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Chemical constituents from stem barks of Daphne giraldii

LIAO Shi-yu, JIANG Jian-qin
Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To study the chemical constituents from the stem barks of Daphne giraldii. Methods The components were
isolated and purified by chromatography on silica gel, Sephadex LH-20, ODS, and MCI columns, and their structures were identified
by NMR and MS. Results Seven compounds were isolated and elucidated as n-butylsyringin (1), f-amyrone (2), B-sitosterol
palmitate (3), B-amyrin acetate (4), daphnodorin A (5), bicoumastechamin (6), and luteolin (7). Conclusion Compound 1 is a new

compound, compound 7 is firstly obtained from D. giraldii, and compounds 2—4 and 6 are isolated from the plants in Daphne Linn. for

the first time.
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2 REESE

R TR (12kg) RwE, FH 8 £ 95%
CEFRIAPEE 3 U, AR 3 h, A HREGR, 9% ]
W OREASRHEE » BRI B IR E T 2K, Kk
AR Gl AE 60~90 C). BEMRAFE. I T AR
B, Ay (145 ) SRERFEORES 5, i
k- 5 1 .16 2R G b B R G 45 81 8 AN 4) Fr. 1~8.
Fr. 2 (47 g) &R EERFEAIEF Sephadex LH-20
(MeOH-CHCI3 1 : 1) 40, 3459 2 (130 mg).
3 (225 mg). 4 (58 mg). IE ] EERBE KL AR
D-101 43, LA 20%-. 40%-. 60%- 80% AR E UL
Jiit, 80%ZEEVEMEES Y (76 @) Ltk (ail, MCI.
ODS ¢ Sephadex LH-20 (MeOH) [ & A (A, 91k
A5 (12mg). 6 (4mg). 7 (8 mg); 60%LEEUE
Wiy 55 g Lerb A (i, MCI.ODS LA & Sephadex
LH-20 s A, 5Eaea¥1 (24 mg).

3 HMmEE

&P 1: AEMAR (FE, mp 154~156 C.
ESI-MS m/z: 446.0 [M+NH,]", 463.4 [M+CI]", #H
Xt TR 428.0, 454 "TH-NMR Fil "C-NMR %
WE S T2 CoH300, AHFIE N 6. 'H-NMR
(500 MHz, CDCly) &1, fEREizIX 0.9~1.7 F 3 4
WF H{55: 60.94 (3H, t,J=7.5Hz), 1.41 2H, m,
J=17.5Hz), 1.61 2H, m), RIFILELME DG
¥, ATBEAL R B CH3CH,CH,-; 6 3.88 (6H, s) 4 2
AL (2XCH0-) 59 . M4k, fE6 3.3~4.2
H 104 HAGS (WHEE EHAES, BRER
% 1); 456 (1H, d, J="7.5 Hz) 1] fig A 24 i A
5%, TLC WL FR/K A H AT 4 08, Ui ik &)
RERES 1 MR 06.64 (2H, s) AIRE NI L
2ANRRIESE 5, T XA §6.53 (1H, d,
J=16.0 Hz) 1 6.24 (1H, dt, J = 16.0, 6.0 Hz) &/x~
AR, HACEN AR, SRR
RS A L HE . 7 PC-NMR (75 MHz, CDCL5)
A1 DEPT-135 i+, £ 0 103~153 45 4 D AHIFIHL
B, 2 DMABHAZER, 1E 6 56~80 17 5 ANIEF A,
3 ANEEARE (BHE C-6 4b, A 2 AR
), 1 MMERFERG S, 750 13~324 1 M
TR 2 AN FH LR

F£1 &1 "TH-NMR #1 “C-NMR #iF
Table 1 '"H-NMR and *C-NMR data of compound 1

{ZIA On dc

ETo

1 135.0
2 6.64 (1H, s) 103.7
3 152.7
4 1343
5 152.7
6 6.64 (1H, s) 103.7
7 6.53 (1H, d, J=16.0 Hz) 1314
8 6.24 (1H, dt, J=16.0, 6.0 Hz) 127.2
9 4.13 (2H, d,J=5.0 Hz) 71.1
-OMe 3.88 (3H, s) 56.3
-OMe 3.88 (3H, s) 56.3
-O-n-Bu

1 3.49 (1H, t,J= 6.5 Hz) 70.5
2 1.61 (2H, m) 31.9
3 1.41 (2H, m) 19.4
4 0.94 (3H,t,J=7.5 Hz) 13.9
Glu-

1" 4.56 (1H, d, J=17.5 Hz) 106.3
2" 3.68 (1H, m) 74.2
37 3.60 (1H, m) 76.6
4" 3.65 (1H, m) 70.3
5" 3.41 (1H, ddd, J=9.5, 6.0, 3.5 Hz) 76.0
6" 3.81 (1H, dd, J=11.5, 6.0 Hz) 62.5

3.93 (1H, dd, J=11.5, 5.5 Hz)

454 HSQC, W LAMHAfD 4t 1 46 % B 1A e
=5 (106.3, 74.2, 76.6, 70.3, 76.0, 62.5), TG
(152.7, 135.0, 134.3, 131.4, 127.2, 103.7) &5 3CHk
o xt Y, aTaE S T BRI LA AL
4h 6 13.9, 19.4, 31.9 #—PHESE CH;CHL,CH,- 147
76, B 2 MEEWAE S 6 70.5, 71.1 WHERERS LA
Aeffin -

HMBC i (B 1) Ha) U 2 AN RS (6 3.88,
s) Ml C-3,5 (6 152.7) REAHIE, UF I FAESEIE
fE C-3 f1 C-5 b Homiisn H-1" (6 3.49) 5 C-9 (6
71.1), H-9 (5 4.13) 5 C-1' (6 70.5) imAEAHIE, UEM
C-1'Fl C-9 5% AHZE. i H-8 (§ 6.24) 5 C-1 (¥
135.0) LA, H-7 (6 6.53) 73995 C-2, 6 (5 103.7)
TCREAHG, UEW] CH3CH,CH,- I RE% I} CH3CH,-
CH,CH,OCH,CH=CH-, HiZMFEEEFIAN C-1 L.
BlisindE H-1" (0 4.56) 5 C-4 (6 134.3) LRI, UEW
WIZAHEAE C4 Lo thittifie b 51 450 (B 1D,
454 HMQC *hHzfb &WiTE 98, Wk 1. 1k
W A, e T BT AT
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Fig.1 Structure and key HMBC correlations of compound 1

tEY) 2: ToEEHIRG W (E7), mp 158~160
‘C . "H-NMR (300 MHz, CDCl3) 8: 5.21 (1H, t, J=3.6
Hz, H-12), 1.14, 1.10, 1.07, 1.06, 1.02, 0.88, 0.87,
0.84 (%% 3H, s, 8 X-CHj3). 5 B~ b JI i et e iy L v
J2 REAEAHIE], JREESA TR, DL SR etk
J5 -5 SCHRAaE 20, &"”ﬁﬂa/\%z N B A T o

th&W 3. Atk (E45), mp87~88 C.
'H-NMR (300 MHz, CDCl3) 6: 5.37 (1H, d, J = 5.1
Hz, H-6), 4.60 (1H, m, H-3), 2.31 (2H, m, H-4), 2.25
(2H, m, H-2), 2.02 (2H, m, H-12), 1.85 (2H, m, H-2),
1.02 (3H, s, H-19), 0.92 (3H, d, J = 6.6 Hz, H-21),
0.88 (3H, t, J = 6.6 Hz, H-16'), 0.86 (3H, t, J = 6.6 Hz,
H-29), 0.84 (3H, d, J = 6.6 Hz, H-26), 0.81 (3H, d, J =
6.6 Hz, H-27), 0.68 (3H, s, H-18). 55 B-73 {$§ WE b Wil 12
i H S L, RE(EARI], WA EA TN, L
B SR A B, e e S 3 A
B-75 S B B A R I

G 4: To PR S b R -HRED , mp 236~
238 ‘C. 'H-NMR (300 MHz, CDCl;) &: 5.18 (1H, d,
J =3.6 Hz, H-12), 4.50 (1H, t, J = 7.5 Hz, H-3), 2.05
(3H, s, CH;CO-), 1.13 (3H, s, H-27), 0.97 (6H, s,
H-25, 26), 0.87 (12H, s, H-23, 24, 29, 30), 0.83 (3H, s,
H-28); *C-NMR (75 MHz, CDCl3) &: 37.7 (C-1), 23.6
(C-2), 80.9 (C-3), 37.1 (C-4), 55.3 (C-5), 18.3 (C-6),
32.6 (C-7), 39.8 (C-8), 47.6 (C-9), 34.7 (C-10), 23.5
(C-11), 121.6 (C-12), 145.2 (C-13), 41.7 (C-14), 28.0
(C-15), 26.1 (C-16), 32.5 (C-17), 47.2 (C-18), 46.8
(C-19), 31.1 (C-20), 38.3 (C-21), 36.8 (C-22), 28.4
(C-23), 16.7 (C-24), 15.5 (C-25), 16.8 C-26), 25.9
(C-27), 26.9 (C-28), 33.3 (C-29), 23.7 (C-30), 171.0
(-CO-), 21.3 (CH;CO-). LA_F¥idi 5 Scikdiis—#7,
WS A 4 4 B-F M IR IE LRI -

tEY 5. WEdmEm R (FEE, mp 185~
186 ‘C. 'H-NMR (500 MHz, DMSO-dj) : 4.85 (1H,
d, J=9.6 Hz, H-2), 2.22 (1H, m, H-3a), 1.67 (1H, m,
H-3b), 2.65 (2H, m, H-4), 6.58 (1H, s, H-6), 7.39 (2H,

dt, J= 8.7, 2.7 Hz, H-2', 6'), 6.76 (2H, dt, J = 9.0, 2.7
Hz, H-3', 5), 5.74 (2H, s, H-7", 9"), 6.84 (2H, d, J =
8.7 Hz, H-12", 16"), 6.59 (2H, d, J = 8.7 Hz, H-13",
15"), 12.33 (1H, brs, 5-OH), 11.47 (1H, brs, 4'-OH),
10.48 (1H, s, 6"-OH), 9.71 (1H, s, 8"-OH), 9.57 (1H,
s, 14”-OH), 9.25 (1H, s, 10"-OH); *C-NMR (75 MHz,
CDCls) d: 76.1 (C-2), 19.6 (C-3), 29.1 (C-4), 104.6
(C-4a), 153.7 (C-5), 89.4 (C-6), 148.3 (C-7), 110.1
(C-8), 152.3 (C-8a), 131.5 (C-1'), 126.0 (C-2', 6"),
114.7 (C-3', 5'), 157.4 (C-4)), 146.4 (C-2"), 117.2
(C-3"), 194.6 (C-4"), 105.8 (C-5"), 165.9 (C-6"), 94.5
(C-7"), 1659 (C-8"), 94.5 (C-9"), 165.9 (C-10"),
121.3 (C-11"), 126.5 (C-12", 16"), 115.7 (C-13", 15"),
156.2 (C-14"). VL - %dfs 5 Sk s A — 5™, i
A 5 %08 M Ei A 2K Ao

WEY) 6: sEALERMIEMA (HED, mp 264~
265 ‘C. '"H-NMR (500 MHz, DMSO-dj) J: 3.80 (3H,
s, -OCH3), 6.24 (1H, d, J = 9.5 Hz, H-3"), 6.27 (1H, d,
J=9.5 Hz, H-3), 6.88 (1H, s, H-8'), 7.18 (1H, d, J =
8.5 Hz, H-6), 7.46 (1H, s, H-5"), 7.75 (1H, d, J = 8.5
Hz, H-5), 7.94 (1H, d, J = 9.5 Hz, H-4"), 8.05 (1H, d,
J = 9.0 Hz, H-4), 10.52 (1H, s, -OH); "*C-NMR (75
MHz, CDCly) 6: 56.1 (CH;0-), 160.1 (C-2), 160.2
(C-2'), 112.6 (C-3), 113.3 (C-3"), 144.1 (C-4), 144.4
(C-4'), 111.5 (C-4a), 112.3 (C-4a’), 128.9 (C-5), 131.3
(C-5"), 108.1 (C-6), 116.7 (C-6"), 159.9 (C-7), 154.9
(C-7'), 111.1 (C-8), 102.1 (C-8"), 152.3 (C-8a), 159.1
(C-8a")o LA_EFAIE 5T K e il Bt 55 Sk — 25,
MBS 6 WIRFNAF L.

&) 7: EEMAR (HEE), mp 328~330 C.
'H-NMR (500 MHz, DMSO-ds) 6: 12.96 (1H, s,
5-OH), 10.79 (1H, brs, 7-OH), 9.87 (1H, brs, 4-OH),
9.36 (1H, brs, 3-OH), 7.41 (1H, dd, J = 8.5, 2.0 Hz,
H-6'), 7.39 (1H, d, J = 2.0 Hz, H-2"), 6.89 (1H, d, J =
8.0 Hz, H-5"), 6.66 (1H, s, H-3), 6.44 (1H, d, J = 2.0
Hz, H-8), 6.19 (1H, d, J = 1.5 Hz, H-6). L L5
ikl 2, WA T AR R
4 Ttig

NENAY) 1 REEU S AR N L4
SRR, R HPLC % i 7y Z BE R U e T
SN BRI G IR 50 g, F 8 fis & 95% L1
IR 3 I, IR 3 h, & IFlkdn &, FHzEm
IKOBUG U A il SR SR AR, HUK 29K
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XTHED (bE% O R8N By BULE 1 &
o FH PR A A DA 0] R C e

K HPLC S Ay B ORGSR
C HEATARI, (il 4cF: Agilent 1260 JBUF (0354 ;
Hedera ODS-25 um & i 4E (250 mm X 4.6 mm); #E
WA WA PR KRS, KMV
AR 1.0 mL/min; 3K 265 nm; HEFEE 10
ul, & SR LK 2

iR, LAY 1M SRR A

12 14 16 18
*
B
12 14 16 18
%
C
T T T \7
12 14 16 18
t/ min
T T A

*n-butylsyringin

B2 k& (A, B) 5x8m (C) B HPLC &i%[E
Fig.2 HPLC chromatograms of samples (A and B)

and reference substance (C)
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