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Study on chemical constituents of Daphne gracilis

HUANG Shuai, ZHANG Jing-wen, ZHANG Yin-yong, SHAN Lian-hai, HUANG Jing, ZHOU Xian-li
School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China

Abstract: Objective To investigate the chemical constituents of Daphne gracilis. Methods The constituents were separated and
purified by chromatographic methods and their structures were elucidated by spectroscopic methods and chemical analyses. Results
Fifteen compounds were obtained and identified as B-sitosterol (1), friedelin (2), stigmast-4-ene-3-one (3), stigmast-4-ene-3, 6-dione
(4), lupeol (5), stigmasterol (6), 1, 3-distearate glycerol (7), glycerin-docosanate (8), octadecanol (9), phytol (10), dehydrodiconiferyl
alcohol (11), epoxyconiferyl alcohol (12), oleodaphnone (13), 14-gingerol (14), and matairesinol (15). Conclusion All the
compounds are isolated from the plants of D. gracilis for the first time. Among them, compound 2—4, 7—9, 11, 12, and 14 are
isolated from the plants in Daphne L. for the first time; Compounds 11, 12, and 14 are isolated from the plants of family
Thymelaeaceae for the first time.
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(stigmasterol, 6) 1, 3- A [l H 5 (1, 3-distearate
glycerol, 7). 1- -+ “ kM H g ( glycerin-
docosanate, 8). |J\i¥ (octadecanol, 9). FEHREE
(phytol, 10). ZZXAAMIEE (dehydrodiconiferyl
alcohol, 11). epoxyconiferyl alcohol (12). FFIHH
%ii 7 i (oleodaphnone, 13) 14-ZZ{ifE (14-gingerol,
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3 HMETE

AW 1 AEEr S (ED, 20138 CHseOs
'H-NMR (400 MHz, CDCl3) 6: 0.68 (3H, s, 18-CHj),
0.92 (3H, d, J = 6.4 Hz, 21-CH3), 1.01 (3H, s, 19-
CH,), 3.52 (1H, m, H-3), 5.35 (1H, m, H-6). U [ %4k
53cikapiE—5P, et A B B

a2 AL, 537 CiHsO. 'H-NMR
(400 MHz, CDCl5) 8: 0.72 (3H, s, 24-CH3), 0.87 (3H,
s, 25-CH3), 0.88 (3H, s, 30-CH;), 0.95 (3H, s,
23-CH3), 1.00 (6H, s, 26, 29-CH3), 1.05 (3H, s,
27-CH3), 1.18 (3H, s, 28-CH3); C-NMR (100 MHz,
CDCls) 6: 213.3 (C-3), 59.5 (C-10), 58.2 (C-4), 53.1
(C-8), 42.8 (C-18), 41.5 (C-5), 41.3 (C-6), 39.7
(C-22), 39.6 (C-13), 38.3 (C-14), 37.4 (C-9), 30.0
(C-16), 35.6 (C-19), 35.3 (C-11), 35.0 (C-29), 32.7
(C-21), 29.9 (C-17), 31.7 (C-30), 32.0 (C-28), 32.3
(C-15), 28.1 (C-20), 30.4 (C-12), 22.2 (C-1), 18.6
(C-27), 18.2 (C-7), 20.2 (C-26), 17.9 (C-25), 14.6
(C-24), 6.8 (C-23), LA EX¥dhs 5 Scikapis—a, W%
WEAY 2 AR .

AW 3: A, 5313 CoyHasO. 'H-NMR
(400 MHz, CDCLy) 6: 0.70 (3H, s, 18-CHs), 0.79~
0.89 (9H, s, 24, 26, 27-CH3), 0.92 (3H, d, J = 6.4 Hz,
21-CH3), 1.18 (3H, s, 19-CH3), 5.72 (1H, s, H-4);
BC.NMR (100 MHz, CDCL) J: 35.6 (C-1), 33.8
(C-2), 199.7 (C-3), 123.7 (C-4), 171.7 (C-5), 32.9
(C-6), 32.0 (C-7), 33.9 (C-8), 53.8 (C-9), 38.6 (C-10),
21.0 (C-11), 39.5 (C-12), 42.4 (C-13), 55.9 (C-14),
242 (C-15), 28.2 (C-16), 56.9 (C-17), 11.9 (C-18),
17.4 (C-19), 36.1 (C-20), 18.7 (C-21), 34.0 (C-22),
26.0 (C-23), 45.8 (C-24), 29.1 (C-25), 19.8 (C-26),
19.0 (C-27), 23.1 (C-28), 11.9 (C-29). LA -%¥i 53
kR IE P, M e A 3 00 S -4-0-3- i

AW 4: AR, 23 T30 CaoHygOr. 'H-NMR
(400 MHz, CDCl3) d: 0.72 (3H, s, 18-CH3), 0.82 (3H,
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d, J = 6.4 Hz, 26-CHs), 0.84 (3H, d, J = 6.4 Hz,
27-CH3), 0.85 (3H, t, J = 7.2 Hz, 29-CH;), 1.04 (3H,
d, J = 6.4 Hz, 21-CH3), 1.17 (3H, s, 19-CH3), 6.17
(1H, s, H-4); *C-NMR (100 MHz, CDCL) 6: 35.5 (C-1),
33.8 (C-2), 202.3 (C-3), 125.5 (C-4), 161.1 (C-5), 199.5
(C-6), 46.8 (C-7), 34.2 (C-8), 51.0 (C-9), 39.8 (C-10),
20.9 (C-11), 39.1 (C-12), 42.5 (C-13), 56.6 (C-14), 24.0
(C-15), 28.0 (C-16), 56.6 (C-17), 11.9 (C-18), 17.5
(C-19), 36.1 (C-20), 18.7 (C-21), 33.9 (C-22), 26.1
(C-23), 45.8 (C-24), 292 (C-25), 19.8 (C-26), 19.0
(C-27),23.1 (C-28), 12.0 (C-29), LA L-%dli 5 ks
— 5P, WS D) 4 N E-4-E-3, 6-
&M 5. AGEPRE S (J), 7R
C30Hs500. "H-NMR (600 MHz, CDCl;) 6: 4.68 (1H, d,
J = 2.6 Hz, H-29a), 4.56 (1H, m, H-29b), 3.18 (1H,
dd, J = 4.8, 10.8 Hz, H-3), 2.36 (1H, m, H-19), 1.65
(3H, s, H-30), 1.01 (3H, s, H-26), 0.96 (3H, s, H-23),
0.94 (3H, s, H-27), 0.83 (3H, s, H-25), 0.78 (3H, s,
H-28), 0.76 (3H, s, H-24); "C-NMR (150 MHz,
CDCl5) 8: 150.9 (C-20), 109.3 (C-29), 79.0 (C-3), 55.3
(C-5), 50.4 (C-9), 48.3 (C-18), 47.9 (C-19), 43.0
(C-17), 42.8 (C-14), 40.8 (C-8), 40.0 (C-22), 38.8
(C-4), 38.7 (C-1), 38.0 (C-13), 37.1 (C-10), 35.6
(C-16), 34.3 (C-7), 29.8 (C-21), 28.0 (C-23), 27.4
(C-2), 27.3 (C-15), 25.1 (C-12), 20.9 (C-11), 19.3
(C-30), 18.3 (C-6), 18.0 (C-28), 16.1 (C-25), 16.0
(C-26), 15.4 (C-24), 14.6 (C-27). LA L%¥s 5 SCikk

8, WA 5 P SR
wEY 6. ARG (J); 41X
CsHu50. 'H-NMR (400 MHz, CDCls) 6: 3.52 (1H, m,

H-3), 5.15 (1H, m, H-24), 5. 02 (1H, m, H-23), 0.70
(3H, s, 18-CH3), 1.09 (3H, s, 19-CH3), 1.02 (3H, d, J =
6.4 Hz, 21-CH;). uiﬁiﬂ}%'@ﬁn‘ﬂ&iﬁ*ﬁ”% L'
e B 6 AT

wE 1: %’élﬁk, 4313 C3oH7605. 'H-NMR
(400 MHz, CDCLy) 6: 4.18 (2H, dd, J = 4.2, 11.4 Hz,
H-1a, 3a), 4.14 (2H, dd, J = 4.2, 11.4 Hz, H-1b, 3b),
4.12 (1H, m, H-2), 2.35 (4H, t, J = 7.8 Hz, H-2', 2"),
1.63 (4H, m, H-3', 3"), 1.25~1.30 (60H, m, H-4'~
17, 4"~17"), 0.88 (6H, t, J = 6.6 Hz, H-18', 18");
BC-NMR (150 MHz, CDCl3) 6: 173.9 (C-1’, 17), 34.1
(C-2', 2"), 24.9 (C-3', 3"), 29.1~29.7 (C-4'~15', 4"~
15"), 31.9 (C-16', 16"), 22.7 (C-17', 17"), 14.1 (C-18/,

18"), 65.0 (C-1, 3), 68.4 (C-2).
%7ﬁL}_@m&H@mo

At 8: Tl fk, 5373 CosHsoOso 'H-NMR
(400 MHz, CDCLy) 6: 4.14 (1H, dd, J = 4.2, 11.4 Hz,
H-1la), 4.21 (1H, dd, J = 4.2, 11.4 Hz, H-1b), 3.93 (1H,
m, H-2), 3.68, 3.59 (% 1H, m, H-3), 2.34 (2H, t, J =
7.8 Hz, H-2), 1.63 (2H, m, H-3"), 1.25~1.30 (36H,
m, H-4'~21"), 0.88 (3H, t, J = 6.6 Hz, H-22);
BC.NMR (150 MHz, CDCLy) §: 174.3 (C-1'), 34.1
(C-2), 249 (C-3"), 29.1~29.7 (C-4'~19'), 31.9
(C-20), 22.7 (C-21"), 14.1 (C-22"), 63.4 (C-1), 65.0
(C-3), 68.4 (C-2). LA_EXeif 5 3cikafis— 5™, %
YA 8 0 1-— b R H s .

WEW 9: Tl ik, 43 12\ CigHz60,. 'H-NMR
(400 MHz, CDCls) 6: 3.64 (2H, t, J = 6.6 Hz, H-1),
1.55 (2H, m, H-2), 1.21~1.30 (30H, m, H-3~17),
0.88 (3H, t, J = 6.6 Hz, H-18); "*C-NMR (150 MHz,
CDCl3) 6: 63.1 (C-1), 32.18 (C-2), 25.7 (C-3), 29.7~
30.5 (C-4~15), 31.9 (C-16), 22.7 (C-17), 14.1
(C-18). it DL EEHR e a9 9 1 )\

WEY 10: LEWHRY), 75130 CypHuOo
'H-NMR (400 MHz, CDCls) d: 0.84~0.87 (12H, m,
H-16, 17, 18, 19), 1.02~1.41 (18 H, m, H-5~14),
1.50 (1H, m, H-15), 1.67 (3H, s, H-20), 2.00 (2H, m,
H-4), 4.14 (2H, d, J = 6.8 Hz, H-1), 5.40 (1H, m,

H-2). S HEE LR REEAR . DL SRS
SCHRARTE 3, MRS 10 kiR

WA 11: TR AR, 773 CyHouOgo
'H-NMR (500 MHz, CD;0OD) &: 6.97 (1H, s, H-6),
6.94 (2H, s, H-2, 2'), 6.84 (1H, dd, J = 8.1, 1.7 Hz,
H-6'), 6.78 (1H, d, J = 8.1 Hz, H-5"), 6.58 (1H, d, J =
15.8 Hz, H-7), 6.18 (1H, dt, J = 15.8, 6.3 Hz, H-8),
5.54 (1H, d, J = 6.2 Hz, H-7'), 4.07 (2H, dd, J = 6.2,
1.2 Hz, H-9), 3.51 (1H, dd, J = 12.4, 6.2 Hz, H-8),
3.80 (3H, s, 3-OCHs), 3.81 (2H, m, H-9"), 3.89 (3H, s,
3-OCH;), 3.35 (3H, s, 9-OCH3); >C-NMR (125 MHz,
CD;OD) §: 1322 (C-1), 112.2 (C-2), 145.5 (C-3),
149.5 (C-4), 130.4 (C-5), 116.1 (C-6), 134.4 (C-7),
124.2 (C-8), 74.3 (C-9), 134.5 (C-1'), 110.5 (C-2"),
149.1 (C-3"), 147.6 (C-4"), 116.6 (C-5'), 119.8 (C-6),
89.4 (C-7'), 58.0 (C-8"), 64.9 (C-9), 56.7 (3'-OCHj3),
56.4 (3-OCH3), 55.1 (9-OCHs). PL_I %04k 55 Sk xs)
U, A 11 AR

MRS S e S
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Ew12: AtE AR, 737 CioHi040
'H-NMR (500 MHz, CDCLy) J: 6.89 (1H, d, J = 1.6 Hz,
H-2), 5.63 (1H, brs, 4-OH), 6.89 (1H, d, J = 8.0 Hz,
H-5), 6.82 (1H, dd, J = 1.6, 8.0 Hz, H-6), 3.88 (1H, dd,
J =90, 3.6 Hz, H-1'a), 4.25 (1H, dd, J = 9.0, 7.0 Hz,
H-1b), 3.10 (1H, m, H-2'), 4.74 (1H, d, J = 4.0 Hz,
H-3), 391 (3H, s, 3-OCH;); “C-NMR (125 MHz,
CDCl3) 6: 133.0 (C-1), 108.7 (C-2), 146.8 (C-3), 145.3
(C-4), 114.3 (C-5), 119.1 (C-6), 71.8 (C-1"), 54.3 (C-2'),
86.0 (C-3"), 56.1 (3-OCH3). LA LZ¥E 55 SCikxo e —
M, W E ) 12 4 epoxyconiferyl alcohol s

WwEY 13: LEWRY, 43130 CisHigOz0
'H-NMR (500 MHz, CDCls) §: 1.79 (3H, s, 13-CHj3),
1.88 (3H, s, 15-CH3), 1.98 (3H, s, 14-CH3), 2.73 (1H,
m, H-7), 2.76 (1H, m, H-6), 2.88 (2H, m, H-8), 2.99
(1H, brt, J = 14.7 Hz, H-6), 3.08 (1H, d, J = 21.0 Hz,
H-2a), 3.15 (1H, d, J = 21.0 Hz, H-2b), 4.79, 4.82 (%
1H, s, H-12a, 12b); "“C-NMR (125 MHz, CDCl;) :
144.1 (C-1), 41.1 (C-2), 201.7 (C-3), 144.8 (C-4),
162.7 (C-5), 35.4 (C-6), 39.0 (C-7), 49.8 (C-8), 200.6
(C-9), 131.6 (C-10), 147.0 (C-11), 111.1 (C-12), 20.1
(C-13), 17.4 (C-14), 9.3 (C-15). LA X 55 Sciihont i
— 5 MU ALY 13 TR T i

WEY 14: LA, 4513 CpsHyOy40
'H-NMR (500 MHz, CDCl3) 6: 6.65 (1H, d, J = 1.6
Hz, H-2), 5.49 (1H, brs, 4-OH), 6.83 (1H, d, J = 8.0
Hz, H-5), 6.67 (1H, dd, J = 1.6, 8.0 Hz, H-6), 2.73,
2.83 (% 2H, m, H-1', 2'), 2.58, 2.48 (% 1H, dd, J =
2.5, 17.5 Hz, H-4'), 4.0 (1H, m, H-5"), 1.25~1.37
(24H, m, H-6'~17"), 0.88 (3H, t, J = 6.6 Hz, H-18),
3.87 (3H, s, 3-OCH3); >C-NMR (125 MHz, CDCls)
132.6 (C-1), 110.9 (C-2), 143.9 (C-3), 146.4 (C-4),
114.3 (C-5), 120.7 (C-6), 29.8 (C-1'), 45.4 (C-2'),
211.5 (C-3'), 49.3 (C-4"), 67.6 (C-5"), 36.4 (C-6"), 25.4
(C-7"), 29.2~29.7 (C-8'~15", 31.9 (C-16"), 22.7
(C-17"), 14.1 (C-18"), 55.8 (3-OCH3). DL _L¥¥i 5
pRIRE S0, e 14 D 14- 2

&M 15 A, 4513 CyoHypnOso
'H-NMR (500 MHz, CDCl3) 6: 6.82 (1H, d, J = 7.5
Hz, H-5), 6.58 (1H, dd, J = 7.5, 1.4 Hz, H-6), 6.60
(1H, s, H-2), 6.78 (1H, d, J = 7.5 Hz, H-5'), 6.48 (1H,
dd, J = 7.5, 1.5 Hz, H-6'), 6.40 (1H, d, J = 1.5 Hz,
H-2'), 4.18, 3.88 (% 1H, dd, J = 9.5, 7.2 Hz, H-9'a,

9'b), 2.96 (1H, dd, J = 13.5, 5.1 Hz, H-7a), 2.87 (1H,
dd, J=13.5, 7.5 Hz, H-7b), 2.58 (1H, dd, /= 13.3, 6.6
Hz, H-7'a), 2.50 (1H, dd, J = 13.3, 6.6 Hz, H-7'b),
2.50 (1H, m, H-8"), 3.18 (3H, s, -OCHj3), 3.19 (3H, s,
-OCH3); "C-NMR (125 MHz, CDCls) 6: 178.0 (C-9),
146.7 (C-3), 146.6 (C-3'), 144.5 (C-4), 144.4 (C-4"),
129.77 (C-1), 129.5 (C-1"), 122.0 (C-6), 121.4 (C-6'd),
114.4 (C-5", 114.1 (C-5), 111.5 (C-2), 111.0 (C-2"),
71.3 (C-9"), 55.8 (-OCHj3), 55.8 (-OCHj3), 46.5 (C-8),
40.94 (C-8"), 38.16 (C-7"), 34.50 (C-7). UL ¥l 53¢
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