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Cholinesterase Inhibitors Isolated from the Fruits Extract of
Evodia officinalis
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Abstract — The MeOH extract of Evodiae Fructus exhibited a significant inhibition on the acetylcholinesterase (AChE) and
butyrylcholinesterase (BChE), in a dose dependent manner, respectively. The extensive bioactivity-guided fractionation process
with the MeOH extract finally isolated four compounds, as rutaecarpine (1), evodiamine (2), limonin (3) and dehydro-
evodiamine (4). Among them, compound 2 exhibited specific inhibitory activity on BChE with the 1Cy, values 1.7 pg/ml,
whereas compound 4 showed the potent inhibition upon both AChE and BChE.
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slgtE 1 (rutaecarpine) — colorless crystal; ESI-MS
m/z 287 M]" (C;sH;N;0). 'H-NMR (500 MHz, CDCl,)
&: 931 (IH, br s), 832 (I1H, d, J = 7.7 Hz), 7.62-7.74
(GH, m), 7.40-7.45 (2H, m), 733 (1H, dt, J = 6.9 Hz),
7.8 (1H, t, J = 7.7 Hz), 459 QH, t, J = 6.9 Hz), 3.24
(H, t, J = 69 Hz); "C-NMR (125 MHz, CDCl,) 8&:
160.8, 1473, 1452, 139.0, 1349 (2C), 1274, 126.7,
126.5, 1252, 125.1, 121.4, 1209, 120.2, 1184, 112.5,
413, 19.6.

SlgrE 2 (evodiamine) - colorless crystal; ESI-MS m/z
303 [M]" (C,oH,;N;0). 'H-NMR (500 MHz, DMSO-d,) &:
11.06 (1H, s), 7.79 (1H, d, J = 7.4 Hz), 7.46 (2H, m),
735 (IH, d, J = 8.0 Hz), 7.10 (1H, t, J = 7.4 Hz), 7.04
(IH, d, J = 8.0 Hz), 699 (1H, t, J = 7.4 Hz), 6.95 (1H,
t, J =74 Hz), 6.11 (1H, s), 462 (1H, dd, J = 12.8, 5.2
Hz), 3.18 (1H, m), 2.90 (1H, m), 2.87 (3H, s), 2.77 (1H,
dd, J = 153, 3.7 Hz); "C-NMR (125 MHz, DMSO-d,) &:
1643, 148.8, 136.5, 133.5, 130.6, 128.0, 1259, 121.9,
1203, 119.3, 1189, 118.2, 117.5, 111.7, 111.5, 69.8, 40.9,
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36.5, 19.5.

SFelE 3 (limonin) — colorless crystal; ESI-MS m/z 470
M]" (CyHy,0). 'H-NMR (500 MHz, DMSO-d,) &: 7.71
(1H, s), 7.65 (1H, d, J = 1.2 Hz), 6.49 (1H, s), 5.46 (1H,
s), 490 (1H, d, J = 13.0 Hz), 446 (1H, d, J = 13.0 Hz),
410 (2H, s), 3.10 (1H, d, J = 15.0 Hz), 2.76 (1H, d, J =
16.5 Hz), 2.60 (1H, dd, J = 16.5, 3.9 Hz), 2.56 (1H, dd,
J =155, 29 Hz), 245 (1H, dd, J = 155, 2.9 Hz), 2.28
(1H, dd, J = 15.0, 3.0 Hz), 1.81 (1H, m), 1.71 (2H, m),
124 (1H, m), 1.17 GH, s), 1.09 H, s), 1.01 GH, s),
0.99 (3H, s); "C-NMR (125 MHz, DMSO-d,) &: 208.0,
170.2, 1673, 1433, 141.7, 1202, 1102, 79.5, 78.4, 77.4,
66.7, 64.8, 57.9, 53.7, 503, 46.5, 45.3, 37.6, 362, 35.7,
29.7,29.2, 21.4, 19.7, 17.5, 17.0.

3}8tE 4 (dehydroevodiamine) — colorless crystal; ESI-
MS m/z 301 [M] (C,oH,sN,0).
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Table 1. Inhibitory effect of the E. officinalis extract on
AChE and BChE

Fraction AChE (100 pg/ml) BChE (100 pg/ml)
MeOH extract 53% 79%
Methylenechloride 28% 83%
Interphase 80% 75%
Ethylacetate 50% 52%

H,0 41% 23%

Fig. 1. Structures of isolated components from E. officinalis.
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S YeplE SEclEe 2822 42 5 IS

SHd SIghE 2 ¥ 49} gEo] ofe YAl RS
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Table II. Inhibitory effect of isolated compounds from E. officinalis on AChE and BChE

AChE (100 pg/ml)

BChE (100 pg/ml)

Compound

Inhibition(%) IC;, (ng/ml) Inhibition(%) IC;, (ng/ml)
retaecarpine (1) 13% 5%
evodiamine (2) 14% 95% 1.7 pg/ml
limonin (3) 6% 20%
dehydroevodiamine (4) 92% 4.0 pg/ml 75% 35.0 pg/ml
100 =8— dehydroevodiamine OI_I -g——E— ?_-I

—fli—evodiamine

80 —de=rutaecarpine

60
40

0 1
1 10

Concentration (ng/ml)

AChE inhibition (%)

Fig. 2. Inhibitory effect of isolated compounds from E.
officinalis on AChE.

100 - —8— dehydroevodiamine

== evodiamine

rutaecarpine

BChE inhibition (%)

1 10 100
Concentration (ng/ml)

Fig. 3. Inhibitory effect of isolated compounds from E.
officinalis on BChE.
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