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Experimental data

Table S1. Experimental data on the IR and UV-Vis spectra of compounds 4-12, 16, 17 and 19-
21 and kinetic data of compound 7-9, 16, 17 and 20.

Compound IR, cm™ L, M () t 15, Min Kops*10% sec’.
2019, 1938°
4 2020, 193> | 323 (1766)’
2020, 1933 | 324 (1654)
1927. 18632 ?03 3258), 508
o 877 ) a
! 18?3’12220 204 (642), 404 | %7 0.17+0.003
' (584)"
2005. 19362 ?03 §§272), 629
! 867
10 2004, 1933°
195501 492 (917), 616
2004, 1936 (120
2022, 1937
> 2021 1036 | 334 (A177)
390 (1082), 495
1927, 1862 (479) i a
| 1021, 1855° | 418 (1242), 502 | *° 1.94:0.018
(994)"
502 (607), 605
1 2002, 19342 (107)?
2004, 1933" 496 (1078), 590
(509)°
1067, 1905° | 329 (3586)° - :
16 1965, 1902° 321 (1661)" 248 0.52+0.006
2020, 1935°
6 2019, 19340 | 332 (1594)
2020, 1932¢ | 332(2082)
1938. 18562 ?32 51.002), 504
i 839 i a
’ igfg'igigc 435 (1114), 503 | *4 1.810.025
’ (1142)"
2005. 19392 ?03 31.024), 629
! 391
12 2003, 1934°
2002. 1932¢ 502 (1521), 662
: (476)°
1071, 1910° | 334 (2613)° ) :
17 1968, 1907° | 331 (645)° 533 0.22+0.002
2023, 1938
19 2027, 1044¢ | 332 (1263)
2021 1933 | 329 (1487)°
1927, 1862° ?37 817§§98)’ 495
e a a
# T 9Tl | 362 (548), 500 | 2 0.56+0.003
’ (252)¢
’1 2005, 1936 | 509 (946), 639
2002, 1938¢ (251)?
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2006, 1934

507 (1026), 651
(383)°

a—in benzene, b —in THF, c —in CH3CN, d — in gas phase, e — in cyclohexane, f —in

capillary layer.
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IR spectra
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Figure S1. IR monitoring in the v(CO) region of the dark thermal reaction of 7 to 4 in benzene
for 140 min.
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Figure S2. IR monitoring in the v(CO) region of the dark thermal reaction of 7 to 4 in
acetonitrile for 120 min.
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Figure S3. IR spectra in the v(CO) region in benzene: a) after irradiation of 5; b) the dark
thermal reaction of 8 to 5 after 430 min.
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Figure S4. IR spectrum in the v(CO) region of compound 10 in benzene.
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Figure S5. IR spectra in the v(CO) region in benzene: a) after irradiation of 6; b) the dark
thermal reaction of 9 to 6 and 12 in the presence of air and CO for 620 min.
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Figure S6. IR spectra in the v(CO) region in benzene: a) after the dark thermal reaction of 9 to 6
and 12 in the presence of air and CO; b) the photolysis of 6 and 12 for 6 min.
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Figure S7. IR monitoring in the v(CO) region of the dark isomerization of 8 to 16 in benzene for

180 min.
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Figure S8. IR monitoring in the v(CO) region of the dark isomerization of 8 to 16 in THF for

230 min.
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Figure S9. IR monitoring in the v(CO) region of the dark isomerization of 20 to 19 in benzene

for 200 min.
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Figure S10. IR monitoring in the v(CO) region of the dark isomerization of 20 to 19

cyclohexane for 180 min.
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Figure S11. IR monitoring in the v(CO) region in cyclohexane: a) the spectrum of 19; b) the
photolysis of 19 for 6 min; c) the dark thermal reaction of 20 to 19 and 21 in the absence of air
and CO; d) the photolysis of 19 and 21 for 2 min.
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'H NMR spectra
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Figure S12. 'H NMR spectra of compound 4 in acetonitrile-ds.
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Figure S13. *H NMR spectra of compound 5 in deuterobenzene.
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Figure S15. 13C NMR spectra of compound 6 in acetone-d6.
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Figure S16. 'H NMR spectra of irradiation of compound 4 in acetonitrile-ds for 4 min.
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Figure S17. *H NMR spectra of irradiation of compound 5 in deuterobenzene for 4 min.
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Figure S18. *H NMR spectra of irradiation of compound 6 in deuterobenzene for 4 min.
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Figure S19. *H NMR spectra of compound 16 in deuterobenzene.
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Figure S20. *H NMR spectra of compound 17 in deuterobenzene.
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Figure S21. 3C NMR spectra of compound 17 in deuterobenzene.
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Figure S23. *H NMR spectra of compound 19 in deuterobenzene.
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Figure S24. 13C NMR spectra of compound 19 in CDCls.
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Figure S25. *H NMR spectra of irradiation of compound 19 in deuterobenzene for 4 min.
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UV-Vis spectra
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Figure S26. UV-Vis spectra of complex 4, chelate 7 and radical 10 in benzene.
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Figure S27. UV-Vis spectra of complex 16, chelate 8 and radical 11 in THF.
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Figure S28. UV-Vis spectra of complex 19, chelate 20 and radical 21 in benzene.
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Mass spectra
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Figure S29. Mass spectrum of compound 6.
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Figure S30. Mass spectrum of compound 12.
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X-ray data

Figure S31. Molecular structure of 4 in the crystal. Selected bond lengths (/3\): Mn(1)-C(2)
2.161, Mn(1)-C(15) 1.801, C(1)-C(6) 1.508, C(6)-N(1) 1.464, N(1)-C(8) 1.344, N(2)-C(8)
1.354, C(8)-S(1) 1.698.

Figure S32. Molecular structure of 17 in the crystal. Selected bond lengths (A): Mn(1)-C(2)
2.160, Mn(1)-C(9) 2.153, Mn(1)-C(10) 2.144, Mn(1)-C(18) 1.791, C(1)-C(6) 1.514, C(6)-N(1)
1.486, N(1)-C(11) 1.357, C(8)-C(9) 1.514, C(9)-C(10) 1.406, N(2)-C(11) 1.355, C(11)-S(1)
1.697.

Table S2. Crystal data, data collection and structure refinement parameters for 4 and 17.

Compound 4 17

Molecular formula C17H1sMnN20O3S C19H19MNnN202S
Formula weight 382.31 394.36
Dimension, mm 0.48x0.33x0.06 0.28x0.27x0.20
Temperature, K 120(2) 100(2)

Crystal system monoclinic orthorhombic
Space group P2i/c P21212,

a, A 17.4375(9) 10.2317(4)

b, A 5.9269(3) 12.9587(5)
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c, A

a, deg.

p, deg.

7, deg.

v, A3

Z

Peale, § cm™

Linear absorption (), cm™
Tmin/ Tmax

2 Ghnax, deg.

No. unique refl. (Rint)

No. observed refl. (1>20(1))
No. parameters

R1 (on F for observed refl.)?
WR2 (on F? for all refl.)°

GOOF

17.8745(9)
90
115.8810(10)
90
1662.05(15)
4

1.528

9.37
0.662/0.946
60

19648 (0.0222)
4128

220

0.0239
0.0655

1.032

12.9648(5)
90

90

90
1719.00(12)
4

1.524

9.04
0.714/0.956
70
20239(0.0347)
3214

231

0.0241
0.0637
1.053

"Ri=2|[Fol - [Fel [12]Fo]

"WR2 = {Z[W(Fo” - F?)?)/Ew(Fo?)*}
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Cyclic voltammogram
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Figure S33. Cyclic voltammogram of 0.1 M solution of tetraethylammonium tetrafluoroborate in
acetonitrile in the presence of 7.8x10 M of 12. Scan rate 100 mV/s.
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DFT calculation

Table S3. Calculated characteristics of compounds 4-12, 16 and 17 by methods of B3LYP/6-
31G* and DFT B3LYP/6-311+G*.

Compound Solvent Et, a.u. Ezpc ,a.u. Ec, a.u. S, kcal/M
grad

4 Gas phase -2541.187597 -2540.896608 | -2540.953681 171.226

7 Gas phase -2427.832853 -2427.550599 | -2427.601680 152.818
(-2428.164952)

7a Gas phase -2427.820918 -2427.541802 | -2427.591677 150.497
(-2428.145070)

10 Gas phase -2427.232189 -2426.962317 | -2427.013718 152.908

5 Gas phase -2618.578086 -2618.253118 | -2618.313312 181.632

8 Gas phase -2505.221343 -2504.904920 | -2504.958187 161.266
(-2505.568263)

8a Gas phase -2505.202944 -2504.890266 | -2504.942990 160.518
(-2505.5433701)

11 Gas phase -2504.615067 -2504.312257 | -2504.367703 166.439

16 Gas phase -2505.224749 -2504.906749 | -2504.959319 158.147
(-2505.562081)

6 Gas phase -2657.884890 -2657.531620 -2657.592041 184.981

Benzene -2657.891746 -2657.538565 | -2657.599123 185.279

THF -2657.898198 -2657.545111 | -2657.605385 184.637

CHsCN -2657.901499 -2657.548509 | -2657.608796 184.726

9 Gas phase -2544.531895 -2544,187233 | -2544.241569 166.386
(-2544.886055)

Benzene -2544,539787 -2544.195039 | -2544.249146 165.790

THF -2544.546894 -2544.202258 | -2544.256582 166.307

CHsCN -2544.550402 -2544.205924 | -2544.260765 167.526

9a Gas phase -2544.515367 -2544.174422 | -2544.228122 165.452
(-2544.862845)

Benzene -2544.521434 -2544.180421 | -2544.233778 164.556

THF -2544.526796 -2544.185827 | -2544.239211 164.568

CHsCN -2544.529361 -2544.188464 | -2544.242013 164.952

12 Gas phase -2543.926207 -2543.595061 | -2543.651203 170.644

Benzene -2543.931937 -2543.600914 -2543.657095 170.715

THF -2543.937768 -2543.606832 | -2543.663177 171.096

CHsCN -2543.940885 -2543.609967 | -2543.666265 170.994

17 Gas phase -2544,537829 -2544.191470 | -2544.245021 163.076
(-2544.882400)

Benzene -2544.545229 -2544.198834 | -2544.252116 162.451

THF -2544.552466 -2544.206133 | -2544.259507 162.685

CHsCN -2544.556194 -2544.210029 | -2544.263797 163.646
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Figure S34. Optimized structures of compounds 7, 7a and 10.
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Figure S35. Optimized structures of compounds 8, 8a, 11 and 16.
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Figure S36. Optimized structures of compounds 9, 9a, 12 and 17.

S25



Table S4. The dependence of the atomic spin population (o) in radical 12 on the solvent
dielectric constant (g).

Solvent € DFT (ROB3LYP/6-31G*) DFT (ROB3LYP/6-
311+G¥)
(S) o(Mn) o(S) o(Mn) o(S)
gas phase 1.0000 0.720 0.145 0.683 0.185
benzene 2.2706 0.731 0.134 0.696 0.172
THF 7.4257 0.743 0.121 0.711 0.156
acetonitrile 35.6880 0.750 0.114 0.720 0.147
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