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A new triterpenes isolated from leaves of Phyllanthus acidus
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Abstract: Objective To investigate the chemical constituents of the leaves of Phyllanthus acidus. Methods All compounds were
isolated by silica gel and Sephadex LH-20 gel column chromatographies as well as semi-preparative HPLC, and their structures were
elucidated on the basis of physicochemical properties and spectral data. Results Ten compounds were isolated and identified as
3a-cinnamoyloxyurs-20(29)-en-18B-o0l (1), phyllanthol (2), maslinic acid (3), ovoideal E (4), quercetin-3-rhamnoside (5),
4-hydroxybenzoic acid (6), methyl 4-hydroxyphenylacetate (7), 4-O-(B-glucopyranosyloxy)-benzoic acid (8), thioacetic anhydride
(9), L-pyroglutamic acid (10). Conclusion Compound 1 is a new compound named as phyllanacidol B, and compounds 3—10 are
obtained from P. acidus for the first time.
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SrEIEE 10 MR AEY), AR 3=, 1
AT LTI 4 MEPIR A H R 1R
RERATAEY . AW 9 EE AT H W TSk
&Y 3~10 A IR TE BN FERE S b 2 B4l iE . AL
M1 AE A, &N SE i B
(phyllanacidol), £5# LI 1.
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Fig.1 Chemical structure and key correlations in HMBC of
phyllanacidol

1 XESHR

Agilent 1100 %% LC-MS D Trap i (EH
ZHEE /A7) ULTRA SHIELD 400 plus ¥ ESE R
WA (HEEAGE LA ); APS10 il & HH ik {X
Aertre = IS RHA R A F]D; Waters 2695 154K
WIS (2 Waters A7) ); AQ-Cyg (250 mm X
10 mm, 5um; 250 mmXx4.6 mm, 5pum, Welch 24
A HEOIEER GFRBIEFEAT] D HEAE
HSGFoss FERIHR (HH G VL AEERR T KA TR A D) ik
Ji: Sephadex LH-20 (Pharmacia Biotech A &) ); MCI
GEL (HA=Z b4k, CHP20P, 70~150
um ) ; HW-40C ( Tosoh Corporation Bioscience
Division A 7))o il A=A v thilal, Ha
WA oMt

VO EREEBE S B = e Hr 4 ek TR A IR A R
BIRRE T Z RGN, 4 5 e 245 K5 s
TL 958 v TG IR 25 6 = B - MR A0 0 48 S Kk st
N Bk R A V4 B S 22 Phyllanthus acidus (L)
Skeel, fEiFtrA (JSTCMIBS-170503) 7% TiLI A
HH 2 2505 72 Bt
2 BRSNS

15 kg VG E RS SR, 95% £ BE /KB JEHRIR 3
W, GIFRBGR, W Hk4s 5 1R 500 g. EEA
20~60 HEERAE s, AilEE-IEER ClE (2 1 1),
BEIE CHR BEIR OBR-40F (10 1), LBE. 65%H
BEK . KBEEEBEML, )6 (TLC) /i fE& 9,
5% Fr. A (138g). Fr.B (243g). Fr.C (204 @)
3. Fr. A4 MCI K= 2. 200~300 H

FERAE S (=& H-FHEE 31 1) BRERIEA
3| 4 N Fr. AL~A4. Fr. Al % Sephadex LH-20
BAE A (FR-—=FH 1D 25521
4 10 (98.6 mg), P&l BAH (13l CHREE-/K 5 ©
95) 4 BS 4lift 515 21 A4 8(3.4 mg)F1 9(4.2 mg);
Fr. A2 % Sephadex LH-20 %5 F: o i CHiE- =& H
BEl: D EARNEY 6 (24mg), FAHIAHR
FHETECHERE-/K 7 ¢ 93)7r B3 210 &4 7(2.1 mg);
Fr. A4 2 HW-40C #E i, /K-FHEE (9:1-2:3)
FEEE VRN S 7 B 1R B A 5 (436 mg). Fr.C 4
200~300 HEERHEtAE ChymsE-BSER .06 100 © 1—
0:100) HhEEGEMNLE1SE] 18 N4y Fr. C1~C18.
Fr. C7 &l (ZHE-/K 95 1 5) &4kt
JE 3 3L A9 2(11.3 mg); Fr. C9 £ Sephadex LH-20
B (FR-=SHE 1D s Hahls
AR ik (H R -7K 90 © 10) 0 B 1EEML &4 1(40.3
mg); Fr. C12 £ Sephadex LH-20 &ElAE (i s
Fik- =S bE-FREE 2 0 20 1), HW-40C H:ai (H
) J5, Bl et (FEE-K 89 11) 4
B934k 54 4(3.3 mg); Fr. C15 4 Sephadex LH-20
B FE RS (=& - FEE 10 1) HW-40C FEta
W CHED J5, W& e (HEE-K 90 !
10) 7y EAREHLEY) 3 (3.1 mg).
3 HM%KE

WEY 1. AR (HED, SiET =&k,
LS, RyET K. UVAN (nm): 276, 300;
IR viror (cm ): 3 617, 3 025, 2 971, 1 712, 1 623,
1496, 1197, 1 110. HR-ESI-MS m/z: 571.453 4 [M—
H] (IF5{E 571.453 2), #2891 30N CagHseOss
423.400 2 [M—H—cinnamoyl] . *H-NMR (500 MHz,
CDCl3) 6 7,57 (2H, m), 7.29~7.36 (3H, m), 6.94
(1H,d, J=15.7 Hz) M16.03 (1H,d,J=157Hz) N1
HEE BRSS9 0.80 (3H, s), 0.86 (3H, s), 0.83
(3H, 5), 0.91 (3H, 5), 0.94 (3H, 5), 1.15 (3H, ) F11.04
(3H, brs) =i urIMA IS5 4.75 (1H, brs)
H14.69 (1H, brs) il i 11555 4.70 (IH, m) A
BT 7155 . *C-NMR (125 MHz, CDCl3)
B8 394 C 155, M DEPT #dlgrh a4 & 7 4
CHs. 11 -CH,. 12 N-CH-FI1 9 NEm (K 1),
£ HMBC i+ (] 1), A HIE(E S 04.70 (1H,
m) 56 166.0 (CO) #150.7 (C-5) #5%, FHIH: L
WAL EAE C-3 17 Jihi i1 1 6 4.75 (1H, brs).
4.69 (1H, brs) 5 ¢ 156.5 (C-20), 34.1 (C-19) #1 28.4
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=1 HEY 1B NMRIEERE
Table 1 NMR spectroscopic data for compound 1

Bedir dc DEPT oy HMBC
1 343 CH, 1.32 (m), 0.90 (m) 21.8

2 21.4 CH, 1.45 (m), 1.19 (m)

3 78.4 CH 4.70 (m) 50.7

4 36.9 c

5 50.7 CH 1.12 (m) 36.9

6 18.1 CH, 1.50 (m), 1.38 (m)

7 35.0 CH, 1.52 (m), 124 (m) 16.8

8 50.2 c

9 50.3 CH 1.31 (m)

10 371 c

1 313 CH, 1.46 (m), 1.07 (m)

12 276 CH, 1.80 (m), 1.26 (m) 49.8

13 498 CH 1.75 (m)

14 50.5 c

15 22.9 CH, 1.87 (m), 1.58 (m)

16 24.8 CH, 1.75 (m), 1.51 (m)

17 c

18 75.3 c

19 341 CH 2.26 (q, J = 6.8 Hz) 156.5, 106.2, 28.4
20 156.5 c

21 284 CH, 2.09 (m), 1.59 (m) 156.5, 106.2, 39.5
22 395 CH, 2.10 (m), 1.59 (m) 28.4,25.4,75.3
23 27.9 CH, 0.80 (s) 78.3,50.4, 21.8, 36.9
24 218 CH;, 0.86 (3) 78.3,50.4, 27.9, 36.9
25 16.1 CH, 0.83 (s) 50.3, 36.9, 34.3
26 16.8 CH, 0.91 (s) 50.3,42.3,31.3
27 155 CH;, 0.94 (s) 50.2, 40.6, 35.0
28 25.4 CH, 1.15 (s) 75.3,39.5,49.8
29 22.0 CH, 1.04 (d, J = 6.8 Hz) 156.5, 34.1

30 106.2 CH, 4.75 (brs), 4.69 (brs) 156.5, 34.1, 28.4, 21.8
1 166.0 co

ok 120.9 CH 6.06 (d, J = 15.7 Hz) 166, 142.3,135.5
3 142.3 CH 6.93 (d, J = 15.7 Hz) 166, 129.6, 120.9
4 135.3 c

5 129.6 CH 7.56 (m)

6 128.1 CH 7.55 (m)

7" 128.8 CH 7.32 (m) 128.1,135.2

g’ 128.1 CH 7.55 (m)

9’ 129.6 CH 7.56 (M)

(C-21) #HK, $ERIMIMXEAIT E 34 C-20 fir; &
AEMES 6 75.3 5 6 1.75 (H-16), 1.59 (H-22) #lI
1.15 (H-28) #HK, REIFLFEBMAALT C-18 fi.
NOESY it 6 4.70 (1H, m) 5 0.86 (H-24) %,
K C-3 fr A a8 2R BPR, HEWTb &

[y

V) 1 452 3o-HE B e A 2 g SR -20(29)-45- 18B-1
SMFRBURIER R, SN EY, 4N

aw 2. AR (FED, STk,
=& ke 4T3 CyHsO, ESI-MS miz: 427.2 [M+-
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H]*: *H-NMR (500 MHz, CsDsN) d: 3.46 (1H, dd, J =
10.5, 5.7 Hz, H-3), 0.78 (1H, d, J = 5.4 Hz, H-27a),
0.10 (1H, d, J = 5.4 Hz, H-27b), 1.17 (3H, brs, H-29),
1.07 (3H, d, J = 6.0 Hz, H-30), 0.90~1.24 (15H, s,
H-23~26, 28, 29, CH3X5); “*C-NMR (125 MHz,
CsDsN) d: 39.0 (C-1), 27.9 (C-2), 78.6 (C-3), 39.9
(C-4), 56.5 (C-5), 18.6 (C-6), 39.2 (C-7), 37.7 (C-8),
54.6 (C-9), 38.0 (C-10), 18.3 (C-11), 35.9 (C-12), 27.2
(C-13), 32.9 (C-14), 22.0 (C-15), 28.5 (C-16), 32.5
(C-17), 50.8 (C-18), 41.3 (C-19), 39.3 (C-20), 31.7
(C-21), 42.7 (C-22), 28.8 (C-23), 16.6 (C-24), 16.7
(C-25), 18.6 (C-26), 13.9 (C-27), 28.9 (C-28), 19.0
(C-29), 21.7 (C-30). LA_b-¥# 5 ckdiiE —5®,
M A 2 A R EREE .

EY 3: Atk (FED, SiET AR, H
W, A BRI IR S N 7 SR 2, $EoR A RE AL 2R
4Y: *H-NMR (300 MHz, CDCls) 6: 0.72 (3H, s,
H-29), 0.75 (3H, s, H-30), 0.84 (3H, s, H-25), 0.87
(3H, s, H-27), 0.92 (3H, s, H-24), 0.96 (3H, s, H-26),
1.08 (3H, s, H-23), 5.25 (1H, brs, H-12); “C-NMR
(75 MHz, CDCls) o: 47.6 (C-1), 68.6 (C-2), 83.6
(C-3), 39.2 (C-4), 55.3 (C-5), 18.4 (C-6), 32.5 (C-7),
39.3 (C-8), 46.4 (C-9), 38.2 (C-10), 23.5 (C-11), 122.1
(C-12), 143.9 (C-13), 41.2 (C-14), 27.7 (C-15), 23.0
(C-16), 46.3 (C-17), 41.8 (C-18), 46.0 (C-19), 30.7
(C-20), 33.9 (C-21), 32.6 (C-22), 29.7 (C-23), 16.7
(C-24), 16.5 (C-25), 16.9 (C-26), 25.9 (C-27), 180.5
(C-28), 33.1 (C-29), 23.5 (C-30). LA ¥k 5 itk
H-F, WA 3 LR,

a4 AtkR (FED, SiETHE; &
LS -IR R I B R, SRR A A TE SRSy s
'"H-NMR (500 MHz, CDCls) &: 6.04 (1H, s, H-11),
6.56 (1H, dd, J = 11.7, 17.8 Hz, H-19), 5.63 (1H, dd,
J =117, 1.9 Hz, H-20a), 5.52 (1H, dd, J = 17.8, 1.9
Hz, H-20b), 0.94~1.95 (12H, s, H-15~18, CH3X 4);
3C-NMR (125 MHz, CDCls) 6: 36.3 (C-1), 27.5
(C-2), 78.5 (C-3), 39.8 (C-4), 54.4 (C-5), 17.7 (C-6),
39.9 (C-7), 71.1 (C-8), 168.9 (C-9), 41.4 (C-10), 121.5
(C-11), 187.5 (C-12), 129.8 (C-13), 155.7 (C-14),
132.5 (C-15), 123.3 (C-16), 12.3 (C-17), 28.4 (C-18),
15.6 (C-19), 20.9 (C-20). LA L% 5 SCiikfikiE —
HO, WEENEY 4 NKESERE.

EW5: FkAR (FED, BTHEE. 4

ﬁﬂ(@%%i& SRR INIG B e, iR

A REE IS A0: ESI-MS m/z: 301.2 [M—H—
rha] , 447.2 [M—H]; 'H-NMR (400 MHz, CD,0D)
1 6.30 (1H, d, J = 2.2 Hz, H-8), 6.14 (1H, d, J = 2.2
Hz, H-6), 7.30 (1H, d, J = 2.2 Hz, H-2'), 7.26 (1H, dd,
J =22, 83 Hz, H-6), 6.87 (1H, d, J = 8.3 Hz, H-5"),
5.31 (1H, d, J = 2.1 Hz, H-1"), 0.92 (3H, d, J = 6.1
Hz, H-6"); C-NMR (100 MHz, CD;OD) &: 158.3
(C-2), 136.1 (C-3), 179.5 (C-4), 159.2 (C-5), 99.7
(C-6), 165.6 (C-7), 94.7 (C-8), 163.0 (C-9), 105.8
(C-10), 122.9 (C-1"), 116.3 (C-2'), 146.2 (C-3"), 149.6
(C-4'), 116.9 (C-5), 122.9 (C-6'), 103.4 (C-1"), 71.9
(C-2"), 72.0 (C-3"), 73.2 (C-4"), 71.8 (C-5"), 17.6
(C-6") LA E¥HR 5 scikiiE — 5P, ety
5 M R

&Y 6: s (FED; 7513 CHgO0s,
ESI-MS m/z: 137.1 [M—H]"; 'H-NMR (500 MHz,
DMSO-dg): 6 7.02 (2H, d, J = 8.0 Hz, H-2, 6), 6.42
(2H, d, J = 8.0 Hz, H-3, 5) 9.01 (1H, s, -OH), 12.50
(1H, s, -COOH); C-NMR (500 MHz, DMSO-dg): &
128.7 (C-1), 131.6 (C-2), 114.5 (C-3), 158.7 (C-4),
114.5 (C-5), 131.6 (C-6), 169.4 (C-7). VA b3k 5
BRI — MY, LAY 6 AR R R

WEW7: kAR (FED; 45130 CoHiOs,
ESI-MS m/z: 167.2 [M—+H]"; 'H-NMR (300 MHz,
D,0) &: 6.65 (2H, d, J = 8.0 Hz, H-3, 5), 7.10 (2H, d,
J = 8.0 Hz, H-2, 6), 3.68 (3H, s, -OCH3), 1.95 (2H, s,
H-7); C-NMR (75 MHz, D,0) J: 124.6 (C-1), 114.8
(C-2), 131.7 (C-3), 154.4 (C-4), 131.7 (C-5), 114.8
(C-6), 55.7 (C-7), 169.8 (C-8), 107.4 (C-9). LA L%
53CERRGE B, MOS A T N 4RI
PR R

W& 8: HERIR: 73§ 3 CigHi60s, ESI-MS
m/z: 299.0 [M—H]; 'H-NMR (300 MHz, D,0) ¢:
7.87 (2H, d, J = 7.0 Hz, H-2, 6), 7.10 (2H, d, J = 7.0
Hz, H-3, 5), 5.13 (1H, d, J = 7.7 Hz, H-1"); *C-NMR
(75 MHz, D,0) 4: 125.9 (C-1), 1315 (C-2), 115.9
(C-3), 160.0 (C-4), 115.9 (C-5), 131.5 (C-6), 171.3
(C-7), 99.5 (C-1"), 72.8 (C-2'), 76.1 (C-3"), 69.3 (C-4"),
75.4 (C-5", 60.5 (C-6"). LA_F- ¥t 5 3cifiaE — 5,
WK SEAL S 8 T 4-O-F ML FH R

WEY 9: LR (HEED; 433 C4H0,S,
ESI-MS m/z: 117.2 [M—H]"; 'H-NMR (300 MHz,
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CD;0D) 4: 2.58 (3H, s, -CHs); *C-NMR (75 MHz,
CD50D) 6: 29.8 (CHs), 176.1 (CO). VL 3 5 ik
5™, A 9 N BT

WA 10: AR K (LEE); 40+ CsH/NO3,

ESI-MS m/z: 128.1 [M—H]; 'H-NMR (300 MHz,
D,0) d: 4.30 (1H, dd, J = 4.9, 9.1 Hz, H-5), 2.31 (2H,
t, J = 7.5 Hz, H-3), 2.45 (1H, m, H-4a), 2.01 (1H, m,
H-4b); *C-NMR (75 MHz, D,0) ¢: 181.7 (C-2), 29.1
(C-3), 24.3 (C-4), 55.8 (C-5), 176.3 (C-6). VL ¥k
SCHRRIE B0, A 10 N LR AR
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