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Chemical constituents of ethyl acetate extracts from root bark of Celastrus
monospermus

CHEN Ming-xiang, GUAN Rui, LIAO Ze-chun, SONG Jing-jing, HU Ai-di, ZHENG Ming-bin
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Abstract: Objective To study the chemical constituents of ethyl acetate extracts from the root bark of Celastrus monospermus.
Methods The compounds were separated and purified by repeated column chromatographic methods including silica gel, ODS and
Sephadex LH-20, and the chemical structures of compounds were determined by spectral data analyses. Results Twelve compounds
were obtained and identified as polpunonic acid (1), p-hydroxybenzoic acid (2), 4-hydroxy-3-methoxybenzoic acid (3), salaspermic
acid (4), 3-oxo-2p-hydroxyfriedelan-29-oic acid (5), celastrol (6), 3a,223-dihydroxy-olean-12-en-29-oic acid (7), orthosphenic acid
(8), 21-o0x0-20,30,22f-trihydroxy-29-nor-friedelan-24,2a-lactone (9), 2,3-dioxo-60,10-dihydroxy-24-nor-friedelan-4,7-dien-29-oic
acid (10), 2a,3p,190,23-tetrahydroxyolean-12-en-28-oic acid (11) and 2a,3B-dihydroxyolean-12-en-23,28,30-trioic acid (12).
Conclusion Compounds 1, 3, 7, 10—12 are obtained from this plant for the first time, and compounds 3, 11, 12 of them were
separated from the genus Celastrus for the first time.

Key words: Celastrus monospermus Roxb.; ethyl acetate extract; polpunonic acid; 4-hydroxy-3-methoxybenzoic acid; 2a,3f,190,23-

tetrahydroxyolean-12-en-28-oic acid
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LBz PURIE LA BRI IE 40,y 1 i —8
MAZAE) v FHA BEVE RSy, AR RE T
FRBHAR I b TR AR B R TS 50 57 3304 T A2 B 7 1t
Fi, N B2 12 MEEYD, 30l%E e NREAR
2 ( polpunonic acid , 1) . XJ £ 3 &K H &
(p-hydroxybenzoic acid, 2). 4-Fadk-3-HEHFLIRH
2 (4-hydroxy-3-methoxy-benzoic acid, 3). K¥H.
JZ IR (salaspermic acid, 4). 3-8 A8-2B-F2HEAKM
$6-29-1% (3-0x0-2B-hydroxyfriedelan-29-oic acid, 5)+
HAMELL R (celastrol, 6). 30,22p- F2 IR
$t-12-#5-29-1%  ( 3a,22B-dihydroxy-olean-12-en-29-
oic acid, 7). EMHELE (orthosphenic acid, 8). 21-
AL -20,30,22B- = 5 3L -29- [ - K e 5 -24,28- 4 TiE
( 21-0x0-20,30,22B-trihydroxy-29-nor-friedelan-24,23-
lactone, 9). 2,3- % AL-60,10- —FEFLE-24-[F-AAe Ji-
4,7- — ¥ -29-1 ( 2,3-dioxo-60,10-dihydroxy-24-nor-
friedelan-4,7-dien-29-oic acid, 10D 2a,3,19a,23-/4
¥R SR B bt -12- 0% -28- R ( 20,3B,190,23-
tetrahydroxyolean-12-en-28-oic acid, 11). 2a,3B-—
$2 5 B b -12- 0 -23,28,30- = iR ( 20,3p-
dihydroxyolean-12-en-23,28,30-trioic acid, 12).
L, LAY 1. 4. 5. 6. 8~10 AR LR =itk
EY, 7. 11, 12 AF R =AY . (a1,
3. 7. 10~12 N ERMAEY) o sm 2], Hf, 3.
11, 12 AERNKEEY B33
1 {UEEHH

Perkin-Elmer Spectrum-100 FT-IR spectrometer
(£[E Perkin-Elmer /A% ); Bruker Avance III 500
MHz Digital NMR spectrometer (%fi 1= Bruker A @] );
Agilent 6120 BB (- Bk B (36 25 e
~)D; T4 SHZ-D (D A /K A2 L RE-52CS
i 7% KA CORCTT 320 T HACER) ) SK5200H
A g e Ay CEIER R A AR AR A R])D; ODS
SFAAE LR I A [E Merck /A w77 ;. Sephadex
LH-20 #&f2 A3 [E Pharmacia A %] 7= fh; HE SRR
B (200~300 H) AE SEEFEA LT 70 HRi
X953 4l REET & FRE 4 TABR AW 7= i

BRI T 2015 55 8 HREAT AREHEH
X, G IRETRIR S 24 2 e 25 F PN B0 5 e gk
T Celastrus monospermus Roxb. S YA TV N
(201508DZT) AHH T ARERFREL 2B L L
2 RESNE

5.2 kg MF R TR e, HHREER

B3 (B0LX3) 3 F, )k ZEE R SR E
216 g REDEUE 1.5 L &K, b PEE,
WA R (60~90 C). &4l BERR L EEAEHY,
60 CUARUEARSE . RIWER 2R EIR, 4030
MEEAEDNRE (52). FERMIRE (106 2
FIESTR OB AR E (19 g,

B R TR AR & FRE A il 0 55, Ak
fiF-TAAR (20 2 1—0 © 1) AR RIEATHEE BRI,
2 TLC BREFATI, &HAHFG, 1S 8 AT
W (E1~E8). El &hEA: (A 18 3 N4
(E1-1~E1-3), El1-1 &ERAEERE, k- P
(20 : 1D PR BRRELE 1 (12 mg); E12 4
FERAE S, AR (20 @ 1D BEBLE 1L
A2 (28 mg); El1-3 SrERA g, £ Bk-T5 R
(20 : 3) MU ED 3 (22 mg). E2 BRER
FE BB A E- I IF 20 © 4 38 AR, 4
Sephadex LH-20 #Ef4ifb 3t 54 4 (12 mg). E3
SHERIE RIS 5 #84 (E3-1~E3-5), E3-1 &
PR R B8 RS FE A VR - TR (5 - DB 3 kR,
P2 Sephadex LH-20 &t 2li4b 1540 &4 5(26 mg);
E3-2 SRR GRS AMES-TEE (40 1D #Hos
P ik, U 20 mg 4 E A RELEY)
6 (12 mg); E3-3 ZmERA (I, AMBE-Ed (3 !
1) #4r345 3 #6849 (E3-3-1~E3-3-3), E3-3-1 &
Sephadex LH-20 #Ei% [ 2404434570 7 (10 mg);
E3-3-2 £4& ODS Jx A il Sephadex LH-20 #Efi
b 15340 54 8(13 mg); E3-3-3 £ Sephadex LH-20
I R AR A 9 (18 mg). B4 ZREHE
EEA MBI (2D HBoBaehEk, B8
ODS S kAT it . Sephadex LH-20 &tz 4ifb 1540 &
Y 10016 mg) . E6 LAk AT (i 75 A i k- P AR C 1
1) #4304 Sephadex LH-20 #tfic4lifb 43 Ak K,
24 ODS AHFE A AY 11 (22 mg). E7T 4
A (o T AE A R - I A (10 1) #8734 Sephadex
LH-20 B Aifh1g B e, 128 R S RERAE (i |
ODS Sttt f )54 Sephadex LH-20 #Efx4f
L& 12 (16 mg).

3 HEE

&Y 1. BEaEIRE & ChmliiE-mED,
Liebermann-Burchard W fH{4: . ESI-MS m/z: 479.7
[M+NaJ*, 457.7 [M+H]"; 'H-NMR (500 MHz,
CDCls) d: 1.22 (3H, s, H-30), 1.05 (3H, s, H-28), 0.96
(3H, s, H-27), 0.85 (3H, s, H-26), 0.84 (6H, s, H-24,



22

Chinese Traditional and Herbal Drugs 35 51 % 5 11 #§ 2020 £ 6 A

* 2897

25), 0.67 (3H, d, J = 6.0 Hz, H-23); '3C-NMR (125
MHz, CDCL3) d: 22.0 (C-1), 41.1 (C-2), 213.3 (C-3),
57.5 (C-4), 41.5 (C-5), 40.8 (C-6), 18.0 (C-7), 50.2
(C-8), 372 (C-9), 58.9 (C-10), 35.1 (C-11), 30.6
(C-12), 39.2 (C-13), 39.3 (C-14), 30.2 (C-15), 36.4
(C-16), 30.5 (C-17), 44.5 (C-18), 29.4 (C-19), 40.4
(C-20), 29.2 (C-21), 37.1 (C-22), 6.8 (C-23), 14.3
(C-24), 17.7 (C-25), 18.1 (C-26), 16.1 (C-27), 31.8
(C-28), 183.0 (C-29), 32.0 (C-30). LA _F ¥ 5 SClikeR
E—, BEEEY 1 NFEEARE.

& 2. AtJrd CalEE-BERR 288D,
IR vt (emY): 3 393, 3 000~2 500 (br), 1 675, 1 608,
1594, 1511; 'H-NMR (500 MHz, DMSO-ds) 6: 7.90
(2H, d, J = 8.5 Hz, H-2, 6), 6.90 (2H, d, J = 9.0 Hz,
H-3, 5). DA E#dE 5 ikl — 8, s e s
Y 2 TR AR .

WEY 3: ARG & ChibBE-RED,
ESI-MS m/z: 191.1 [M+Nal*, 169.1 [M+H]";
IH-NMR (500 MHz, DMSO-ds) o: 12.6 (1H, brs,
1-COOH), 9.85 (1 H, brs, 4-OH), 7.46 (1H, dd, J =
8.0, 2.0 Hz, H-6), 7.43 (1H, d, J = 2.0 Hz, H-2), 6.87
(1H, d, J = 8.0 Hz, H-5), 3.82 (3H, s, 3-OCH3);
3BC.NMR (125 MHz, DMSO-ds) 6: 121.9 (C-1), 112.8
(C-2), 151.4 (C-3), 147.5 (C-4), 115.2 (C-5), 123.8
(C-6), 167.5 (1-COOH), 55.8 (3-OCH3). LA F¥i¥EY
SCERRGE — 210, WS e A 3 0 4-520E-3-H A
BRI

WEY) 4: BER AR CHEE-FIBR)D, Liebermann-
Burchard W [H{E. ESI-MS m/z: 495.7 [M-+Nal*,
473.7 [M+H]"; 'H-NMR (500 MHz, DMSO-ds) o:
3.94 (1H, d, J = 8.0 Hz, H-24a), 3.41 (1H, d, J = 8.0
Hz, H-24b), 1.10 (3H, s, H-30), 1.03 (3H, s, H-28),
0.90 (3H, d, J = 3.0 Hz, H-23), 0.82 (3H, s, H-27),
0.81 (3H, s, H-25), 0.79 (3H, s, H-26); '3C-NMR (125
MHz, DMSO-ds) §: 20.3 (C-1), 38.6 (C-2), 105.9
(C-3), 53.4 (C-4), 46.9 (C-5), 33.9 (C-6), 19.6 (C-7),
50.2 (C-8), 37.6 (C-9), 57.1 (C-10), 34.7 (C-11), 29.4
(C-12), 39.2 (C-13), 39.3 (C-14), 29.6 (C-15), 36.4
(C-16), 30.6 (C-17), 44.5 (C-18), 30.4 (C-19), 40.7
(C-20), 30.1 (C-21), 37.1 (C-22), 8.6 (C-23), 72.9
(C-24), 17.3 (C-25), 16.8 (C-26), 18.0 (C-27), 30.4
(C-28), 180.6 (C-29), 32.4 (C-30). LA ¥ 5 kR
300, MEEWEY) 4 NRT TR R

a5 AEERRE W CamBE-TNED,
Liebermann-Burchard W [H 4. ESI-MS m/z: 495.7
[M+Na]", 473.7 [M+H]": 'H-NMR (500 MHz,
DMSO-de) 6: 4.13 (1H, m, H-2), 2.28 (1H, q, J = 8.0
Hz, H-4), 2.43 (2H, m, H-1), 1.31 (3H, s, H-30), 1.07
(3H, s, H-28), 1.05 (3H, s, H-27), 0.99 (3H, s, H-26),
0.96 (3H, d, J = 8.0 Hz, H-23), 0.86 (3H, s, H-25),
0.71 3H, s, H-24); '3C-NMR (125 MHz, DMSO-ds)
5:32.6 (C-1), 75.0 (C-2), 212.4 (C-3), 55.6 (C-4), 43.1
(C-5), 41.2 (C-6), 18.1 (C-7), 53.4 (C-8), 37.5 (C-9),
56.5 (C-10), 35.3 (C-11), 30.2 (C-12), 39.7 (C-13),
38.1 (C-14), 32.8 (C-15), 35.4 (C-16), 29.6 (C-17),
42.5 (C-18), 31.3 (C-19), 40.3 (C-20), 28.2 (C-21),
38.2 (C-22), 6.5 (C-23), 14.6 (C-24), 17.9 (C-25), 20.9
(C-26), 17.7 (C-27), 31.8 (C-28), 183.3 (C-29), 32.0
(C-30). LA EEHE 5 ikhoE — 80, MUEEENS
Y5 R 3-FAR-2B-FRFE AN E-29-1R

E 6: ARG & (BEER L BE-A D,
ESI-MS m/z: 473.6 [M+Nal*, 451.6 [M+H]';
IH-NMR (500 MHz, CDCls) §: 7.06 (1H, dd, J = 7.0,
1.0 Hz, H-6), 6.49 (1H, d, J = 1.0 Hz, H-1), 6.32 (1H,
d, J = 7.0 Hz, H-7), 2.20 (3H, s, H-23), 1.42 (3H, s,
H-25), 1.27 (3H, s, H-26), 1.26 (3H, s, H-30), 1.08
(3H, s, H-28), 0.57 (3H, s, H-27); BC-NMR (125
MHz, CDCl3) o: 120.5 (C-1), 178.3 (C-2), 120.3
(C-3), 127.5 (C-4), 147.0 (C-5), 1353 (C-6), 118.2
(C-7), 165.0 (C-8), 39.9 (C-9), 172.6 (C-10), 28.7
(C-11), 29.3 (C-12), 39.3 (C-13), 43.0 (C-14), 29.5
(C-15), 32.4 (C-16), 45.3 (C-17), 44.3 (C-18), 33.8
(C-19), 31.1 (C-20), 34.4 (C-21), 36.3 (C-22), 10.5
(C-23), 38.4 (C-25), 21.5 (C-26), 18.7 (C-27), 31.5
(C-28), 182.5 (C-29), 30.7 (C-30). LA_-%5¥ 5 SCilik
H—F2, MEENEY 6 NEAELER.

WwEY 7. EERG & ChMBE-ERD,
Liebermann-Burchard < W fHE . ESI-MS m/z: 495.6
[M+NaJ*, 473.6 [M+H]"; 'H-NMR (500 MHz,
DMSO-ds) 8: 5.45 (1H, t, J = 5.0 Hz, H-12), 4.05 (1H,
dd, J = 5.0, 2.5 Hz, H-22), 3.56 (1H, brs, H-3), 1.81
(3H, s, H-30), 1.26 (3H, s, H-28), 1.22 (3H, s, H-24),
1.15 3H, s, H-27), 1.07 3H, s, H-26), 1.00 3H, s,
H-25), 0.91 (3H, s, H-23); BC-NMR (125 MHz,
DMSO-de) §: 34.3 (C-1), 26.8 (C-2), 75.6 (C-3), 38.1
(C-4), 49.9 (C-5), 19.2 (C-6), 33.9 (C-7), 40.8 (C-8),
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48.5 (C-9), 38.6 (C-10), 24.5 (C-11), 123.8 (C-12),
144.9 (C-13), 43.6 (C-14), 26.9 (C-15), 29.5 (C-16),
38.0 (C-17), 45.5 (C-18), 43.0 (C-19), 43.1 (C-20),
38.5 (C-21), 76.0 (C-22), 29.8 (C-23), 23.3 (C-24),
16.5 (C-25), 17.9 (C-26), 25.9 (C-27), 21.5 (C-28),
181.5 (C-29), 25.8 (C-30). LA %#E 5 ki —
], WMUEENAEY T N 30,22B- - FRHE TR bi-
12-J#5-29-1% -

&Y 8: Bk AR Cf k-5 8D,
Liebermann-Burchard X M. FH{E . ESI-MS m/z: 511.7
[M +NaJ*, 489.7 [M+H]"; 'H-NMR (500 MHz,
DMSO-ds) 0: 4.43 (1H, m, H-2), 4.05 (1H, d, J = 8.0
Hz, H-24a), 3.79 (1H, d, J = 8.0 Hz, H-24b), 1.45 (3H,
s, H-30), 1.25 (3H, d, J = 7.0 Hz, H-23), 1.22 (3H, s,
H-28), 1.14 (3H, s, H-27), 0.94 (3H, s, H-25), 0.85
(3H, s, H-26); BC-NMR (125 MHz, DMSO-ds) o:
28.6 (C-1), 72.9 (C-2), 107.3 (C-3), 52.8 (C-4), 47.1
(C-5), 33.9 (C-6), 19.6 (C-7), 50.2 (C-8), 37.2 (C-9),
46.2 (C-10), 34.7 (C-11), 29.4 (C-12), 39.2 (C-13),
39.5 (C-14), 29.3 (C-15), 36.6 (C-16), 30.6 (C-17),
44.5 (C-18), 30.4 (C-19), 40.7 (C-20), 30.1 (C-21),
37.1 (C-22), 8.2 (C-23), 71.4 (C-24), 17.3 (C-25), 16.8
(C-26), 18.0 (C-27), 31.4 (C-28), 180.5 (C-29), 32.4
(C-30). DA -%dh 5 Scifdid — 09, i G
V) 8 NEMHER .

WA 9: A BN KCHMES- IR, Liebermann-
Burchard S SEFH T IR vher (em!): 3 579, 3 486, 3 360,
1712, 1 696, 1 272; ESI-MS m/z: 511.3 [M+Na]*,
527.3 [M+K]*; 'H-NMR (500 MHz, DMSO-ds) 6
4.42 (1H, s, H-22), 3.02 (1H, s, H-3), 2.72 (1H, m,
H-20), 1.27 (3H, s, H-27), 0.90 (3H, d, J = 6.0 Hz,
H-30), 0.83 (3H, s, H-26), 0.80 (3H, d, J = 7.0 Hz,
H-23), 0.78 (3H, s, H-25), 0.74 (3H, s, H-28);
13C-NMR (125 MHz, DMSO-ds) d: 26.8 (C-1), 105.1
(C-2), 77.1 (C-3), 47.6 (C-4), 44.6 (C-5), 30.1 (C-6),
18.6 (C-7), 48.2 (C-8), 37.5 (C-9), 52.3 (C-10), 33.3
(C-11), 29.0 (C-12), 40.0 (C-13), 39.1 (C-14), 28.3
(C-15), 29.6 (C-16), 45.0 (C-17), 45.8 (C-18), 31.5
(C-19), 41.6 (C-20), 213.8 (C-21), 77.4 (C-22), 16.2
(C-23), 175.8 (C-24), 16.6 (C-25), 15.9 (C-26), 19.3
(C-27), 26.1 (C-28), 15.5 (C-30). LA -%¥E 5 iRk
B3, MEEEY 9 N 21-51K-20,30,22p-
=R HE-29-FF- AR E-24,2B- N B o

EY 10: A Bk R Ch - 7mNERE D,
Liebermann-Burchard V. fH 4. ESI-MS m/z: 485.3
[M+H], 507.3 [M+Na]*; 'H-NMR (500 MHz,
DMSO-ds) &: 5.72 (1H, brs, H-6), 5.43 (1H, s, H-7),
1.76 (3H, s, H-23), 1.25 (3H, s, H-25), 1.08 (3H, s,
H-30), 1.03 (3H, s, H-27), 1.01 (3H, s, H-28), 0.90
(3H, s, H-26); “C-NMR (125 MHz, DMSO-d) o
37.7 (C-1), 199.5 (C-2), 199.4 (C-3), 123.3 (C-4),
154.5 (C-5), 74.6 (C-6), 122.6 (C-7), 153.9 (C-8), 51.5
(C-9), 71.3 (C-10), 29.6 (C-11), 28.7 (C-12), 38.4
(C-13), 41.8 (C-14), 28.4 (C-15), 36.1 (C-16), 30.8
(C-17), 43.8 (C-18), 30.6 (C-19), 40.6 (C-20), 29.9
(C-21), 35.0 (C-22), 9.2 (C-23), 27.0 (C-25), 212
(C-26), 18.6 (C-27), 31.8 (C-28), 186.2 (C-29), 32.4
(C-30). VL iR 5 ko — 500, M et
Y10 K 2,3- 548 -60,10- —F53E-24-FF-A A fi-4,7-
291 .

WwEY 11: Ak K (HEH), Liebermann-
Burchard M [FH%:. ESI-MS m/z: 485.3 [M+H],
507.3 [M+Na]'; 'H-NMR (500 MHz, DMSO-de)
11.91 (1H, brs, COOH-28), 5.23 (1H, m, H-12), 3.50
(1H, m, H-2), 3.31 (1H, m, H-3), 3.29 (2H, s, H-23),
3.18 (1H, d, J = 5.0 Hz, H-19), 1.25 (3H, s, H-27),
0.92 (3H, s, H-29), 0.88 (3H, s, H-30), 0.84 (3H, s,
H-25), 0.67 (3H, s, H-26), 0.55 (3H, s, H-24);
3C-NMR (125 MHz, DMSO-ds) J: 46.3 (C-1), 67.6
(C-2), 75.8 (C-3), 42.6 (C-4), 47.5 (C-5), 17.6 (C-6),
32.3 (C-7), 38.9 (C-8), 46.5 (C-9), 37.5 (C-10), 28.0
(C-11), 122.3 (C-12), 143.5 (C-13), 41.3 (C-14), 28.4
(C-15), 23.2 (C-16), 44.8 (C-17), 43.3 (C-18), 80.2
(C-19), 35.0 (C-20), 27.3 (C-21), 32.1 (C-22), 63.9
(C-23), 13.2 (C-24), 16.9 (C-25), 16.6 (C-26), 24.6
(C-27), 179.3 (C-28), 28.1 (C-29), 24.2 (C-30). Lk I-
AR5 ik dikE — 207, S EAEY 11 N
20,3P,190,23- DU F - FF UR K- 12-445-28- 12

tEY) 12: At K (AR, Liebermann-
Burchard % BifHTE. IRvee em™): 3 523, 2 972,
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