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Chemical constituents in roots of Phyllanthus emblica
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Abstract: Objective To study the chemical constituents from the roots of Phyllanthus emblica. Methods Compounds were isolated
by various column chromatographies and elucidated by spectral analyses such as MS, IR, and NMR. Results Seven compounds were
isolated in the 95% ethanol extract from the roots of P emblica and their structures were identified as 3, 20-dioxo-dinorfriedelane (1),
lupeol (2), B-sitosterol (3), stigmasterol (4), daucosterol (5), 4-O-methylellagic acid-3'-a-rhamnoside (6), and phyllaemblic acid (7).
Conclusion Compound 1 is a new compound named phyllaemblicone A and compounds 2—#6 are first isolated from the roots of P.
emblica.
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MMEEY, %EE N 3, 20- AT AR (3,
20-dioxo-dinorfriedelane, 1)+ 3 ks = ¥ (lupeol, 2)+
B-7 5l (B-sitosterol, 3). T il (stigmasterol,
4). A% N T (daucosterol, 5) 4-O-F LA R-3"-a-
ZEBELF (4-O-methylellagic acid-3'-o-rhamnoside,
6). 2 HM (phyllaemblic acid, 7). HA bW 1
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ZF—6 M = HIRAME A C RS2k
BN %]); Nicolet 6700 FT-IR BYZL AN (35
Thermo A &) ); Avance 400 MHz FT-NMR #% 3%
Pk iy (F-t: Bruker A 7)); Trace GC- (EI) MS
(3 |H Themo Finniga A 7] ); LCQ—DECA XP ¢ LC-
(ESD) MS % (3% Themo Finniga A ).
itk (100~200 H, 500~800 H ). 2
fERE (HD. 2 EEER (GF254) W H 5 Sk
v I.) 4r] ", Sephadex LH-20 (it Fluka A ] ),
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TCFEHIZE, O 48.2 5 oy 1.23 (H-28), 2.41 (H-19) #H
Ky 6c37.8 5 6y 1.91 (H-18) K, WIHIZ o 214.1
BRIEAI T C-20.0¢ 213.1 5 6y 0.85 (H-23), 2.22 (H-4)
FEAEIEREAME, Oc 58.3 (C-4) 5 640.68 (H-24), 0.85
(H-23), 2.36 (H-6) fAAEIFEAHIS, HEWT I oc 213.1 7
T C-3. HSQC 5 HMBC #5404l W3k 1, 25A %50k
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a2 aaikisiE (BER LB , EI-MS
miz: 426 [M]", 2T h CyHse0o IR veor (cm™'):
3324,3 066, 2 940, 2 871, 1 640, 1 468, 1 449, 1 374,
'H-NMR (400 MHz, CDCly) 6: 4.57 (1H, d, J = 1.0
Hz, H-29a), 4.67 (1H, d, J = 1.0 Hz, H-29b), 3.19 (1H,
dd, J = 10.6, 12.8 Hz, H-3), 2.39 (1H, ddd, J = 10.6,
10.6, 5.3 Hz, H-19), 1.66 (3H, s, H-30), 1.01 (3H, s,
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£1 *EW1H NMR 48 (CDCly)
Table 1 NMR data for compound 1 (CDCly)

/A O dc HMBC
1 1.68 (1H, m), 1.93 (1H, m) 22.5 2.25 (H-2)
2 2.26 (1H, m), 2.35 (1H, m) 41.6
3 213.1 0.84 (H-23), 2.22 (H-4), 2.35 (H-2)
4 2.22 (1H, m) 58.3 0.68 (H-24), 0.84 (H-23), 2.35 (H-2)
5 422 0.68 (H-24), 0.84 (H-23), 2.22 (H-4)
6 1.26 (1H, s), 1.73 (1H, s) 413
7 1.32 (1H, s), 1.49 (1H, m) 18.2
8 1.35 (1H, s) 50.2 0.88 (H-25), 1.50 (H-7), 0.92 (H-26)
9 37.7 0.88 (H-25)
10 1.54 (1H, d, J = 2.8 Hz) 59.7 0.88 (H-25), 1.68 (H-1), 2.22 (H-4)
11 1.79 (1H, m), 1.85 (1H, m) 353 0.88 (H-25)
12 1.30 (1H, s) 37.9 0.88 (H-27)
13 40.6 0.88 (H-27), 0.92 (H-26)
14 39.6 0.88 (H-27), 0.92 (H-26), 1.91 (H-18)
15 1.32 (1H, s), 1.39 (1H, s) 28.9 0.92 (H-26)
16 2.25 (1H, m), 2.36 (1H, m) 37.8 1.23 (H-28)
17 314 1.23 (H-28), 1.38 (H-15), 1.42 (H-21)
18 1.91 (1H, s) 48.2 1.23 (H-28), 2.41 (H-19)
19 2.41 (1H, s), 2.45 (1H, s) 37.8 1.91 (H-18), 2.32 (H-21)
20 214.1 1.91 (H-18), 2.41 (H-19), 1.42 (H-21)
21 1.32 (1H, s), 2.32 (1H, m) 37.9 2.41 (H-19)
22 1.38 (1H, s), 1.45 (1H, m) 354 1.23 (H-28)
23 0.84 (3H, d, J= 6.4 Hz) 7.0 0.68 (H-24), 2.20 (H-4)
24 0.68 (3H, s) 14.8 0.84 (H-23), 2.20 (H-4)
25 0.88 (3H, s) 19.6
26 0.92 (3H, s) 16.6 1.35 (H-8)
27 0.88 (3H, s) 15.3 1.30 (H-12)
28 1.23 (3H, s) 31.7

1 #%&% 18 HMBC #EX
Fig. 1 HMBC correlations of compound 1
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);
BC-NMR (100 MHz, CDCl5) &: 39.0 (C-1), 27.7
(C-2), 79.2 (C-3), 43.1 (C-4), 55.6 (C-5), 18.6 (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), 43.1 (C-14), 27.7

(C-15), 35.8 (C-16), 43.2 (C-17), 48.6 (C-18), 48.2
(C-19), 1512 (C-20), 30.1 (C-21), 402 (C-22), 28.2
(C-23), 15.6 (C-24), 163 (C-25), 162 (C-26), 14.8
(C-27), 18.2 (C-28), 109.5 (C-29), 19.5 (C-30). LA ¥
I S SckaboE — 80, SRS 2 9P R
& 3. POk (BB ZED , 27N
Ca9Hs00, ESI-MS m/z: 414 [M]". "H-NMR (400 MHz,
CDCly) 6: 5.34 (1H, s, H-6), 3.54 (1H, m, H-3), 0.99
(3H, s, 19-CH3), 0.91 (3H, d, J = 6.4 Hz, 21-CH3), 0.83
(3H, t, J = 7.6 Hz, 29-CH3), 0.82 3H, d, J = 7.2 Hz,
26-CH3), 0.79 (3H, d, J = 7.2 Hz, 27-CHj3), 0. 68 (3H,
s, 18-CH;); "C-NMR (100 MHz, CDCly) &: 37.5
(C-1), 31.9 (C-2), 72.0 (C-3), 42.6 (C-4), 141.0 (C-5),
121.9 (C-6), 32.2 (C-7), 32.1 (C-8), 50.4 (C-9), 36.8
(C-10), 21.3 (C-11), 39.9 (C-12), 42.5 (C-13), 57.0
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(C-14), 24.5 (C-15), 28.5 (C-16), 56.2 (C-17), 12.1
(C-18), 20.0 (C-19), 6.4 (C-20), 19.0 (C-21), 34.2
(C-22), 26.4 (C-23), 46.1 (C-24), 29.4 (C-25), 19.2
(C-26), 19.3 (C-27), 23.3 (C-28), 12.2 (C-29). LA %k
5 SCHRAR I 8, MO RS 3 O B B

&Y 4. AGE (BRED , 27k
CaoHysO, ESI-MS m/z: 412 [M]". “C-NMR (100
MHz, CDCls) d: 37.5 (C-1), 31.9 (C-2), 72.0 (C-3),
42.6 (C-4), 141.0 (C-5), 121.9 (C-6), 32.2 (C-7), 32.1
(C-8), 50.4 (C-9), 36.8 (C-10), 21.3 (C-11), 40.0
(C-12), 42.5 (C-13), 57.1 (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), 19.0 (C-21), 138.5 (C-22), 129.5 (C-23), 51.5
(C-24), 32.1 (C-25), 19.2 (C-26), 21.4 (C-27), 25.6
(C-28), 12.5 (C-29). uL%&TE—’?irﬁﬂlﬁfai—ﬁt”% [
WKENED) 4 T

wEY S: ﬁé#ﬁ}i{ (S -9 , ESI-MS m/z:
611 [M+CI]", 23 7K CisHegOgo “C-NMR (100
MHz, DMSO-dg) 6: 36.7 (C-1), 29.2 (C-2), 76.9 (C-3),
39.1 (C-4), 140.4 (C-5), 121.0 (C-6), 31.3 (C-7), 31.3
(C-8), 49.5 (C-9), 36.1 (C-10), 20.5 (C-11), 38.3
(C-12), 41.8 (C-13), 56.1 (C-14), 23.7 (C-15), 27.6
(C-16), 55.4 (C-17), 11.5 (C-18), 19.0 (C-19), 35.3
(C-20), 18.5 (C-21), 33.3 (C-22), 25.5 (C-23), 45.1
(C-24), 28.7 (C-25), 19.5 (C-26), 18.8 (C-27), 22.6
(C-28), 11.7 (C-29), 100.8 (C-1'), 73.4 (C-2), 76.7
(C-3"), 70.1 (C-4"), 76.6 (C-5"), 61.1 (C-6"). LA % i
5 caraiE 2, Mt A s i M.

& 6: Eé%?ﬁ(ﬁﬂ%) ESI-MS m/z: 461.6
[M—H], 4+ 724 CHis012- 'H-NMR (400 MHz,
CD;0D)s: 7.77 (1H, s, H-5), 7.54 (1H, s, H-5'), 3.85
(3H, s, -OCH3), 5.50 (1H, s, H-1"), 4.17 (1H, s, H-2"),
4.06 (1H, dd, J=2.8, 9.6 Hz, H-3", 3), 3.48 (1H, t, J =
9.6 Hz, H-4"), 422 (1H, dd, J = 6.0, 9.6 Hz, H-5"),
1.27 3H, d, J = 6.0 Hz, H-6"); C-NMR (100 MHz,
CD;OD) §: 114.7 (C-1), 141.7 (C-2), 150.6 (C-3),
153.8 (C-4), 101.6 (C-5), 116.7 (C-6), 162.2 (C-7),
114.2 (C-1"), 143.4 (C-2'), 139.2 (C-3'), 153.7 (C-4"),

112.5 (C-5), 1153 (C-6)), 162.0 (C-7"), 62.1
(4-OCH3), 101.4 (C-1"), 72.1 (C-2"), 72.3 (C-3"), 74.2
(C-4"), 71.0 (C-5"), 18.2 (C-6"). LA % 5 ki
EHEA—H, WA 6 4 4-0-H A IR-
3-a- AR .

AW 7: A CFED, ESI-MS m/z: 443.3
[M-+Na]", 4> T34 Cy1H2400. PC-NMR (100 MHz,
CD;0D) 6: 72.6 (C-1), 34.5 (C-2), 34.5 (C-3), 29.8
(C-4), 713 (C-5), 75.7 (C-6), 214.8 (C-7), 100.5
(C-8), 32.9 (C-9), 71.1 (C-10), 34.4 (C-11), 63.5
(C-12), 184.3 (C-13), 13.1 (C-14), 168.1 (C-1"), 132.2
(C-2"), 130.9 (C-3',7), 129.7 (C-4', 6'), 134.3 (C-5").
DL %ot S ockiiE s A — 8, st s Y 7
HARHR.
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