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General procedure for the synthesis of 2-methylchromones 1a-d.

R R R 11a-d
R2 OH (i) 2 R2 o a)R'=R?=R’=H
—) - R OH i) (il b) R'= R3= H; R2= OH
80-83% 58-75% | 1=R?2=H;R%=
for 11b-d “ro% <) R=R=HR™= OH
d)R'=R2=OH; R3=H
R® O R® O R® O ) ;
11a-d 12a-d 1a-d 1a-d,12a-d
a)R"=R?=R3=H
Reagents and conditions: (i) K,CO3, Me,SQy, acetone, reflux, 15 min; b) R'=R%=H; R?= OMe
(i) Na, EtOAc, rt, 4 h; c¢)R"=R?=H; R®= OMe
(iii) p-TSA, DMSO, 100 °C, 1 h d)R'=R?= OMe; R®= H

Scheme S1. Synthesis of 2-methylchromones 1a-d.

To a solution of the appropriate 2’-hydroxyacetophenone 12a-d (30 mmol) in ethyl acetate (60
mL) was added sodium (4.05 g, 176 mmol). The mixture was stirred at room temperature for 4
h. After that period, the mixture was poured into cold water and the pH adjusted to 4 with HCI
(10%). The organic phase was then extracted with CH,Cl, (3 x 100 mL), dried with anhydrous
sodium sulfate and the solvent evaporated under reduced pressure, to obtain the B-diketone
crude. The resulting B-diketone crude was subsequently dissolved in DMSO (10 mL) and p-TSA
(0.7 g, 4 mmol) was added. The resulting mixture was stirred at 100 °C for 1 h. After that period,
the mixture was poured into cold water and the organic phase was extracted with ethyl acetate
(3 x 50 mL), dried with anhydrous sodium sulfate and the solvent evaporated under reduced
pressure. The residue was then purified by silica-gel column chromatography, using
dichloromethane as eluent.[1]

General procedure for the synthesis of aldehydes 2a-c and 5.
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Scheme S2. Synthesis of aldehydes 2a-c and 5.

To a solution of the appropriate salicylaldehyde 13a-c (33 mmol) in acetonitrile (100 mL) was
added potassium carbonate (6.84 g, 49.5 mmol) and propargyl bromide or chloroacetonitrile
(36.3 mmol). The resulting mixture was refluxed for 2 h. After that period, the mixture was
poured into cold water and the pH adjusted to 4 with dilute HCI (10%). The precipitate was
recovered in a pure form by filtration and washed with water (50 mL).

General procedure for the synthesis of aldehyde 7.

O

OH
OH Br/x ©\/\ (ii) ©\)J\H
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‘ Reagents and conditions: (i) K,CO3, MeCN, reflux, 2 h; (ii) MnO,, EtOAc, reflux, 4 h ’

Scheme S3. Synthesis of aldehyde 7.

To a solution of (2-aminophenyl)methanol 14 (40 mmol) in acetonitrile (100 mL) was added
potassium carbonate (11.89 g, 100 mmol) and propargyl bromide (8.6 mL, 100 mmol). The
resulting mixture was refluxed for 2 h. After that period, the mixture was poured into cold water
and the pH adjusted to 4 with HCl (10%). The precipitate was recovered in a pure form by
filtration and washed with water (50 mL). The resulting alcohol 15 (4,00 g, 20 mmol) was
dissolved in ethyl acetate (30 mL) and MnO; (8.70 g, 100 mmol) was added and the mixture
refluxed for 4 h. The resulting slurry was passed through Celite to remove the excess MnO,, and
then purified by silica-gel column chromatography, using dichloromethane as eluent.[2]

General procedure for the synthesis of aldehyde 9.

CHO
X
©: _0 0

0/\ 73% S

2a 9
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[ Reagents and conditions: (i) 4-iodotoluene, Pd(PPh3),Cl,, Cul, piperidine, THF, rt, 24 h.

Scheme $4. Synthesis of aldehyde 9.

To a solution of O-propargylated aldehyde 2a (400 mg, 2 mmol), 4-iodotoluene (2.2 equiv) and
piperidine (4.0 equiv) in dry THF (8 mL) under nitrogen atmosphere were added Pd(PPhs),Cl,
(0.06 equiv) and Cul (0.12 equiv). The resulting mixture was stirred at room temperature for 24
h. After that period, the solvent was evaporated under reduced pressure and the crude residue
purified by preparative thin layer chromatography (TLC), using a mixture of hexane and
dichloromethane as eluent (Hex/CH,Cl5, 2:1).



Docking model validation
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Figure S1. Validation of the docking protocol: (a) Sequence alighment between the eeAChE (PDB code 1C20) and the
hAChE (PDB code 4BDT) and (b) Docking pose of huprine. The figure shows a perfect superposition between the co-
crystalized ligand (yellow) and the pose found by the gold software (blue) in the hAChE structure.
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Figure S2: Superimposition of the acetylcholinesterase human and the E. electricus binding sites. The x-ray human
structure, in green, is complexed with the co-crystalized huprine W ligand (in yellow), and the E. electricus x-ray is
shown in gray. In sticks, we represent all the residues within a radius of 5 A from the huprine W ligand.
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Figure S3. 'H NMR spectrum of (E)-2-styrylchromone (3d) (300 Mhz, CDCls).
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Figure S4. 13C NMR spectrum of (E)-2-styrylchromone (3d) (75 Mhz, CDCls).
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Figure S5. IH NMR spectrum of (E)-2-styrylchromone (3e) (300 Mhz, CDCls).
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Figure S6. 13C NMR spectrum of (E)-2-styrylchromone (3e) (125 Mhz, CDCls).
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Figure S7. 'H NMR spectrum of (E)-2-styrylchromone (3f) (300 Mhz, CDCls).

N E——

0°00T 7
00T 7
5901~
8'60T 7
6'€TT~
8'8TT ~
02T~

S'62T ~
£1e1”

07291\
4] gt
0'+9T

0'84T —

T
100
f1 (ppm)

T
110

T T
180 170

T
190

T
'00
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98'€ —
66°€ —

08'v ~\_
187
12°91
L5791
8591
659 1
09°9 1
19°9 1
2991
mw.o:
0479
(VAR
mm.fw
8£'9
189\
1897
01°Z
o1°L
Q.m\
€1,
1572
1572
€57,
¥S'L
(5L
€Lt
6L°L

=€8°0

o€

!

F68'C

»

9.5

10.0

f1 (ppm)

Figure S9. 'H NMR spectrum of (E)-2-styrylchromone (3g) (300 Mhz, CDCl3).
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Figure S10. 3C NMR spectrum of (E)-2-styrylchromone (3g) (75 Mhz, CDCls).
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Figure S14. 3C NMR spectrum of (E)-2-
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S8°€~
S6°€

ﬁN.mV

1S

859

069

M

I

I

5L
o8z

Heé'1

*68°0
HO'T
/560
60

*$6°0

201

€6'0
oot

9.5

T
10.0

f1 (ppm)

Figure S19. 'H NMR spectrum of chromeno[3,4-b]xanthone (4f) (300 Mhz, CDCl3).

§'55~
6557

€89 —

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

Figure S20. 13C NMR spectrum of chromeno[3,4-b]xanthone (4f) (75 Mhz, CDCls).



S8'€
€0y —

OMe O 4g

A

Fege
£8LC

Feoe

9.5

10.0

f1 (ppm)

Figure S21. 'H NMR spectrum of chromeno(3,4-b]xanthone (4g) (300 Mhz, CDCl3).

§'S5~
5957

€89 —

€01

m.mOHW
0°60T \
8°60T
0°0TT \
[ ran \
L°TCT ~
1 2°T4 %A
S'9CT /
8PET ~
L79ET

S'SST
05T —
8°09T —
¥29T

0°94T —

OMe

OMe O 4g

T
100
f1 (ppm)

T
110

Figure S22. 13C NMR spectrum of chromeno[3,4-b]xanthone (4g) (75 Mhz, CDCl3).



S8°E~
€0\
90y

TS —

LS9
859
89°9
mo.w/

[V

L0'8
ho.wW
01’8

»08°C
LT
8'C

560
Foo't

4.5

5.0

6.5

T
9.5

T
10.0

Figure $23. 'H NMR spectrum of chromeno[3,4-b]xanthone (4h) (300 Mhz, CDCls).

5557
vos
119”7
789~
99

0/L
2el

€201
980T /
8607
6'60T
PbIT
8971 /
96TT\
vzet
szen >
§'seT
9921
POET
TeT”

£70ST~
9'95T
H.BHW
§°/ST
§29T

0°94T —

T
100
f1 (ppm)

110

T T T T T
190 180 170 160 150

T
200

Figure S24. 13C NMR spectrum of chromeno[3,4-b]xanthone (4h) (75 Mhz, CDCls).



\n
e~
<
— O Il
m
i
>
— o
4 <
O O
n
[ <
=
o ] .
Fa 2 089~
J o 0'89
ws— roT'C < 9o/
= S
| T
o = N.R\
o .
S S
S =
e F v
= T 0
E g 6l
L2 £ o8
e 2 serr
=R 74
) g sz
¢69 = weo|o o 67
: ;
~ & g
ov.m/ ) vt V
ob L~ — H/S. " o [ 74t
:V.Tm EA N s oz
[ 't g rua
wef 'l o i
m¢m$ - m.o Lo = 0'pET
vb /] H/ow.o ® SO oser
2 | 0’1 o  9Gel
mv.iﬁ ¥00°T . €  9bSTA
6v°L ] Fa 2 TSty
Nmi g st
252 ] g
e | o )
see] @ W
St <
0621 S9LT —
S in T
16 Lo E
118 E
1€'8] S
ee'8] |2 v
bE'8] - S
(] nl.a

Br
100
f1 (ppm)

110

120

O 4

1

190 180 170 160 150 140 130

200

Figure $26. 13C NMR spectrum of chromeno[3,4-b]xanthone (4i) (75 Mhz, CDCls).



i

|

g1

9.5

10.0

f1 (ppm)

Figure S27. 'H NMR spectrum of (E)-2-styrylchromone (6) (300 Mhz, CDCls).

P —

91—

S'T19—
869 —

oy

vecl

h.o:“
m.Nﬁﬁ/
0'8TT /
m.ﬁNﬁ/
O.NNH/
6'vCT \
L°STT —
0°6CT —
w.omH\
N.Nmﬁ\

9'€ET

vost/
v'29T—
89T\

T
90

T
100
f1 (ppm)

110

T T
180 170

T
190

T
200

Figure S28. 13C NMR spectrum of (E)-2-styrylchromone (6) (75 Mhz, CDCls).
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Figure $29. 'H NMR spectrum of (E)-2-styrylchromone (8) (300 Mhz, CDCls).
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2-styrylchromone (8) (75 Mhz, CDCls).

Figure $30. 3C NMR spectrum of (E)-
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Figure S31. H NMR spectrum of (E)-2-styrylchromone (10) (500 Mhz, CDCls).
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Figure $32. 3C NMR spectrum of (E)-2-styrylchromone (10) (125 Mhz, CDCls).
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