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The acronyms L12-L15 in the formulae of complexes in ESI-MS represent the completely
deprotonated form of the ligands (as L in the general formula of complexes in the Potentiometric-
spectrophotometric measurements section), so, as an example, (L12)Hj; is the completely protonated

ligand.



Figure S1. ESI-MS spectrum in positive mode for the L12 compound.
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Figure S1A. Experimental data for the peaks m/z = 435.010 and 453.023 are shown at the top of
the panel and compared with the data calculated for the [(L12)H;+H,O+H]" (C;0H;90O;) and
[(L12)H3+2H,0+H]* (C50H;;01;) (lower panels).
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Figure S2. ESI-MS spectrum in negative mode for the L12 compound.
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Figure S2A. Experimental data for the peaks m/z = 413.048 and 415.066 are shown at the top of
the panel and compared with the data calculated for the [(L12,)] (Cy0H3010) and [(L12)H,]
(Cy0H15010) (lower panels).
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Figure S3. The full spectrum of L12-A13" solution in the 1:1 metal-to-ligand molar ratio in positive
mode.
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Figure S3A. Experimental data for the peaks m/z = 441.035, 450.041 and 459.045 are shown at the
top of the panel and compared with the data calculated for the [Aly(L12),H,]*>" (C4oH3A1,04),
[Alz(L12)2H2+H20]z+ (C40H30A12021) and [AIZ(L12)2H2+2H20]2+ (C40H32A12022) COl’l’lplCXGS

(lower panels).
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Figure S3B. Experimental data for the peaks m/z = 440.027, 449.033 and 458.038 are shown at the
top of the panel and compared with the data calculated for the [Aly(L120x)2]*" (C4oHa6A1,04),
[Alz(LlZOX)2+H20]2+ (C40H28A12021) and [Alz(L120X)2+2H20]2+ (C40H30A12022) complexes (lOWCI'

panels).
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Figure S4. The full

negative mode.

spectrum of L12-Al** solution in the 1:1 metal-to-ligand molar ratio in
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Figure S4A. Experimental data for the peak m/z = 474.999 is shown at the top of the panel and
compared with the data calculated for the [Aly(L12),+2CI]* (C4oHp6Al,C1,0,9) complex (lower

panel).
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Figure S4B. Experimental data for the peaks m/z = 915.036, 933.022 and 951.009 are shown at the
top of the panel and compared with the data calculated for the [Al4(L12)4+2C1]%(CgoHs,Al,C1,04),
[A14(L 1 2)4+2C1+2H20]2_ (C80H56A14C12042) and [A14(L 1 2)4+2C1+4H20]2_ (C80H60A14C12044)

complexes (lower panel).
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Figure S5. The full spectrum of L12-Cu?" solution in the 1:1 metal-to-ligand molar ratio in positive

mode.
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Figure SSA. Experimental data for the peaks m/z = 475.974 and 493.980 are shown at the top of

the panel and compared with the data calculated for the [Cu(L12.)]" (Cy0Hi3CuOyy),
[Cus(L120x)2]*" (C40H26Cu,040) and [Cu(L124,)+H,0]" (C0H;5CuOq;) complexes (lower panels).
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Figure S6. The full spectrum of L12- Fe** solution in the 1:1 metal-to-ligand molar ratio in positive
mode.
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Figure S6A. Experimental data for the peaks m/z = 466.973, 475.976, 484.991 and 493.980 are
shown at the top of the panel and compared with the data calculated for the [Fey(L124),]*
(CyoH24Fe2050), [Fea(L120x),tHy01* (CyoHasFe2021), [Fea(L1244),+2H 012" (CaoHasFe20,,) and
[Fes(L120x)2+3H,017" (CyoHz0Fe,053) complexes (lower panels).
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Figure S7. The full spectrum of L12- Fe3" solution in the 1:1 metal-to-ligand molar ratio in
negative mode.
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Figure S7A. Experimental data for the peak m/z = 1040.870 are shown at the top of the panel and
compared with the data calculated for the [Fey(L12y4),+3Cl] (C4oH24Cl3Fe,0,9) complex (lower
panel).
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Figure S8. The full spectrum of L12-Zn?* solution in the 1:1 metal-to-ligand molar ratio in positive
mode.
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Figure S8A. Experimental data for the peaks m/z = 476.972 and 478.979 are shown at the top of
the panel and compared with the data calculated for the [Zn(L12.)]" (Cy0H3Zn0Oy) and

[Zn(L12)H,]" (Cy0H5Zn0Oyy) complexes (lower panels).
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Figure S9. The full spectrum of L12- Zn?* solution in the 1:1 metal-to-ligand molar ratio in
negative mode.
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Figure S9A. Experimental data for the peak m/z = 477.096 are shown at the top of the panel and
compared with the data calculated for the [Zn(L12)] (C,0H3Zn0O,y) complex (lower panel).
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Figure S9B. Experimental data for the peak m/z = 512.952 are shown at the top of the panel and
compared with the data calculated for the [Zn(L12)H+Cl]- (C,0H4ZnClO,() complex (lower panel).

Intens. | “MS, 0.0-0.4min #(2-21)
[%]
512.952
2.0
514,952
1.5
516.952
1.0
513.958
E LL/J 51 S(f;
) C20H14010Zn, M+nCl 512.96
512.956
1004 514.953
80
516.952
60
40
515.956
513.960
1 517.955 518.949
A j\ 519,952
0 T T T T T T T T
513 514 515 516 517 518 519 520 mz

Figure S9C. Experimental data for the peak m/z = 548.921 are shown at the top of the panel and
compared with the data calculated for the [Zn(L12)H,+2Cl]- (C50H5ZnCl,0,9) complex (lower
panel).
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Figure S10. ESI-MS spectrum in positive mode for the L13 compound.
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Figure S10A. Experimental data for the peak m/z = 417.074 are shown at the top of the panel and
compared with the data calculated for the [(L13)H;+H]" (Cy0H70,0) (lower panel).
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Figure S10B. Experimental data for the peaks m/z = 143.022 and 275.055 are shown at the top of
the panel and compared with the data calculated for the (C¢H,04) and (C14H;10¢) fragments (lower

panels).
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Figure S11. ESI-MS spectrum in negative mode for the L13 compound.
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Figure S11A. Experimental data for the peak m/z = 415.065 are shown at the top of the panel and
compared with the data calculated for the [(L13)H,] (Cy0H;5040) (lower panel).
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Figure S11B. Experimental data for the peak m/z = 831.141 are shown at the top of the panel and
compared with the data calculated for the [(L13),Hs] (C40H310,9) (lower panel).

Intens.

NS, 0.0-0.4min #(2-21)
[%]4

831.141

60

40
832.145

20
833.149
k 834.153

[% C40H31020, M,831.14
831.140

SO

100

80

60

832.144

40

204
833.147

834.148

831.0 8315 832.0 8325 833.0 8335 834.0 8345  mz

Figure S11C. Experimental data for the peak m/z = 1247.213 are shown at the top of the panel and
compared with the data calculated for the [(L13);Hg] (CeoH47030) (lower panel).
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Figure S12. The full spectrum of L13-Al’" solution in the 1:1 metal-to-ligand molar ratio in
positive mode.
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Figure S12A. Experimental data for the peaks m/z = 441.029 and 459.040 are shown at the top of
the panel and compared with the data calculated for the [Al,(L13),H,]*" (C4oHp3A1,050) and
[Al(L13),H,+2H,01?" (C40H3,A1,0,,) complexes (lower panels).
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Figure S13. Electrospray ionization with tandem mass spectrometry (MS/MS) spectrum of the
[Aly(L13),H,]** complex. The peak selected for fragmentation in the MS/MS experiment is

indicated by a diamond.
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Figure S13A. Experimental data for the peak m/z = 459.05 are shown at the top of the panel and
compared with the data calculated for the [AI(L13)H+H,0]" (C;0H;6AlO0;) complex (lower panel).
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Figure S14. The full spectrum of L13-Cu?" solution in

positive mode.

the 1:1 metal-to-ligand molar ratioin

Intens.
[%]
100

80

60

40

143.0

239.2

313.3

353.3

4171

275.0

381.3

+MS, 0.0-0.2min #(2-14)

Figure S14A. Experimental data for the peak m/z = 477.986 are shown at the top of the panel and
compared with the data calculated for the [Cu(L13)H,]" (CyH;5CuO;o) and [Cuy(L13),H4]**

(C4oH30Cu,0,9) complexes (lower panels).
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Figure S14B. Experimental data for the peak m/z = 954.960 are shown at the top of the panel and
compared with the data calculated for the [Cuy(L13),H]" (C40H29Cu,059) complex (lower panel).
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Figure S15. The full spectrum of L13-Fe’" solution in
positive mode.
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Figure S15A. Experimental data for the peaks m/z = 469.995, 478.998 and 488.004 are shown at
the top of the panel and compared with the data calculated for the [Fe,(L13),H;]*" (C4Ha8Fe2059),
[FCQ(L]3)2H2‘i‘1‘120]2+ (C40H30F62021) and [Fez(L13)2H2+2H20]2+ (C40H32F62022) complexes (lOWGI’

panels).
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Figure S16. The full spectrum of L13-Zn?* solution in the 1:1 metal-to-ligand molar ratio in
positive mode.
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Figure S16A. Experimental data for the peak m/z = 478.988 are shown at the top of the panel and
compared with the data calculated for the [Zny(L13),H;]*" (C4H30Zn,05) and [Zn(L13)H,]*

(Cy0H5Zn0) complexes (lower panels).
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Figure S16B. Experimental data for the peaks m/z = 496.998 and 514.977 are shown at the top of
the panel and compared with the data calculated for the [Zn(L13)H,+H,O]" (C,0H7Zn0y;) and
[Zn(L13)H,+2H,0]" (CyH 9Zn01,) complexes (lower panels).

Intens.
[%]3

25

478988

18.010

480.985

482.985

s h J_—

+MS, 0.0-0.5min #(2-27)

496.998

|

498.995 500 994
- A

17.979

514.977
516.968 518.970
508.274 522.289
—i A A

100

80

60

40

20

497.006

499.003

501.001

A AAA.

VAT SO W\
C20H17011Zn, M ,497.01

100+

80

60

40

204

C20H19012Zn, M ,515.02
515.016

517.013

519.012

480 485 490

T
495

T
500

T
505

ine

510 515 520 miz

Figure S16C. Experimental data for the peak m/z = 956.964 are shown at the top of the panel and
compared with the data calculated for the [Zn,(L13),H]" (C40H29Z1n,0,9) (lower panel).

Intens. +MS, 0.0-0.5min #(2-27)
[%]
154 957.961 958.963
959.960
956.964 960.961
1.0
961.960
0s /\m 962.960
o0 /'A\'w\ ﬁ/\/\,_ﬁf\ /L\—\A AT /\\ Aran NN
el CA40H29020Zn2, M ,956.98
100 958.981 960,979
80+ 956.983
60+ 959.983 961.982 962.976
40+ 957.986
2] 963.979 064.974
965.978
1o e BT S

24




Figure S17. ESI-MS spectrum in positive mode for the L14 compound.
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Figure S17A. Experimental data for the peaks m/z = 389.076, 411.059 and 427.033 are shown at
the top of the panel and compared with the data calculated for the [(L14)Hs;+H]" (C9H;6010),
[(L14)H;+Na]* (Ci9H609Na) and the [(L14)H;+K]* (Ci9H;s09K) (lower panels).
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Figure S17B. Experimental data for the peaks m/z = 143.021 and 247.045 are shown at the top of
the panel and compared with the data calculated for the (C¢H,04) and (C13H;;05) fragments (lower

panels).
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Figure S17C. Experimental data for the peak m/z = 799.130 are shown at the top of the panel and
compared with the data calculated for the [(L14),Hs+Na]" (C;3H3,0,5Na) (lower panel).
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Figure S18. ESI-MS spectrum in negative mode for the L14 compound.

Intens. -MS, 0.0-0.2min #(2-9)

[%]
L 387.066

80

60

40

20
423.043

127.002

259.058
287.053

775.146

0 Al A (RTINS T X B (Y bealdd l A I \

100 200 300 400 500 600 700 800 mz

Figure S18A. Experimental data for the peaks m/z = 387.066 and 423.043 are shown at the top of
the panel and compared with the data calculated for the [(L14)H,] (C;9H1509) and [(L14)H;+Cl]
(C19H1604Cl) (lower panels).
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Figure S19. The full spectrum of L14-AIP* solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S19A. Experimental data for the peaks m/z = 413.038, 422.044 and 431.049 are shown at
the top of the panel and compared with the data calculated for the [Aly(L14),H,]*" (C3gHa3A1,015),
[Alz(L14)2H2+H20]2+ (C38H30A12019) and [AIZ(L14)2H2+2H20]2+ (C38H32A12020) COl’l’lplGXﬁS (IOWGI'

panels).
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Figure S19B. Experimental data for the peak m/z = 607.077 are shown at the top of the panel and
compared with the data calculated for the [Al,(L14);Hs]*" (Cs7;H44A1,0,7) complex (lower panel).
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Figure S20. Electrospray ionization with tandem mass spectrometry (MS/MS) spectrum of the
[Aly(L14),H,]** complex. The peak selected for fragmentation in the MS/MS experiment is

indicated by a diamond.
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Figure S20A. Experimental data for the peaks m/z = 413.041, 422.049 and 431.056 are shown at
the top of the panel and compared with the data calculated for the [Al,(L14),H,]*" (C33H23A1,013),
[AIZ(L14)2H2+H20]2+ (C38H30A12019) and [Alz(L14)2H2+2H20]2+ (C38H32A12020) complexes (lOWCI'

panels).
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Figure S21. The full spectrum of L14-Cu?" solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S21A. Experimental data for the peak m/z = 449.991 are shown at the top of the panel and
compared with the data calculated for the [Cu(L14)H,]" (Ci9H;sCuQOg) and [Cuy(L14),H4J**

(C;33H30Cu,0,5) complexes (lower panels).
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Figure S21B. Experimental data for the peak m/z = 838.061 are shown at the top of the panel and
compared with the data calculated for the [Cu(L.14),Hs]" (C5sH3;CuO,5) complex (lower panel).
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Figure S21C. Experimental data for the peak m/z = 898.972 are shown at the top of the panel and
compared with the data calculated for the [Cuy(L14),H;]" (C33H290Cu,015) complex (lower panel).

Intens. +MS, 0.0-0.2min #(2-13)
%l 898.972
o X
900.973
54
4]
34
899.974
901.974
2 902.969
1] 903.971
A C38H28Cu2018, MnH ,898.99
898.994 900.993
100
80
60
404 899.997 901.996
902.991
20
903.994
/ 904.997
0 T T T T T T T
899 900 901 902 903 904 905 mz

32



Figure S22. The full spectrum of L14-Fe’" solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S22A. Experimental data for the peaks m/z = 441.991, 450.998 and 460.004 are shown at
the top of the panel and compared with the data calculated for the [Fe,(L14),H,]*" (C33H,3Fe,O13),
[Fez(L14)2H2+H20]Z+ (C38H30F62019) and [Fez(L14-)21‘12"‘2H202|ZJr (C38H32F62020) (IOWCI' panels).
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Figure S23. The full spectrum of L14-Zn?" solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S23A. Experimental data for the peak m/z = 450.990 are shown at the top of the panel and
compared with the data calculated for the [Zny(L14),H4]*" (C3sH30Zn,015) and [Zn(L14)H,]*
(C19H 5Zn0y) complexes (lower panels).
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Figure S24. Electrospray ionization with tandem mass spectrometry (MS/MS) spectrum of the
[Zny(L14),H4]*" complex. The peak selected for fragmentation in the MS/MS experiment is

indicated by a diamond.
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Figure S24A. Experimental data for the peaks m/z = 450.995 and 469.004 are shown at the top of
the panel and compared with the data calculated for the [Zn(L14)H;]" (Ci9H;5sZnOy) and
[Zn(L14)H,+H,0]" (C19H7019Zn) complexes (lower panels).
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Figure S25. ESI-MS spectrum in positive mode for the L15 compound.
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Figure S25A. Experimental data for the peaks m/z = 389.078, 411.061 and 427.031 are shown at
the top of the panel and compared with the data calculated for the [(L15)H;+H]" (Ci9H;70y),
[(L15)H3+Na]" (C19Hs09Na) and [(L15)H;+K]" (Ci9H609K) (lower panels).
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Figure S26. The full spectrum of L15-Cu?" solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S26A. Experimental data for the peak m/z = 449.995 are shown at the top of the panel and
compared with the data calculated for the [Cu(L15)H,]" (CioH;5CuQ9) and [Cuy(L15),H4]**
(C;33H30Cu,015) (lower panels).
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Figure S26B. Experimental data for the peaks m/z = 898.983 and 920.976 are shown at the top of
the panel and compared with the data calculated for the [Cuy(L15),H;]" (CssH29Cu,04g) and
[Cuy(L15),H,+Na]* (C33H,3Cu,0,8Na) complexes (lower panels).
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Figure S27. The full spectrum of L15-Fe’" solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S27A. Experimental data for the peaks m/z = 441.991, 450.998 and 460.004 are shown at
the top of the panel and compared with the data calculated for the [Fe,(L15),H,]*" (C33H,3Fe,013),
[Fez(Ll 5)21‘12""1‘120]2+ (C38H30F62019) and [Fez(Ll5)21‘12"‘2H202|ZJr (C38H32F62020) (IOWCI' panels).
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Figure S28. The full spectrum of L15-Zn?" solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S28A. Experimental data for the peak m/z = 450.995 are shown at the top of the panel and
compared with the data calculated for the [Zn(L15)H;]" (Ci9H;5s09Zn) and [Zny(L15),H4J**

(C;33H30Zn,0,5) complexes (lower panels).
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Figure S28B. Experimental data for the peaks m/z = 469.006 and 486.977 are shown at the top of
the panel and compared with the data calculated for the [Zn(L15)H,+H,O]" (Ci9H;70;¢Zn) and
[Zn(L15)H,+2H,0]" (Ci9H190O;1Zn) complexes (lower panels).
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Figure S29. The full spectrum of L15-AIP* solution in the 1:1 metal-to-ligand molar ratioin
positive mode.
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Figure S29A. Experimental data for the peaks m/z = 413.048, 422.054 and 431.057 are shown at
the top of the panel and compared with the data calculated for the [Al,(L15),H,]*" (C33sH23A1,013),
[Alz(Ll5)2H2+I‘120]2+ (C38H30A12019) and [zAxlz(Ll5)2H2‘|‘2H20]2Jr (C38H32A12020) complexes (lOWGI’

panels).
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Figure S29B. Experimental data for the peak m/z = 607.084 are shown at the top of the panel and
compared with the data calculated for the [Al,(L15);Hs]*" (Cs7;H44A1,0,7) complex (lower panel).
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Scheme S2. Hypothesized coordination scheme of L14-L15 ligands with AI3*.
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Scheme S3. Hypothesized coordination scheme of L12-L13 ligands with CuZt
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Scheme S4. Hypothesized coordination scheme of L14-L15 ligands with Cu?™.
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Scheme S5. Hypothesized coordination scheme of L12-L13 ligands with Zn
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Scheme S6. Hypothesized coordination scheme of L14-L15 ligands with Zn?*.

48



