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Figure S1. Examples of clinically approved cholinesterase inhibitors.
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Figure S2. (a) Common corynanthe-type neuroprotective alkaloids found in Uncaria species;
(b) Unusual D-secocorynanthe-type oxindole alkaloids from the stems and hooks of Thai
Uncaria attenuata.
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Figure S3: UV spectrum of compound (1) (MeOH).
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Figure S4: QToF-MS spectrum of compound (1) (positive mode).



100 ™cpd 3 2.1
95 -
20 é
85 é
80 é

75 -

%T

70 é
65 é
60 é
55 é
50 é
45 %

4000

o
\

32539
,_.—'—'_'_'

3500 3000

2946 4

e

8307 —%

2500 2000
Wavenumbers (cm-1)

<1705 4

———
13101 —===

1436.1
13372
11084 ———ee

-
= —
b —
=]
— =
—
=)
vy
= =
= vy =
vy
= =
-3

=0 stretching
1500 1000 500

Figure S5: FTIR spectrum of compound (1) (KBr).
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"H NMR spectrum of compound (1) (CDCls, 5S00MHz).
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Figure S8: DEPT 90 spectrum of compound (1) (CDCls, 125MHz).
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Figure S9: DEPT 135 spectrum of compound (1) (CDCls, 125MHz).
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Figure S10: COSY spectrum of compound (1) (CDCl3, S00MHz).
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Figure S11: HMBC spectrum of compound (1) (CDClIs, 500MHz).
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Figure S12: HSQC spectrum of compound (1) (CDCl3, S00MHz).
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Figure S13: NOESY spectrum of compound (1) (CDClIs, 500MHz).
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Figure S14: GC-EI-MS spectrum of compound (2).
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Figure S15: 'H NMR spectrum of compound (2) (500 MHz
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Figure S17: NOESY spectrum of compound (2) (CDCI3, 500 MHz).
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Figure S18: ECD spectrum of compound (2) (MeOH, 0.2 mg/mL).
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Figure S19: GC-EI-MS spectrum of compound (3).
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Figure S20: 'H NMR spectrum of compound (3) (500 MHz, CDCls).

6.0

6.5

7.0
d

[fe}
N

=

Iz

U

©0

5

o

!

Gl

=
o

o
-

|

8.0




500

450

400

350

300

250

200

150

-100

-50

jAl-auto4_211110-UA-1C-F2.15.fid @ [y TR B /NLCTBR IR 3% P . 2
> 3 5 o ~ o NS0 d o« - v M -, >
UA-1C-F2 & a A% § SEEHEE 3R AA W & "
| | \/ I N2 N/ I I BV Wi | |
3) /
1 1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

Figure S21: '"H NMR spectrum of compound (3) (500 MHz, CDCl3).
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Figure S22: The dose-dependent curve of (a) methanol and alkaloid extracts and (b)

compounds (2) & (3) against acetylcholinesterase (AChE).
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Figure S23: The dose-dependent curve of (a) methanol and alkaloid extracts, and (b)

compound 1 — 3 against butyrylcholinesterase (BChE).



Table S1: 1D NMR data of compound (2).

Experimental Literature
(Matsuo et al., 2011)
Position ou (n, J) oc, type ou (n, J) oc, type
NH 7.86 s (1H) - 7.71 s (1H) -
2 - 134.7,C - 134.8, C
3 3.72brd (1H, 12.1)  56.0, CH 3.69 ddz((l);{’ 120, 36.0,CH
3.14dd (1H, 11.1, 3.10dd (1H, 11.0,  52.5, CH2
Sa 4.6) 52.5, CHz 5.5)
2.66 ddd (1H, 11.5, 2.65ddd (1H, 11.0, 52.5, CH2
5b 43) 52.5, CHz 42)
6a 3.04 m (1H) 21.3, CH2 3.00 m (1H) 21.4, CH2
6b 276 brd (1H, 15.1)  21.3,CH2 2.73brd (1H, 15.0) 21.4, CH:
7 - 108.4, C - 108.3,C
8 - 127.4,C - 127.3,C
9 7.48 d (1H, 7.2) 118.1, CH 7.45d (1H, 7.2) 118, CH
10 7.08td (1H, 7.2,1.0) 119.3,CH 707 tdl(é)H’ 72, 119.2,CH
11 7126d(H, 72,100 1213,ca U tdl(é)H’ 7.2, 1211, CH
12 7.29d (1H, 7.2) 110.7, CH 7.28 d (1H, 7.2) 110.7, CH
13 - 136.1,C - 136, C
14a 2.19brd(1H, 13.5) 355,CH2 2.19brd(1H, 13.4) 35.5, CH2
1.90 ddd (1H, 13.4, 35.5, CH2
14b 1.93 m (1H) 35.5, CHz 12.0,7.2)
15 4.07 d (1H, 7.0) 30.9, CH 4.05d (1H, 7.2) 30.9, CH
16 - 112.3,C - 112.3,C
17 7.39 s (1H) 158.9, CH 7.36 s (1H) 158.8, CH
13 1.56 dd (3H, 6.8, 12.9. CHs 1.55dd (1H, 6.8, 12.8, CH3
1.8) 1.7)
19 5.47 q (1H, 6.7) 122.6, CH 5.45q (1H, 6.8) 122.5,CH
20 - 134.2,C - 134.2,C
2la 3.63brd(1H, 12.8) 61.6,CH2 3.62brd(1H, 13.2) 61.7, CH2
21b 339brd (1H, 12.8)  61.6,CH2 3.35brd(1H, 13.2) 61.7, CH2
22 - 168.9, C - 168.8, C
OCH3-22 3.77 s 3H) 51.5, CHs 3.73 s 3H) 51.4, CHs
OCHs-17 3.84 s (3H) 61.6, CHs 3.82 s (3H) 61.5, CHs

d=chemical shift (ppm); J = coupling constant (Hz); n = no. of proton



Table S2: 1D NMR data of compound (3).

Experimental Literature
(Takayama et al., 1992) [22]
Position ou (n, J) oc, type ou (n, J) oc, type
(400 MHz) (100 MHz) (500 MHz) (125 MHz)
NH 7.80 br s (1H) - 7.79 br s (1H) -
2 - 134.8, C - 134.8, C
3 3.56 brd (1H, 11.2) 58.9,CH 3.32 ddz((l))H’ 1.3, >8.8, CH
3.07ddd (1H, 11.1, 51.6, CH2
Sa 3.09 m (1H) 51.5, CHz 5.4,32)
2.68 ddd (1H, 11.0, 2.65ddd (1H, 11.1, 51.6, CH2
3b 10.0, 4.7) 315, CHa 9.6, 4.6)
2.98 ddd (1H, 15.0, 21.5, CH2
6a 3.00 m (1H) 21.5, CH2 9.6, 5.4,2.0)
6b 2.76 brd (1H, 15.0) 21.5,CH2>  2.73brd (1H, 15.0) 21.5, CHz
7 - 108.4, C - 108.3, C
8 - 127.4,C - 127.3,C
9 7.49d (1H, 7.7) 118.2,CH 7.46dd(1H,7.8,1.2) 118.1,CH
10 7.10tdl(21)H, 7.7, 1193, CH 7.07td (1H, 7.8, 1.2) 119.3,CH
1 7.14 tdl(zl)H, 7.7, 1213, CH 7.11td (1H,7.8,1.2) 121.1,CH
12 7.30d (1H, 7.7) 110.7,CH 7.26dd (1H,7.8,1.2) 110.7, CH
13 - 136.0, C - 136.0, C
2.33 ddd (1H, 12.5, 34.3, CHz
14a 2.37 q (1H, 12.5) 34.3, CH2 125, 11.3)
1.92 dq (1H, 12.6, 1.89 ddd (1H, 12.5, 34.3, CH2
14b 22) 34.3, CHz 5.0, 2.0)
15 3.73 (1H, overlap) 36.5, CH 3.70d (1H, 12.5) 36.4, CH
16 - 112.5,C - 112.5,C
17 7.38 s (1H) 159.7, CH 7.35s (1H) 159.6, CH
18 1.58 brd 3H, 7.12) 13.1,CHs  1.55dt(1H,7.2,1.4) 13.1,CH3
19 5.45q(1H, 7.2) 120.5, CH 542 brq(1H, 7.2) 120.4, CH
20 - 133.7,C - 134.0, C
2la 3.47d (1H, 12.5) 64.6, CHz 3.44d (1H, 12.5) 64.6, CH2
21b 3.19brd (1H, 12.5) 64.6, CH2 316 ddl((l))H’ 125, 64.6, CH
22 - 168.7, C - 168.7, C
OCH3s-22 3.75 s (3H) 51.6, CHs 3.72 s 3H) 51.4, CH3
OCHs-17 3.85s(3H) 61.8, CHs 3.82 s (3H) 61.7, CHs

0= chemical shift (ppm); J = coupling constant (Hz); n = no. of proton






