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Chemical constituents from leaves of Daphniphyllum calycinum

WENG lJiacheng, GUO Jiaqi, HAN Lizhu, LI Siqi, QIN Luping, LI Huaqiang
College of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 311403, China

Abstract: Objective This study aims to investigate the chemical constituents of the leaves of Daphniphyllum calycinum and evaluate
their in vitro cytotoxic activity against human non-small cell lung carcinoma cells (A549). Methods A variety of chromatographic
techniques were employed to separate and isolate compounds. Multiple spectroscopic methods were used to identify the structures.
The cytotoxic activity of the isolated compounds against A549 cells was evaluated by CCK-8 assay. Results Nine compounds were
isolated from the leaves of D. calycinum and were identified as methyl (Z)-6-hydroxy-2-(4-hydroxyphenyl)-5-(prop-1-en-1-
yl)benzofuran-3-carboxylate (1), methyl (E)-2-(4-hydroxyphenyl)-5-(1-propen-1-yl)-3-benzofurancarboxylate  (2), (3,5-
dihydroxyphenyl)-4-hydroxy-3-methoxybenzoate (3), methyl (E)-6-hydroxy-2-(4-hydroxyphenyl)-5-(prop-1-en-1-yl)benzofuran3-
carboxylate (4), 4-[(2S)-3,4-dihydro-5,7-dimethoxy-2H-1-benzopyran-2-yl]phenol (5), 5-O-methylafzelechin (6), catechin (7),
epicatechin (8), dihydrokaempferol (9). The cytotoxicity assay showed that compounds 1, 2 and 4 exhibited moderate inhibitory activity
with ICso values of (8.32 + 1.50), (14.03 + 2.10), and (27.42 £ 0.95) pumol/L, respectively. Other compounds showed no significant
activity at concentrations up to 40 umol/L. Conclusion Compounds 1, 2 and 4 were identified as benzofuran-type lignans, 3 was a
vanillic acid derivative, 5—8 were flavanols, and 9 was a flavone. Among them, 1 and 3 were new compounds and were named as

daphnicalycins A and C, respectively. Compound 2 was a new natural product and was named as daphnicalycin B. 5—9 were first
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isolated from D. calycinum. Compounds 1 and 2 exhibited potential cytotoxic activity against A549 cells.

Key words: Daphniphyllum calycinum Blume; lignans; daphnicalycin A; daphnicalycin B; daphnicalycin C; cytotoxic activity
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Fig.1 Chemical structures of compounds 1—9
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F 24 h. MR CCK-8 A&t A, FHBEbR{Ck:
FHFLLE 450 nm ZETITROGEE (4D {8, BHER 3K
PN SEEG, THEYIMRAEIE %, Hid GraphPad Prism
9.0 FATARLR LRI HT, THE 1Cso H
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3.1 HMEE

AP 1: TRy, HR-ESI-MS m/z: 323.093 1
[M—H]" GF5AE CioHis0s, 323.0919), 45&i%4k
B VAT AR 2 H 7 208 CroHie0s, AHEFI
FEH 12, UV AT (nm): 220 (3.29). TR MRS
& 1 PfEAERFEE (3376 em™), BRI (1 697
em™) FIZEIR (1613, 1592 F11509cm™) .
¥ 'H-NMR ¥l (% 1D Stk e 1 4
1,2,45-W AR E(E S [0u 7.77 (1H, s, H-2)),
6.94 (1H, s, H-5")], 1 HXH KR EUE S [0u
7.87 (1H, d, J=2.1 Hz, H-2), 7.85 (1H, d, J= 2.1 Hz,
H-6), 6.88 (1H, d, J=2.1 Hz, H-3), 6.87 (1H, d, J=2.1

Hz, H-5)], 1 A2 ES [0u 6.57 (1H, dq, J =
11.5, 1.8 Hz, H-8'), 5.83 (1H, dd, J = 11.5, 7.0 Hz, H-
™ 1 ANHEIES [on 3.88 (3H, s)] Al 1 AN
{55 [ou 1.87 (3H, dd, J = 7.0, 1.8 Hz, H-9")]. '3C-
NMR F1 DEPT-135 &/~ b 64 1 H 19 MNMifs 5,
Hep 12 MAFERES (Oc 160.5, 155.0, 154.7,
131.9, 131.9, 123.8, 123.6, 122.3, 120.3, 115.9, 115.9,
97.9), 1 MEEHRE (dc 166.3), 2 MEEW (¢
126.8 1 127.0), 1 MHEERK (6c 51.9) A1 1 AH
FER (0c 14.8). PLEHERSE RS 1 R DK
FKARNFEL,

'H-'TH COSY (K 2) &E7x H-2/H-3, H-5/H-6 #l
H-9'/H-8'/H-7'[*) 3 41 H iefhi& 4t . HMBC 1 H-
2/6 5 C-1,C-4 M1 C-7 #H%; H-3/5 5 C-1 f1 C-4 #H
%:; OCH; 5 C-9 #3%; H-2'5 C-1', C-3', C-4', C-6/,
C-7 Fl1 C-8 #15%; H-5'5 C-1', C-3', C-4'F1 C-6'F1%;
H-7'5 C-1', C-2'F1 C-6'FH5%. H-7"F1 H-8'IIB & H 4L
(J=11.5Hz) . UL G E

#z 1 A4 1 51289 'H-F1 BC-NMR (600/150 MHz)
Table 1 'H- and *C-NMR of compounds 1 and 2 (600/150 MHz)
14 9b
730
Jc OH dc OH
1 123.6 119.4
2 131.9 7.87(d, J=2.1 Hz) 130.9 7.87 (d, J=2.0 Hz)
3 115.9 6.88 (d, /=2.1 Hz) 115.1 6.92 (d, J=2.0 Hz)
4 160.5 159.8
5 115.9 6.87 (d, /J=2.1 Hz) 115.1 6.94 (d, /J=2.1 Hz)
6 131.9 7.85(d, J=2.1 Hz) 130.9 7.86 (d, J=2.1 Hz)
7 161.5 161.1
8 107.9 106.3
9 166.3 163.7
1 122.3 133.8
2! 123.8 7.77 (s) 118.9 7.88 (d, J=1.8 Hz)
3 120.3 127.0
4' 154.7 152.0
5 97.9 6.94 (s) 111.1 7.57 (d, J = 8.6 Hz)
6 155.0 122.9 7.43 (dd, J=8.6, 1.8 Hz)
7' 127.0 5.83 (dd,J=11.5,7.0 Hz) 130.8 6.55 (dd, J=15.8, 1.9 Hz)
8’ 126.8 6.57 (dq,J=11.5, 1.8 Hz) 125.0 6.30 (dq, J=15.8, 6.6 Hz)
9 14.8 1.87 (dd, J=17.0, 1.8 Hz) 18.3 1.87 (dd, J= 6.6, 1.9 Hz)
OCH; 51.9 3.88 (s) 51.6 3.87 (s)
4-OH 10.28 (brs)

“f£ CD;0OD H1UIX, £ DMSO-ds 1l
4record in CD3;0D, “record in DMSO-d.
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2 L&Y 1F03 fXH 'H-'H COSY # HMBC %55
Fig.2 Key 'H-'H COSY and HMBC correlation signals of
compounds 1 and 3

1 PSS, 8N (2)-6-F82E-2-(4-F1HHHE)-5-
(1-PI M) R H R -3- R F i . 28 SCIFinder £,
AV EY), A ERE A,

tEY 2. AETERN K. HR-ESI-MS m/z:
307.098 5 [M—H]™ (iF8A{A CioH1504, 307.097 0D,
gzt amA Mmoo TR N
CioHi604, AR 12. UV AL (nm): 238
(3.59). IR WSl Rtk &9 2 HRAFAE R 5L (3324
em D), BRI (1691 cm™) FIFEH (1612 1590,
1513ecm™) 2H. 5 H-NMR $¥E (£ 1D EoR
a2 474E 1 1 1,2,4-=BUREIREUE S [on7.88
(1H, d, J = 1.8 Hz, H-2"), 7.57 (1H, d, J = 8.6 Hz, H-
5),7.43 (1H, dd, J = 8.6, 1.8 Hz, H-6")], 1 ZHXH —
BAREHRELES [0u 7.87 (1H, d, J = 2.0 Hz, H-2),
7.86 (1H, d, J= 2.1 Hz, H-6), 6.94 (1H, d, J= 2.1 Hz,
H-5),6.92 (2H, d, J=2.0 Hz, H-3)], 1 4 \HRA
{55 [du 6.55 (1H, dd, J = 15.8, 1.9 Hz, H-7'), 6.30
(1H,dq,J=15.8,6.6 Hz, H-8")], 1 MHEIEES [ou
3.87 BH, s)] Al 1 MHEA(ES [6u 1.87 (3H, dd, J =
6.6, 1.9 Hz)]. '*C-NMR Al DEPT 135 #&rtb &4 1
A 19 M(ES, B VAFER. 1A AR,
9 MRHIELL K 8 NG S . UL EEIRS & 2T
I 57 R A JE A A S e, A 2 585
LAY 4 FIEEEFL, HEZEX LAY 2 75 C-6'
(6c 130.8) MM EEAFREE. (AW 2 1) YuZmiEL
Pk— e T Z SN FI45#, SCIFinder £
RERIZ AN methyl (E)-2-(4-hydroxyphenyl)-
5-(1-propen-1-yl)-3-benzofurancarboxylate, 7 KA
P, B RN B ORI, R iy 4 O AR AR
# B.

&Y 3. #HEMARY . HR-ESI-MS m/z:
275.056 6 [M—H]™ (i 5HAH C14H1106, 275.0556),
Azt amAE M e Lo TN

CiaH12060 UV A (nm): 204 (4.39). TR Wil 2

ANEEY) 3 R REAAAEREE (3386 em D) BRI
(1709 cm™) FIZEIR (1608, 1515, 1464 cm™)
FH. 'H-NMR $¥i (£ 2) Borib &9 3 4 1 A
1,3,4-=HRCEAEAE S [ou 7.68 (1H, dd, J = 8.3,
2.0 Hz, H-6), 7.64 (1H, d, J = 2.0 Hz, H-2), 6.90 (1H,
d,J=8.3Hz H-5)], 14 1,3,5-EH =BURERES
5 [0u6.18 (1H, dd, J = 2.1, 2.1 Hz, H-4"), 6.12 (2H,
dd, J=2.1, 2.1 Hz, H-2', 6')] fl 1 MHEHREAES
[0u 3.92 (3H, s)]. *C-NMR F1 DEPT-135 $#&/r~4b &
1A 14 M RES, B85 7 N (6c 166.6,160.2,
160.2,154.0,153.7, 149.0, 121.7), 6 MK FH LRSS
(0c 125.7,116.2,113.9,101.6,101.6, 101.2) F1 1 4~H
AREIE S (5 56.5)-
#z2 LAY 38 'H-F1 PC-NMR (600/150 MHz, CD3;0D)
Table 2 'H- and'*C-NMR of compound 3 (600/150 MHz,

CD;OD)
{ZZDA oc OH
1 121.7
2 113.9 7.64 (d, J=2.0Hz)
3 149.0
4 153.7
5 116.2 6.90 (d, J=8.3 Hz)
6 125.7 7.68 (dd, J = 8.3, 2.0 Hz)
7 166.6
1 154.0
2' 101.6 6.12 (dd,J=2.1, 2.1 Hz)
3 160.2
4 101.2 6.18 (dd, J=2.1, 2.1 Hz)
5 160.2
6’ 101.6 6.12 (dd, J=2.1,2.1 Hz)
OCHs 56.5 3.92 (s)

&Y 3 W4 e i 'H-"H COSY M
HMBC i€ o 1 4> 3-F A FE T R Z5 14 BT e TH-
'H COSY #H H-5/H-6 HJiEfE& £41/ HMBC
H-2 5 C-1, C-3, C4, C-6 } C-7 K, H-55 C-1,
C-3 K C-4 #i2%, H-6 5 C-2,C-4 K& C-7 MKz
1 ANEIZE =Wy 45 M B e iz &9 3 AN TR SRRt
FORIRRAL AR5 « R C-7 (Oc 166.6)F1 C-1"
(0c 154.0) BIML2ENIRE KAz SR 43 F (e T
3- WA A B R 5[] 2R =y 45 ) el o C-7 A C-
U ERBEARE . HEWT H4549°4 (3,5-dihydroxyphenyl)-
4-hydroxy-3-methoxybenzoate; %t SCIFinder £ i,
WEY 3 i EY, Har hFEEMNE C.

e 4: AR K. HR-ESI-MS m/z:
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323.093 3 [M—H], #iEH51 3N CioHi1s0s. 'H-
NMR (600 MHz, CDCl3) d: 7.87 (1H, s, Ar-H), 7.84
(1H, d, J=2.1 Hz, Ar-H), 7.83 (1H, d, /= 2.1 Hz, Ar-
H), 6.88 (1H, s, Ar-H), 6.87 (1H, d, J= 2.1 Hz, Ar-H),
6.86 (1H, d, J=2.1 Hz, Ar-H), 6.75 (1H, ddd, /= 15.8,
1.9,0.6 Hz, H-7"), 6.23 (1H, dd, /= 15.8, 6.6 Hz, H-8"),
3.89 (3H, s, OCH3), 1.90 (3H, dd, J = 6.6, 1.9 Hz, H-
9"); BC-NMR (150 MHz, CDCI;) d: 166.4 (C-9), 161.5
(C-7),160.5(C-4), 154.8 (C-6"), 154.4 (C-4"), 131.9 (C-
2), 131.9 (C-6), 127.6 (C-7'), 125.8 (C-8'), 124.8 (C-
1), 122.3 (C-1), 120.0 (C-2"), 120.8 (C-3'), 115.9 (C-
3), 115.9 (C-5), 107.8 (C-8), 97.9 (C-5'), 51.9 (OCH3),
19.0(C-9). IR HE 5 SClkHiE —E®, e HoA
methyl  (E)-6-hydroxy-2-(4-hydroxyphenyl)-5-(prop-
1-en-1-yl)benzofuran3-carboxylate .

& 5: wmETEMH K. HR-ESI-MS m/z:
287.123 9 [M+H]", #fiEH 0+ N Ci7His04. H-
NMR (600 MHz, CDCly) d: 7.30 ~ 7.29 (2H,
overlapped, Ar-H), 6.84~6.83 (2H, overlapped, Ar-H),
6.11~6.09 (2H, overlapped, Ar-H), 5.16 (1H, s, OH),
491 (1H, dd, J = 10.6, 2.2 Hz, H-2), 3.80 (3H, s, 7-
OCHs), 3.75 (3H, s, 5-OCH3), 2.75 (1H, m, H-3a), 2.63
(1H, m, H-3B), 2.16 (1H, m, H-4a), 2.00 (1H, m, H-
4B); 3C-NMR (150 MHz, CDCI3) d: 159.5 (C-7), 158.8
(C-5), 156.6 (C-9), 155.5(C-4"), 134.1(C-1"), 127.9 (C-
2, 127.9 (C-6"), 115.5 (C-3"), 115.5 (C-5’), 103.6 (C-
10), 93.6 (C-8), 91.6 (C-6), 77.8 (C-2), 55.7 (OCHyg),
55.6 (OCH3), 29.6 (C-3), 19.6 (C-4). iR ¥#5 5 ik
eaE — 08, w e o 4-[(2S)-3,4-dihydro-5,7-
dimethoxy-2H-1-benzopyran-2-yl]phenol

a6 KEEr i (FEE . HR-ESI-MS m/z:
289.099 3 [M+H]", #iEH 7T CisHi60s. 'H-
NMR (600 MHz, CD;OD) d: 7.22 ~ 7.20 (2H,
overlapped, H-3', 6), 6.79~6.78 (2H, overlapped, H-
4''5",6.03 (1H, d, J=2.2 Hz, H-7), 593 (1H, d, J =
2.2 Hz, H-8a), 4.60 (1H, d, J = 7.8 Hz, H-2), 3.98 (1H,
dd,J=8.1, 5.5 Hz, H-3), 3.76 (3H, s, OCH3), 2.85 (1H,
dd, J=16.3, 5.5 Hz, H-4B), 2.49 (1H, dd, J=16.3, 8.1
Hz, H-4a); '*C-NMR (150 MHz, CD30D) ¢: 160.1 (C-
5), 158.4 (C-4"), 158.3 (C-7), 156.7 (C-8a), 131.4 (C-
1), 129.6 (C-2'), 116.0 (C-3'), 101.7 (C-4a), 96.3 (C-
8), 92.7 (C-6), 82.8 (C-2), 68.7 (C-3), 55.8 (OCH3),
28.7(C-4). FIRHE 5 SCHRHRE — 10, e H oy

5-O-methylafzelechin,

WHEY 7: At IEE kK. HR-ESI-MS m/z:
291.079 8 [M+H]*, #iEH 2+ N CisH1406. 'H-
NMR (600 MHz, CD;OD) ¢: 6.84 (1H, d, J= 2.1 Hz,
Ar-H), 6.72 (1H, dd, J = 8.1, 2.1 Hz, Ar-H), 5.93 (1H,
d, J = 2.3 Hz, Ar-H), 5.86 (1H, d, J = 2.3 Hz, Ar-H),
4.76 (1H, d, J= 8.1 Hz, Ar-H), 4.57 (1H, d, J= 2.3 Hz,
H-2),3.98 (1H, m, H-3), 2.85 (1H, dd, J=16.1, 5.4 Hz,
H-4a), 2.51 (1H, dd,J=16.1, 8.1 Hz, H-4B); 3C-NMR
(150 MHz, CD;0D) §: 157.8 (C-7), 157.6 (C-5), 156.9
(C-9), 146.2 (C-3"), 146.2 (C-4"), 132.2 (C-1'), 120.0
(C-6"), 116.1 (C-5'), 115.2 (C-2’), 100.8 (C-10), 96.3
(C-6), 95.5 (C-8), 82.8 (C-2), 68.8 (C-3), 28.5 (C-4).
AR EE S SRR IE B, fe N LER.

e 8: At LERK K. HR-ESI-MS m/z:
291.082 4 [M+H]", i€ H TN CisH1406. 'H-
NMR (600 MHz, CD;0D) §: 6.98 (1H, d, J = 2.0 Hz,
Ar-H), 6.80 (1H, dd, J= 8.1, 2.0 Hz, Ar-H), 6.76 (1H,
d, J = 8.1 Hz, Ar-H), 5.94 (1H, d, J = 2.3 Hz, Ar-H),
5.92 (1H, d, J=2.3 Hz, Ar-H), 4.82 (1H, m, H-2), 4.18
(1H, dd, J = 4.6, 3.1 Hz, H-3), 2.86 (1H, dd, J = 16.7,
4.6 Hz, H-4a), 2.74 (1H, dd, J=16.7, 3.1 Hz, H-4p);
BC-NMR (150 MHz, CDs;OD) ¢: 158.0 (C-7), 157.7
(C-5), 157.4(C-9), 145.9 (C-4"), 145.8 (C-3'), 132.3 (C-
1), 119.4 (C-6'), 115.9 (C-2’), 115.3 (C-5'), 100.1 (C-
10), 96.4 (C-6), 95.9 (C-8), 79.9 (C-2), 67.5 (C-3), 29.3
(C-4). FIRHHE 5 SCkRoE — 80y, #fw HohR L

&Y 9: WE Bk K. HR-ESI-MS m/z:
289.063 3 [M-+H]", i H 5+~ CisHi206. 'H-
NMR (600 MHz, CD;0D) §: 7.35 (1H, d, J = 2.1 Hz,
H-2), 7.34 (1H, d, J = 2.1 Hz, H-6'), 6.83 (1H, d, J =
2.1 Hz, H-3"), 6.82 (1H, d, J= 2.1 Hz, H-5'), 5.93 (1H,
d, J=2.1 Hz, H-8), 5.88 (1H, d, J= 2.1 Hz, H-6), 4.98
(1H, d, J= 11.6 Hz, H-2), 4.54 (1H, d, J= 11.6 Hz, H-
3); BC-NMR (125 MHz, CD;0D) 6: 198.6 (C-4), 168.8
(C-7), 165.4 (C-5), 164.4 (C-9), 159.3 (C-4"), 130.4 (C-
2',6"), 129.3 (C-1'), 116.2 (C-3, 5"), 101.9 (C-10), 97.4
(C-6),96.3 (C-8), 85.0 (C-2), 73.7 (C-3). VA EHuE S
R, e HNEER.

3.2 RSMARREIEMNE

ffF CCKS &M 7 B LA YINT AS49 21

AR ER S SR BN, (hEW 1. 2 4 [5—E



- 6974 -

F8 B 20255108 $56% B 198  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

RAPENEYE, ICso 23 alA (8.32+£1.50). (14.03+
2.10). (27.4240.95) pumol/L, HAltk&WfE 40
umol/L PNTEHEIETE, BHIEZGIET 1Cs fEN (12.77+
0.84) umol/L. Z5HREM, L&MW1 Al 2 RILHEL
UFHIPT AS49 S5
4 g

AT F T 2 Pk €01 A0 i 3 AR 6 2 H
W 2 B 4 B 1) AR AR B 5 A 64T T Ak A gy
WHIE, B sE 9 MEEMRAEY, BRER
PRI RS R (1. 2 F1 4), FHERATAED (3D,
IR (5~8) MEEARER (9), Hh&a 1
M3 N EY, i N tEERE ARC: 1k
EW 2 RN, N EHRE B (G
5~9 N EIRMNAHN A - 455 [, @ Axsh
AS549 A B ETEPESE R IR e AL G 1 A 2 A
AR RS 1 o 5T R A R R A R A A
WHIE H TSRO, OC T @ i HoAh 24k,
SR T A TR S, A ST LA HAR (R R AR
VIBEB O AR AR B, RILT 2R BB &4,
H—BFEE T HEHR S B, WoXEEY)
Ja S IEYL E T TR T — e .

RBAR AV FERNTAEF R R

SE R

(11 ERE P EEDERER S PEEYE M)
Je5t: BEEH AL, 1980: 1.

[21 ZEUE, SkHE, Bug, & RATHRO TR
[3]. o E R% R A, 2023, 32(1): 53-57.

[3] GuoJQ,LiWL,MaR C, ef al. Daphnicalycinones A and

alkaloids from the
Daphniphyllum calycinum with anti-inflammatory activity
[J]. Phytochem Lett, 2025, 67: 102946.

[4] HEFPEAGEHFR(TEAE)FEL. PHEAR [M].
By EHRRPFABORHRRGE, 1999: 865-867.

[5] ChenLJ, Lv C,MengY P, et al. The latest progress in the
chemistry of Daphniphyllum alkaloids [J]. Molecules,
2024, 29(23): 5498.

[6] Ma X H, Yang J, Brown C, et al. Cytotoxic neolignans from
the  traditional Daphniphyllum
macropodum Miq [J]. RSC Adv, 2017, 7(83): 52970-52976.

[71 Gamez E J, Luyengi L, Lee S K, ef al. Antioxidant

B, Daphniphyllum roots of

Chinese  medicine

flavonoid glycosides from Daphniphyllum calycinum [J].
J Nat Prod, 1998, 61(5): 706-708.

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Majumdar S, Roy S. Antibacterial and antioxidative
activity of the leaves of Daphniphyllum himalense
(Benth.) Muell. Arg. growing in Darjeeling hills [J]. J
Tradit Med, 2012, 7(2): 81-86.
Yang J, Liu X, Fu J, er al. Calycindaphines A-J,
Daphniphyllum alkaloids from the roots of Daphniphyllum
calycinum [J]. RSC Adv, 2021, 11(16): 9057-9066.
Roy S, Majumdar S. Antioxidative properties of the leaves
of Daphniphyllum chartaceum Rosenthal [J]. J Med Plants
Res, 7(18): 1239-1243.
Wu H F, Zhang X P, Ding L S, et al. Daphniphyllum
alkaloids: Recent findings on chemistry and pharmacology
[7]. Planta Med, 2013, 79(17): 1589-1598.
Gu P S, Jin Y, Jia S J, et al. Cyano-containing
Daphniphyllum alkaloids with antienteroviral activity
from the leaves and stems of Daphniphyllum calycinum
Benth [J]. Phytochemistry, 2025, 239: 114610.
Chattopadhyay A K, Hanessian S. Recent progress in the
chemistry of Daphniphyllum alkaloids [J]. Chem Rev,
2017, 117(5): 4104-4146.
He T, Zhou Y, Wang Y H, et al. Two new alkaloids from
Daphniphyllum angustifolium Hutch [J]. Helv Chim Acta,
2011, 94(6): 1019-1023.
Liu S, Zhang J H, Di Y T, et al. Daphniphyllum alkaloids
with cytotoxic activity from Daphniphyllum angustifolium
[J]. Nat Prod Res, 2018, 32(18): 2165-2170.
Pan X Y, Cai J Y, Liu K H, et al. Glaucatotones A—I:
Guaiane-type sesquiterpenoids from the roots of Lindera
glauca with anti-inflammatory activity [J]. Bioorg Chem,
2024, 144: 107135.
Gonzélez-Laredo R F, Karchesy J J. Neolignan glycosides
from Pseudotsuga mencziesii [J]. Planta Med, 1996, 62(6):
582-583.
Okamoto A, Ozawa T, Imagawa H, ef al. Flavans from the
pith of sago palm [J]. Agr Biological Chem, 1986, 50(6):
1655-1656.
Liao S G, Zhang B L, Wu Y, et al. New phenolic
components from Daphne giraldii [J]. Helv Chim Acta,
2005, 88(11): 2873-2878.
Yan T. Flavonoids from leaves of Heritiera littoralis D [J].
J Chin Pharm Sci, 13(3): 214-216.
ZgE, R, M, 5 CRKABE 7R LER
SWFT [J]. I EEZY, 2023, 54(4): 1043-1050.
Jin H Z, Chen G, Li X F, et al. Flavonoids from
Rhododendron decorum [J]. Chem Nat Compd, 2009,
45(1): 85-86.

[TiEmaE I AF]



