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Fig. S11: AT IR spectra of a) 1, b) 2 and c) 3.

S3




PeL~_
L8~
BLi—
8L
g
e
658 —

Wl —

Pi—

I§l—

ell—

wL—

08—

e—

658 —

alll,

" 86 BS5S 84 83 82 81 80 79 78 7.7 76 75 74

ppm

HEEREH

E

a)

0568 —
1Zer—

09°ELE
86°¢LL
SE'GHE

SL9LE /
STLLE /_
6422
LEEet /
£8'6ZF
9’2k
rlszl

ezl /

%6'GeL—
62217
858z} 7
L
LeveL

£L6EL \
00'LtL

8€°90C —

06’21 —
18'122—

16928 —

09ELL
86CLE V,
SEELE~_
29—
SZTILL—"

6L7TL
LIzl /
S.mﬂ/.

mm.quV
pIsel—7

szl \
2652k
v6LZL \
8g'8zL
Ve~
Level

ELBEL~
0oLl

06'60L—"
SrisL—7

pszsl s

thpst—

062012 —

L81T—

L1998 —

L L

) ‘ l.‘

115 ppm

150 145 140 135 130 125 120

155

ppm

225

230

B

50

AL

PpmM

220 210 200 190 180 170 160 150 140 130 120 110 100 90 30 70 60

230

b)

S4



T T T
115 F1 [ppm]

T
120

T
125

T
130

T
135

140

‘ T T T
8.8 8.6 B.4 B.2 8.0 78 76 F2 [ppm]

Fig. S2+: NMR analysis of 1 in DMS0-dg, a) H, b) 13C and ¢) {13C, 'H} HSQC.
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Fig. S31: NMR analysis of 2 in DMSO-dg, a) 'H, b) 13C, ¢) {'H, 'H} COS90 and d) {*3C, 'H}
HSQC.
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Fig. S41: NMR analysis of 3 in DMSO-dg, a) 'H, b) 13C and ¢) {13C, 'H} HSQC.
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Table S17: Selected experimental and theoretical bond lengths (A) and angles (°) of complexes 1 and 2.

1 2
Exp. B3LYP/ | B3LYP/ | B3LYP/ | MO05/ Exp. B3LYP/ | B3LYP/ | B3LYP/ | M05/
LANL2DZ | Gen* def2- def2- LANL2DZ | Gen* | def2-SVP | def2-
SVP SVP SVP
Mn-C(1) 1.809(3) | 1.819 1.812 1.823 | 1.794 Mn-C(1) 1.807 (2) 1.819 1.811 1.821 1.792
Mn-C(2) 1.805(3) | 1.805 1.796 1.808 | 1.778 Mn-C(2) 1.804 (2) 1.819 1.796 | 1.808 1.777
Mn-C(3) 1.847(3) | 1.801 1.791 1813 | 1.792 Mn-C(3) 1.800 (2) 1.800 1790 | 1.812 1.792
Mn-N(1) 2.028(3) | 2.034 2.054 | 2.074 | 2.080 Mn-N(1) 2.027 (2) 2024 | 2.045 | 2.063 2.069
Mn-N(3) 2.130(2) | 2.123 2144 | 2175 | 2197 Mn-N(3) 2.110 (2) 2.111 2134 | 2.163 2.186
Mn-Br 2.534(1) | 2.622 2.660 2572 | 2.530 Mn-Br 2.5457 (8) | 2.630 2666 | 2577 2.536
C(1)-0(1) 1.153(4) | 1179 1.154 1149 | 1.153 C(1)-0(1) 1.139 (2) 1.179 1.155 1.151 1.153
C(2)-0(2) 1.138(3) | 1.180 1.156 1151 | 1.154 C(2)-0(2) 1.135 (3) 1.180 1.156 | 1.150 1.154
C(3)-0(3) 1.068(3) | 1.180 1.156 1150 | 1.153 C(3)-0(3) 1.137 (3) 1.180 1.156 | 1.150 1.153
C(1)-Mn-C(2) | 85.7(1) 87.8 88.6 89.4 87.9 [ C(1)-Mn-C(2) | 85.57 (9) 86.6 87.3 87.4 85.9
C(1)-Mn-C(3) | 86.1(1) 94.1 93.8 94.5 92.9 | C(1)-Mn-C(3) | 88.37(9) 93.5 93.1 93.5 85.9
C(1)-Mn-N(1) | 177.0(1) | 1715 1718 170.7 | 1719 | C(1)-Mn-N(1) | 175.05(8) | 173.7 174.1 173.6 174.
C(1)-Mn-N(3) | 100.2(1) 97.6 97.8 97.4 98.9 | C(1)-Mn-N(3) | 100.06 (8) | 99.2 99.4 99.8 101.1
C(1)-Mn-Br | 96.32(9) 84.5 85.3 85.0 86.3 C(1)-Mn-Br | 87.39 (6) 85.1 85.9 85.7 86.9
C(2)-Mn-C(3) | 92.2(1) 93.7 92.8 93.7 169.7 | C(2)-Mn-C(3) | 90.53 (9) 94.4 93.45 94.6 92.9
N(1)-Mn-C(2) | 96.2(1) 94.1 94.2 94.2 953 | N(1)-Mn-C(2) | 95.91(8) 94.4 94.7 94.5 95.9
C(2)-Mn-N(3) | 173.9(1) | 1693 169.4 1685 | 169.7 | C(2)-Mn-N(3) | 169.00(8) | 168.1 168.3 167.4 169.1
C(2)-Mn-Br | 87.64(9) 87.2 88.6 88.2 90.1 C(2)-Mn-Br | 87.63(7) 86.9 88.4 88.2 89.9
N(1)-Mn-C(3) | 91.4(1) 93.9 93.7 93.8 944 | N(1)-Mn-C(3) | 96.33 (8) 92.6 923 923 93.1
C(3)-Mn-N(3) | 89.9(1) 95.1 95.1 94.9 95.0 | C(3)-Mn-N(3) | 99.02 (8) 95.6 95.7 95.1 95.1
C(3)-Mn-Br | 177.52(9) | 178.3 178.2 83.2 1774 | C(3)-Mn-Br | 17550(7) | 178.0 1779 | 1771 177.1
N(1)-Mn-N(3) | 77.98(9) 79.2 78.2 77.7 769 | N(1)-Mn-N(3) | 77.71 (6) 78.7 77.6 77.1 76.3
N(1)-Mn-Br | 86.17(7) 87.4 87.1 86.5 86.3 N(1)-Mn-Br | 87.95 (5) 88.7 88.6 88.3 87.5
N(3)-Mn-Br | 90.01(6) 84.2 83.5 83.2 82.7 | N(3)-Mn-Br | 83.23(4) 83.2 82.6 82.2 82.2

*Gen: LANL2DZ for bromine atom and 6-31G(d) for the rest of the elements
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Table S2+t: Selected theoretical bond lengths (A) and angles
(°) of complex 3.
B3LYP/ B3LYP/ | B3LYP/ MO05/
LANL2DZ Gen* def2-SVP | def2-
SVP
Mn-C(1) 1.812 1.803 1.817 1.789
Mn-C(2) 1.812 1.806 1.817 1.789
Mn-C(3) 1.793 1.784 1.804 1.785
Mn-N(1) 2.042 2.064 2.085 2.089
Mn-N(3) 2.072 2.093 2.113 2.131
Mn-Br 2.603 2.635 2.554 2.515
C(1)-0(1) 1.180 1.156 1.150 1.153
C(2)-0(2) 1.179 1.155 1.149 1.153
C(3)-0(3) 1.184 1.159 1.153 1.156
C(1)-Mn-C(2) 89.8 90.9 91.0 90.0
C(1)-Mn-C(3) 93.9 93.0 94.0 92.5
C(1)-Mn-N(1) 170.8 170.4 169.8 170.8
C(1)-Mn-N(3) 94.3 93.9 94.3 95.2
C(1)-Mn-Br 85.9 87.2 86.6 88.0
C(2)-Mn-C(3) 93.9 93.2 94.0 92.5
N(1)-Mn-C(2) 95.6 96.1 95.7 96.7
C(2)-Mn-N(3) 170.7 171.6 170.3 171.2
C(2)-Mn-Br 86.1 87.9 87.2 88.6
N(1)-Mn-C(3) 93.2 93.1 93.0 93.4
C(3)-Mn-N(3) 94.1 93.3 93.7 94.2
C(3)-Mn-Br 179.7 178.9 178.7 178.7
N(1)-Mn-N(3) 79.3 78.3 78.0 77.3
N(1)-Mn-Br 87.0 86.6 86.2 85.9
N(3)-Mn-Br 85.8 85.6 85.0 84.5

*Gen: LANL2DZ for bromine atom and 6-31G(d) for the rest of the elements
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Fig. S5t: UV /Vis spectral changes of 1 upon the photolysis at 468 nm for one minute after pre-incubation in the dark for 16 h.

| Table S3t: Computed excitation energies (eV), electronic transition configurations and oscillator strengths (f) of the studied complexes |
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(selected, (f> 0.02)

Energy (cm™?) | Wavelength (nm) | f Major contributions (>20%)
e Complex 3
e B3LYP/LANL2DZ
23264 429 0.0024 HOMO—-LUMO (76%)
24228 412 0.0302 HOMO-1-LUMO (76%)
28401 352 0.0694 HOMO-2-LUMO (78%)
30033 332 0.0787 HOMO-5-LUMO (37%), HOMO-3-LUMO (43%)
31255 319 0.2111 HOMO-5-LUMO (31%), HOMO-3—-LUMO (34%)
37519 266 0.1025 HOMO-3-LUMO+1 (68%)
e CAM-B3LYP/LANL2DZ
25746 388 0.0208 HOMO-1—-LUMO+2 (25%)
31729 315 0.0605 HOMO—LUMO (38%)
32146 311 0.0214 HOMO-1—LUMO (62%)
33917 294 0.345 HOMO-2—LUMO (86%)
35658 280 0.1213 HOMO0-4—LUMO (26%), HOMO-3—LUMO (46%)
40942 244 0.0516 HOMO—LUMO+1 (50%)
e CAM-B3LYP/def2-SVP
25242 396 0.02 HOMO-1-LUMO+2 (26%)
28766 347 0.0028 HOMO—LUMO (44%)
34017 293 0.4256 HOMO-2—LUMO (77%)
35862 278 0.1555 HOMO-4—LUMO (78%)
37269 268 0.0482 HOMO-5—LUMO (64%)
40603 246 0.0349 HOMO-6—LUMO (70%)
e Complex1
e B3LYP/LANL2DZ
22621 442 0.0042 HOMO—LUMO (79%)
23988 416 0.0269 HOMO-1—LUMO (84%)
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27461 364 0.0817 HOMO-3—LUMO (74%)

29314 341 0.1100 HOMO-4—LUMO (65%)

31381 318 0.2451 HOMO-7—LUMO (47%)

34036 293 0.1086 HOMO-6—LUMO+1 (71%)

34690 288 0.1179 HOMO-5—LUMO+1 (49%)

o CAM-B3LYP/LANL2DZ

25461 392 0.0176 HOMO-1-LUMO+3 (20%)

29545 338 0.0216 HOMO-LUMO (25%)

33138 301 0.4448 HOMO-3-LUMO (52%), HOMO-2-LUMO (24%)
34965 285 0.2086 HOMO-5-LUMO (52%)

39844 251 0.0583 HOMO-8-LUMO (34%), HOMO-2-LUMO+1 (23%)
e CAM-B3LYP/def2-SVP

23783 420 0.0017 HOMO—-LUMO+3 (29%)

25088 398 0.0206 HOMO-1-LUMO+3 (30%)

27898 358 0.0131 HOMO-LUMO (44%)

28233 354 0.0052 HOMO-1-LUMO (23%)

28728 348 0.0301 HOMO-1-LUMO (23%)

32147 311 0.4179 HOMO-3-LUMO (65%)

33886 295 0.2371 HOMO-5-LUMO (70%)

37226 268 0.1479 HOMO-7-LUMO (23%), HOMO-2-LUMO+1 (41%)
39026 256 0.0553 HOMO-8—=LUMO (29%)

e Complex 2

« B3LYP/LANL2DZ

22662 441 0.0087 HOMO—LUMO (75%)

24183 413 0.0248 HOMO-1—LUMO (77%)

25368 394 0.0021 HOMO—LUMO+2 (22%)

28918 345 0.0472 HOMO—LUMO+1 (32%)

29350 340 0.1068 HOMO-5—LUMO (51%)

31065 321 0.2522 HOMO-7—LUMO (59%), HOMO-5—LUMO (23%)
34904 286 0.0784 HOMO-5—LUMO+1 (43%)
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o CAM-B3LYP/LANL2DZ

24212 413 0.0023 HOMO—LUMO+3 (23%)

30673 326 0.0503 HOMO—LUMO (46%)

31782 314 0.0154 HOMO-2—LUMO (21%), HOMO—LUMO+4 (22%)
33273 300 0.2946 HOMO-4—LUMO (54%)

34361 291 0.1874 HOMO-3—LUMO (23%)

39150 255 0.0337 HOMO-2—LUMO+1 (34%), HOMO-1—LUMO+1 (36%)
e CAM-B3LYP/def2-SVP

25150 397 0.0195 HOMO-1—LUMO+3 (26%)

27797 359 0.015 HOMO—LUMO (28%)

28509 350 0.0114 HOMO-1—LUMO (20%), HOMO—LUMO (20%)
32200 310 0.2338 HOMO-4—LUMO (57%)

32526 307 0.2624 HOMO-2—LUMO (27%)

33672 296 0.1951 HOMO-5—LUMO (70%)

37104 269 0.1185 HOMO-1—LUMO+1 (59%)

Only strong transitions with an oscillator strength > 0.01 in the 250-800 nm range are reported. Only contributions >20% are listed. The
reversed order is due to state experiencing a smaller solvent shift than most of the others.
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Fig. S61: TD-DFT calculated spectra of 1-3.
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