C-6), 97.9
(C-3), 94.3 (C-8), 56.7 (7-OCH;) . VI F¥ES
SCwk [19] 4k E OB A — 2, K E R
sophorophenolone .,

&Y 13 AEIER KK, ESI-MS m/z:
167.076 7 [M+H]* ,'"H-NMR (600 MHz, CDCL,) §:
7.55~7.52 (2H, m, H-2, 6), 6.95 (1H, d, J=
8.7 Hz, H-5), 6.13 (1H, s, 4-OH), 3.95 (3H, s,
3-OCH;), 2.56 (3H, s, 8-CH,); “"C-NMR (150
MHz, CDCL,) 6. 196.9 (C-7), 150.5 (C-4),
146.7 (C-3), 130.3 (C-1), 124.1 (C-6), 113.9
(C-5), 109.8 (C-2), 56.2 (3-OCH,), 26.3 (8-
CHy) . PLEBES 30K [20] i HEA—3, i
Y5 5 A apocynin

fKEd 14 HELELF R, ESIMS m/z:
183.065 7 [M+H]*,'"H-NMR (600 MHz, CDCI,) §:
11.04 (1H, s, 2’-OH), 7.75 (1H, d, J=8.7 Hz,
H-6'), 6.40 (1H, d, J=2.4 Hz, H-5"), 6.37
3302

(1H, dd, J=8.8, 2.4 Hz, H-3"), 4.37 (2H, q,
J=7.1 Hz, H-3), 1.39 (3H, t, J=7.1 Hz, H-
4);"C-NMR (150 MHz, CDCl;) &: 170.1 (C-1),
163.8 (C-4'), 162.0 (C-2'), 132.0 (C-6"), 107.8
(C-5"), 106.2 (C-1"), 103.2 (C-3'), 61.2 (C-
3), 14.3 (C-4), DL EBHRSCER [21] HoBEfA
—E, BCEEN ethyl-2, 4-dihydroxybenzote ,

& 15, g, ESI-MS m/z: 167.073 9
[M+H]",'"H-NMR (600 MHz, CDCl,) &: 7.93
(2H, d, J=8.7 Hz, H-2', 4'), 6.83 (2H, d, J=
8.7 Hz, H-3", 5"), 5.40 (1H, s, 4'-0OH), 4.31
(2H, q, J=7.1 Hz, H-3), 1.35 (3H, t, J=7.1
Hz, H-4) ;" C-NMR (150 MHz, CDCl,) &: 166.5
(C-1), 159.7 (C-4"), 132.0 (C-2", 6'), 115.2
(C-3",5'),123.3 (C-1"), 60.8 (C-3), 14.5 (C-
4) . VL EBOR S ScEk [22] oA B, fisk
7E A ethylparaben

&Y 16. HETEIE KA, ESI-MS m/z:
153.058 4 [ M + H]','H-NMR ( 600 MHz,
CD,COCD,) &; 10.90 (1H, s, 2’-OH), 9.34 (1H,
s, 4’-OH), 7.70 (1H, d, J=8.7 Hz, H-5'), 6.44
(1H, dd, J=8.8, 2.4 Hz, H-6'), 6.37 (1H, d,
J=2.4 Hz, H-3"), 3.90 (3H, s, 1-OCH,); “C-
NMR (150 MHz, CD,COCD,) &: 171.2 (C-1),
164.7 (C-4'), 164.5 (C-2"), 132.5 (C-1"), 109.9
(C-6'), 105.4 (C-5"), 103.4 (C-3"), 52.3 (1-
OCH;). DL E#dE 53k [23] HoBHEA—5, i)
YE5E M methyl-2, 4-dihydroxybenzoate ,

& W 17, R B A &, ESI-MS m/z:
287.096 5 [ M + H]".,'"H-NMR ( 600 MHz,
CD,COCD,) &: 12.29 (1H, s, 5-OH), 9.23 (1H,
s, 7-OH), 7.59~7.37 (5H, m, H-2'~6'), 6.05
(1H, s, H-8), 5.56 (1H, dd, J=12.8, 3.1 Hz,
H-2), 5.35 (1H, t, J=4.5 Hz, H-3a), 3.78 (3H,
s, 6-OCH,), 3.17 (1H, ddd, J=17.1, 12.8, 1.8
Hz, H-3b); "C-NMR (150 MHz, CD,COCD,) &
197.7 (C-4), 159.8 (C-7), 159.4 (C-9), 156.3
(C-5), 140.1 (C-1"), 130.5 (C-6), 129.4 (C-3',
5'),129.4 (C-4'), 127.3 (C-2", 6'), 103.3 (C-
10), 95.7 (C-8), 80.0 (C-2), 60.7 (6-OCH,),
43.6 (C-3'), VA HHE 530k [24] iS4k —
B, RN S, 7-dihydroxy-6-methoxyflavanone ,

& 18, s, ESI-MS m/z: 241.091 8
[M+H]",'"H-NMR (600 MHz, CDCl,) &: 7.86
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(1H, d, J=8.6 Hz, H-5), 7.50~7.36 (5H, m, H-
2'~6'), 6.55 (1H, d, J=8.6, 2.2 Hz, H-6),
6.47 (1H, d, J=2.4 Hz, H-8), 5.47 (1H, dd, J=
13.2,2.9 Hz, H-2),3.04 (1H, dd, J=16.9, 13.3
Hz, H-3a), 2.84 (1H, dd, J=17.0, 2.9 Hz, H-
3b); "C-NMR (150 MHz, CDCI;) &: 190.7 (C-4),
163.5 (C-7), 162.8 (C-9), 138.7 (C-1"), 129.4
(C-5), 128.8 (C-3", 5"), 128.8 (C-4"), 126.1
(C-2", 6'), 115.0 (C-10), 110.6 (C-6), 103.4
(C-8),79.9 (C-2), 44.3 (C-3), VL %5 Sk
[25] fRIEFEA 2L, BEEE R 7-hydroxyflavanone

LA 19: @ik, ESI-MS m/z; 269.113 5
[M-H] ,'H-NMR (600 MHz, CDCl,) &: 7.33 ~
7.19 (5H, m, H-2'~6"), 6.55 (1H, s, H-6),
6.44 (1H, s, H-3), 6.34~6.23 (1H, m, H-8),
5.29 (1H, d, J=9.8 Hz, H-9a), 5.01 (1H, d, J=
17.0 Hz, H-7), 4.83 (1H, d, J=5.1 Hz, H-9b),
4.60 (1H, s, 4-OH), 3.81 (3H, s, 5-OCH,),
3.74 (3H, s, 2-OCH,); “C-NMR (150 MHz,
CDCl,) & 148.5 (C-2), 147.6 (C-4), 142.9 (C-
5), 141.6 (C-1'), 139.6 (C-8), 128.7 (C-3',
5"y, 128.5 (C-2', 6"), 126.8 (C-4'), 119.7 (C-
1), 117.1 (C-9), 113.1 (C-6), 101.5 (C-3),
56.5 (5-0OCH,), 55.9 (2-OCH,), 48.9 (C-7), LI
R 5 OCER [26] B EEA -2, HOEE N
mimosifoliol ,

L&Y 20, Jotash s, ESI-MS m/z: 257.126 8
[M+H]*,'"H-NMR (600 MHz, CD,COCD,) &: 8. 13
(1H, s, 7-OH), 7.26 (2H, d, J=8.6 Hz, H-2',
6'), 6.91 (2H, d, J=8.7 Hz, H-3', 5'), 6.37
(1H, dd, J=8.2, 2.5 Hz, H-5), 6.28 (1H, d, J=
2.4 Hz, H-6), 4.20 (1H, ddd, J=10.5, 3.6, 2.0
Hz, H-2a), 3.96 (1H, t, J=10.5 Hz, H-2b),
3.78 (3H, s, 4-OCH,), 3.11 (1H, tdd, J=10.3,
5.5,3.7 Hz, H-3), 2.91 (1H, dd, J=15.7, 10.7
Hz, H-4a), 2.86 (1H, dd, J=5.6, 2.0 Hz, H-
4b); “C-NMR (150 MHz, CD,COCD,) &: 159.6
(C-4"), 157.6 (C-7), 155.9 (C-9), 132.3 (C-
1), 131.0 (C-5), 129.2 (C-2', 6'), 114.8 (C-
3", 5'), 113.9 (C-10), 108.8 (C-6), 103.6 (C-
8), 71.4 (C-2), 55.4 (4'-0OCH,), 38.7 (C-3),
32.6 (C-4), LA L¥ds 5 ocHk [27] #B A —
0, WUERE N 7-hydroxy-4'-methoxyisoflavane

L&Y 21 kiR, ESI-MS m/z: 287.133 5

[M+H]*,"H-NMR (600 MHz, CD,COCD,) &: 8. 18
(1H, s, 2’-OH), 6.97 (1H, d, J=8.3 Hz, H-6') ,
6.76~6.71 (2H, m, H-3", 5'), 6.69~6.64 (1H,
m, H-3"), 6.43 (1H, dd, J=2.5, 1.2 Hz, H-6") ,
6.35 (1H, dd, J=8.3, 2.5 Hz, H-2"), 5.93 (2H,
s, -OCH,0), 3.70 (3H, s, 4'-OCH,), 2.57 (4H,
t, J=7.7 Hz, H-1, 3), 1.85 (2H, ddd, J=15.4,
8.6, 6.9 Hz, H-2); "“C-NMR ( 150 MHz,
CD,COCD,) &: 159.9 (C-4'), 156.6 (C-2'),
148.5 (C-4"), 146.4 (C-5"), 137.4 (C-1"), 131. 1
(C-6"), 121.9 (C-2"), 121.6 (C-1"), 109.5 (C-
3"), 108.7 (C-6"), 105.2 (C-5"), 102.3 (C-3"),
101.6 (-OCH,0), 55.3 (4’-OCH;), 36.0 (C-3),
32.9 (C-1), 30.3 (C-2), DL %53k [28]
W FA—2, BN virolane

& 22, wETEIEKH A, ESIMS m/z:
192.043 5 [ M + H]".,'H-NMR ( 600 MHz,
CD,COCD,) 6: 12.73 (1H, s, 5-OH), 8.11 (1H,
d, J=6.0 Hz, H-2), 6.53 (1H, d, J=2.2 Hz, H-
8), 6.34 (1H, d, J=2.2 Hz, H-6), 6.26 (1H, d,
J=6.0 Hz, H-3), 3.91 (3H, s, 7-OCH,); “C-
NMR (150 MHz, CD,COCD,) &: 182.7 (C-4),
166.7 (C-7), 163.2 (C-5), 159.1 (C-9), 157.9
(C-2), 111.8 (C-3), 107.1 (C-10), 98.8 (C-6),
93.2 (C-8), 56.4 (7-OCH,) . VL I %¥s 5 Ciik
[29] fﬂiﬁ%i‘#ﬁ, [ el 5-hydroxy-7-
methoxychromone,

G 23, FRETEIEH A, ESIMS m/z:
227.102 9 [ M + H ]".'H-NMR ( 600 MHz,
CD,COCD,) 6: 7.58 (2H, d, J=7.7 Hz, H-2',
6'), 7.36 (2H, t, J=7.6 Hz, H-3", 5'), 7.27
(1H, d, J=7.3 Hz, H-4"), 7.18 (1H, d, J=16.4
Hz, H-a), 7.13 (1H, d, J=16.4 Hz, H-b),
6.71~6.66 (2H, m, H-2, 6), 6.35 (1H, t, J=2.2
Hz, H-4), 3.79 (3H, s, 3-OCH,) ;" C-NMR (150
MHz, CD,COCD;) 6: 160.6 (C-5'), 158.0 (C-3"),
138.8 (C-1"), 136.8 (C-1), 128.1 (C-3), 128.0
(C-a), 127.9 (C-b), 127.5 (C-5), 126.9 (C-4),
125.8 (C-2, 6), 105.5 (C-6"), 102.7 (C-2"),
100.3 (C-4"), 53.9 (3-OCH,) . DL %dE5 ik
[30] #lif HA — 3, #% %N 3-hydroxyl-5-
methoxy-stilbene ,

& 24, AEATLEIEMA, ESIMS m/z:
243.103 7 [ M + H]".,'"H-NMR ( 600 MHz,
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CD,COCD,) &: 7.80 (1H, d, J=8.8 Hz, H-6'),
7.35~7.11 (5H, m, H-2~6), 6.40 (1H, dd, J=
8.8, 2.3 Hz, H-3'), 6.30 (1H, d, J=2.3 Hz, H-
5),3.24~3.00 (4H, m, H-a, b);”C-NMR (151
MHz, CD,COCD,) &; 204.3 (-CO), 166.8 (C-4'),
166.1 (C-2'), 142.2 (C-1), 133.5 (C-6'), 129.3
(C-3,5), 129.2 (C-2, 6), 126.8 (C-4), 113.2
(C-1"), 109.2 (C-5"), 103.5 (C-3"), 39.1 (C-
a), 30.9 (C-b), DL RS Gk [24] HoBEEA
—2, MR E R 2, 4'-dihydroxydihydrochalcone
4 it

AR S5 MR BEREL O A — S R e SR A S 1
24 MeBY, BG4 DS EFBHE. 3AERE, 2
MEERZE 15 DBEEZE (2 DBER, 4 SRR
3IATAEER, 2 AR EE, 1 AR, 3 A
Be) o FIREERAALFE TR B0 M AL
g5, NHZGEEEMIR AL TIRAE S, IR ] A
KB IIRATE KRS 5 R4 45
HIRPTEAR, ARSI SR A W0 A 273800 0T
FEAih SO 2 A E LR A T IR AT 2L

S k.
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Analysis of toxic material basis of Dryopteris crassirhizoma by UPLC-ESI-
MS/MS

ZHENG Rong-hui'*,  WEI Cui-jie’, XIE Fei-fei'?, WAN Xin-ya'?, LIANG Xiao-jie'”,

DUAN Zhi-wen®,  SUN Dong-mei’,  CEHN Xiang-dong”"
(1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China; 2. Guangdong Yifang Pharmaceutical Co., Ltd., Foshan 528244, China)

ABSTRACT: AIM To establish a UPLC-ESI-MS/MS method for analyzing the toxic material basis of 95%
ethanol cold soaked ultrasonic extract (EC), 95% ethanol heated reflux extract (EH) and water decoction extract
(WD) from Dryopteris crassirhizoma Nakai. METHODS The analysis was performed on a 25 “C thermostatic
agilent ZORBAX RRHD StableBond C; column (2. 1 mmx150 mm, 1.8 wm), with the mobile phase comprising
of methanol-0. 2% formic acid flowing at 0. 30 mL./min, and heated electrospray ion source was adopted in positive
and negative ion scanning. Compounds were identified by Compound Discover 3.3 software combined with the
database and related literature, and the main differential components were screened by Heatmap cluster analysis
and partial least squares discriminant analysis. RESULTS 72 compounds were identified (22 phloroglucinols, 19

flavonoids, 8 phenylpropanoids, 6 terpenoids and 17 other components). The main toxic differential components
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