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Chemical constituents in barks of wild Phyllanthus emblica
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Abstract: Objective To study the chemical constituents from the barks of wild Phyllanthus emblica. Methods The compounds
were isolated by silica gel, Sephadex LH-20 column chromatography, and so on. The structures were identified by spectral data and
chemical methods. Results Sixteen compounds were isolated in the 95% ethanol extract from the barks of wild P. emblica and their
structures were identified as lupeol (1), stigmasterol (2), daucosterol (3), B-sitosterol (4), betulin (5), ethyl gallate (6), methyl gallate
(7), 3, 4, 3'-O-trimethylellagic acid (8), lup-20(29)-ene-3p, 16B-diol (9), 3-O-methylellagic acid-4'-O-a-L-rhamnoside (10), gallic acid
(11), pyrano [3, 2-b] pyran-2, 6-dione (12), gallocatechin (13), epigallocatechin (14), 3, 3'-O-dimethylellagic acid-4'-O-a-L-rhamnoside
(15), and 3, 3', 4-O-trimethylellagic acid-4'-O-B-D-glucoside (16). Conclusion Compound 12 is a new natural product. Compounds 9
and 15 are isolated from the plants of Phyllanthus L. for the first time. Compound 2, 5, 8, 10, and 16 are isolated from P. emblica for the
first time.

Key words: Phyllanthus emblica Linn.; bark; betulin; 3, 4, 3'-O-trimethylellagic acid; pyrano [3, 2-b] pyran-2, 6-dione
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BT H T RS RO, 6 R S T 5T i TE A
Z, N T BV HA BRIy, AT R T
B R EAT T A2 A it 9T, AL 95% Sl E )
A 2P S (lupeol, 1)+ 1 4§ i (stigmasterol ,
2). B-T% MAF (daucosterol, 3). B-%F i I
(B-sitosterol, 4). HHMENEEE (betulin, 5). &EF
IR 2.l Cethyl gallate, 6). % & TMRFEE (methyl
gallate, 7). 3, 4, 3-— S FIEMAR (3, 4, 3-0-
trimethylellagic acid, 8). k5 . HE-20(29)-4-3P,
16B- ¢ [lup-20(29)-ene-3B, 16B-diol, 9]. 3-F%
3R A6 R -4-0-0-L- 1L W OB 2= B AF C 3-0-
methylellagic acid-4'-O-a-L-rhamnoside, 10). % &
TR (gallic acid, 11). MEWEET [3, 2-b] HLME-2, 6-
M (pyrano [3, 2-b] pyran-2, 6-dione, 12). T
JLZ% % (gallocatechin, 13). RE T T ILK R
(epigallocatechin, 14). 3, 3'- " H 4 FLEALTR-4'-
O-a-L-MEig B Z5BEEF (3, 3'-O-dimethylellagic acid-
4'-0-a-L-thamnoside, 15). 3, 4, 3'-= &L -
4'-O-B-D-ML I 2 B (3, 37, 4-O-trimethylellagic
acid-4"-O-B-D-glucoside, 16). tLEH 12 h—Fik
R, G 9. 15 A E IR IZIE R T o) B AT
2, A 2. 5. 8. 10+ 16 A E RN ZMHD 43
e
1 NE5HR

X—6 B4 Wik m e A CAE S 2R e AT PR 2
"]); DSQ M EI-MS Jii 4% (5[ Thermo 2 w]);
Bruker AVANCE 400 %! A% i 3R A (B 1
Bruker 22 7] ); Nicolet 6700 {8 B AR # 21 AR 43
(%[H Thermo Aw]D); il AL (75 Byl L
J7); Sephadex LH-20 (¥ij-l: Fluka A #]); L%
WA CH N DY A4 D ODS RP-1g (1
Merck 2 7)): AP K 23 Hr 4l

AR TR T KA A BT AE RN
BN, & R BNV AR B g i SR
HOE A KR N ER B W R Phyllanthus
emblica Linn. IRz, THPIbRALRAE T B R K24
ERRIRTII I E
2 RBESE

PR T W B BEREL 30 kg, Ko, HH 95%
OBEE RS, PO IR, TG/ 2T
2 kg, AN QB oy 5T i 253K,
WKL CBEFN I T B A, R4 i 15 IR I TR
LEEHRAL 240 g MUIE T REHRAL 650 g5 HIBEIR LB

7T R A R Y L, [T -8 5 ECRI ok s e 26459 2104 itk
Tk A7 70 g FABEER LIEAL 170 go ATz (65
) A AE AR | LU i BRI R Z.155 (100 © 0—0 -
100). IR ZWE-FEE (100 © 0—0 © 100) BAEEE UL,
TLC #1590 6 AN4d14r (Fr. 1~6), ShERFEEG
W R, SR AY 1 (50 mg). 2 (30 mg)-
3 (45 mg). BEIRLBEHAL (130 g) LmERF: ik
(300~400 H). LLE;-FEE (100 : 0—0 1 100)
BREEVENL, TLC 738Gk 7 M5 (Fr. 1~7),
CREARFE O S B 0 B L TR (i DL S 46
HEME 4 (35mg). 5 (25mg). 6 (18 mg). 7
(15 mg). 8 (30 mg). 9 (40 mg). 10 (60 mg).
11 (20 mg). 12 (10 mg)+ 13 (15 mg). 14 (20 mg).
IE T REEBAE (130 g) 28 D101 KL PR ARG LAK-
4 (100 2 04 10 90, 30 : 70, 50 : 50, 0 : 100)
Ve, EREES N 4 DM (Fr. 1~4), & Cylk
AHRERCRE (1 . Bl (il DL e Lt 3G
Y15 (40 mg) 116 (50 mg).
3 KT

a1 BEEHRGS W (&), Libermann-
Burchard = % 2 BH{E, mp 223~224 °C, EI-MS m/z:
426 M, 4r T30k C30Hs00. 'H-NMR (400 MHz,
CDCly) 6: 4.67 (1H, d, J = 2.2 Hz, H-29a), 4.55 (1H,
dd, J=2.2, 1.3 Hz, H-29b), 3.16 (1H, dd, J = 11.0, 5.0
Hz, H-3), 2.35 (1H, td, J = 11.0, 5.9 Hz, H-19), 1.66
(3H, brs, H-30), 1.01 (3H, s, H-26), 0.95 (3H, s,
H-23), 0.93 (3H, s, H-27), 0.81 (3H, s, H-25), 0.77
(3H, s, H-28), 0.74 (3H, s, H-24); “C-NMR (125
MHz, CDCls) d: 38.9 (C-1), 27.6 (C-2), 79.2 (C-3),
39.1 (C-4), 55.5 (C-5), 18.5 (C-6), 34.5 (C-7), 41.1
(C-8), 50.7 (C-9), 37.4 (C-10), 21.2 (C-11), 25.4
(C-12), 38.3 (C-13), 43.2 (C-14), 27.7 (C-15), 35.8
(C-16), 43.1 (C-17), 48.5 (C-18), 48.2 (C-19), 151.2
(C-20), 30.1 (C-21), 40.2 (C-22), 28.2 (C-23), 15.6
(C-24), 162 (C-25), 16.3 (C-26), 14.8 (C-27), 18.2
(C-28), 109.5 (C-29), 19.5 (C-30). LA ik 5 Sk
A S, M et 1 P

&Y 2. TEEIRE H (CERLR-FED,
Libermann-Burchard v 2 fHYE, mp 168~169 C,
GC-MS m/z: 412 [M]", 4r T3 A CaoHysOo 'H-NMR
(500 MHz, CDCl;) 6: 5.37 (1H, d, J = 4.0 Hz, H-6),
5.18 (1H, dd, J = 15.1, 8.6 Hz, H-22), 5.04 (1H, dd,
J=15.1, 8.6 Hz, H-23), 3.55 (1H, m, H-3), 1.03 (3H,
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s, H-19), 0.94 (3H, d, J = 6.5 Hz, H-21), 0.87 (3H, d,
J=6.5 Hz, H-29), 0.86 (3H, d, J = 6.8 Hz, H-19), 0.84
(3H, t, J = 6.8 Hz, H-26), 0.70 (3H, s, H-18):
BC-NMR (125 MHz, CDCly) &: 37.5 (C-1), 31.9
(C-2), 72.0 (C-3), 42.5 (C-4), 141.0 (C-5), 121.9
(C-6), 32.1 (C-7), 32.1 (C-8), 50.4 (C-9), 36.7 (C-10),
21.3 (C-11), 40.0 (C-12), 42.4 (C-13), 57.0 (C-14),
24.6 (C-15), 29.1 (C-16), 56.3 (C-17), 12.3 (C-18),
19.6 (C-19), 40.7 (C-20), 21.4 (C-21), 138.5 (C-22),
129.5 (C-23), 51.5 (C-24), 32.1 (C-25), 19.3 (C-26),
19.2 (C-27), 25.6 (C-28), 12.5 (C-29). LI - %ii 5
PRI A — 3, S b A 2 b

EY 3. A AR R (%Mﬁ-EF‘@%),
Libermann-Burchard & V. 2 PHYE, mp 295~296 C,
APCI-MS m/z: 397 [M—Glu—H,O+H]", 21N
CssHgoOgo *C-NMR (125 MHz, DMSO-dg) 6: 36.9
(C-1), 29.3 (C-2), 77.0 (C-3), 39.3 (C-4), 140.5 (C-5),
121.2 (C-6), 31.4 (C-7), 31.4 (C-8), 49.6 (C-9), 36.2
(C-10), 20.6 (C-11), 38.3 (C-12), 41.9 (C-13), 56.2
(C-14), 23.9 (C-15), 27.8 (C-16), 55.5 (C-17), 11.7
(C-18), 19.1 (C-19), 35.5 (C-20), 18.6 (C-21), 33.4
(C-22), 25.5 (C-23), 45.2 (C-24), 28.7 (C-25), 19.7
(C-26), 19.0 (C-27), 22.6 (C-28), 11.8 (C-29), 100.8
(C-1"), 73.5 (C-2"), 76.7 (C-3"), 70.1 (C-4), 76.8
(C-5", 61.1 (C-6"). A%t 15 Scpikdis— 50, %
SREAY 3 K B-HE TS

B 4. JoERIRES & CHIMEBE-BATR L85,
Libermann-Burchard J% ) 2 fH %, mp 139~140 C,
EI-MS m/z: 414 [M]", %3 720 CaoHso0. 'H-NMR
(400 MHz, CDCls) 6: 5.40 (1H, d, J = 5.2 Hz, H-6),
3.56 (1H, m, H-3), 1.02 3H, s, H-19), 0.97 (3H, d, J =
6.5 Hz, H-21), 0.90 (3H, d, J = 7.0 Hz, H-29), 0.88
(3H, d, J = 7.0 Hz, H-26), 0.86 (3H, d, J = 7.0 Hz,
H-27), 0.72 (3H d, J= 6.5 Hz, H-18). LJL%&%E'%Y
RIRE 8, W A 4 B K

WwEYS: Ak AR (FHA5-FEE), Libermann-
Burchard 2% %%, mp 256~257 ‘C, APCI-MS
miz: 443 [M~+H]", 73 13 h C30Hs00,. 'H-NMR (500
MHz, CDCls) d: 4.66 (1H, brs, H-29a), 4.56 (1H, brs,
H-29b), 3.77 (1H, d, J = 10.8 Hz, H-28a), 3.31 (1H, d,
J =10.8 Hz, H-28b), 3.16 (1H, dd, J = 11.4, 4.8 Hz,
H-3), 2.36 (1H, td, J = 11.0, 5.9 Hz, H-19), 1.66 (3H,
brs, H-30), 1.00 (3H, s, H-25), 0.96 (3H, s, H-27),

0.95 (3H, s, H-23), 0.80 (3H, s, H-26), 0.74 (3H, s,
H-24); "C-NMR (125 MHz, CDCl3) 6: 38.9 (C-1),
27.6 (C-2), 79.2 (C-3), 39.1 (C-4), 55.5 (C-5), 18.5
(C-6), 34.4 (C-7), 41.1 (C-8), 50.6 (C-9), 37.4 (C-10),
21.0 (C-11), 25.4 (C-12), 37.5 (C-13), 42.9 (C-14),
27.3 (C-15), 29.4 (C-16), 42.9 (C-17), 49.0 (C-18),
48.0 (C-19), 150.7 (C-20), 30.0 (C-21), 34.2 (C-22),
28.2 (C-23), 15.6 (C-24), 16.3 (C-25), 16.2 (C-26),
15.0 (C-27), 60.8 (C-28), 109.9 (C-29), 19.3 (C-30).
LK 5 ScukaiE A 8, Mt 5
N EIHENRE .

thEY 6: AEERBAR CFEE, mp 155~156
C, 4> 1A K CoH ¢Os. ESI-MS m/z: 197 [M—H] ;
5% FeCly N S FH s JLA) 3 50 A i Al b 5
SCHRIRIE A O, Mt A 6 AR TR
LG

WEP 7 FOERIRBR (HEE, 5% FeCls X
NS FHME, mp 202~203 °C, ESI-MS m/z: 185 [M+

H]", 4> 73 A CgHsOs. "H-NMR (400 MHz, CD3OD)

5. 7.06 (2H, s, H-2, 6), 3.36 (3H, s, 7-OCH;); '
NMR (100 MHz, CD;0D) 6: 123.5 (C-1), 110.4 (C—2),
146.4 (C-3), 139.2 (C-4), 146.4 (C-5), 110.4 (C-6),
171.5 (C-7), 50.0 (C-8)o LA $ 4 5 SCRR R 1 FEA—
O, WS T B TR

Y 8: IR R (I, 5% FeCly W5
FHPE, mp 287~288 “C, APCI-MS m/z: 345 [M+
H", 4 7=\ H CH;,05. 'H-NMR (400 MHz,
DMSO-ds) d: 7.60 (1H, s, H-5), 7.52 (1H, s, H-5"),
4.08 (1H, s, 3'-OCHj), 4.07 (1H, s, 3-OCHs), 4.00
(1H, s, 4-OCHs3); “C-NMR (100 MHz, DMSO-dg) &
111.5 (C-1), 141.1 (C-2), 141.0 (C-3), 153.5 (C-4),
107.6 (C-5), 113.1 (C-6), 158.0 (C-7), 110.9 (C-1'),
140.5 (C-2'), 140.1 (C-3'), 152.3 (C-4"), 111.6 (C-5"),
112.1 (C-6'), 157.8 (C-7"), 60.6 (3-OCHj), 60.9 (3'-
OCH3), 56.6 (4-OCH3). LA FH 5 SRR S A —
U, EAL S 8 N 3, 4, 3- A TR AL .

&Y 9: Ak R (FEEL, mp 206~207 C,
APCI-MS m/z: 443 [M+H]", 712X H C30HsoOx0
'H-NMR (400 MHz, CD;0D) §: 4.71 (1H, d, J = 2.2
Hz, H-29a), 4.59 (1H, d, J= 2.2 Hz, H-29b), 3.54 (1H,
dd, J=11.2, 4.7 Hz, H-16), 3.13 (1H, dd, J=112,
5.8 Hz, H-3), 2.51 (1H, td, J = 11.0, 5.8 Hz, H-19),
1.69 (3H, brs, H-30), 1.08 (3H, s, H-26), 1.02 (3H, s,
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H-27), 0.96 (3H, s, H-23), 0.87 (3H, s, H-25), 0.80
(3H, s, H-24), 0.76 (3H, s, H-28); "“C-NMR (100
MHz, CD;0D) &: 40.3 (C-1), 28.2 (C-2), 79.8 (C-3),
40.1 (C-4), 57.0 (C-5), 19.6 (C-6), 35.7 (C-7), 42.3
(C-8), 51.6 (C-9), 38.4 (C-10), 22.2 (C-11), 26.4
(C-12), 38.9 (C-13), 452 (C-14), 37.9 (C-15), 77.8
(C-16), 50.0 (C-17), 49.2 (C-18), 49.1 (C-19), 151.5
(C-20), 31.2 (C-21), 39.2 (C-22), 28.8 (C-23), 16.3
(C-24), 16.9 (C-25), 16.8 (C-26), 16.8 (C-27), 12.4
(C-28), 110.5 (C-29), 19.8 (C-30). LA %k 5 SCHiRAR
EHA D, ket &Y 9 B N -
20(29)-4%-3B, 16B- 1.

A 10: R EORR (HED, 5% FeCls WV,
ERHYE, mp 247~248 °C, APCI-MS m/z: 461 [M—
H , 4 TR HN CyHig0p. 'H-NMR (400 MHz,
DMSO-dg) d: 7.70 (1H, s, H-5"), 7.48 (1H, s, H-5),
5.47 (1H, d, J= 1.2 Hz, H-1"), 4.04 3H, s, 3-OCHj3),
4.02 (3H, m, H-3"), 3.86 (3H, dd, J = 2.3, 1.2 Hz,
H-5"), 3.55 (3H, dq, J = 12.4, 6.2 Hz, H-2"), 3.33 (1H,
overlapped, H-4"), 1.14 (3H, d, J = 6.2 Hz, H-6");
BC-NMR (DMSO-dg, 100 MHz) 8: 107.0 (C-1), 141.3
(C-2), 140.1 (C-3), 146.4 (C-4), 111.4 (C-5), 112.9
(C-6), 158.5 (C-7), 114.1 (C-1"), 136.0 (C-2"), 141.7
(C-3"), 152.6 (C-4"), 111.5 (C-5"), 111.2 (C-6'), 158.6
(C-7"), 60.9 (C-3-OMe), 100.1 (C-1"), 69.9 (C-2"),
70.1 (C-3"), 71.8 (C-4"), 69.9 (C-5"), 17.8 (C-6"). LA
R 5 SRR A g, MRS 10
h 3- AR LRI R -4"-O-a- L-MHE IR SR A=Y

&Y 11 AEEPIRE R (HED, mp 249~
250 °‘C, ESI-MS m/z: 193 [M+Na]", 41\ K
C7HgOs0 5% FeCls O P Ho B £ f it i
Mol 55 ScmriE A S, Mt 11 N
BRI,

&Y 12: FEHAR (FED, mp290 C, 4
TR A CsH404. 'H-NMR (500 MHz, DMSO-d;) 6:
7.26 (2H, d, J = 8.6 Hz, H-4, 8), 7.98 (2H, d, J = 8.6
Hz, H-3,7); C-NMR (125 MHz, DMSO-d;) J: 159.4
(C-2, 6), 136.6 (C-9, 10), 130.2 (C-3, 7), 119.9 (C-4,
8)o WMUEEMNAY) 12 JuLisENdT [3, 2-b] MEAE-2, 6-
Tl A AN B RN LR T ) B AR BB R
R o

&) 13: B3 A B R (- F D, 5% FeCls
SN EBHYE, mp 163~164 ‘C, APCI-MS m/z: 307

[M-+H]", 73730 C1sH407. "H-NMR (500 MHz,
DMSO-dg) 6: 6.25 (2H, s, H-2', H-6'), 5.88 (2H, d, J =
2.2 Hz, H-8), 5.69 (2H, d, J = 2.2 Hz, H-6), 4.84 (1H,
d, J = 4.9 Hz, -OH), 4.42 (1H, d, J = 7.1 Hz, H-2),
3.75 (1H, m, H-3), 2.60 (1H, dd, J = 16.0, 5.2 Hz,
H-4a), 2.34 (1H, dd, J = 16.0, 7.7 Hz, H-4b);
BC-NMR (125 MHz, DMSO-d) &: 81.1 (C-2), 66.4
(C-3), 27.4 (C-4), 1562 (C-5), 95.1 (C-6), 156.5
(C-7), 93.9 (C-8), 155.3 (C-9), 99.0 (C-10), 129.9
(C-1"), 106.0 (C-2', 6"), 147.0 (C-3, 5'), 134.1 (C-4").
DL Hd 5 semkapoE 2R 80, M et 13
HEETILAE.

AW 14: 1 AR AR G EI-HEE, 5% FeCls
SOV EBHTE, mp 166~167 “C, APCI-MS m/z: 307
[M-+H]", 4Tk CsHi407. 'H-NMR (400 MHz,
CD;0D) §: 6.52 (2H, d, J = 0.6 Hz, H-2', H-6'), 5.94
(1H, s, H-8), 5.92 (1H, s, H-6), 4.76 (1H, s, H-2), 4.17
(1H, td, J = 4.6, 3.2, 1.5 Hz, H-3), 2.85 (1H, dd, J =
16.2, 4.6 Hz, H-4a), 2.73 (1H, dd, J = 16.2, 3.2 Hz,
H-4b); "*C-NMR (100 MHz, CD;0D) d: 80.0 (C-2),
67.6 (C-3), 29.2 (C-4), 157.7 (C-5), 96.5 (C-6), 158.0
(C-7), 96.0 (C-8), 157.4 (C-9), 100.3 (C-10), 131.7
(C-1), 107.2 (C-2', 6), 146.8 (C-3"), 133.7 (C-4"),
146.8 (C-5"). LA F3ud 5 scpkios HaA —80, i
BENEY) 14 WERRETILRE.

G 15: AR R (FED, 5% FeCly KW
SFHYE, mp 268~269 C, APCI-MS m/z: 477 [M+
HI", 7+ 74 CpHxOpn. 'H-NMR (500 MHz,
DMSO-dg) 6: 7.75 (1H, s, H-5"), 7.47 (1H, s, H-5),
5.56 (1H, s, H-1"), 5.22 (1H, s, 2"-OH), 4.99 (1H, s,
4"-OH), 4.87 (1H, s, 3"-OH), 4.07 (3H, s, 3-OCHj3),
4.05 (3H, s, 3-OCHs), 3.97 (1H, brs, H-2"), 3.72 (1H,
d, J = 8.7 Hz, H-5"), 3.53 (2H, dt, J = 15.5, 6.2 Hz,
H-3", 4"), 1.15 (3H, d, J = 6.2 Hz, H-6"); “C-NMR
(125 MHz, DMSO-ds) d: 110.9 (C-1), 141.0 (C-2),
140.2 (C-3), 150.3 (C-4), 111.6 (C-5), 111.9 (C-6),
158.2 (C-7), 114.0 (C-1'), 141.5 (C-2), 141.8 (C-3"),
152.9 (C-4"), 111.7 (C-5"), 112.6 (C-6"), 158.4 (C-7"),
61.6 (3'-OCHs), 61.0 (3-OCH3), 99.8 (C-1"), 70.5
(C-2"), 70.3 (C-3"), 71.6 (C-4"), 70.1 (C-5"), 17.9
(C-6")o LA - %d 5 Seikp i s A — 51, ko
&) 15 O 3, 3'- AR AL IR -4'-O-a- L-MHLI Bl
ARE
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A 16: AR K (HED, mp 266~267 C,
APCI-MS m/z: 541 [M+CI] ", 43 F3 K CpHp0p50
'H-NMR (500 MHz, DMSO-ds) &: 7.82 (1H, s, H-5'),
7.59 (1H, s, H-5), 5.48 (1H, s, H-1"), 5.17 (1H, s,
2"-OH), 5.08 (1H, s, 4"-OH), 4.58 (1H, s, 3"-OH),
4.10 (3H, s, 3-OCHs), 4.04 (3H, s, 3'-OCH3), 3.99
(3H, s, 4-OCH3), 3.71 (1H, d, J = 7.8 Hz, H-2"), 3.52
(1H, m, H-3"), 3.44 (2H, m, H-4", 5"), 3.24 (3H, m,
H-6"); "“C-NMR (125 MHz, DMSO-dg) &: 112.3
(C-1), 141.2 (C-2), 140.9 (C-3), 151.9 (C-4), 112.1
(C-5), 112.5 (C-6), 158.1 (C-7), 112.8 (C-1'), 141.8
(C-2"), 141.2 (C-3"), 154.3 (C-4"), 107.5 (C-5"), 113.6
(C-6"), 158.4 (C-7"), 61.3 (3-OCH3), 61.7 (3'-OCH;),
56.8 (4-OCH3), 101.3 (C-1"), 73.4 (C-2"), 77.3 (C-3"),
69.5 (C-4"), 76.5 (C-5"), 60.6 (C-6"). LA bF¥#is 53
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