Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2016

Electronic Supplementary Information

Preparation and sensing properties of a nitrogen-rich
ferrocene-imidazole-quinoxaline triad decorated by pyrrole

Maria Alfonso,* Alberto Tarraga,* Pedro Molina*

Table of contents

1. NMR and HRMS spectra. S1

2. Titration experimental data of anions and cations.

2.1. Electrochemical titrations. S12
2.2. UV-Vis titrations. S14
2.3. ESI-MS S15
2.4. Fluorescence emission titrations. S16

3. Titration experimental data of ion pairs.
3.1. UV-Vis titrations data. S17
3.2. '"H RMN titrations data. S19



1. NMR and HRMS spectra.
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Figure S1. '"H NMR (in CDClI;) spectrum of 1 monitored at 400 MHz.
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Figure S2. '3C NMR (in DMF-d;) spectrum of 1 monitored at 400 MHz.
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Figure S3. '"H NMR (in DMSO-ds) spectrum of 3 monitored at 400 MHz.
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Figure S4. 2D COSY NMR (in DMSO-ds) spectrum of 3 monitored at 400 MHz.
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Figure S5. 3C NMR (in DMSO-dj) spectrum of 3 monitored at 400 MHz.
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Figure S6. '"H NMR (in DMSO-ds) spectrum of 4 monitored at 400 MHz.
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Figure S7. 2D COSY NMR (in DMSO-ds) spectrum of 4 monitored at 400 MHz.
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Figure S8. '3C NMR (in DMSO-dj) spectrum of 4 monitored at 400 MHz.
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Figure S9. HRMS-ESI spectrum of 1 in CHCI3 solution.
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Figure $S10. HRMS-ESI spectrum of 3 in CHCI; solution.
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Figure $S11. HRMS-ESI spectrum of 4 in CHCI; solution.
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2. Titration experimental data of anions and cations.

2.1. Electrochemical titrations.
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Figure S12. OSWV (top) and CV (bottom) of compound 1 (1:-103 M) in CH3;CN using [(n-
Bu)4N]CIO, as supporting electrolyte.
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Figure S13. Evolution of the CV (a) and OSWV (b) of 1 (c = 2x104 M in CH;CN), using n-
Bu,NCIO, as supporting electrolyte and scanned at 0.1 V s*!, upon addition of increasing
amounts of Pb(CIO,),.
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Figure S14. Evolution of the CV (a) and OSWV (b) of 1 (c = 2x10* M in CH3;CN), using n-

BusNCIO,4 as supporting electrolyte and scanned at 0.1 V s, upon addition of increasing
amounts of Zn(OTf)s.
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Figure S15. Evolution of the OSWV of 1 (c = 2x10* M in CH3CN), using n-BusNCIO, as
supporting electrolyte and scanned at 0.1 V s', upon addition of increasing amounts of: (a)
[(n-Bu)4N]ACO; (b) [(n-Bu)sN]JHLPO,.
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2.2. UV-Vis titration.

a)

Abs

-
w
M

1.0 1

0.5 1

0.0 4

Abs

=y
(4]
N

1.0 1

0.5 1

0.0 1

300

400 500 600

» 400 450 500 550 600
h Alnm

300

400 500 600

300

600

Figure S16. Changes in the absorption spectrum of 1 (5-10-° M) upon addition of increasing
amounts of (a) Zn(OTf),; (b) Cd(ClO4),;and (c) Pb(CIlO,), » in CH3CN solution.

a)

0.20

ARy,

0.10 1

0.05 1

0.00 1

0.15 1

b)
Fs
0.25
2+ A%
Cd L =
4 ‘e S o020
r 1 ‘\
’ ]
9,’ ! \ 0.15
4 ¥ ‘.
.
i ! s 0.10
: i > ;
L %
7 = 0.33 KX
4 . NS 0.05
'] 1 .
' N
, S — , . , 0.00
00 02 04 06 08 10

[MIA[M]+[L])

])l)2+

-

[ N
T R R
»

p $=05 %
0.0 0.2 0.4 0.6 0.8 1.0
[MI/([M]+[L])

Figure S17. Job’s plot obtained upon addition of the appropriate metal cation to 1 (5x10°*M
in CH;CN): (a) Cd(ClOy,),. (b) Pb(ClOy,),. (c) Zn(OTf),.
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Figure S18. Job’s plot obtained upon addition of the appropriate metal cation to 1 (5x10-° M
in CH3CN): (a) Zn(OTf), (5x10-°M in MeCN); (b) Hg(OTf), (5x10-°M in MeOH or CH3CN).

Tabla S1. UV-Vis data of receptor 1 MeOH solution.

Compound

Solvent A/nm (10-%g, M"'"cm™)

Pl (nm)

1

MeOH

275 (1.431); 325 (1.873); 413 (0.825) —

1+ H92+

MeOH

285 (1.190); 335 (1.334); 445 (0.606) | 345; 385

2.3. ESI-MS.
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Figure S19. ESITOF mass spectrum of an CH3;CN solution of 1 in the presence of an
equimolecular amount of Hg(OTf)s,.
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2.4. Fluorescence emission titrations.
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Figure S20. Changes in the emission spectrum of 1 (c = 1:10° M) in CH;CN upon addition
of: (a) Hg(OTf),; (b) [(n-Bu)4N]JAcO Emission is monitored at Aoy = 330 nm.
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Figure S21. Job’s plot obtained upon addition of the appropriate anion to 1 (1x10° M in
CH3CN): (a) [(n-Bu)4sN]JOACc; (b) [(n-Bu)sN]JH,POy,.
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3. Titration experimental data of ion pairs.

3.1. UV-Vis titrations.
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Figure S22. Changes in the absorption spectrum of 1 (¢ = 5-10°*M in CH30H) upon addition
of increasing amounts of Hg(OAc),; until 2 equiv were added. Arrows indicate absorptions
that increase or decrease during the experiment.
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Figure S23. Job’s plot obtained upon addition of the appropriate metal cation to 1 (5x10°*M
in CH3CN): (a) Ni(OAc)z; (b) Hg(OAc), (5x10-5M in CH3CN).

Tabla S2. UV-Vis data of receptor 1 in MeOH solution.

Compound A/nm (10-%, M-'cm-") Pl (nm) | K(M?)
1 275 (1.431): 325 (1.873); 413 (0.825)
1+Hg(AcO), | 290 (1.100); 345 (1.170); 467 (0.508) | 345; 445 | 3.13-1010

S17



7]

2 3
1.5 4 =

: 15

1+ Ni(OA
1 + Hg(OAc), i(CAc),
1.0 4
1.0
1 + Hg(OAc), + Ni(OA
s g(0AC), +NiORE), 1 + Ni(OAc), + Hg(OAC),
' 0.5 1
0.0 -
: : . . : : 0.0 1 , , . . .
300 400 500 600 700 800 e e . .
Alnm
Alnm

Figure S24. (a) UV-vis spectrum of receptor 1 (black line) after addition of Hg(OAc), (red
line) and after simultaneous addition of Ni(OAc), to the preformed complex [1-[Hg(OACc),],]
(blue line). (a) UV-vis spectrum of receptor 1 (black line) after addition of Ni(OAc), (red line)
and after simultaneous addition of Hg(OAc), to the preformed complex [1-Ni(OAc),] (blue
line).
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Figure $25. Absorption intensity of 1 upon addition of 2 equiv of Hg(OAc), in the presence
of 2 equiv of interference ion-pairs in MeCN solution.
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3.2. '"H RMN titrations data.

Table S3. '"H RMN titrations data.

NH;, NH,- NH,- H, Hy Hep
1 10.66 9.66 9.39 5.01 4.47 4.14
1+AcO- - 9.62 12.12 5.46 4.32 4.07
(-0.04)  (2.73) (0.45)  (-0.15) (-0.07)
1+Hg?* 12.93 10.96 10.14 5.25 4.55 4.12
(2.27 (1.3) (0.75) (0.24) (0.08) (-0.02)
1+Hg(OAc), 12.35 10.79 9.81 5.33 4.68 4.24
(1.69) (1.13) (0.42) (0.32) (0.21) (0.1)
Hq H, Hs Hs» Hs Hs Hy Ha
1 798 777  7.01 695 691 664 633 627
1+AcO- 785 758 693 661 703 693 607 623
(-0.13) (-0.19) (-0.08) (-0.34) (0.12) (0.29) (-0.26) (-0.04)
1+Hg?* 769 762 704 669 712 7.09 613  6.28
(-0.29) (-0.15) (0.03) (-0.26) (0.21) (0.45) (-0.20)  (0.01)
1+Hg(OAc), 7.80 770 684 715 7145 708 632  6.19
(-0.18) (-0.07) (-0.17) (0.2) (0.24) (0.44) (-0.01) (-0.08)

[1-[(Hg(OAC)L,]

Figure S26. Tentative binding modes of the complex formed.
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