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Chemical constituents from the stems of Celastrus orbiculatus
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ABSTRACT; AIM
METHODS The ethanol extract from C. orbiculatus was isolated and purified by column chromatographies over

To study the chemical constituents from the stems of Celastrus orbiculatus Thunb.

silica gel and semi-preparative HPLC, then the structures of obtained compounds were identified by
physicochemical properties and spectral data. RESULTS Eight compounds were isolated and identified as 7-
hydroxy-3- [ (4-methoxyphenyl) methoxy] -4H-1-benzopyran-4-one (1), betulinic acid (2), platanic acid (3),
asperglaucide (4), 3-deoxysappanchalcone (5) , isoliquiritigenin (6) , bonducelin (7), (3E) -2, 3-di-hydro-7-
hydroxy-3- [ (4-hydroxyphenyl) methylene] -4H-1-benzopyran-4-one (8). CONCLUSION Compound 1 is a

new compound. Compound 2, 3, 5-8 were identified from genus Celastrus for the first time.

KEY WORDS: Celastrus orbiculatus Thunb. ; stems; chemical constituents; isolation and identification
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Fig.1 Chemical structures of compound 1

1

AB SCIEX Triple TOF™ 5600 5 43 3% J5t 3% {Y
([ AB /31]) ; Bruker ASR-500 #ZREILIRIY (f#
Bruker 2\ #] ) ; Waters €2695 15 %5 I AH €4 15 1Y
(3E[E Waters 23 1) ; ELSD 6000 7% % Y 5 46 )
i (EEBARAF); KL (Hi+ BUCHI
/3 H)) 5 SK8200H B A Vs VEAS (i Rh S8 A AL
TABRAR) s HEIEEER (100~200 H, 75
3514

A TAHRAA); O (fBi%a, EE Tedia 2
Al); WEE (fagal, SRR A RA )
Milli-Q 47K HL (FEEER A .

FMEBE Celastrus orbiculatus Thunb. 22T 2018
RS AR AT M 2EP AR ARAE, dfE
R KRR EENIE S, B A
(20100881) PRAETHHIM KRB,

2 REESE

10 kg FAMEHEZE, M ERBOHLRY, Jo/K 2B
PEHC, REUK 40 °C Wk E B0k, W gn, SR
150 g, BEMRER (1 kg) HOi%SE, Ham
k-2 TR WS (100 : 0~50 : 50) AEEEVEML, VW
W 40 °C Uk JE M 45, HPLC K, & JF AL 4y,
P33 Fr. 1~ Fr. 14, SR J5 FIE A 2F ) 248 WOFH AR 1)
A AR AT o B alidl, TEAHF A WA DL Diol
FE (10 mmx250 mm) A IEFE, i 3 AH A i k-
LR TR, Kl 2 AR, CYANO # (10 mmx
250 mm) RIS, WA -2 E-K, Fro13
FHIEAHRE 6 & A (AhEE © RO TR =63 = 37,
R 254 nm) A EHIEAAEEAEY 1 (15 mg,
ty=27.2 min) FlFr. 13A (1,=23.8 min), Fr.6 LA
LR TR R, |, HEMLEW 2 (1 ¢),
Fr. 10 FISCRHERI WA (206 - 7Kk=40 : 60) 4>
BHl s ERE A 3 (20 mg, 1, =14.3 min),
Fr. 11 JHIEAH B SIS WAH (A« R OBE =
63:37) HEHEMRAILEY 4 (30mg, 1 =
13.9 min) Ml Fr. 11A (#3=16.5 min) ., Fr. 14 H1E
HHE T AR (A - PR AR =65 = 35, Kl
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Wk 254 nm) SFESHIEEEULAW S (14 mg, 1,= ™~
>~

29.8 min) , Fr. 11A HIAHREHI WA (B : K=
48 52, KK 254 nm) 43I &S EIL S 6
(17 mg, 1, =16.8 min), Fr. 8 J] 1EAH 2 i & WA
(At : ZBRCEE=70 : 30, KK 254 nm)
MEG AR A T (27 mg, I =22.2 min),
Fr. 1I3A FIRAH B 2 WA (BB - K =48 : 52,
R 254 nm) S HI &2 G 8 (10 mg,
tx=12.2 min) ,
3 #HEE

k&Y 1. A @B K, HR-ESI-MS m/z
297.077 2 [M-H]~, H4Fh C,H,0,, AHA
JEHR 11, ' H-NMR 3 B " A4 1, 2, 4-=HBURRIA
{55 [8: 7.83 (1H, d, J=8.9 Hz, H-5),
6.89 (1H, dd, J=8.9, 2.0 Hz, H-6), 6.85 (1H,
d, J=2.0 Hz, H-8) ], 7£'H-'"H COSY *, H-5 I
H-6 AAHC, F— RSt TiXAN450 R Br, 7.32
(2H, d, J=8.5 Hz) #16.84 (2H, d, J=8.5 Hz)
FHAA 1, 4-"HBURIEIR, #£'H-"H COSY 1, H-
2 H-3"F MG, dh—Ess T A5 R B, 1k
A1 B C-NMR W, BRAH 1 AN IER (5,
175.0), 2 f~i#% sp’ B (8, 67.2, 55.5), UK
144~ sp” B, LAY 1 A9 H-NMR % fi1° C-NMR %
B 1, 78 HMBC (& 2) o, H-5 il C-4 F
e, R C-4ELE 4a i ; H-2 f1 C-3, C4,
C-8a HHC, H#EMZ LG WA ORI S5 H; H-2 Al
OCH, fFfEMI¢, OCH, [ H F1 C-3, C-1'#H%, #f
WAL AP 1 25
1 &% 18'HFI"C-NMR #4E (500/125 MHz, 5%

KRZBIH)

Tab.1 'H and “C-NMR data of compoundl (500/125
MHz, DMSO-d;)

(AL 8y S
2 8.21 (1H, s) 153.2
3 - 127.5
4 - 175.0
5 7.83 (1H, d, J=8.9 Hz) 127.2
6 6.89 (1H, dd, J=8.9, 2.0 Hz) 115.5
7 - 163.0
8 6.85 (1H, d, J=2.0 Hz) 102.6
4a - 116.7
8a - 158. 1
Iy - 136.3

2',6' 7.32 (2H, d, J=8.5 Hz) 128.4

3,5 6.84 (2H, d, J=8.5 Hz) 113.7
4 - 158. 8

OCH, 5.71(2H,m) 67.2

OCH, 3.71(3H,s) 55.5

k&Y 2. A B KK, HR-ESI-MS m/z;

(@]
~ .
g~

HO O

B2 #®EW18XE HMBC (H-C) HXES
Fig.2 Key HMBC correlations (H—C) of compound 1

455.344 1 [M-H]™, ¥k CyyH, 0, H-NMR
(C,D,N, 500 MHz) &: 4.93 (1H, brs, H-29),
4.76 (1H, brs, H-29), 3.51 (1H, m, H-18),
3.44 (1H, m, H-3), 2.73 (1H, t, H-13), 2.62
(1H, d, H-16), 1.78, 1.21, 1.06, 1.05, 1.00,
0.81 (6xCH,); “C-NMR (C,D,N, 125 MHz) &;
178.6 (C-28), 151.1 (C-20), 109.7 (C-29),
77.9 (C-3), 56.4 (C-17), 55.7 (C-5), 50.7
(C-9), 49.5 (C-19), 47.5 (C-18), 42.6 (C-
14), 40.9 (C-8),39.3 (C-1),39.0 (C-4), 38.3
(C-13), 37.4 (C-10), 37.3 (C-22), 34.6 (C-
7), 32.6 (C-16), 30.9 (C-15), 30.0 (C-21),
28.4 (C-23), 28.1 (C-2), 25.9 (C-12), 21.0
(C-11), 19.2 (C-30), 18.5 (C-6), 16.2 (C-
24),16.2 (C-25), 16.1 (C-26), 14.7 (C-27),
DL EEdE S0k [6] fRiESEA —3, Mt s
Yy 2 AHERTR
k& 3. A 6B K, HR-ESI-MS m/z:
457.3296 [M-H]™, 2+ ¥+ C,0H,.0,. H-NMR
(C,D,N, 500 MHz) &: 3.43 (1H, t, H-3), 3.67
(1H, m, C-18), 2.21, 1.20, 1.07, 1.00, 0.99,
0.79 (6xCH,); “"C-NMR (C,D,N, 125 MHz) §:
211.4 (C-20), 178.5 (C-28), 77.8 (C-3), 56.3
(C-17), 55.6 (C-5), 50.6 (C-9), 51.8 (C-18),
49.5 (C-19), 42.4 (C-14), 40.8 (C-8), 39.3
(C-4),39.0 (C-1), 37.5 (C-13), 37.3 (C-10),
37.2 (C-22), 34.5 (C-7), 32.1 (C-16), 30.0
(C-15), 28.5 (C-21), 29.4 (C-29), 28.4 (C-
23), 28.1 (C-2), 27.5 (C-12), 21.0 (C-11),
18.5 (C-6), 16.2 (C-24), 16.1 (C-25), 16.1
(C-26), 14.7 (C-27), VA B S Cmk [7] )
HHA—F, HEE A 3 4 platanic acid,
L&Y 4. FEAERYS M, HR-ESI-MS m/z.
443.193 1 [M-H]~, 4rTh C,,H4N,0, ' H-NMR
(CDCl,, 500 MHz) &6: 7.72 (2H, d, J=7.7 Hz, H-
3515
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ivi'), 7.53 (1H,t, J=7.7 Hz, H-1), 7.45 (2H,
t, J=7.7 Hz, Hk, k'), 7.29 (1H, m, H-h),
7.27 (2H, m, H-g, ¢'), 7.24 (2H, m, HA, '),
7.17 (H, m, H-d), 7.15 (2H, t, J=8.2 Hz, H-
c,c¢'),7.08 (2H, d, J=7.8 Hz, H-b, b'), 6. 83,
6.10 (2xNH), 4.81 (1H, dd, J=14.8, 7.5 Hz,
H-2"), 4.37 (1H, m, H-2), 3.95 (1H, dd, J=
11.5,5.0 Hz, H-1),3.85 (1H, dd, J=11.5,5.0
Hz, H-1), 3.24 (1H, dd, J=12.5, 6.2 Hz, H-
3'),3.09 (1H, dd, J=12.5, 6.2 Hz, H-3), 2.77
(2H, m, H-3), 2.04 (3H, s, CH,); "“C-NMR
(CDCl,, 125 MHz) 8. 170.8 ( C-1'), 170.3
(COCH,), 167.1 (C-m), 136.7 (C-a), 136.6
(C-e), 133.7 (C-i), 131.9 (C-1), 129.3 (C-g,
g'), 129.1 (C-b, b"), 128.7 (C-f, '), 128.6
(C-k, k'), 128.6 (C-c, ¢'), 127.1 (C-h), 127.1
(j, i), 126.7 (C-d), 64.5 (C-1),55.0 (C-2"),
49.4 (C-2), 38.4 (C-3"), 37.4 (C-3), 20.8
(CHy) . DA EEdRE 530k [8] A —F, il
YKEAE Y 4 R4 IR RERE

& W 5. ¥ B B K, HR-ESI-MS m/z.
269.080 0 [M-H]", 7++xX K C(H,0,.'H-NMR
(CD,COCD,, 500 MHz) &: 7.63 (1H, d, J=8.0
Hz, H-6'), 7.59 (2H, d, J=8.5 Hz, H-2, 6),
7.58 (1H, d, J=16.0 Hz, H-B), 7.50 (1H, d,
J=16.0 Hz, H-a), 6.92 (2H, d, J=8.5 Hz, H-3,
5),6.60 (1H, d, J=2.0 Hz, H-3"), 6.54 (1H,
dd, J=8.5,2.0 Hz, H-5"), 3.93 (3H, s, OCH,) ;
“C-NMR (CD,COCD,, 125 MHz) §: 189.0 (C =
0), 162.3 (C-4"), 160.8 (C-2"), 159.4 (C-4),
141.0 (C-B), 132.5 (C-6"), 130.1 (C-2, 6),
127.2 (C-1"), 124.5 (C-a), 121.4 (C-1),
115.8 (C-3, 5), 107.7 (C-5'), 99.1 (C-3"),
55.2 (OCH,) ., VI LEdE 53CHk [9] i HA —
|, W EY 5 N 3-RE AR,

k&Y 6. ¥ @k K, HR-ESI-MS m/z.
255.064 5 [M-H]", 7+ +xX K C;H,0,.'H-NMR
(CD,COCD,, 500 MHz) &: 8.13 (1H, d, J=9.0
Hz, H-6'), 7.85 (1H, d, J=15.3 Hz, H-B), 7.77
(1H, d, J=15.3 Hz, H-a), 7.75 (2H, d, J=8.5
Hz, H-2, 6), 6.95 (2H, d, J=8.5 Hz, H-3, 5),
6.49 (1H, dd, J=8.5, 2.5 Hz, H-5'), 6.39
(1H, d, J=2.5 Hz, H-3"); "C-NMR (CD,COCD,,
125 MHz) 6: 192.0 (C=0), 166.7 (C-2"), 164.7
3516

(C-4"), 160.1 (C-4), 144.3 (C-B), 132.4 (C-
6'), 130.9 (C-2, 6), 126.7 (C-1), 117.4 (C-
o), 115.9 (C-3, 5), 113.6 (C-1'), 107.8 (C-
5),102.9 (C-3"), LI %45 3CHk [10] #iiE
FAR 3, Wk Ew 6 MR HEE,

k&Y 7. % 6 B K, HR-ESI-MS m/z;
281.079 8 [M-H]", 4+ ¥k C,;H,0,.,'H-NMR
( DMSO-d,, 500 MHz) &: 7.75 (1H, d, J=8.5 Hz,
H-5), 7.64 (1H, s, H-9), 7.40 (2H, d, J=8.5
Hz, C-2', 6'), 7.04 (2H, d, J=8.5 Hz, C-3',
5'),6.56 (1H, dd, J=8.5, 2.0 Hz, H-6), 6.33
(1H, d, J=2.0 Hz, H-8), 5.36 (2H, d, J=1.5
Hz, H-2), 3.82 (3H, s, OCH,); “C-NMR
(DMSO-d,, 125 MHz) §: 180.0 (C-4), 165.1 (C-
7), 162.9 (C-8a), 160.7 (C-4'), 135.7 (C-9),
132.7 (C-2', 6'), 129.9 (C-5), 129.3 (C-3),
126.9 (C-1'), 114.8 (C-3', 5'), 114.7 (C-4a),
111.6 (C-6), 102.9 (C-8), 68.0 (C-2), 55.8
(OCH,), NOESY i, H-2 il H-6'#15¢, $ilf C-
3/C-9NRIBUEES E AR DL s 5 Sk [11]
fRIEFA L, BEEEY T M bonducelin,

k&9 8. ¥ 4k K, HR-ESI-MS m/z:
269.081 4 [M+H]", 4k C H,0,,'H-NMR
(CD,COCD,, 500 MHz) 6: 7.84 (1H, d, J=8.5
Hz, H-5), 7.70 (1H, s, H-9), 7.34 (2H, d, J=
8.5 Hz, C-2', 6'), 6.98 (2H, d, J=8.5 Hz, C-
3',5"), 6.62 (1H, dd, J=8.5, 2.0 Hz, H-6),
6.40 (1H, d, J=2.0 Hz, H-8), 5.42 (2H, d, J=
1.5 Hz, H-2); “C-NMR (CD,COCD,, 125 MHz)
8:179.7 (C-4), 164.2 (C-7), 163.0 (C-8a),
158.8 (C-4'), 135.7 (C-9), 132.3 (C-2', 6'),
129.5 (C-5), 128.7 (C-3), 126.1 (C-1'), 115.7
(C-3',5), 115.2 (C-4a), 110.8 (C-6), 102.6
(C-8), 67.9 (C-2), NOESY i, H-2 Hl H-6'#H
5, UL C-3/C-9 DR E /R DL ERdE S
SCHR [12] RIEREA -2, G 8 7-
FREE-3 (4R REE) (A-4-H
4 it

PONE AL =N e i S R ) v s R L R
MEEY, w2 A=A (kB2 M
3), 1 PBtHRILEY) (ke 4) K5 A sk
k&Y (a1, 5~8), Hi, (k&YW 1 bk
AW, B 2. 3. 5~8 BN UR N e JE A
oy EiR s, #E— LR TR LR R
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