Electronic Supplementary Material (ESI) for Metallomics.
This journal is © The Royal Society of Chemistry 2018

Supplementary Information

Tacrine-deferiprone hybrids as multi-target-directed metal chelators
against Alzheimer's disease: two in one drug

Karam Chand*?, Rajeshwari* 2, Emanuel Candeias®, Sandra M Cardoso*, Silvia
Chaves?, M. Amélia Santos**

aCentro de Quimica Estrutural, Instituto Superior Técnico, Universidade de Lisboa, Av.
Rovisco Pais 1, 1049-001 Lisboa, Portugal
bCNC—Center for Neuroscience and Cell Biology, University of Coimbra, Coimbra,
Portugal. ¢Institute of Molecular and Cell Biology, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal

¥ Authors contributed equally

Y Corresponding author: M.A. Santos, E-mail address: masantos@ist.utl.pt

3 T T T T T T T
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Fig. S1. Potentiometric titration curves of 32 (20% w/w DMSO/H,0, I=0.1 MKCI, T
=25.0%20.1"C, C. =2 x 10* M); a represents moles of base per mole of ligand
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Fig. S2 Electronic spectra for the 1:3 Fe(II1)/32 system (pH 2.42-7.43, Cp = 2.0 x10*
M).



Fig. S3: Redocking results of the original ligand (red) and its superimposition with the
original X-ray structure (green) of the corresponding reported complex with AChE
(PDB entry 10DC) (RMSD =5.2 A).
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List of NMR spectra (Sp1-Sp16)

1H & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-((1,2,3,4-
tetrahydroacridin-9-yl)amino)ethyl)acetamide (18).

IH & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((1,2,3,4-
tetrahydroacridin-9-yl)amino)propyl)acetamide (19).

IH & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(4-((1,2,3,4-
tetrahydroacridin-9-yl)amino)butyl)acetamide (20).

IH & 3C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-((6-chloro-1,2,3,4-
tetrahydroacridin-9-yl)Jamino)ethyl)acetamide (21).

IH & 13C NMR of 2-(3-(benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((6-chloro-1,2,3,4-
tetrahydroacridin-9-yl)amino)propyl)acetamide (22).

IH & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(4-((6-chloro-1,2,3,4-
tetrahydroacridin-9-yl)amino)butyl)acetamide (23).

IH & 3C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-hydroxy-3-((1,2,3,4-
tetrahydroacridin-9-yl)amino)propyl)acetamide (24).

IH & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((6-chloro-1,2,3,4-
tetrahydroacridin-9-yl)amino)-2-hydroxypropyl) acetamide (25).

'H & 13C NMR of 2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-((1,2,3,4-tetrahydroacridin-
9-yl)amino)ethyl)acetamide (26).

IH & 13C NMR of 2-(3-Hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((1,2,3,4-tetrahydroacridin-
9-yl)amino)propyl)acetamide (27).

IH & 3C NMR of 2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(4-((1,2,3,4-tetrahydroacridin-
9-yl)amino)butyl)acetamide (28).

IH & 3C NMR of N-(2-((6-chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)ethyl)-2-(3-hydroxy-2-
methyl-4-oxopyridin-1(4H)-yl)acetamide (29).

IH & 3C NMR of N-(3-((6-Chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)propyl)-2-(3-hydroxy-
2-methyl-4-oxopyridin-1(4H)-yl)acetamide (30).

IH & 3C NMR of N-(4-((6-chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)butyl)-2-(3-hydroxy-2-
methyl-4-oxopyridin-1(4H)-yl)acetamide (31).

IH & 3C NMR of 2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-hydroxy-3-((1,2,3,4-
tetrahydroacridin-9-yl)Jamino)propyl)acetamide (32).
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16. 'H & 3C NMR of N-(3-((6-chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)-2-hydroxypropyl)-2-

(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)acetamide (33). Spl6
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Sp1l - 'H & 3C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-((1,2,3,4-
tetrahydroacridin-9-yl)amino)ethyl)acetamide (18).
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Sp2 - 'H & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((1,2,3,4-
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tetrahydroacridin-9-yl)Jamino)propyl)acetamide (19).

773
771
752
7.50
744
7.42
738
737
735
733
7.32
6.15

6.13
—545
501
456
342
341

<.
e
Y

r_:_

Wil _0

11000

10000

~a000

~8000

-7000

-6oao

o000

~4000

3000

2000

~1o00

1000

n-1_TACHPZ
n-1

TACAHP
DMSO
400MHZ

0987
=
Lo1+
043
pasny
Lon—=

i ZHTE =
q 2124
207
2293

3389
2852
26.92

—17263
— 166 7h
—158.32
2
-—EE 54
=48 06
40.43
4022
40.01

§

1247

LiL 1]

0.0

32000

~30000
;ZEUUU
26000
~24000
~22000
20000
18000
~16000
14000
~12000
10000
8000

6000

4000

2000

2000

190 180

T T T T T T 1 i 1
170 160 150 140 130 120 110 100 90 80
f1 (ppm)



Sp3 - 'H & 3C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(4-((1,2,3,4-

tetrahydroacridin-9-yl)Jamino)butyl)acetamide (20).
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Sp4 - 1H & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-((6-chloro-
1,2,3,4-tetrahydroacridin-9-yl)Jamino)ethyl)acetamide (21).
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Sp5 - 'H & 3C NMR of 2-(3-(benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((6-chloro-
1,2,3,4-tetrahydroacridin-9-yl)amino)propyl)acetamide (22).
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Sp6 - 'H & 3C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(4-((6-chloro-
1,2,3,4-tetrahydroacridin-9-yl)Jamino)butyl)acetamide (23).
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Sp7 - 'H & 3C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-hydroxy-3-
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((1,2,3,4-tetrahydroacridin-9-yl)amino)propyl)acetamide (24).
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Sp8 - 1H & 13C NMR of 2-(3-(Benzyloxy)-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((6-chloro-
1,2,3,4-tetrahydroacridin-9-yl)amino)-2-hydroxypropyl) acetamide (25).

TacHP_3_Final 3 Snusmavmaag A z g 5 & =B 02w 14000
Final = B B =3 + s m R e
IV S e W i I i il
TacHP_3 L3500
DMS0-d6
400 Mhz /
f +12000
\
’
; (| 11000
ﬁ iNEBE R
g = f'- / I ‘ \I | | | =
[ | |’rl | | | ‘ | | ‘ 0095
i J I J Y | J | ] J |
9000
8000
+7000
-6000
+5000
+4000
3000
2000
I
|
{ f | L
] ‘ \ﬁj | ||| || lﬁl ! 1000
' e
% U | AL R K A RN P
o e R 0 T T g e v e T
5 s e = ey i 5 = = 1000
= - =R - ~ ~ N o o~ Mo
T : T T T T T T T i : ‘ T T : ‘ T T : : | : : ‘ '
120 115 110 105 10.0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 1.0 05 0.0
1 (ppm)
TacHP_3_Final o 2 g5 ¥ I gusm pIoe 5 [
i 23 BE X aF aenE BoRs B g ¥IR3zamesc B i
?ﬂpa £E 8 E £ 88 EIHE SEZ3 B |8 HEixreeaad 5 L
oty \ S O - D B | | =71 NNI
DMSC-d 15000
400 MhZ i
14000
13000
+12000
+11000
10000
+aa00
+8000
7000
6000
5000
4000
3000
-2000
] |
'i ‘ I i i ' ; a ; | eI 1 1000
| I
| TR L L] g
+-1000
T T T T T T T T T T T T T T T ‘ T T T 1
190 180 170 160 150 140 130 120 110 100 _ 90 80 70 60 50 40 30 20 10 0

f1 (ppm)



Sp9 - 'H & 3C NMR of 2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-((1,2,3,4-
tetrahydroacridin-9-yl)amino)ethyl)acetamide (26).
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Sp10 - 'H & 3C NMR of 2-(3-Hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(3-((1,2,3,4-
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Sp11 - 'H & 13C NMR of 2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(4-((1,2,3,4-
tetrahydroacridin-9-yl)Jamino)butyl)acetamide (28).
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Sp12 - 'H & 13C NMR of N-(2-((6-chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)ethyl)-2-(3-
hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)acetamide (29).
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Sp13 - 'H & 3C NMR of N-(3-((6-Chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)propyl)-2-(3-

hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)acetamide (30).
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Sp14 - 'H & 13C NMR of N-(4-((6-chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)butyl)-2-(3-
hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)acetamide (31).
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Sp15 - 'H & 13C NMR of 2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)-N-(2-hydroxy-3-
((1,2,3,4-tetrahydroacridin-9-yl)Jamino)propyl)acetamide (32).
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Sp16 - 'H & 3C NMR of N-(3-((6-chloro-1,2,3,4-tetrahydroacridin-9-yl)amino)-2-
hydroxypropyl)-2-(3-hydroxy-2-methyl-4-oxopyridin-1(4H)-yl)acetamide (33).



