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[ Abstract | Objective: To study on chemical constituents from the seeds of Celastrus angulatus by means
of modern separation method and spectrum technology, and provide experimental data for its research, development
and utilization. Method: Dry seeds of C. angulatus were extracted by petroleum ether for 3 times. Its extracts were
then further extracted by 90% methanol solution for 3 times. From the methanol layer, the compounds were isolated
by silica gel column chromatography and petroleum ether-ethyl acetate solvent system (10:1-2:8) was used for
gradient elution. The eluent received decompressed drying and was further separated and purified by preparative
HPLC with methanol-H, 0 solvent system, and finally purified by recrystallization. The compounds were identified
on the basis of physic-chemical constants and spectral analysis. Result: Six compounds were obtained and
identified as 18, 15-diacetoxy-88, 98-dibenzoyloxy-B-dihydroagarofuran (1), angulatueoid H (2), angulatinoid
I (3), angulatinoid Il (4), 18, 15-diacetoxy-8a-hydroxy-98-benzoyloxy-B-dihydroagarofuran (5) and 18, 28,
8a-triacetoxy-983-benzoyloxy-B-15-nicotinoyloxy-B-dihydroagarofuran ( 6 ) respectively, with their NMR data
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detected through 1D ('H, “"C-NMR and DEPT) and 2D NMR ('H-'H COSY, HSQC, HMBC and NOESY)

techniques. Conclusion:; Compounds 1, 3 and 5 were obtained from C. angulatus for the first time. Compound 4

was obtained from the nature for the first time.
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Fig. 1 Structure of compound 1-6
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3 ZHlEE [1H,m,C,H,C00-8 (4")];7.89 [2H,m,C,H,COO-

a1 AHETLELK K, ESIMS (m/z) 9 (2',6')],7.32 [2H, m, C;H,€C00-9 (3",5") ],

601 [M + Na]*,'H-NMR (400 MHz, CDCl,) §&,:
5.40 (1H,dd,J=12.0,4.6 Hz,H-1),1.71 (1H,m,
H-2a),1.86 (1H,m,H-2b),1.50 (1H,m,H-3a),
2.28 (1H,m,H-3b),1.87 (1H,m,H-4),1.98 (1H,
m,H-6a),2.80 (1H, m, H-6b),2.51 (1H,t,J =
3.6,3.6 Hz,H-7),5.70 (1H, dd,J =5.0,3.6 Hz,
H-8),5.82 (1H,d,J=5.0 Hz,H9),1.26 (3H,s,
H-12),1.61 (3H,s,H-13),1.16 (3H, d,/J =7.8
Hz,H-14),5.04 (1H,d,J =12.9 Hz,H-15a) ,4. 86
(1H,d,J=12.9 Hz,H-15b) ;1.44 [3H,s,CH,COO-
1 (CH,)],2.00 [3H,s,CH,C00-15 ( CH,) ];8.00
[2H, m, C,H,CO0-8 (2',6')],7.44 [2H, m,
C,H,C00-8 (3',5")],7.58 [1H, m, C,H,CO0-8
(4')7;7.96 [2H, m, C,H,C009 (2',6")],7.33
[2H, m, C,H,C009 (3',5')],7.48 [1H, m,
C,H,C009 (4")], "C-NMR(100 MHz,CDCI,) §,:
78.96 (C-1),23.63 (C-2),26.80 (C-3),40.00 (C-
4),88.67 (C-5),31.96 (C-6),47.91 (C-7),71.46
(C-8),74.87 (C-9),49.78 (C-10),80.85 (C-11),
29.94 (C-12),22.90 (C-13),16.06 (C-14),61.88
(C-15); CH,CO0-1; 170.13 (C = 0), 20.83
(CH,); CH,CO0-15; 170.74 (C = 0), 21.46
(CH,) ; C,H,C00-8; 165.85 (C =0),130.24 (C-
1'),129.65 + (C-2",6"),128.68 (C-3',5"),133.17
(C-4");C,H,CO009; 164.96 (C =0),130.06 (C-
1'),129.57 = (C-2',6'), 128.49 (C-3',5'),
133.08 (C-4"), (Hrb = 58 7] B4 ) (4548 X S g
SO ) o LA s S SCHR [ 20 ] HE — B O e
ZAL & W N 18, 15-diacetoxy-88, 98-dibenzoyloxy-3-
dihydroagarofuran ,

ka2 At ERm AR, ESI-MS (m/z)
633 [M + Na] ' .,'"H-NMR (400 MHz, CDCl,) &,
5.26 (1H,dd,J=11.4,4.6 Hz,H-1),1.58 (1H,m),
H-2a),1.68 (1H,m,H-2b),1.45 (1H, m, H-3a),
2.15 (1H,m,H-3b),2.26 (1H,m,H4),6.19 (1H,
brs,H-6),2.58 (1H,br d,J =4.4 Hz,H-7),5.82
(1H,dd,J=5.3,4.4 Hz,H-8) ,5.67 (1H,d,J=5.3
Hz,H-9),1.46 (3H,s,H-12),1.63 (3H,s,H-13),
1.08 (3H,d,J =7.4 Hz,H-14),1.53 (3H,s, H-
15);1.42 [3H,s,CH,CO0-1 (CH,)],2.13 [3H,s,
CH,C00-6 (CH,)];8.05 [2H,m,C,H,C00-8 (2,
6')], 7.47 [2H, m, C,H,C00-8 (3',5')],7.57

7.49 [1H, m, C,H,CO09 (4')], “C-NMR (100
MHz,CDCL,) §,: 78.88 (C-1),22.11 (C-2),26.56
(C-3),33.82 (C4),91.04 (C-5),74.99 (C-6),
52.88 (C-7),71.70 (C-8),74.48 (C-9),48.73 (C-
10),81.70 (C-11),30.62 (C-12),24.25 (C-13),
16.85 (C-14),12.32 (C-15); CH,COO-1;170.23
(C=0),20.87 (CH,);CH,C00-6; 170.04 (C =
0),21.34 (CH,);C,H,C00-8;: 165.48 (C =0),
130.00 % (C-1"),129.74 (C-2",6"),128.55 (C-3",
5'),133.12 (C-4');C,H,C009: 165.02 (C=0),
129.86 % (C-1'),129.56 (C-2",6"),128.34 (C-3',
5'),133.03 (C-4"), (Ht = H@n] B H#) (45
K5 WE 1) . DL RS ScEk[ 21 il —3,
W B 1ZAL A W) N angulatueoid H,

a3 HEJTEE K K, ESI-MS (m/z)
597 [M + Na]*®,'H-NMR (600 MHz, CDCl,) §,:
5.68 (1H,d,J=3.2 Hz,H-1),5.56 (1H,m,H-=2),
1.80 (1H,dd,J =15.3,2.2 Hz,H-3a),2.48 (1H,
ddd,J =15.3,6.8,2.2 Hz, H-3b),2.01 (1H,m,H-
4),2.30 (1H,d,J =11.9 Hz,H-6a),2.40 (1H,d,
J=11.9 Hz,H-6b),2.32 (1H,d,J =3.0 Hz,H-7),
5.69 (1H,dd,J =6.2,3.0 Hz,H-8),5.60 (1H,d,
J=6.2 Hz,H-9) ,1.25 (3H,s,H-12),1.55 (3H,s,
H-13),1.30 (3H,d,J =8.1 Hz,H-14) ,4.53 (1H,
d,J=12.7 Hz,H-15a) ,4.74 (1H,d,J =12.7 Hz H-
15b); 1.65 [3H, s, CH,COO0-1 (CH,)],1.91 =
[3H, s, CH,C00-2 (CH,)], 2.11 = [3H, s,
CH,C00-8 (CH,)], 2.29 [3H, s, CH,CO0-15
(CH,) ];8.09 [2H,m,C,H,C009 (2',6")],7.48
[2H, m, C,H,C009 (3',5')],7.60 [1H, m,
C,H,C00-9 (4')], "C-NMR (100 MHz, CDCI,)
S.: 71.08 (C-1),69.80 (C-2),30.89 (C-3),39.10
(C-4),86.09 (C-5),36.39 (C-6),48.24 (C-7),
71.72 (C-8),68.60 (C-9),51.53 (C-10),82.34
(C-11),31.00 (C-12),25.04 (C-13),18.82 (C-
14) ,64.42 (C-15); CH,C00-1; 169.39 (C =0),
20.33 (-CH,);CH,C00-2; 169.96 (C =0),20.88
# % (CH,); CH,CO00-8; 169.96 (C = 0),
21.34% % (CH,); CH,C00-15; 170.55 (C =0),
21.41 (CH,) ;C,H,C00-9; 165.79 (C =0),129.17
(C-1"),130.27 (C-=2',6"),128.29 (C-3',5"),
133.38 (C-4"), (H s, « « H@A i) (454
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X g5 WK 1), i DEPT, NOE, HSQC,
HMBC,'H-'H COSY, NOESY 4 1D,2D NMR # A&
XPH A NMR {55 A7 3 40 i A A2 0 s, %508
ZAEY R A ZE T (angulatinoid 11 )[22,z3w o

e 4 HETERK KR, ESI-MS (m/z)
597 [M + Na]*,'H-NMR (400 MHz, CDCL,) §,:
5.51 (1H,d,J=3.3 Hz,H-1),5.40 (1H,m,H-2),
1.74 (1H,dd,J =15.2,3.9 Hz,H-3a),2.44 (1H,
ddd,J=15.2,6.6,3.9 Hz, H3b),1.94 (1H,m,H-
4),2.08 (1H,dd,J =12.9,3.4 Hz, H-6a),2.92
(1H,d,J =12.9 Hz,H-6b),2.31 (1H, t,J =3.4,
3.4 Hz,H-7),5.56 (1H,dd,J =5.6,3.4 Hz,H-8),
5.63(1H,d,J=5.6 Hz,H9),1.23 (3H,s,H-12),
1.53 (3H,s,H-13),1.31 (3H,d,J =8.0 Hz, H-
14) ,4.86(1H,d,J =12.7 Hz,H-15a) ,5. 13 (1H,d,
J = 12.7 Hz, H-15b); 1.51 [ 3H, s, CH,COO-1
(CH,)],2.03 % [3H,s,CH,C00-2 (CH,)],2.06
* [3H, s, CH,CO0-8 (CH,)],2.10 [3H, s,
CH,C00-15 (CH,)];7.99 [2H, m, C,H,CO09
(2',6')7,7.44 [2H,m,C,H,C00-9 (3',5')],7.56
[1H, m, C,H,C009 (4')], “C-NMR (100 MHz,
CDCl,) 8.: 77.17 (C-1),69.82 (C-2),31.41 (C-
3),39.26 (C-4),87.77 (C-5),32.13 (C-6) ,48.23
(C-7), 69.80 (C-8),73.70 (C-9),49.32 (C-10),
80.61 (C-11),29.85 (C-12),23.07 (C-13),18.38
(C-14),61.97 (C-15); CH,CO0-1; 169.94 (C =
0),20.52 (CH,); CH,C00-2;: 170.01 (C =0),
21.34 = (CH,); CH,C00-8;: 169.96 (C = 0),
21.11 %= (CH,); CH,C00-15;: 170.55 (C =0),
21.58 (CH,);C,H,C009; 164.86 (C =0),129. 64
(C-1"),129.54 (C-2",6"),128.53 (C-3",5"),
133.27 (C-4"), (Hrp = 98] i) (458 K
4 % W K 1), i@ i DEPT, NOE, HSQC,
HMBC,'H-'H COSY, NOESY % 1D,2D NMR # K
XPH A NMR 5 5 A7 40 g pr fn 2 3 s, 4808
HAA Y R B A 2 T (angulatinoid 1)

E&EW s HELEEKAK, ESI-MS (m/z)
497 [M + Na]",'H-NMR (400 MHz, CDCl,) §,:
5.36 (1H,dd,J=11.8,4.3 Hz,H-1),1.50 (1H, m,
H-2a),1.74 (1H,m,H-2b),1.45 (1H,m,H3a),
2.19 (1H, m,H-3b), 1.82 (1H,q,J =7.8 Hz, H-
4),2.02 (1H,dd,J =12.6,5.1 Hz, H-6a),2.60
(1H,d,J =12.6 Hz,H-6b),2.35 (1H, dd,J=5.1,
3.1 Hz,H-7) ,4.24 (1H,dd,J =9.3,3.1 Hz,H-8),

- 60 -

5.80 (1H,d,J=9.3 Hz,H-9),1.22 (3H,s,H-12),
1.57 (3H,s, H-13),1.12 (3H,d,J = 7.8 Hz, H-
14),4.47 (1H,d,J =12.6 Hz,H-15a) ,4.95 (1H,
d,J =12.6 Hz, H-15b);1.43 [3H,s, CH,CO0-1
(CH,)],2.20 [3H,s, CH,C00-15 (CH,)];8.01
[2H, m, C,H,C00-9 (2',6')], 7.45 [2H, m,
C,H,C00-9 (3',5')],7.57 [1H, m, C,H,C00-9
(4')1,2.55 [1H,br, OH-8], "“C-NMR (100 MHz,
CDCL,) §.: 78.45 (C-1),23.00 (C-2),26.52 (C-
3),39.86 (C4),88.29 (C-5),36.26 (C-6),49.10
(C-7),75.85 (C-8),80.47 (C-9),50.03 (C-10),
81.74 (C-11),31.10 (C-12),24.81 (C-13),16.89
(C-14),61.74 (C-15); CH,CO0-1;: 170.08 (C =
0), 20.82 (CH,);CH,C00-15; 170.48 (C =0),
21.51 (CH,) ;C,H,C00-9; 167.55 (C =0),129. 81
(C-1"),129.75 (C2',6"),128.64 (C-3",5"),
133.43 (C4"), (4itg=N g5 WE 1), 5 3CHk
[20 41— 3%, B % AL &9 R 18, 15-diacetoxy-
8a-hydroxy-98-benzoyloxy-B-dihydroagarofuran ,
k& e HETLEEMAK, ESI-MS (m/z)
660 [M + Na]*.,'H-NMR (400 MHz, CDCl,) §,:
5.59 (1H,d,J=3.2 Hz,H-1),5.46 (1H,m,H-2),
1.77 (1H,dd,J =15.2,1.9 Hz,H-3a),2.41 (1H,
m,H-3b),1.96 (1H,q,J=8.0 Hz,H-4),2.22 (1H,
dd,J=13.0,4.8 Hz,H-6a),2.66 (1H,d,J=13.0
Hz,H-6b),2.43 (1H,m,H-7),5.78 (1H,dd,J =
9.7,3.3 Hz,H-8),6.06 (1H,d,J =9.7 Hz,H-9),
1.23 (3H,s,H-12) ,1.57 (3H,s,H-13),1.35 (3H,
d,/ =8.0 Hz,H-14) ,4.83(1H,d,J =13.1 Hz, H-
15a),5.35 (1H,d,J =13.1 Hz,H-15b) ;1. 60 [3H,
s, CH,CO0-1 (CH,)],2.10 [3H, s, CH,C00-2
(CH,)],1.88 [3H,s, CH,CO0-8 (CH,)];7.83
[2H, m, C,H,C009 (2',6')],7.32 [2H, m,
C,H,C00-9 (3',5')],7.48 [1H, m, C,H,C00-9
(4')1;9.46 [1H,br s, C;H,NCOO-15 (2')],8.57
[1H,br d,J =7.9 Hz, C,H,NCOO-15 (4')],7.54
[1H,dd,J=7.9,3.9 Hz,C,H,NCOO-15 (5') ],8.87
[1H,d,J =3.9 Hz,C,H,NCOO-15 (6') ], "C-NMR
(100 MHz,CDCL,) §.: 76.31 (C-1),69.17 (C-2),
31.00 (C-3),39.14 (C4),87.69 (C-5),36.38 (C-
6),47.21 (C-7),75.37 (C-8),76.31 (C-9),50.58
(C-10),82.07 (C-11),30.64 (C-12),24.47 (C-
13),18.64 (C-14),63.37 (C-15); CH,COO-1;
169.71 (C =0),20.61 (CH,);CH,C00-2; 169. 83
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(C=0),21.33 (CH,);CH,C00-8; 170.51 (C =

0),
129.

5'),

0),
123.
K 1

20.88 (CH,);C,H,C009. 165.55 (C =0),
55 (C-1'),129.42 (C-2',6'),128.60 (C-3',
133.24 (C-4'); C,H,NCOO-15; 165.35 (C =
150.89 (C-2'),125.75 (C-3"),137.27 (C4"),
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