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1. H/D exchange experiment

. . ° 7
/ i) BuLi (1.2 eq), -78°C, THF N\
N NT N ii) D,O (1.2 eq), -78°C , SN _
f — iii) 1h, room temperature N=
= N N= N
N /1 D \ 7 1.4

Under argon atmosphere, 1 (100 mg, 0.34 mmol) was dissolved in dry THF (3.5 ml) in a Schlenk flask. After
cooling at -78°C, BuLi 2.5 M in hexanes was added (0.165 ml, 0.41 mmol) and the solution was stirreed for
30 min. Then, D,O (7.0 pl, 0.41 mmol) was added and the solution was stirred for 1 h. The reaction was
quenched with a saturated NH,4Cl aqueous solution. The solvent was removed under reduced pressure. The
resulting brown oil was dissolved in CH,Cl, (10 mL) and the solution washed with a saturated NH,CI aqueous
solution (3x5 ml). The organic phase was dried over MgSO, and evaporated to dryness. The resulting yellow
oil was precipitated by crystallization from THF/hexane to give a yellow solid (97.0 mg, 97 %).
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Figure S1. '"H NMR spectrum of 1-d.
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Figure S2. ESI-MS spectrum of 1-d. Calcd for C;sH;sN4D [M+1] 292.1667



2. TPMA ligands characterization

'H NMR (400 MHz, CDCl;) § 8.56 (ddd, J = 4.9, 1.9, 0.9 Hz, 1H), 8.48 (ddd, J = 4.9, 1.8, 0.9 Hz,
2H), 7.63 (m, 3H), 7.55 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 7.9 Hz, 1H), 7.12 (m, 3H), 4.08 (q, J = 6.8
Hz, 1H), 3.99 (d, J = 15.0 Hz, 2H), 3.78 (d, J = 14.9 Hz, 2H), 1.55 (d, J = 6.8 Hz, 3H).

13C NMR (150 MHz, CDCly) 8 161.97 (C), 160.52 (C), 149.01 (CH), 148.99 (CH), 136.50 (CH),
136.23 (CH), 123.07 (CH), 122.85 (CH), 122.05 (CH), 121.94 (CH), 60.33 (CH), 56.78 (CH,), 14.57
(CH,).

HRMS (ESI): calcd for C;9H, N4 [M+H]" 305.1761, found 305.1763.
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Figure S3. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2a.



'H NMR (600 MHz, CDCL3) & 8.67 (d, J = 4.8 Hz, 1H), 8.51 (d, J = 4.8 Hz, 2H), 7.66 (m, 5H), 7.17 (ddd, J = 7.6, 4.8,
1.2 Hz, 1H), 7.13 (m, 3H), 4.11 (d, J = 15.0 Hz, 2H), 3.43 (d, J = 15.0 Hz, 2H), 3.23 (d, J = 10.7 Hz, 1H), 2.69 (m, 1H),
1.23 (d, J = 6.6 Hz, 3H), 0.61 (d, J = 6.5 Hz, 3H).

13C NMR (100 MHz, CDCl3) § 160.63 (C), 157.38 (C), 149.21 (CH), 148.79 (CH), 136.21 (CH), 135.45 (CH), 125.12
(CH), 122.71 (CH), 121.76 (CH), 121.66 (CH), 70.95 (CH), 56.45 (CH.,), 28.00 (CH), 20.62 (CHs), 20.54 (CHs).

HRMS (ESI): caled for C;;H,sNg [M+H]" 333.2074, found 333.2071.
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Figure S4. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2b.
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'H NMR (600 MHz, CDCls) § 8.59 (d, J = 4.9 Hz, 1H), 8.51 (d, J= 4.9 Hz, 2H), 7.67 (td, J= 7.7, 1.8 Hz, 1H), 7.51 (td,
J=1.7,1.6 Hz, 2H), 7.32 (d, J= 7.8 Hz, 1H), 7.27 (d, J= 7.8 Hz, 2H), 7.20 (ddd, J= 7.5, 4.8, 0.9 Hz, 1H), 7.09 (m, 2H),
431 (m, 1H), 4.29 (d, J = 15.4 Hz, 2H), 4.16 (dd, J = 9.2, 4.9 Hz, 1H), 3.96 (dd, J = 12.0, 4.9 Hz, 1H), 3.84 (d, J= 15.2
Hz, 2H).

13C NMR (150 MHz, CDCL3) § 160.07 (C), 159.06 (C), 149.33 (CH), 148.91 (CH), 136.64 (CH), 136.43 (CH), 123.71
(CH), 123.20 (CH), 122.55 (CH), 122.07 (CH), 67.04 (CH), 61.84 (CH.,), 57.02 (CH,).

HRMS (ESI): caled for C;oH,;N4O [M+H]" 321.1710, found 321.1706.

321.1706

100 —

o ]

S 80

o = |

'g ]

3 60 ]

3 3

s 40

2 il

% 20 320.1589 3221732 324.[|1803

© ] 319.1554 ‘ 323.1765 | 325.1821

T z T T T T | T I T | j
320 322 324 326 328
m/z

C19H21N40O Chg: +1: C+s H21 Na O pa Chrg 1 Pattern

100- - 321.17099

] CisH21N4 O
80

60
40 - 32217434
20:: Ci1a13CH21 N4 O

= C1713C2H21 N4 O

0- ] ] ] [ 0 [ [ P e [ | 5 e (. P P . TTTT] I.I'II I
321.0 3215 322.0 3225 323.0 3235
miz

32317770

Relative Abundance

Figure S5. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2c.
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'H NMR (400 MHz, CDCL3) & 8.64 (d, J= 4.9 Hz, 1H), 8.56 (d, J = 4.9 Hz, 2H), 7.68 (td, J= 7.6, 1.9 Hz, 1H), 7.63 (td,
J=17.7,1.8 Hz, 2H), 7.46 (d, J= 7.8 Hz, 2H), 7.28 (d, J= 7.8 Hz, 1H), 7.21 (ddd, J= 7.6, 4.8, 1.2 Hz, 1H), 7.15 (m, 2H),
4.14 (d,J = 15.2 Hz, 2H), 4.11 (m, 1H), 3.97 (ddd, J = 11.0, 8.0, 2.8 Hz, 1H), 3.74 (ddd, J = 11.4, 6.6, 3.3 Hz, 1H), 3.58
(d, J = 15.1 Hz, 2H), 2.63 (m, 1H), 1.90 (m, 1H).

13C NMR (101 MHz, CDCl3) § 159.52 (C), 158.22 (C), 149.33 (CH), 149.10 (CH), 136.96 (CH), 136.21 (CH), 123.94
(CH), 123.25 (CH), 122.47 (CH), 122.28 (CH), 63.41 (CH,), 61.26 (CH), 55.98 (CH,), 32.68 (CH,).

HRMS (ESI): caled for C;0H,3N4O [M+H]* 335.1866, found 335.1859.
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Figure S6. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2d.
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'H NMR (400 MHz, CDCl;) & 8.59 (d, J = 4.9 Hz, 1H), 8.49 (d, J= 4.9 Hz, 2H), 7.66 (td, J = 7.7, 1.9 Hz, 1H), 7.60 (td,
J=17.6,1.8 Hz, 2H), 7.43 (d, J= 7.9 Hz, 2H), 7.34 (d, J = 7.8 Hz, 1H), 7.17 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 7.12 (ddd, J
=17.5,49, 1.2 Hz, 2H), 4.06 (d, J = 14.6 Hz, 2H), 3.92 (t, J= 7.0 Hz, 1H), 3.66 (d, J = 15.0 Hz, 2H), 3.65 (m, 1H), 3.55
(m, 1H), 2.34 (m, 1H), 2.11 (m, 1H), 1.61 (m, 2H).

13C NMR (100 MHz, CDCls) § 159.85 (C), 159.55 (C), 149.10 (CH), 148.90(CH), 136.64(CH), 136.24(CH), 124.50(CH),
123.46(CH), 122.37(CH), 122.13(CH), 64.42 (CH,), 61.73 (CH), 56.71 (CH,), 30.06 (CH,), 25.56 (CH.).

HRMS (ESI): caled for C,H,5N4O [M+H]" 349.2023, found 349.2014.
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Figure S7. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2e.
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'H NMR (400 MHz, CDCls) & 8.60 (d, J = 4.9 Hz, 1H), 8.48 (d, J = 4.9 Hz, 2H), 7.64 (m, 3H), 7.55 (d, J = 7.8 Hz, 2H),
7.25(d, J="17.5 Hz, 1H), 7.16 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 7.11 (ddd, J = 7.4, 4.9, 1.3 Hz, 2H), 4.07 (d, J = 15.0 Hz,
2H), 3.97 (t, J= 7.3 Hz, 1H), 3.59 (d, J = 15.2 Hz, 2H), 3.57 — 3.40 (m, 10H), 3.35 (s, 3H), 2.37 (m, 2H).

13C NMR (101 MHz, CDCl3) § 160.63 (C), 158.50 (C), 149.22 (CH), 148.93 (CH), 136.50 (CH), 135.99 (CH), 124.73
(CH), 122.95 (CH), 122.27 (CH), 121.92 (CH), 72.05 (CHj), 70.66 (CHs), 70.63 (CH,), 70.07 (CH,), 68.82 (CH,), 61.05
(CH), 59.15 (CH.), 56.78 (CH,), 30.60 (CH,).

HRMS (ESI): caled for CysH;3N,O5 [MH+H]* 437.2547, found 437.2547.
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Figure S8. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2f.



anti

'H NMR (600 MHz, CDCls) & 8.63 (d, J= 4.8 Hz, 1H), 8.54 (d, J = 4.9 Hz, 2H), 7.54 (td, J = 7.6, 1.8 Hz, 2H), 7.44 (td,
J=17.6,1.9 Hz, 1H), 7.33 (d, J= 7.8 Hz, 2H), 7.17 — 7.04 (m, 8H), 6.77 (d, J= 7.8 Hz, 1H), 5.55 (d, J= 9.6 Hz, 1H), 4.45
(d, J=15.0 Hz, 2H), 3.85 (d, J = 9.6 Hz, 1H), 3.65 (d, J = 15.0 Hz, 2H).

13C NMR (150 MHz, CDCls) & 160.03 (C), 157.11 (C), 149.17 (CH), 148.98 (CH), 148.96 (CH), 142.11 (C), 136.60
(CH), 135.84 (CH), 127.83 (CH), 127.41 (CH), 127.09 (CH), 125.40 (CH), 123.34 (CH), 122.38 (CH), 122.07 (CH),
72.58 (CH), 72.25 (CH), 57.11 (CH.).

HRMS (ESI): caled for C;5H,5sN4O5 [M+H]* 397.2023, found 397.2014.
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Figure S9. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2g.
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2h

'H NMR (400 MHz, CDCls) § 8.58 (d, J = 4.9 Hz, 1H), 8.50 (d, J = 4.8 Hz, 2H), 7.66 (td, J = 7.7, 1.8 Hz, 1H), 7.54 (td,
J=17.7,1.8 Hz, 2H), 7.38 (d, J = 7.9 Hz, 1H), 7.22 (m, 6H), 7.13 (m, 4H), 5.62 (d, J= 6.2 Hz, 1H), 4.17 (d, J = 15.1 Hz,
2H), 4.07 (d, J = 6.3 Hz, 1H), 3.66 (d, J = 15.1 Hz, 2H).

13C NMR (101 MHz, CDCLy) § 159.76 (C), 157.84 (C), 148.69 (CH), 148.56 (CH), 142.98 (C), 136.77 (CH), 136.69
(CH), 128.04 (CH), 127.28 (CH), 127.15 (CH), 126.41 (CH), 123.21 (CH), 122.69 (CH), 122.15 (CH), 74.28 (CH), 68.89
(CH), 57.42 (CH.).

HRMS (ESI): calcd for C,sH,sN4O; [M+H]* 397.2023, found 397.2019.
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Figure S10. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 2h.
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'H NMR (400 MHz, CDCl3) § 8.68 (d, J = 4.6 Hz, m, 2H), 8.39 (d, J = 4.8 Hz, m, 4H), 7.61 (td, J = 7.6, 1.9 Hz, 2H),
7.44 (td, J=7.7, 1.8 Hz, 4H), 7.26 (m, 2H), 7.12 (d, J = 7.6 Hz, 2H), 7.05 (dd, J = 6.6, 5.1 Hz, 4H), 6.79 (d, J = 7.9 Hz,
4H), 4.89 (s, 2H), 3.95 (d, J = 15.2 Hz, 4H), 3.45 (d, J = 15.2 Hz, 4H).

13C NMR (101 MHz, CDCls) & 160.12 (C), 157.07 (C), 149.17 (CH), 148.47 (CH), 136.31 (CH), 135.60 (CH), 125.77
(CH), 123.09 (CH), 122.14 (CH), 121.87 (CH), 64.81 (CH), 57.28 (CH,).

HRMS (ESI): calcd for Cs¢H3sNg [M+H]" 579.2979, found 579.2969. Calcd for Cs¢H3sNg [M+2H]*" 290.1526, found
290.1520.
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Figure S11. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 21.
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3. Zinc complexes characterization

—°N (ClOg4)2

'H NMR (600 MHz, DMSO-dy) & 8.69 (d, J = 5.3 Hz, 1H), 8.61 (d, J= 5.3 Hz, 1H), 8.59 (d, /= 5.3 Hz, 1H), 8.15 (td, J
=738, 1.7 Hz, 1H), 8.03 (dt, J= 7.8, 4.7 Hz, 1H), 7.91 (t, /= 7.3 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.65 (t, J = 6.4 Hz,
1H), 7.57 (d, J = 7.5 Hz, 2H), 7.48 (t, J = 6.4 Hz, 1H), 7.38 (d, J = 7.9 Hz, 1H), 5.70 (s, 1H), 4.60 (d, J = 16.8 Hz, 1H),

4.48 (d,J=16.9 Hz, 1H), 4.40 (m, 2H), 4.34 (d, J = 17.5 Hz, 1H), 4.25 (m, 1H), 4.20 (d, J= 17.6 Hz, 1H).

13C NMR (151 MHz, DMSO-dq) 5 155.54 (C), 154.81 (C), 154.54 (C), 147.69 (CH), 147.25 (2 CH), 140.93 (CH), 140.73
(CH), 140.33 (CH), 124.98 (CH), 124.89 (CH), 124.63 (CH), 124.50 (CH), 124.38 (CH), 123.83 (CH), 66.78 (CH), 59.43
(CH,), 58.92 (CH,), 54.71 (CH,).

HRMS (ESI): calcd for C,0H,N4O3Zn [M - 2 ClO4+ HCOO]" 429.0900, found 429.0897
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Figure S12. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 3c.
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NN (ClO,),

HO

'H NMR (600 MHz, DMSO-dj) 5 8.70 (d, J= 5.2 Hz, 1H), 8.60 (br, 1H), 8.14 (td, J= 7.8, 1.7 Hz, 1H), 8.04 (td, J= 7.7,
1.6 Hz, 1H), 7.89 (t, J= 7.6 Hz, 1H), 7.80 (d, J= 8.1 Hz, 1H), 7.63 (t, J= 6.5 Hz, 1H), 7.56 (m, 2H), 7.46 (t, J = 6.5 Hz,
1H), 7.33 (d, J= 7.9 Hz, 1H), 5.19 (br, 1H), 4.46 (m, 3H), 4.16 (m, 2H), 3.80 (m, 1H), 3.67 (m, 1H), 2.44 (m, 1H), 2.35

(m, 1H).

13C NMR (151 MHz, DMSO-dy) 8 156.78 (C), 154.64 (C), 154.31 (C), 147.99 (CH), 147.21 (2CH), 141.09 (CH), 140.75
(CH), 140.22 (CH), 124.94 (CH), 124.91 (CH), 124.57 (CH), 124.30 (CH), 123.96 (CH), 123.70 (CH), 63.44 (CH), 58.73

(CH,), 58.31 (CH,), 54.18 (CH,), 30.42 (CH,).

HRMS (ESI): calcd for CyHysN4O5Zn [M - 2 ClO, + HCOOJ* 443.1056, found 443.1053.
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Figure S13. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 3d
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AN N | (CIOg),

HO

'H NMR (400 MHz, DMSO-d) 5 8.72 (d, J= 5.2 Hz, 1H), 8.61 (br, 2H), 8.15 (td, J= 7.8, 1.8 Hz, 1H), 8.05 (td, J= 7.7,
1.7 Hz, 1H), 7.88 (td, J= 7.7, 1.7 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.64 (dd, J= 7.6, 5.2 Hz, 1H), 7.58 (m, 2H), 7.46 (m,
1H), 7.32 (d, J = 8.0 Hz, 1H), 4.72 (t, J = 4.7 Hz, 1H), 4.55 (d, J = 16.5 Hz, 1H), 4.45 (d, J = 16.7 Hz, 1H), 4.26 (dd, J =
8.8, 3.7 Hz, 1H), 3.59 (m, 2H), 2.25 (m, 2H), 1.76 (p, J = 6.3 Hz, 2H).

13C NMR (101 MHz, DMSO-d50) § 156.85 (C), 154.74 (C), 154.36 (C), 148.11 (CH), 147.31 (CH), 147.25 (CH), 141.13
(CH), 140.79 (CH), 140.24 (CH), 124.99 (CH), 124.91 (CH), 124.67 (CH), 124.28 (CH), 124.05 (CH), 123.66 (CH),
66.40 (CH), 60.57 (CH,), 58.73 (CH,), 53.79 (CH,), 30.35 (CH,), 24.32 (CH,).

HRMS (ESI): caled for C5,H,sN403Zn [M - 2 Cl104+ HCOO]" 457.1213, found 457.1206.

4571206

o 100+
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§ 80 -
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2 S o i o i e e N S
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C22H25N403Zn Chg: +1: C= Hxs Na Oz Zn pa Chrg 1 Pattern

e 45712126
3 3 C22H25 N4 O364Zn

c A

g 80

= = 459.11815

EN i C2oHos N4 Oz86Zn

= e
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® 20 C22H25N4 0388Zn

] ]
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| | I | I | |
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miz

Figure S14. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 3e
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4. Cobalt complexes characterization

4c

(ClOg4)2
74
— : \\ —

HO \_/

Elemental analysis: calcd. for C;9H,,N4O09Cl,CoH,0-0.5 CH;CN: C, 38.95; H, 3.84; N, 10.22. Found: C, 39.10; H, 3.81;
N, 10.03.

HRMS (ESI): calcd for C19Hp)N4O5CICo [M - ClO4]* 478.0449, found 478.0447.

100 478.0447

80

60 -

40 480.0417

20 479.?4 85

Relative Abundance

481.0448
ot Elln e e =0 _
I T I T | T | T
478 479 480 481
miz

C19H20N405CICo Chg: +1: Cis H20 N2 Os Cl Co pa Chrg 1 Pattern
100 - _ 478.04487

J CioH20N4 O533C| %59 Co
S 804
o =
=]
S 60
3 5 480.04192
o 40 C1iaH20N4 O537CI%2Co
5 504 481.04528
i J ~C18"13CH20N40597CI%9Co

0 T T T 1 1 |I T T T T T T
476 478 480 482 484 486

miz

Figure S15. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 4¢
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HO

(ClOg4)2

Elemental analysis (%) calcd. for C,0H,,N409C1,Co:0.33 CH;CN-1.67 H,O: C, 39.03; H, 4.17; N, 9.54. Found: C, 38.60;
H, 3.95; N, 9.71.

HRMS (ESI): caled for CypH22N4O5CICo [M - Cl04]* 492.0605, found 492.0608.

100 -
80
60
40
20

Relative Abundance

N

492.0608

494 0576

493.0641
495.0608
! |

-
492

|
493 494 495
miz

C20H22N405CICo Chg: +1: C20 H=2 N4 Os Cl Co pa Chrg 1 Pattern

Relative Abundance

100
80
60 -

40

20 -

o

492.06052

CooH22N40535CI139Co

492

494 05757
CooHzz2 N4 O537Cl52Co
496.06428
‘ C1813C2H22 l}l4 0537Cl55Co
| |
I I T I | | [
493 494 495 496 497
miz

Figure S16. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 4d
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HO

(ClO4)2

Elemental analysis (%) calcd. for C,H,5sN;,09Cl,Co°0.67 CH;CN: C, 42.33; H, 4.14; N, 10.32. Found: C, 42.72; H, 4.25;

N, 9.81.

HRMS (ESI): calcd for C,1H,5N4O5sClCo [M - ClO4]* 506.0762, found 506.0759.

@ 3
2 100 506.0759
o] |
= o
=1 =
3 3
g 507 508.0732
2 E 507.0790
¢ 316050757 | ‘ 809.0787 510 1649
[ ) T I I I [
505 506 507 508 509 510
miz
C21H24N405CICo Chg: +1: Ca Hx N2 Os Cl Co pa Chrg 1 Pattern
100 - 506.07617
] C21H24 N4 Q535CI139Co
S 80-
(o] =
2
S 60
2 2 508.07322
2 40 C21Hz24 N4 0537CI%2Co
2 ]
2 207 509.07658
7] [ Co0'¥CH24N4 0597CI59Co
0 T T T T T T T T T T T T T T
505 506 507 508 509 510 511

miz

Figure S17. Experimental (top) and simulated (bottom) HR ESI-MS spectrum of 4e
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5. NMR spectra
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