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TABLE S26: Orbital Energies/MnuxMniv(p - O)2 (Oac)(TACN)2 BS ACCINT=3.S

MnmMniN(p-O) 2 (Oac)(TACN)2 BS ACCINT=3.5 Orbital Energies and Descriptions for a- A"
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -29.0780 1.0 Nt IS(61.3), C IS(14.1), H4 15(11.1),
2 -28.9820 1.0 N, IS(61.7), C2 IS(13.8), H12 IS(11.2),
3 -27.9340 1.0 O IS(94.0),
4 -25.1480 1.0 Nc IP-Z(8.2), Nt IS(5.2), Nt IP-Y(5.1), Cl IS(34.7), C, IS(17.7), H5 IS(8.5),
5 -24.9730 1.0 Nc IP-Z(7.8), Nt IS(5.1), N, 1P-Y(5.4), Cz IS(34.0), C2 IS(18.5), H13 IS(8.4),
6 -21.9770 1.0 Nc IP-Z(8.5), Nt IP-Y(8.1), C, IS(12.6), C, 1S(13.8) C3 IS(12.5), H5 IS(6.2), H7 IS(6.6), HID IS(5.4),
7 -21.8210 1.0 Nc IP-Z(7.9), Nt IP-Y(7.8), C3 IS(13.0), C2 IS(12.5), C2 IS(13.3), H13 IS(6.4), H15 IS(6.3), His 1S(5.8),
8 -20.8060 1.0 Nt IP-X(17.5), Cl 1S(7.1), C3 1S(15.4), H4 IS(6.3), H8 IS(9.4), H9 IS(11.0), HIo IS(6.0),
9 -20.6850 1.0 N, IP-X(17.5), C2 IS(7.7), C IS(14.5), H12 IS(6.4), H16 IS(9.8), H17 IS(10.8), HIS 1S(5.6),

10 -18.7440 1.0 No 1P-Z(5.1), Nt IP-X(5.1), Nt IP-Y(25.8), C; 1P-Z(5.4), CI 1P-Z(12.6), H4 18(7.8), H7 IS(6.2),
11 -18.5940 1.0 N; IP-X(5.2), N, IP-Y(26.1), C2 IP-Z(13.6), H12 IS(7.8), H15 IS(7.2),
12 -17.9560 1.0 Nc 1P-Z(12.41 C, IP-X(18.8), CI IP-X(11.4), H6 1S(11.2), H7 IS(9.4)
13 -17.7730 1.0 No 1P-Z(12.7), C IP-X(19.0), C2 IP-X(12.4), H14 1S(11.1), H15 IS(8.4),
14 -16.7370 1.0 0' IP-Z(19.7 0' 1P-Z(23.2), C. IP-Z(30.0), Cb IP-Z(13.1), H2 IS(7.9),
15 -16.4340 1.0 N0 IP-Z(8.4), Nt 1P-X(6.4), Nt 1P-Z(6.4), C, 1P-Y(7.1), C, IP-Z(7.6), C 1P-X(14.5), C IP-Y(7.6), CI 1P-Z(7.0), HS IS(13.0),
16 -16.2550 1.0 N, IP-Z(8.9), N, IP-X(6.9), N, 1P-Z(6.2), C3 IP-Y(7.6), C; IP-Z(7.2), C2 1P-X(13.5), C2 IP-Y(7.9), C2 IP-Z(7.5), H16 IS(12.6),
17 -16.1920 1.0 Nt IP-X(5.1), N, IP-Z(20.8), C; IP-X(6.3), C3 IP-X(1 1. H6 IS(7.3) H IS(8.6),
18 -16.0710 1.0 N; IP-X(5.2), N IP-Z(21.0), C 1P-X(6.8), C2 IP-X(1 1.3), H14 IS(7.4), H17 IS(8.4),
19 -15.9720 1.0 N, IP-Z(6.8), Nt IP-Y(5.7), C, IP-Y(18.7), C IP-Z(5.8), C1 IP-X(5.3), H5 IS(20.7), Hg IS(5.5),
20 -15.7950 1.0 No 1P-Z(8.0), N; 1P-Y(5.8), C3 IP-Y(19.1), C3 IP-Z(5.9), C2 IP-X(5.5), H13 IS(20.41 H16 IS(6.0),
21 -14.9480 1.0 MnIII ID-XZ(8.5), MnIV ID-XZ(21.7), 0 IP-X(51.7),
22 -14.6740 1.0 0 IP-Y(5.3), O IP-Z(6.7), Oa IP-Z(8.9), Cb IP-Z(31.4), H2 1S(31.9),
23 -14.3590 1.0 MnIII ID-XZ(l1.7), MnlV 1D-XZ(7.5), 0 IP-Z(22.5), H9 IS(6.4),
24 -14.1400 1.0 C IP-X(6.2), C1 IP-Z(7.4), H6 IS(8.6), H7 IS(7.6), H9 1S(7.0),
25 -14.0270 1.0 C 1P-X(5.3), C2 IP-Y(6.4), H7 1S(5.7), H17 IS(9.7), HIS IS(5.3),
26 -13.9330 1.0 C3 IP-Y(10.O), H9 IS(5.5), HIo IS(8.9), H14 IS(5.9), H15 IS(5.9),
27 -13.8390 1.0 C2 IP-Y(12.7), H13 IS(5.9), H15 IS(8.0), H17 IS(6.4), HIS IS(11.2),
28 -13.5180 1.0 MnIV ID-YZ(31.4), 0 IP-Y(25.3), O' IP-Z(15.0),
29 -13.2180 1.0 0 1P-X(5.1), On 1P-Z(13.5), Ol 1P-Z(18.6), N, IP-Z(9.6),
30 -12.9670 1.0 MnIII ID-YZ(4.5), 0 IP-X(7.6), 0 IP-Y(11.7), O IP-Z(15.8), 0 IP-Z(22.71 Nt 1P-X(5.7), Nt IP-Z(6.2),
31 -12.4410 1.0 0 IP-Z(41.9), Nt IP-X(8.4), Nt IP-Z(10.0), N, IP-X(9.0), N, IP-Z(10.5),
32 -11.3520 1.0 Mnlll ID-YZ(5.6), MnIV ID-YZ(49.9), 0 IP-Y(28.3),
33 -8.7200 0.0 Mnll ID-YZ(75.9), 0 IP-Y(l1.9),
34 -7.8870 0.0 MnIV ID-XZ(50.1), 0 IP-X(14.7), 0 IP-Z(8.1), Nt IP-Z(5.3),
35 -6.8730 0.0 MnMl ID-XZ(61.6), 0 IP-X(5.2) 0 1P-Z(11.71
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TABLE S26: Orbital Energes/MnnMniv(u - O)2 (Oac)(TACN) 2 BS ACCINT=3.5 S122

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -6.2120 0.0 0& IP-Z(17.7), C)' IP-Z(14.9), C. IP-Z(53.3), H2 1S(9.1)
37 -5.1550 0.0 H4 18(11.8), H4 2S(6.6), H5 18(8.1). H5 28(5.7), H7 18(16.7), H7 28(12.8). H12 ISC7.5, H13 IS(6.1), H15 18(12.6) H15 2S(10.4),
38 -4.6410 0.0 H4 18(17.9) H7 IS(8.2), H12 IS(17.8), H12 2S(5.3), H13 18(6.8), H15 18(12.8) H15 28(6.1)
39 -4.3190 0.0 H4 18(11.5) H5 is(5.9), H5 2S(10.1), H6 18(8.6). H12 IS(129), H13 28(7.0),
40 -4.0470 0.0 C2 SP-Z((.1 6) H6 (10.9), HI 18(24.2), HS 2(13.9), H12 IS(5.7), H14 S1(6.5), H16 IS(8.2), H16 2S(5.3),
41 -3.9220 0.0 H5 IS(7.21 HS IS(9.8), H14 IS(8.5), H16 18(29.0), H16 2S(16.1), H17 2S(5.4),
42 -3.6320 0.0 Nc IP-Z(10.6), Nt IP-Y(8.8), C IP-Z(5.6), C. 1P-Y(19.8), C IP-Z(5.4), C3 1P-X(5.0), H4 IS(5.5), Hs IS(5.9), Hg 1S(10.7), H13 IS(5.9),



TABLE S27: Orbital EnergiesMMnw(p - O)2(Oac)TACN)2 HS ACCINT=3.5

MnmMnN(p - O)2(Oac)(TACN)2 HS ACCINT=3.5 Fragment Types

Atom types Indices Charges Alpha Spin Beta Spin Net Spin
Mnj 1 1.059 4.572 1.368 3.2040
Mnw 2 1.066 4.653 1.281 3.3720
0 3 5 -0.783 3.512 3.272 0.2400
oa 4 -0.632 3.321 3.312 0.0090
o1 6 -0.637 3.329 3.307 0.0220
N. 7 -0.373 2.692 2.682 0.0100
Nt 8 9 -0.424 2.691 2.732 -0.0410
N' 10 -0.372 2.685 2.687 -0.0020
N 11 12 -0.421 2.692 2.729 -0.0370
C, 13 0.974 1.513 1.514 -0.0010
Cb 14 0.235 1.879 1.886 -0.0070
C' 15 20 0.415 1.795 1.791 0.0040
C, 16 19 0.422 1.792 1.786 0.0060
C3  17 18 0.399 1.802 1.800 0.0020
C' 21 26 0.415 1.795 1.790 0.0050
C2  22 25 0.418 1.794 1.788 0.0060
C 23 24 0.397 1.803 1.800 0.0030
H, 27 -0.071 0.536 0.535 0.0010
H2  28 29 -0.056 0.528 0.528 0.0000
H3  30 0.102 0.453 0.446 0.0070
H4  31 32 0.165 0.419 0.415 0.0040
H5  33 43 -0.075 0.537 0.538 -0.0010
H 34 44 -0.071 0.536 0.535 0.0010
H7  35 41 -0.078 0.539 0.539 0.0000
HS 36 42 -0.073 0.535 0.538 -0.0030
H9  37 40 -0.073 0.537 0.537 0.0000
H10  38 39 -0.055 0.527 0.527 0.0000
HI, 45 0.109 0.450 0.442 0.0080
H12  46 47 0.164 0.420 0.415 0.0050
H13  48 58 -0.073 0.536 0.537 -0.0010
H14  49 59 -0.070 0.535 0.535 0.0000
H15  50 56 -0.075 0.538 0.537 0.0010
H16  51 57 -0.072 0.535 0.537 -0.0020
H17  52 55 -0.073 0.536 0.537 -0.0010
HIS 53 54 -0.053 0.526 0.526 0.0000
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TABLE S27: Orbital Energies/MnnMn(p - O)2(OacXTACN) 2 HS ACCINT=3.5

MnnMnv(u - O)2(OacXTACN)2 HS ACCINT=3.5 Orbital Energies and Descriptions for a - A'
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -32.6460 1.0 01 15(35.3). 0R 15(33.6), C, IS(18.1),
2 -30.3190 1.0 0& 1S(37.3), 0' 15(38.7). C, IP-X(12.6),

3 -30.0570 1.0 Nv 15(5.7) N1 IS(5.6). N, 15(24.6), N, 15(22.1), C3 1S(11.2), C2 15(6.9),
4 -29.9760 1.0 Nc 15(23.5), Nt 15(22.5), Ne 15(5.4), CI 1S(11.0), C1 15(7.0),
5 -29.1950 1.0 N 15(29.0), N; 1S(30.5), C; 15(6.1), C2 15(10.3), HI1 15(6.3), H12 15(5.4),
6 -29.1380 1.0 Nc IS(29.8), N1 M29.7), C; 15(6.4), C3 15(10.2), H3 15(63), H4 15(5.1),
7 -28.4370 1.0 0 1(89.7),
8 -25.1010 1.0 N; IP-Y(5.8), C2 15(20.5), C2 15(33.9), HIS 15(6.0),
9 -25.0610 1.0 N, 1P-Y(5.8), C1 15(20.5), C3 15(34.0), H10 15(6.1),
10 -23.4520 1.0 N; 15(7.8), C3 15(12.4), C2 15(8.8), C2 15(14.1), H14 1SO0, H17 15O1,

11 -23.4080 1.0 N1 15(7.8), C; 15(122), C1 15(8.9), C3 15(13.8), H6 15(5.0), H9 15(5.1),
12 -23.2390 1.0 C, 15(8.2), C, 1P-Y(9.0), C, 1S(426), H1 15(9.2). H2 15(20.0),
13 -21.1020 1.0 N, IP-X(11.3), C; 15(8.3), C2 15(8.0), H1, 15(5.1), H14 15(9.5),
14 -21.0010 1.0 N: 1P-X(10.3), C; 15(8.7), C1 15(7.8), H6 15(10.1),
15 -19.8290 1.0 Nr IP-X(S.7), N, IP-Y(5.5), N; IP-Y(12.0), C; IP-Y(5.7), C; IP-Z(5.2), C2 IP-Y(5.8), H131S(7.1),
16 -19.7470 1.0 N0 IP-X(5.5), N0 IP-Y(5.4), N, 1P-Y(12.1), C, IP-Y(5.6), C3 IP-YC6.3), H5 15(6.9),
17 -19.1460 1.0 0' 15(7.2) OR IP-X(12.0), 0' 1P-Y(6.4), 0" 15(6.7), 0" IP-X(10.9), 0" 1P.Y(5.5), C, 15(10.1), H2 15(5.8),
18 -18.8200 1.0 Nc 1P-X(8.4), N; IP-X(8.4), N; IP-Z(10.1), C2 IP-X(63) C2 1P-Y(8.6), H18 IS(5.5),
19 -18.7450 1.0 N0 IP-X(8.3), N, 1P-X(10,6), N, IP-Z(6.3), C3 IP-X(5.0), C3 IP-Y(8.8), H10 15(5.3),
20 -18.4230 1.0 N, IP-Z(8.1), N, IP-Z(9.0),

21 -18.1720 1.0 N1 IP-Z(5.4), C1 IP-X(5.7) C2 IP-X(5.3),
22 -17.8250 1.0 0' 1P-X(5.0), 01 P-Y(7.6), 0" 1P-X(5.8), 0" 1P-Y(8.2), C, IP-X(5.1), HS 15(5.5), H16 15(5.8).
23 -17.5590 1.0 N; IP-Y(6.4), C3 IP-X(S.3), C2 IP-X(8.7), HS 15(5.8), H16 15(6.9),
24 -17.4300 1.0 0' IP.Y(5.6), 0" 1P-Y(6.3) C3 1P-X(8.7), H9 15(6.0)
25 -16.8140 1.0 0' IP.X(14.7). 0" IP-X(13.8), 0" IP-Y(5.1), C, IP-Y(14.0), C, 2P-Y(5.2), Cb IP-Y(14.6),

26 -16.5230 1.0 Nc 1P-X(S.3), C2 IP.Z(12.8), C3 IP-Y(7.9), C2 IP-Z(12.2), H15 1S(9.9), H1S 15(8.0),
27 -16.4710 1.0 C1 IP-Z(11.9), C3 IP-Y(7.8), C3 1P-Z(14.3), H7 15(8.6), H10 15(8.1),
28 -16.3000 1.0 N; IP-X(5.S), N; IP-Y(5.7), C IP-X(9.3), C2 IP-Y(6.5), C2 IP-Z(12.2), H14 15(6.7),
29 -16.2500 1.0 N1 1P-X(5.3), C1 1P-X(10.9), C3 IP-Y(6.0), C3 1P-Z(9.4), H6 IS(7.1),
30 -16.0790 1.0 0 IP-X(5.3) N, IP-Y(6.2), C2 IP-Y(5.3), C2 IP-Y(7.2), H17 15(5.7)
31 -16.0000 1.0 N1 IP-X(7.O), C3 1P-Y(7.5
32 -15.6520 1.0 Mnj ID-Z2(7.6), Mflm 1D(X2-Y2X10.3), Mnw 1D-Z2(7.8), Mnrv 1D(X-Y2X1O.3), 0 1P-Z(43.3)
33 -15.0330 1.0 Wm IZ2(11.8), Mnw ID-Z2(12.1), 0 IP-X(38.8),
34 -14.9130 1.0 Mnn ID-XY(14.3) Mnv 1XY(14.3) 0 1P-Y(35.7),
35 -14.7960 1.0 0" IP-X(5.5 56 C N, IP-X(39.5), H1 IS(28.2), H2 16(12.5),
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TABLE S27: Orbital EnergiewMnlMnv(pu - O)2 (OacXTACN)2 HS ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -14.3650 1.0 C; IP-X(9.8), C2 IP-X(14.2), H14 IS(12.2), H15 IS(11.3), H16 IS(7.8),
37 -14.3260 1.0 Mnrn ID-XY(4.4), C; IP-X(8.9), CI IP-X(12O), H(I IS(12.3), H7 IS(1O.2). HS 1S(6.6),
38 -14.2020 1.0 MnI ID-Z(5.1) Mnm ID(X2-Y2X5.O), Mnw ID-Z2(5.1), N. IP-Y(5.7), N, IP-Y(8.4).
39 -13.9880 1.0 Mnm ID(X2-Y2X5.5), Mnm ID-XY(4.9), MnkV ID(X2-Y2X7.4), MnIV ID-XY(5.4), Nc IP-Y(II.7), Nc IP-Y(9.5), C; IP-Y(5.O),
40 -13.3710 1.0 Win ID-Z2(5.O), Mnm 1D(X2-Y2)7.2), Mny ID-Z2(6.2), Mnw ID(X2-Y2X.), N, IP-Z(6.O), N, IP-Z(8.8),
41 -13.1650 1.0 N, IP-Z(11.0), N IP.Z(g.3),

42 -12.8910 1.0 MfM ID-XY(5.3), MnIV 1D-XY(4.8), 0A IP-Y(17.8), 0' IP-Y(16.9), Cb IP-Y(9.1),
43 -12.5530 1.0 Mnm ID-XY(19.1), Mnw ID-XY(18.6), OR IP-X(7.2), 0' IP-Y(IO-5), 0" 1P-Xc7.1), 0? IP-Y(1O.5), N ip-Y(5.O), Nc IP-Y(5.O)
44 -12.3330 1.0 M ID-XY(18.1), Mnw ID-XY(18.6), Or 1P-X(13.2), 0R IP-Y(7.O), 0" IP-X(13.6), 0' IP-Y(7.8),
45 -12.0360 1.0 Mflm ID-Z2(25.6), Mnw ID-Z2(24.9), 0 IP-Z(30.6) 1
46 -11.3400 1.0 Mum 1D-Z2(11.5), Mna ID(X2-Y2X16.1), Mn1 ]D-Z(11.3) Mnrr ID(X2-Y2)(15.6), 0 IP-X(20.)
47 -10.9240 1.0 M ID-XY(16.9) Nw ID-XY(17.6). 0 IP-Y(461),

48 -9.2800 1.0 MnM ID-Z2(IO.9), Mnm ID(X2-Y2XIO.7, Mnw IDZ2(11.4, Mnw ID(X2-Y2XI22), 0 IP-X(14.U Nc IP-Y(5.8), N, IP-Y(5.1),
49 -9.2430 0.0 Mnj ID(X2-Y2X20.9), Mflw ID(X2-Y2X]9.2), 0 IP-Z(&9) 02 IP-Y(6.6), O& IP-Y(6.O)
50 -6.8450 0.0 H3 15(18.7) H3 2S(8.8) H5 ISC7.O), H11 1S(18.2) HI1 2S(8.1), H13 15(7.4)

51 -5.9410 0.0 C IP-X(5.5), H14 18(5.2).
52 -5.8010 0.0 C3 IP-X(6.O) H3 1S(8.1) H11 IS(8.9),
53 -5.4250 0.0 C; 1P.X(5.5), H4 IS(8.O) H6 18(5.4), H12 IS(15.S), H12 2S(5.8), H14 IS(9.9), HIS IS(9.4)
54 -5.3020 0.0 C, IP-X(6.O), H4 1S(I5.3),1H IS(9.2), H10 1S(12.3), H1 2 IS(8.7), H14 IS(5.O), H18 ISC7.2),
55 -4.6110 0.0 F4 15(5.3), H6 2S(7.8), H14 IS(7.8) H14 2S(1O.9),

56 -4.4940 0.0 H5 S(9.7), H5 2S(7.7), H6 IS(6.7), CH6 2S(12.6), H13 IS(7.7), H13 2S(5.7), H14 IS(6.7), H14 2S(8.6)
57 -4.2470 0.0 H3 IS(9.2), H5 IS(1O.5), H 0 IS(1.9), Hn 2S(5.7), H2 -s(7.4), H13 IS(DY.3), H N IS(13.8), HIS 2C(8.0),
58 -4.1860 0.0 H7 IS(I 1.1), H7 2S(IO.4), H9 S(6.6), HO IPS(17.2), HOI 2S(8.5), H15 IS(9.7), H15 2S(1Oa.), H17 1(6.6), H S IS(7.0), H 2S(6.2),
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TABLE S27: Orbital Energies/MnmMnw(p -O)2 (Oac)(TACN) 2 HS ACCINT=3.5

MnmMnj(pl-O)2(OacxTACN), HS ACCINT=3.5 Orbital Energies and Descriptions for a - A"
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -29.1050 1.0 N; 15(61.7). C, IS(13.7), H12 15(11.2).
2 -29.0660 1.0 Nt 15(61.8), CI 15(13.7), H4 15(11.2),
3 -28.0290 1.0 0 15(93.2)
4 -25.0700 1.0 N0 1P-Z(7.8), N; IP-Y(5.4), C 1S(34.0), C2 15(18.7). H1 3 1S(8.31
5 -25.0230 1.0 Nc 1P-Z(7.7), Nt 1P-Y(5.5), C1 1S(33.9), C1 15(18.8), H5 15(8.2),
6 -21.9250 1.0 N0 IP-Z(8.0), N, IP-Y(7.8), N; IP-Z(5.0), C; 1S(13.0), C2 15(12.3), C 15(13.5) H13 15(6.3), H1 5 15(6.2) H18 15(5.8),
7 -21.8800 1.0 N0 IP-Z(7.9), Nt 1P-Y(7.8), N, IP-Z(5.0), C, IS(13.1), C, 15(12.2), C3 15(13.5), H5 15(6.3), H7 15(6.2) H10 M5.9),
8 -20.8060 1.0 N; IP-X(17.3), C2 15(7.8), C 15(14.3), H12 15(6.3), H16 15(9.7), H17 15(10.5), HIS 15(5.4),
9 -20.7660 1.0 Nt 1P-X(17.3), C1 15(7.8), C3 15(14.1), H4 15(6.3), HS 19.7) H9 15(10.5), H10 15(5.4),
10 -18.7230 1.0 N, IP-Y(25.1), C2 IP-Z(12.7), H12 15(7.6), H15 15(6.5),
11 -18.6790 1.0 N, 1P-Y(25.2), C1 IP-Z(12.8), H4 15(7.5), H7 15(6.7),
12 -17.8830 1.0 Ne IP-Z(12.1), 1 P-X(18.1), C2 IP-X(11.8), H14 15(10.6), H15 18.3)
13 -17.8340 1.0 N0 1P-Z(12.0), C, 1P-X(18.2), CI 1P-X(12.0) H6 15(10.5), H7 15(8.4),
14 -16.7260 1.0 0r IP.Z(21.5), OR IP-Z(21.4), C. IPZ(29.3), Cb IP-Z(12.4), H2 15(7.3),
15 -16.4030 1.0 Mnm 1D-XZ(4.9), W. IP-Z(7.2), N; IP-X(6.3), N; IP-Z(9.3), C; 1P-Y(7.7), C; 1P.Z(7.2), C2 1P-X(12.2), C2 IP-Y(8.8), C2 IP-Z(5.5), H16 15(.8)
16 -16.3610 1.0 MWr ID-XZ(5.6), NC IP-Z(6.8), N, IP-X(6.3), N, IP-Z(9.9), C; IP.Y(7.9), C, 1P-ZC7.1), C1 IP-X(12.0), C1 1P-Y(8.9), C1 1P-Z(5.2), Hs 15(.4)
17 -16.1910 1.0 N; 1P-X(5.8), N; IP-Z(17.2), C3 1P.X(7.1), C2 1P-X(10.3) H14 15(6.9), H17 15(7.7),
18 -16.1480 1.0 N1 IP-X(5.8), Nt IP-Z(17.6), C1 IP-X(7.0), C3 IP-X(10.4) H6 15(6.9) H9 15(7.8),
19 -15.8940 1.0 N, IP-Z(8.3) N; 1P-Y(5.2), IP-Y(17.0), C3 1P-Z(6.8), C2 IP-X(6.7), H13 15(19.8), H16 15(6.8),
20 -15.8470 1.0 N, 1P-Z(8.4) N1 IP-Y(5.2), C P-Y(16.8), C; IP-Z(7.0), C1 1P-X(6.9), H5 15(19.7) HS 15(7.0),
21 -15.3840 1.0 Mnm ID-XZ(16.6), Mow 11)WX(6.7), 0 1P-X(43.0),
22 -14.8020 1.0 Mnm 1D-XZ(10.4), Mnw 1D-XZ(10.0), 0 1P-Y(11.2), 0 1P-Z(13.8), C, 1P-Z(10.8). H2 15(10.7).
23 -14.7090 1.0 M ID-X4.91 Mnw ID-XZ(4.8), 0 IP-Z(10.2), Cb IP-Z(17.2) H2 1S(17.0),
24 -14.1510 1.0 C3 1P-Y(5.7), C IP-X(5.5), C IP-Y(8.2), H9 IS(7.31 H17 15(10.8), H1s 15(6.5)
25 -14.0710 1.0 0 1P-Y(5.4), C3 1P-Y(5.0), H9 15(6.8),
26 -13.9550 1.0 C3 1P-X(6.7), IP-Z(7.8), C2 1P-X(6.0), C IP-Y(7.8), H13 15(7,5), H14 15(8.0), H15 1S(12.7), H1S 15(6.4)
27 -13.9170 1.0 C; 11-X(7.3C IP-Z(8.9), C, IP-X(6.2), C1 IP-Z(5.2), C3 IP-Y(5.9), H5 15(7.5), H6 15(9.2), H7 15(13.5),
28 -13.7790 1.0 Mom ID-YZ(10.3), Mow ID-YZ(10.7), 0 1P-Y(16.7), C3 IP-Y(5.7), H10 IS(5-5),
29 -13.4620 1.0 MoM ID-YZ(19.3), Mow 1D-YZ(17.5), 0R 1P-Z(24.4), 0'1P-Z(28.1),
30 -13.2810 1.0 0 1P-X(14.5), N11I-X(6.3) N, IP-Z(9.7), N; IP-X(6.7), N; IP-Z(10.2),
31 -12.5120 1.0 0 IP-Z(38.3), N, IP-X(9.2), N, IP-Z(1 1.0), N; IP-X(8.8), N; 1P-Z(10.6),
32 -12.1230 1.0 MnM ID-YZ(25.4), Mnw 1D-YZ(25.2), 0' IP-Z(17.4), 0'IP-Z(18.5),

33 -10.9850 1.0 Mnm 1D-YZ(21.4), Mow IYZ(22.7) 0 1P-Y(51.6),
34 -8.5370 0.0 MnM 1D-XZ(22.1), Mow 1D-XZ(243), 0 1P-X(25.1),

35 -82520 0.0 Mo ID-XZ(27.5), M ID-XZ(25.0), 0 IP-Z(28.0),
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TABLE S27: Orbital Energies/MnmMnw(l-)2(ac(TAcN)2 HS ACCINT=3.5 S127

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -6.2310 0.0 O' IP-Z(16.4), 0'IP-Z(15.7), C& IP-Z(54.4), H2 IS(9.2),
37 -5.2030 0.0 H4 15(9.3), H4 2S(5.5), H5 IS(5.9), H7 IS(13.9), H7 2S(I!.6), H12 IS(12.7), H12 2S(7.5), H13 IS(6.7), H15 M15.9), H15 2S(12.7),
38 -4.6850 0.0 H4 S18.8) H4 2S(5.6) H5 IS(5.7), H7 M12.1), H7 2S(5.5), H12 IS(20.4). H12 2S(5.8), H15 IS(8.8),
39 -4.3310 0.0 H4 IS(13.4), H5 2S(9.1), H6 18(5.4), H12 1S(I 1.3), H13 IS(6.1), H13 2S(9.8), H 14 18(6.1)
40 -4.0320 0.0 1 6 IS(8.9), HS IS(15.O), HS 2S(9.2), H 14 IS(IO.1), H16 18(18.1) H16 2S(1O.8),
41 -3.9100 0.0 H5 IS(5.9), H4 IS(5.5), H& IS(20.6), HI 2S(1.4), H13 (6.6), H16 IS(17.7), H16 2S(.2),
42 -3.5850 0.0 Ne IP-Z(10.0), N, IP-Y(8.7), C2 IP-Y(21.2), C2 IP-Z(5.7), C2 IP-X(5.6), H5 IS(6.21 H16 IS(5.8), H17 1S(11.3),
43 -3.5660 0.0 No IP-Z(9.7), N, IP-Y(7.8), C IP-Y(20.1), C3 IP-X(5.2), HS IS(5.5), H9 18(11.5), H13 IS(8.0),



TABLE S27: Orbital Energies/MnuMnw(p - O)2(OncXTACN) 2 HS ACCINT=3.5

MnmMnN(p - O)2(OacXTACN) 2 HS ACCINT=3.5 Orbital Energies and Descriptions forp - A'
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -32.5970 1.0 O' IS(35.6), 0' IS(33.2), C, IS(18.3),
2 -30.2620 1.0 1 IS(36.4), 0" IS(38.4), C1 IP-X(12.9),
3 -30.0340 1.0 N, IS(25.O), W, IS(24.1), C; IS(1I.6), C, IS(7.3), C2 IS(5.2)
4 -29.9560 1.0 Ne IS(23.3), Nt IS(2S.O), CI IS0112), C1S(7-5), C3 IS(5.4),
5 -29.1830 1.0 Nr IS(30.3) N, IS(30.5), C; 1S(6.5) C2 IS(1O.3), H11 IS(6.5), H121S(5.4)

6 -29.1200 1.0 Nc IS(31.6), Nt 1S(29.O), C; ]S(7.1), C3 IS(1O.O), H3 IS(6.7), H4 18(3.0),
7 -28.0500 1.0 0IS(91.5),
8 -25.0960 1.0 Nt IP-Y(5.9), C2 IS(20.4), C2 iS(34.O), His IS(6.1),
9 -25.0540 1.0 N, IP-Y(5.9), CI M20.3), C3 IS(34.1), HI0 IS(6.1),
10 -23.4420 1.0 W, IS(7.9), C3 IS(12.3). C2 1S8.9), C2 IS(14.1), H14 IS(5.O), H17 IS(5.1),
11 -23.3970 1.0 N, ISC7.8), C; IS(12.1), C1 1S9.O), C3 IS(13.8), H61(5.0), H9 IS(5.1)
12 -23.2370 1.0 Ca 1S(8.O) Ca 1PY(9.3), Cb 1S(42.9), H1 IS(9.2), H2 IS(20.1),
13 -21.0800 1.0 IP-X(11.6), C; 1S(8.U C2 IS(8.1), HI1 IS(5.2), H14 18(9.9)
14 -20.9800 1.0 Nc IP-X(1O.7), C, IS(8.9), C, IS(7.9), H, IS(1O.5),
15 -19.7930 1.0 Nc IP-X(5.9), N, IP-Y(5.6), N; IP-Y(12.8) C; IP-Y(S.9) C IP-Z5 C P-Y(6.2), H 3 S .5),
16 -19.7150 1.0 Nc IP-X(5.7, N, IP-Y(5.4), N, 1P-Y(13.O), C, IP-Y(5.8), C; IP-Z(5.2), C3 IP-Y(6.7), H4 IS(5.O), H5 IS(7.2),
17 -19.0470 1.0 0a IS(7.5) (r IP-X(12.3) 0a IP-Y(6.4), 0" IS(6.9), 0' IP-X(1O.8) 0" IPY(5.3), C, IS(1O.1), H2 IS(5.8),
18 -18.7850 1.0 IP-X(8.9), N; IP-X(&6) N; 1P-Z(1O.7), C2 IP-X(6.6), C2 1P-Y(9.O), HIS 1S(5.7),
19 -18.7150 1.0 Nc IP-XC9.2), Nt IP-X(1O.7), Nt IP-Z(7.3), C3 IP-X(5.6), C3 IP-Y(9.2), H10 IS(5.7),
20 -18.3540 1.0 Nt IP-Z(7.6), N; IP-Z(9.1),

21 -18.1420 1.0 Nt IP-Z(6.O), C, IP-X(6.1), C2 IP-X(5.I)

22 -17.7240 1.0 (r 1P-Y(6.2), 0' IP-X(5.2) O* 1P-Y(6.8), HS 1S(5.9), H16 IS(7.2),
23 -17.5450 1.0 N, IP-Y(5.1), N; IP-Y(5.7), C3 IP-X(6.6) C2 IP-X(8.1), HS IS(6.7) H16 IS(6.O)
24 -17.3770 1.0 (r IP-YC8.3), 0' ]P-X(5.1) 0" IP-Y(8.9), C3 IP-X(7.1), H9 IS(5.2X
25 -16.7290 1.0 C? IP.X(15.8), &' IPX(14.4), C, IPY(I5.4), C, 2PY(5.7), Cb IPY(16.o), H2 IS(5.3),
26 -16.4830 1.0 Nc IP-X(5.9), C2 IP-Z(13.8), C2 IP-Y(1O.3), C2 IP-Z(9.2), H15 IS(1O.8), HIS 15(9.2),
27 -16.4200 1.0 Nc IP-X(5.2), C1 IP-Z(13.4), C3 1P-Y(1O.2), C3 IP-Z(11.1) H7 IS(1O.3), H10 1S(9-5),
28 -16.2460 1.0 Ne 1P.Y(5.5), Nt 1P-X(6.1), N; IP-Y(6.2), C3 IP-X(9.3), C2 IP-Z(19.5), H14 IS(7.6), H17 15(5.1),
29 -16.1920 1.0 Nc IP-Y(5.1), N, IP-X(6.O) N, ]P-Y(6.2), C IPX(1O.O), C3 IP-Z(18.4), H6 13(8.0),
30 -16.0100 1.0 N, IP-X(S.6), N, IP.Y(6.5), (2 1P-X(5.1), C2 IP-Y(6.6), (2 1P-X(5.8), C2 IP-Y(8.3), H17 1S(6.O),
31 -15.9600 1.0 N, IP-X(9.2), Nt IP-Y(6.5), CI ]P-X(5.0), CI IP.Y(6.6), C3 IP-X(6.O), C3 IP-Y(S.6), H9 IS(6.1),
32 -14.7860 1.0 0' IP-X(S.5) Cb IP-X(40.3), H1 IS(28.6), H2 IS(13.O),
33 -14.7200 1.0 MnM ID(X2-Y2X7.O), Mnw 1D(X2-Y2X6.1), 0 IP-Z(60.5),

34 -14.4310 1.0 C3 IP-X(6.5), C2 IP-X(11.8), H14 15(8.0), H15 IS(9.O), H16 IS(6.3),
35 -14.3420 1.0 MN ID-Z2(4.1), 0 IP-X(41.9), C3 IP.Z(7.5), C IP-Z(5.5),
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TABLE S27: Orbital Energies/MnmMnw(pu - o)2(oacXTACN)2 HS ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -14.3320 1.0 0 IP-X(14.5), C; IP-X(7.1), C, IP-X(9.7), H6 IS(6.1), H7 IS(5.2), HS IS(6.9),
37 -13.7620 1.0 0 1P-Y(24.0), N. IP-Y(7.1), Nc 1P-Y(16.1),
38 -13.6490 1.0 Mnm ID-XY(7.7), Mnw 1D-XY(4.0), 0 IP-Y(17.5), OR IP-Y(9.8), O' IP-Y(6.7), Nc IP-Y(9.0), Cb IP-Y(8.7),
39 -13.5390 1.0 MnN ID(X2-Y2X5.0), Nc IP-Y(26.4), Nc IP-Y(8.3), C IP-Y(6.6),
40 -13.0500 1.0 N, IP-Z(10.6), N IP-X(6.3), N; IP-Z(14.8), C2 1P-Z(5.4),
41 -12.8750 1.0 0 IP-X(16.0), Nt IP-X(7.o), Nt IP-Z(13.2), Nt IP-Z(8.9),
42 -12.3760 1.0 0' IP-X(20.9), 0 IP-Y(34.1), O' 1P-X(12.6), N, 1P-Y(5.2
43 -12.3300 1.0 MnM ID-XY(4.3), 0 IP-Y(16.3), O' IP-X(9.5), O' IP-Y(33.0), Nc 1P-Y(6.6), Cb IP-Y(5.7),
44 -9.2580 0.0 Mng ID-Z2(33.9), Mnm ID(X2-Y2X6.3), Mn 1D-Z2(31.5), Maly ID(X2-Y2X4.6), 0 1P-Z(1 1.3),
45 -9.0470 0.0 Mng ID-Z2(7.4), Mnal ID-XY(46.7), Mn ID-XY(34.7),
46 -8.4630 0.0 MnM 1D(X2-Y2X25.8), MnM ID-XY(9.2), Mna ID-Z2(22.1), Mnyw 1D(X2-Y2X12.7), Many ID-XY(9.5), 0 IP-Y(7.2),
47 -8.4440 0.0 Mny ID-Z2(13.1), Mny 1D(X2-Y2X5.7), Mnm 1D-XY(13.4), Mn ID(X2-Y2XI7.0), Mnw ID-XY(27.7), 0 1P-Y(14.0),
48 -7.3290 0.0 Mng ID-Z2(16.61 Mng ID(X2-Y2)(35.0), MnM 1D-XY(6.9), Mn 1D(X2-Y2X9.4), O IP-Y(5.1), N. 1P-Y(5.3),
49 -7.1060 0.0 Mng ID-Z2(7.6), Mny, ID-Z2(24.5), Mayw ID(X2-Y2X29.5), Mn, ID-XY(7.8), 0 1P-X(7.7), No IP-Y(5.4),
50 -6.8120 0.0 H3 IS(18.1), H3 2S(8.9), H5 lS(6.8), HI1 IS(17.5), H11 2S(8.1), H13 lS(7.2
51 -5.9350 0.0 Cz IP-X(5.1), H14 IS(5.1),
52 -5.7760 0.0 C3 1P-X(5.2), H3 1S(8.2), HI, IS(8.7).
53 -5.4050 0.0 H4 1(11.2), H6 IS(8.1), H1 o 1S(7.I), H12 1S(11.6), H14 IS(7.7), HIS IS(7.8),
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TABLE S27: Orbital Energie0/ManrMn(p -O)2(Oac)(TACN) 2 HS ACCINT=3.5

MnmMnN( - o)2(Oac)(TACNh HS ACCINT=3.5 Orbital Energies and Descriptions forp - A"
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -29.1110 1.0 N, IS(62.I), C2 IS(13.7), H12 IS(11.2),
2 -29.0740 1.0 NtIS(6Z.), C1 IS(13.6), H4IS(1.2),
3 -27.6220 1.0 0IS(93.9),
4 -25.0650 1.0 N, IP-Z(7.8), W, IP-Y(5.5), C3 15(34.0), C2 1S(1&7), H13 IS(8.3),
5 -25.0170 1.0 N. IP-Z(7.71 Nt IP-Y(55), d, IS(33.9), C1 IS(18.81 H5 IS(S.3),
6 -21.9200 1.0 N, 1P-Z(7.91 Nt 1P-YC7.8), N; IP-Z(5.O), C 18(13.1), C2 IS(12.3), C2 IS(13.5), H13 IS(6.3), H15 IS(6.2) HIS IS(5.8)
7 -21.8750 1.0 Nc IP-Z(7.81 Nt IP-Y(7.8), N, IP-Z(5.1), C, IS(13.1), C1 IS(12.1), C3 IS(13.6), H5 IS(6.4), H7 IS(6.2), H10 IS(5.9),
8 -20.7920 1.0 N; IP-X(17.6), C2 1S(7.8), C2 IS(14.3), H1 2 IS(6.3), H1 6 IS(9.71 H17 18(10.7) HIS 13(5.5),
9 -20.7520 1.0 Nt IP-X(17.6), C1 1S(7.9), C3 IS(14.I), H4 IS(6.3), HS IS(9.8), H9 IS(IO.6), H10 IS(5.4),

10 -18.7010 1.0 N P-X(5.1) N, IP-Y(25.9), C2 IP-Z(13.3), H12 IS7.) H15 IS(7O).
11 -18.6580 1.0 Nt IP-X(5.1), N, IP-Y(25.9), C1 IP-Z(13.5). H4 IS(7.7), H7 13(7.2),
12 -17.8630 1.0 Nc IP-Z(12.6), C3 IP-X(18.6), C2 IP-X(12.2), H14 1S(IO.9), H15 1S(S.1)

13 -17.8130 1.0 Nc IP-Z(12.5) CI IP-X(18.6), C1 IP-X(12.3), H6 15(10.9), H7 IS(8.1),
14 -16.6550 1.0 W IP-Z(21.3) 0' IPZ(21.O C, IP-Z(30.11 C, IP-Z(13.7), H2 15(8.2),
15 -16.3520 1.0 Nc IP-Z(8.7) N; IP-X(6.8), N; IP-Z(6.6), C3 IP-Y(7.3), C3 IP-Z(7.3), C2 IP-X(13.2), C2 IP-Y(7.8), C2 IPZC7.O) H16 ISCI2.O),
16 -16.3040 1.0 N0 IP-Z(8.6), Nt IP-X(6.9), Nt IP-Z(6.6), d1 1P-Y(7.6), CI IP-Z(7.2), C1 IP-X(13.O), C, IP-Y(8.O), C1 IP-Z(7.1), HS IS(11.9),
17 -16.1810 1.0 W P-X(5.2), N 1P-Z(2O.7), C; IP-X(6.9), C2 IP.X(11.3) H14 IS(7.5, H17 IS(8.4),
18 -16.1400 1.0 N, IP-X(5.2), Nt IP-Z(20.8), CII P-XC7.O), C3 IP-X(1 1.3), H6 IS(7.5) H9 IS(8.4),
19 -15.8820 1.0 N IP-Z(7.9), W, 1P-Y(S.6), C3 IP-Y(18.8), (2 IP-Z(6.O), C2 IP-X(5.6), H13 15(20.2), H16 1S(5.9),
20 -15.8330 1.0 Nc IP-Z(8.11 N, IP-Y(5.6), CI IP-Y(18.8), C, 1P-Z(6.1), C1 IP-X(5.7), H5 1S(20.1), HS IS(6.1),
21 -14.6240 1.0 Mnm ID-XZ(15.4) Mflw ID-XZ(13.2), 0 IP-X(5S.9),
22 -14.5750 1.0 0' IP-Z(I1.3) OR IP-Z(7.8), Cb IP-Z(32.2), H2 IS(33.3),
23 -14.2560 1.0 Mnu ID-XZ(.9), Mnw ID-XZ(7.1), 0 IP-Z(14.3), 6 IP-Y(5.9), H9 15(6.3), H17 IS(8.9),
24 -14.1220 1.0 C3 IP-Y(7.6), C2 IP-Y(6.2), H9 IS(1O.O), H10 IS(5.9), H17 IS(8.3), HIS IS(5.1),
25 -14.0010 1.0 C; 1P-X(6.2), C; 1P-Z(7.S), H14 IS(8.7), H15 15(9.8),
26 -13.9260 1.0 d, IP-X(5.9), d; IP-Z(6.6), H6 ISC7.8), H7 1S(9.9),
27 -13.7980 1.0 0 IP-Z(9.8), C3 IP-Y(8.5), C2 IP-Y(6.1), H10 1S(8.2), HIS IS(6.1),
28 -13.2190 1.0 0 IP-X(8.5), OA 1P-Z(13.3), Q1 IP-Z(14.8), Nt IP-Z(8.8), W, 1P-Z(8.7),
29 -12.9190 1.0 0 1P-X(6.6), OR IP-Z(30.4), 0' 1P-Z(32.1),
30 -12.6600 1.0 Mnn ID-YZ(7.2) MnN ID-YZ(6.0), 0 IP-Y(58.9),
31 -12.3250 1.0 0 IP.Y(1O.5), 0 IP-Z(48.2), Nt IP-X(6.O), Nt IP-Z(6.3), N; IP-X(5.6), N, 1P-Z(5.8),
32 -9.1830 0.0 Mnm ID-YZ(49.5), Mnw ID-YZ(37.7),
33 -8.3510 0.0 MnM ID-YZ(30.3), MnrV ID-YZ(42.6), 0 1P-Y(21.7)
34 -7.1290 0.0 Mfm 1D-XZ34.8) Mnv ID-XZ(22.7), 0 IP-X(18.8)

35 -6.7670 0.0 MnM ID-XZ(25.6), MnI ID-XZ(38.), 0 IP-Z(17.8),
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TABLE S27: Orbital Energies/MnMnv(p -o)2(oacXTAcN)2 HS ACCINT=35 S131

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -6.1210 0.0 O) IP-Z(16.4), O' IP-Z(15.7), C, IP-Z(51.6), H2 IS(9.2),
37 -5.1430 0.0 H4 IS(10.4), H4 2S(6.2), H5 IS(6.8), H5 2S(5.1), H7 IS(14.8), H7 2S(12.0), H1 2 IS(9.6), H1 2 2S(5.6), H1 3 IS(6.8), H13 2S(5.1), H15 IS(13.8), H15 2S(10.9),
38 -4.6530 0.0 H4 1S(18.7), H4 2S(5.5), H7 IS(10.3), H12 IS(18.3), H12 2S(5.3), H13 IS(5.3), H15 18(10.7),
39 -4.3110 0.0 H4 IS(12.1), HS IS(5.9), H5 2S(9.8), H6 IS(5.3), H12 IS(12.8), H13 IS(5.4), H13 2S(9.5), H14 IS(5.9),
40 -4.0320 0.0 H6 IS(8.2), HS IS(14.9), HS 2S(9.3), H14 IS(10.0), H16 IS(19.2), H16 2S(11.5),
41 -3.9240 0.0 H5 1S(5.9), 1 IS(5.2), HS IS(21.7), HS 2S(11.3), HUz IS(6.6), H16 IS(16.8), H16 2S(8.3),



TABLE S27: Orbital Energies/MnuMniv(p - O)2 (Oac)(TACN)2 S=5/2 ACCINT=3.5

MnmMniy(u - 0)2 (OacXTACN) 2 S=5/2 ACCINT=3.5 Fragment Types

Atom types
MnIII

MnIV

0

0'

N

Nt

N'

N'

C',

Cb

Cl

C3

C'

C2

C2

HI

H2

H3

H4

H5

H6

H7

H8

H9

H10

HI,

H12

H13

H14

H15

H16

H17

HI8

Indices Charges Alpha Spin Beta Spin Net Spin
1
2
3 5
4
6
7
8 9
10
11 12
13
14
15 20
16 19
17 18
21 26
22 25
23 24
27
28 29
30
31 32
33 43
34 44
35 41
36 42
37 40
38 39
45
46 47
48 58
49 59
50 56
51 57
52 55
53 54

1.008
1.000

-0.761
-0.624
-0.626
-0.361
-0.414
-0.361
-0.413
0.977
0.235
0.417
0.423
0.397
0.417
0.420
0.397
-0.067
-0.053
0.105
0.161
-0.073
-0.068
-0.077
-0.075
-0.075
-0.056
0.106
0.160
-0.073
-0.068
-0.076
-0.074
-0.075
-0.055

4.197
4.202
3.474
3.307
3.309
2.658
2.695
2.658
2.694
1.511
1.879
1.794
1.790
1.801
1.794
1.791
1.801
0.533
0.527
0.451
0.420
0.535
0.533
0.539
0.537
0.537
0.528
0.450
0.421
0.536
0.533
0.538
0.536
0.537
0.528

1.794
1.798
3.286
3.317
3.317
2.703
2.719
2.703
2.719
1.512
1.886
1.789
1.787
1.802
1.789
1.789
1.802
0.534
0.527
0.444
0.419
0.537
0.534
0.538
0.538
0.537
0.528
0.444
0.419
0.537
0.534
0.538
0.538
0.538
0.527

S132

2.4030
2.4040
0.1880

-0.0100
-0.0080
-0.0450
-0.0240
-0.0450
-0.0250
-0.0010
-0.0070
0.0050
0.0030

-0.0010
0.0050
0.0020

-0.0010
-0.0010
0.0000
0.0070
0.0010

-0.0020
-0.0010
0.0010

-0.0010
0.0000
0.0000
0.0060
0.0020

-0.0010
-0.0010
0.0000

-0.0020
-0.0010
0.0010



TABLE S27: Orbital Energies/MnuMnv(u - o)2(Oac)(TACN) 2 S=5/2 ACCINT=3.5

MnmMnv(eu-o)2 (Oac)TACN) S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for a- A'
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -32.8530 1.0 O0 15(34.8), O' IS(34.2), C, IS(18.0),
2 -30.5180 1.0 O" IS(39.1), O IS(39.6), C, IP-X(13.0),
3 -30.0880 1.0 Nc IS(19.6), Nt 1S(10.2), No IS(19.2), N, IS(10.1), C; IS(8.1), C3 1S(7.9)
4 -30.0370 1.0 Nc IS(19.0), Nt IS(9.8), Nc IS(19.3), N; IS(10.0), C 1S(8.1), C3 IS(8.2),
5 -29.1850 1.0 Nc IS(1I.1), N, IS(18.9), Nc IS(11.9), N, IS(20.1), C3 IS(6.1), C2 IS(6.5),
6 -29.1620 1.0 Nc 18(11.5), Nt IS(20.5), N IS(10.9), N, 1S(19.3), C3 1S(6.7), C2 IS(6.2),
7 -28.2570 1.0 O 1S(90.3),
8 -25.0470 1.0 C1 IS(9.4), C3 IS(14.5), C2 IS(1l.9), C2 IS(18.4),
9 -25.0390 1.0 C1 IS(11.9), C3 IS(18.7), C2 1(9.3), C IS(14.8),

10 -23.4420 1.0 Cb IS(14.5), C3 IS(5.3), C2 IS(5.3), H2 IS(6.6),
11 -23.4130 1.0 C1 IS(6.6), C3 1S(7.6), C; 1S(6.5), C2 IS(7.6),
12 -23.3620 1.0 Ca IS(5.6), C, IP-Y(6.2), Cb 1S(29.7), HI IS(6.4), H2 IS(13.9),
13 -21.1380 1.0 Nc IP-X(8.2), N. IP-X(8.1), Cl IS(5.0), C1 IS(5.7), C2 IS(5.6), H IS(6.0), H 4 18(5.9),
14 -21.0480 1.0 No IP-XC7.1), Nc IP-X(7.2), C IS(5.4), C, 1S(5.5), C3 IS(5.5), C2 IS(5.6), H6 IS(6.6), H14 1S(6.7),
15 -19.8310 1.0 Nt IP-Yq.2), N IP-Y(7.2), H13 1S(5.0),
16 -19.7520 1.0 N, IP-YO7.5), N, IP-Y(7.4), H5 IS(5.1), H13 1S(5.1),
17 -19.2820 1.0 Ol 1S(7.2), ' 1P-X(11.9), OR IP-Y(6.1), O 'S(7.1), 0' IP-X(I.5), Oa'lP-Y(5.9), CL lS(10.2), H2 1S(5.8),
18 -18.7820 1.0 Nt IP-X(5.3), Nt IP-Z(7.3), N; IP-X(5.6), Nt IP-Z(7.5), C3 IP-Y(6.3), C2 1P-Y(6.6),
19 -18.7390 1.0 N, IP-X(7.9), Nt IP-X(7.6 C3 IP-Y(6.8), C2 1P-Y(6.5),
20 -18.4240 1.0 N, IP-Z(8.51 N IP-Z(8.4),

21 -18.1580 1.0 C1 IP-X(5.4), C2 IP-X(5.5),
22 -17.8840 1.0 O IP-X(5.7), O IP-Y(8.9), 0' IP-X(6.1), O IP-Y(8.9), C, IP-X(5.6), Hg IS(5.3), His 16(5.1),
23 -17.5330 1.0 Nt IP-Y(5.5), N IP-Y(5.8), C3 IP-X(7.1), C2 IP-X(7.5), H, IS(6.5), H16 IS(6.8),
24 -17.4460 1.0 C3 IP-X(8.1), C2 IP-X(7.6), H9 IS(5.1),
25 -16.9390 1.0 OW IP-X(14.9), O IP-X(14.1), O IP-Y(5.2), Ca IP-Y(14.5), C 2P-Y(5.4), Cb IP-Y(15.0), H2 1S(5.1),
26 -16.5050 1.0 C1 IP-Z(7.7), C2 IP-Z(7.7), H7 IS(6.4), H15 IS(6.4),
27 -16.4470 1.0 C1 IP-Z(7.2), C3 IP-Z(7.7), C2 IP-Z(7.2), C2 IP-Z(7.7), H7 IS(5.9), H15 IS(5.9),
28 -16.2570 1.0 C3 IP-Z(10.4), C2 IP-Z(11.1),
29 -16.2380 1.0 C IP-X(7.0), C3 IP-Z(8.3), C; IP-X(6.5), C2 IP-Z(7.5),
30 -16.0210 1.0 C3 IP-Y(6.1), C2 IP-Y(6.0),

31 -15.9660 1.0 N, IP-X(5.8), Nt IP-X(5.8), C3 IP-Y(6.5), C2 1P-Y(6.4),
32 -15.2430 1.0 MnIll ID-Z2(5.1), Mnll ID(X2-Y2X1O.7), MnIV ID-Z2(5.1), MnIV ID(X2-Y2X10.8), 0 IP-Z(49.9
33 -14.9280 1.0 O IP-X(5.1), Cb IP-X(40.5), H, IS(28.3), H2 IS(12.9),
34 -14.7970 1.0 MnIII lD-XY(11.4), MnIV ID-XY(l 1.4), 0 IP-Y(34.2),
35 -14.6920 1.0 MnlH I D-Z2(9.2), MnlV 1D-Z2(9.1), 0 IP-X(44.6),
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TABLE S27: Orbital Energies/MnIMnry(p - O)2 (Oac)(TACN) 2 S=5/2 ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -14.3600 1.0 CI IP-X(8.7), C2 IP-X(8.6), H M5.8), H7 IS(6.7), H14 IS(5.8), H15 IS(6.6),
37 -14.2820 1.0 MnIII ID-XY(4.5), MnIV ID-XY(4.6), 0 IP.Y(9.5), C1 IP-X(6.4), C2 IP-X(6.4), H7 IS(5.1), H15 IS(5.2),
38 -14.1220 1.0 MnI ID-Z2(4.5), MnIV ID-Z2(4.5) N. 1P-Y(9.81 N. IPY(9.5) C, IP-Y(5.1),
39 -13.9520 1.0 Mnlll ID(X2-Y2)(4.5), MnIV ID(X2-Y2)(4.4), Nc IP-Y(12.1), Nc IP-Y(12.5), C; IP-Y(S.3), C; IP-Y(5.4),
40 -13.0930 1.0 0" IP-Y(7.4), 0' P-Y(8.1), N, IP-Z(5.61
41 -13.0730 1.0 Mnll 1D-Z2(4.O), MnflIl ID(X2-Y2X5.6), MnIV ID-Z2(4.5), MnIV ID(X2-Y2X5.1), 0 1P-X(6.7), Nt ip-Z(7.8), N, 11 -X(5.1). Wt IP-Z(9.2),
42 -12.9000 1.0 0R IP-Y(1O.I). C)' P-Y(11.O), N, IP-Z(8.3), Nt IP-Z(7.9), C, IP-Y(5.O),
43 -12.6290 1.0 C' IP-X(17.8), 0) IP-Y(18.6, O4 IP-X(17.2), 0" IP-Y07.1),
44 -12.1130 1.0 MnhIID-Z2(4.3), MnII ID-XY(36.4), MnIV ID-Z2(4.3), Mn1V ID-XY(36.5),
45 -11.1430 1.0 MnIII ID-Z2(30.6, MnIV ID-Z2(30.7), 0 IP-Z(24.I),
46 -10.7560 1.0 Mnll IDXY(19.2) MnIV ID-XY(19.2), 0 IP-Y(44.8),
47 -10.6800 1.0 MnII ID-Z2(12.31 MnllI ID(X2-Y2X22.4), MnIV ID-Z2(12.3), MnIV ID(X2-Y2X22.3), 0 1P-X(IO.7),
48 -8.9230 0.0 MnIl ID(X-Y2)(20.4), MnIV ID-Z(4.1) MnIV ID(X2-Y2X21.1), 0 IP-Z(8.2) 0' IP-Y(S.3), 01 IP-Y(5.4),
49 -8.7720 0.0 Mnm ID-Z2(17.O), MnlI ID(X2-Y2X8.8), MnIII 1D-XY(4.4), MnIV 1D>22(16.5), MnLV ID(X2-Y2)(&O), MnW ID-XY(4.2), 0 IP-X(15.8)
50 -6.8930 0.0 H3 IS(20.O), H3 2S(8.91 H5 1S(7.2), H11 IS(19.6), HI1 2S(8.7), H13 IS(7.2),
51 -5.9270 0.0
52 -5.7990 0.0 H3 IS(7.9) HI1 IS(7.8),
53 -5.4050 0.0 H4 IS(I1.8), H6 IS(7.9), H1 0 IS(7.3), H12 1S(1I.3), H14 M.8), HIS IS(6.9),
54 -5.2830 0.0 C IP-X(S.11 H4 IS(It.6), H6 ISq.2), Hi0 IS(9.6), H12 IS12.1), H13 IS(5.O), H14 ISC7.6) HIS IS(9.8),
55 -4.6100 0.0 H6 IS(6.5), H62S(9.8), H14 IS(6.6), H14 2S(9.6),
56 -4.4970 0.0 H5 15(9.2) H5 2S(6.9), H6 IS(5.8), H6 2S(9.4), H13 IS(9.4), H13 2S(7.1), H14 18(6.2), H14 2S(10.0),

57 -4.2650 0.0 H3 IS(8.4), H5 IS(9.6), H10 IS(15.2), H10 2S(6.6), H IS(5.4), H13 IS(9.7), HIS 1S(11.9), HIS 2S(6.7),
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TABLE S27: Orbital Energies/MnfMnv(/ - 0)2(OacXTACN) 2 S=5/2 ACCINT=3.5

MnmMnN(p-0)2(Oac)(TACN) 2 S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for a- A"
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -28.9990 1.0 N; IS(57.3), C2 IS(13.2), H12 IS(10.3),
2 -28.9970 1.0 Nt 15(57.4), i IS(13.2), H4 15(10.4).
3 -27.8370 1.0 015(93.5),
4 -25.0710 1.0 N, 1P-Z(6.3), C; 15(27.0), C,115(13.8), (2 15(7.7) H5 15(6.6),
5 -25.0690 1.0 N' 1P-Z(6. '5(7.6), C; 15(26.9), C2 15(13.8), H13 1S(6.6),
6 -21.9000 1.0 NC 1P-Z(6.2). N' 1p-Y(5.9), IS(9.2), C2 1(0.0), C2 1S(9.2),
7 -21.8980 1.0 Nc Iz(6.1) N1 1P-Y(5.9) (1(9.2), C, 15(10.0) C3 15(9.2),
8 -20.7340 1.0 N, IP-X(7.0), N; 1P-X(10.4), (3 15(6.2), C2 15(9.3), H16 15(5.6), H17 15(6.6),
9 -20.7280 1.0 N, 1P-X(10), N; IP-X(7.01 (3 15(9.3). C2 15(6.2), HS 15(5.7), H9 16.6),
10 -18.6740 1.0 N, IP-Y(12.7), N; IP-Y(12.9), C, 1P-Z(6.2), C2 IP-Z(6.3),
11 -18.6550 1.0 N, IP-Y(13.2), N; 1P-Y(12.9), CI IP-Z(6.5), C2 1P-Z(6.4),
12 -17.8830 1.0 N, 1P-Z(6.2), N. IP-Z(6.3), C2 1P-X(9.3), CI IP-X(5.6), ( P-X(9.4), C2 IP-X(5.7), 16 15(5.6), H14 15(5.6),
13 -17.8710 1.0 Nc IP-Z(6.1) N, 1P-Z(6.1), CI 1P-X(9.6), C, IP-X(5.8), IP-X(9.5), C2 1P-X(5.8), 16 15(5.6), 114 15(5.6)
14 -16.8720 1.0 0r IP-Z(21.9), 0' 1P-Z(22.2), C, IP-Z(30.1), Cb IP-Z(12.5), H2 15(7.2),
15 -16.3680 1.0 CI IP-X(7.4) C2 IP-X(6.6), HS 15(6.6) H16 15(5.9),

16 -16.3500 1.0 CI IP-X(7.0), C2 IPAX7.8) HS 15(6.1), H16 15(6.7),
17 -16.1220 1.0 N, 1P-Z(8.6), N; IP-Z(11.5) C' IP-X(6.3),

18 -16.1100 1.0 N1 IP-Z(1211, N; 1P-Z(9.2) (3 IP-X(6.7), C2 IP-X(5.1),
19 -15.9010 1.0 C; IP.Y(9-9), IP-Y(8.9) H5 15(10.9), 113 15(9.9),
20 -15.8930 1.0 (2 IP-Y(8.6), ( P-Y(9.5 H5 15(9.8), 113 1(0.8),
21 -15.0220 1.0 MnlII ID-XZ(16.8), MnIV 1DXZ16.7), 0 1P-X(47.81
22 -14.8050 1.0 MnII ID-YZ(4.2), 0 1P-Y(6.8), 0' IP-ZC7.9), 0" IP-Z(5.4) Cb IP-Z(31.3), 12 15(31.2)
23 -14.4390 1.0 MnIl ID-XZ(13.1), MnIY 1D-XZ(13.1), 0 IP-Z(22.1),
24 -14.1090 1.0 11 15(7.8), H 15(6.9),
25 -14.0500 1.0 16 15(5.1), H14 15(5.8), H15(5.1),
26 -13.9260 1.0 (3 IP-Y(6.7), 6 IP-Y(6.5), H7 15(6.3) HIO IS(5.4) 15 15(6.1), 111 15(5.3),
27 -13.9020 1.0 MnIII ID-YZ(5.2), MnIV ID-YZ(5.8), 0 IP-Y(12.2), (3 IP-Y(5.2), C2 IP-Y(5.9), Hi1 15(5.0),
28 -13.6700 1.0 MnIII ID.YZ(10.8), MnIV ID-YZ(13.1), 0 11-Y(21.5), 0 1P-Z(6.4),
29 -13.4900 1.0 MnII ID-YZ(11.0), MnIV ID-YZ(7.9), 0' 1P-Z(31.3), 0" IPZ(36.3)

30 -13.1350 1.0 Mnll ID-YZ(4.1), MnIV ID-YZ(4.1), 0 IP-X(13.9), N1 IP-X(8.01 Nt 1P-Z(10.6), N; IP-X(8.0), N; IP-Z(10.6),
31 -12.3350 1.0 0 IP-Z(42.01 Nt IP-X(8.7), Nt 1P-Z(10.3), N; 1P-X(8.7), N; 1P-Z(10.4),

32 -11.9710 1.0 MnIIIID-YZ(31.7), MnIV 1D-YZ(31.8), 0 1P-Z(11.3), 0" 1P-Z(11.91
33 -10.7950 1.0 MnI ID-YZ(23.8), MnIV 1D-YZ(23.8), 0 1P-Y(48.6),
34 -8.0260 0.0 MnllID-XZ(25.4), MnJV ID-X25.5), 0 IP-X(23.11

35 -7.7030 0.0 MnflI ID-Z(28.2), Mn I 15D-Z(28.1), 0 IP-Z(25.2),
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TABLE S27: Orbital Energies/MnIlMnar(y - O)2(OacXTACN)2 S=5/2 ACCINT=3.5 S136

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -6.3780 0.0 O) 1P-Z(16.9), OR IP-Z(16.1), C, IP-Z(55.6), H2 13(9.1),
37 -5.1640 0.0 H4 1S(10.4), H14 2(6.2), H5 13(7.0), H5 2S(5.1), H7 13(14.8), H7 2S(11.9), H 12 IS(11.1), H12 2S(6.6), H13 13(7.0), H13 23(5.1), H15 IS(14.8), H15 23(11.7),
38 -4.6450 0.0 H4 IS(18.S) H42S(5.5) HS IS(5.1), H7 I3(10.7) H12 119.8), H12 2S(5.8), HIS 1S(10.3),
39 -4.3240 0.0 14 13(12.5). H5 IS(5.2), H5 2S(9.2), H6 13(6.0). H12 1S(12.0), H13 1S(5.5) H13 2S(9.2) H14 IS(6.0),
40 -4.0230 0.0 16 13(10.6), HS 1S(17.1), HS 23(10.4), H14 15(9.6), H16 IS(14.2). 116 23(8.8),
41 -3.8950 0.0 H5 IS(7.4), H4 13(17.3) HS 2S(8.5). H13 1(6.3), H14 IS(5.91) H16 12(19.38H H16 2(9.8),
42 -3.5760 0.0 Nc IP-Z(8.8), Nt 1P-YC7.2), CI 1P-Z(6.0), C IP-Y(15.7), H 1S(8.6),
43 -3.5610 0.0 N, IP-Z(7.0), Nt IP-Y(5.1), C2 IP-Y(14.9), H5 1S(5.5) H16 IS(8.1), HI7 IS(9.3),



TABLE S27: Orbital EnergIesMnmow(pu - O)2(Oac)(TACN) 2 S=5/2 ACCINT=3.5

MnmMn(pu - 0)2(OaXTACN) 2 S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for 8- A'
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

1 -32.8420 1.0 0' 15(34.9), 0' 15(34.2), 1(18.2).
2 -30.5040 1.0 0' 15(39.1). 0' 15(39.6), 1P-X(13.3),

3 -30.0900 1.0 Nc M20.2), Nt 1s(1.), N, 15(19.6), Nt 15(9.9), C, 1S(8.2), C; 15(8.0),
4 -30.0450 1.0 Nc 15(19.2) Nt IS(9.6), N, 15(19.7), W, 15(9.9), C2 1S(8.1) C; 15(8.3)
5 -29.1900 1.0 N, (10.8) Nt 15(19.4), Nc 15(11.6, N, 15(20.7), C3 15(6.2), (2 15(6.6),
6 -29.1700 1.0 Nc 15(11.4) N1 IS(20.9), Nc 15(10.7) Nt 15(19.4), (3 15(6.7), C2 15(6.2),
7 -27.9500 1.0 015(91.5),
8 -25.0460 1.0 C, 15(9.4) (3 15(145), C2 15(119), C2;15(18.4),
9 -25.0380 1.0 (115(11.9), (3 15(18.7) C2 15(9.3), C2 15(14.8)
10 -23.4400 1.0 C 15(15.8) C3 15(5.1), C2 15(5.1), H2 15(7.2),
11 -23.4110 1.0 C2 15(6.6), (3 IS(7.6), (2 1S(6.6), C2 15(7.6),
12 -23.3670 1.0 C,15(5.3), CIP-Y(6,1), Cb 15(28.5), H1 15(6.1), H2 15(13.3),

13 -21.1320 1.0 N, 1P-X(8.3), N. IP-X(8.2), d, 15(5.0), (2115(5.7), C2 15(5.6), H6 15(6.0) H14 IS(6.0),
14 -21.0450 1.0 N, IP-X(7.2), Nc IP-X(7.3), C, 15(5.4) (2115(5.5), (235(.4,C2 IS(5.6), H6 15(6.6), H14 15(6.7),
15 -19.8120 1.0 Nt IP-Y(7.3), Nt 1P.Y(7.4), H5 15(5.1), H13 15(5.1),
16 -19.7400 1.0 N1 IP-Y(7.6) N; IP-Y(7.5), H5 15(5.2) H1 3 IS(5.1),
17 -19.2290 1.0 0' 18(7.5) 0' IP-X(12.1), 0 IP-Y(6.3), 0' 15(7.3), 0' 1P-X(11.7), 0' IP-Y(6.0), (,15(10.3), H2 15(6.0),
18 -18.7670 1.0 N1 ip-x(5.4), N1 IP-ZC7.2), Nc IP-X(5.0), N; 1P-X(5.7), N, IP-Z(7.5), (3 IP-Y(6.3), C2 IP-Y(6.6),
19 -18.7280 1.0 Nt IPAX7.7) N; IP-X(7.4), (3 1P-Y(6.9), C2 1P-Y(6.6),

20 -18.3780 1.0 N1 1P-Z(8.5), N; IP-Z(8.3),

21 -18.1450 1.0 Nt IP-Z(5.0), N; IP-Z(5.1, IP-X(5.41 C2 IP-X(5.5),
22 -17.8290 1.0 0' IP-X(6.0), Oa IP-Y(9.5), 0' 1P-X(6.4), 0' IP-Y(9.4), CIP-X(5.6), HS 15(5.5), 116 15(5.3),
23 -17.5270 1.0 N1 IP-Y(5.6) N; IP-Y(5.9), (3 IP-X(7.3), (2 1P-XC7.8) H, 15(6.5), H16 15(6.8)
24 -17.4350 1.0 (3 IP-XC7.8), C2 IP-X(7.4),

25 -16.9060 1.0 0' IP-X(15.7), 0" IP-X(14.8), 0" IP-Y(5.1), C,1P-Y(15.2), C,2P-Y(5.7), Cb IP-Y(15.5), H2 15(5.2),
26 -16.4880 1.0 CI IP-Z(7.9) (3 IP-Y(5.2) C2 IP-Z(8.0), C2 1P-Y(5.3) H7 15(6.6), H15 15(6.6)
27 -16.4310 1.0 C, 1P-Z(7.6), (3 1P-Z(6.8), C2 1P-Z(7.6), C2 IP.Z(6.8), H7 15(6.4), H15 15(6.4),
28 -16.2320 1.0 (3 IP-Z(11.8), C2 1P-Z(13.0),

29 -16.2160 1.0 C PX64,C PZ1.) I-(.) 1-(.)
30 -15.9930 1.0 (3 1P-Y(5.7), C2 IP-Y(5.7),

31 -15.9520 1.0 Nt 1P-X(5.8), N; IP-X(5.8), (3 IP-Y(6.4), C' 1P-Y(6.2)

32 -14.9200 1.0 0" 1P-X(5.5, I P-X(40.4), H,115(28.4), H2 15(12.9),
33 -14.6550 1.0 MnlI ID(X2-Y2X6.9) MoW 1D(X2-Y2X6.9), 0 IP-Z(53.8),
34 -14.4250 1.0 0 IP-Z(10.6), C1 1P-XC7.7), C2 IPAX7.6), H7 15(6.2), H15 15(6.1),

35 -14.3920 1.0 M I1O ID-Z2(5.2), M ly ID-Z2(5.2), 0 IP-X(36.2),
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TABLE S27: Orbital Energies/MnmMnwvnu - O)2(Oac)(TACN)2 S=5/2 ACCINT=3.5 S138

Orbital Energy (eV) Occupancy Primary Contibutors SFO(%)

36 -14.3450 1.0 0 1P-X(16.8), CI IP-X(5.7), C3 IP-Z(6.8), C2 IP-X(5.7), C2 IP-Z(6.8), H7 IS(5.4), H1 5 IS(5.4),

37 -13.9210 1.0 N, IP-Y(13.8), Nc IP-Y(13.5), C, IP-Y(5.2), C3 IP-Y(5.1),

38 -13.7600 1.0 Nc IP Y(15.6), N. IP-YU6.9), CI IP-Y(5.5), C3 IP-Y(5.7).

39 -13.7490 1.0 MnIII D-XY(6.7), MnIV 1D-XY(5.9). 0 IP-Y(3S.I), OR 1P-Y(8.4), 0" IP-Y(7.8), Cb IP-Y(8.6),

40 -12.9720 1.0 N, IP-Z(12.31 W, 1P-Z(1 4),

41 -12.8020 1.0 0 IP-X(13.8) Nt IP-X(5.7), N, IP-Z(1O.4), N, 1P-X(5.7), N IP-Z(IO.5),

42 -12.6050 1.0 01 1P-X(19.2), 01 IP-Y(17.1), 01 IP-X(19.8), 01 1P-Y(19.g),

43 -12.4860 1.0 MnlI ID-XY(5.1), MnIV ID-XY(5.3), 0 IP-Y(24.9), 01 IP-Y(16.O). 0" IP-Y(13.O), C, IP-Y(5.8),

44 -9.6660 1.0 Mnll ID-Z2(34.2), MnIV 1D-Z2(34.3), 0 IP-Z(9.4),

45 -9.2750 0.0 MnHI ID-XY(41.6), MnIV ID-XY(41.5),

46 -8.6640 0.0 MnllID-Z2(16.4), MnIIID0C2-Y2X26.9), MnIV ID-Z2(16.8), MnIV 1D(X2-Y2X26.7) 0 IP-X(5.6),

47 -8.6230 0.0 MnIII D-Z2(5.8), Will ID-XY(27.3). MnIV ID-Z2(5.4), MnIV 1D-XY(273), 0 1P-Y(23.3),

48 -7.8510 0.0 MnUl ID-Z2(18.8). MnIII ID(X2-Y2X9.9), Mnl ID-XY(4.O), MnIV ID-Z2(19.1), MnIV 1D(X2-Y2XII.3), MnIV ID-XY(4.3), 0 IP-X(12.8),

49 -7.7590 0.0 MnllID(X-Y2X29.1) MnIV ID(X2-Y2XZ7.6), 0 IP-Z(8.6),

50 -6.8680 0.0 H3 IS(18.8), H3 2S(8.3), H5 IS(7.4), HI1 IS(19.2), 11 1 2S(8.6), H13 187.),

51 -5.9230 0.0 H6 ISO)

52 -5.7770 0.0 C2 1p-x(5.o), H3 IS(7.7), HI1 IS(7.8), H14 1S(5.2),

53 -5.3840 0.0 MnllI 2S(4.3), H4 IS(13.O), H4 2S(5.2), H6 1S(S.5) HI0 IS(8.4), H12 IS(1O.2), H14 18(6.8), HIS 18(6.9).

54 -5.2600 0,0 C 1P-X(5.3), H4 IS(15.7), H5 IS (.), H6 IS(6.9), 1 1 PS(8.7), H12 IS(12.3), H13 IS(5.3) H14 S(.3), H1 8 IS(1O.8),



TABLE S27: Orbital Energies/MninMn(u - O)2(OacXTACN)2 S=5/2 ACCINT=3.5

MnmaMnv(p-0) 2 (Oc)(TACN)2 S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for 8- A"

Orbital Energy (eV) Occupancy Prtmar Contributors SFO(%)

1 -29.0020 1.0 N; IS(58.1), C, IS(13.3), H12 IS{1O.),

2 -29.0000 1.0 Nt IS(58.2), C1 1S(13.3), H4 15(10.5)

3 -27.5160 1.0 OIS(93.9),

4 -25.0690 1.0 N, IP-Z(6.2), C1 IS(26.5), C1 IS(13.6), C3 15(8.2), H5 1S(6.5,

5 -25.0670 1.0 N IP-Z(6.3), IS(8.1), C3 1S(26.5), C2 1S(13.6) H13 IS(6.5)

6 -21.8990 1.0 N, IP-Z(61) N, IP-Y(5.9), C3 IS(9.1) C, IS(9.9), C2 1S(9.1),

7 -21.8980 1.0 Nc IP-Z(6.1), Nt 1P-Y(5.8), C, IS(9.2), C, IS(9.9), C3 IS(9.1)

8 -20.7260 1.0 Nt IP-X(6.3), N< IP-X(1L2) C3 IS(5.5), C2 IS(9.9), H16 IS(6.0). H17 IS(7.1),

9 -20.7220 1.0 Nt 1P-X(II.3), N, IP-X(6.3), C3 IS(9.8), C2 IS(5.5), HS IS(6.1), Hi ISq.1),

10 -18.6530 1.0 N, IP-Y(12.9), N P-Y(13.O) C, 1P.Z(6.4), C2 IP-Z(6.51

11 -18.6400 1.0 Nt IP-Y(13.2), N; IP-Y(13.I) C1 1P-Z(6.6), C2 1P-Z(6.5)

12 -17.8740 1.0 Nc IP-Z(6.4) N, IP-Z(6.4), d, 1P-XC9.4), C, 1P-X(5.7), C3 IP X(9.4), C, IP-X(5.7), H6 1S(5.7), H14 IS(5.7)

13 -17.8630 1.0 Nc IP-Z(6.3), Nc IP-Z(6.3), C; IP-X(9.6), CI IP-X(5.8), C3 IP-X(9.6), C2 IP-X(5.8), H6 15(5.7), H14 15(5.7),

14 -16.8220 1.0 01 IP-Z(21.8) 0" IP-Z(22.O) C. IP-Z(30.7), C, IP-Z(13.4) H2 18(7.9),

15 -16.3460 1.0 C1 IP-X(7.9). C2 IP-X(6.9), HS ISC7.4, H16 M6.5),

16 -16.3300 1.0 C1 1PAX7.O), C2 IP-X(S.O), Hg IS(6.7) H16 1S(7.6),

17 -16.1140 1.0 N, IP-Z(7.7), N; 1P-Z(13.8) C2 1P-XC7.3), H17 IS(5.5),

18 -16.1080 1.0 N, IP-Z(14.O), N P-Z(7.9), C3 IP-X(7.5). H, IS(5.6),

19 -15.8970 1.0 CI IP-Y(1O.4), 1P-Y(9.4), H5 18(1.1), H13 IS(1O.),

20 -15.8880 1.0 d, IP-Y(9.1), IP-Y(1O.1), H5 IS(9.9), H13  IL1),

21 -14.7010 1.0 0' IP-Z(11.2), 0' 1P-Z(7.9). C, 1P-Z(33.4). H2 IS(34.2)
22 -14.5070 1.0 MnllID.XZ(14.0), MnIV 1D-XZ14.O). 0 1P-X(57.4).

23 -14.1540 1.0 MnI ID-XZ(5.O), MnfV ID-XZ(5.O), 0 IP-Z(1O.8) C3 IP-Y(5.3), IP-Y(S.4), H9 18(8.6), H17 IS(8.7),

24 -14.0900 1.0 H9 IS(7.3), H17 IS(7.3),

25 -14.0050 1.0 d, IP-Z(S.6C IP.Z(5.8), H6 IS{6.5), H7 IS(7.7), H1 4 IS(6.7, H15 IS(7.9),

26 -13.9220 1.0 C3 IP-Y(7.1), C P-Y(7.1), H7 IS(5.8), H10 IS(5.8), H15 IS(S.9) HIS IS(5.8),

27 -13.7220 1.0 MnUl 11.=5.2), MnIV ID-XZ(5.2), 0 1P-Z(13.51 C3 IP-Y(6.5), C 1P-Y(6.4), H10 15(6.6), HIS 1S(6.6),

28 -13.2870 1.0 OR IP-Z(33.6), 0" IP-Z(35.9),

29 -12.9470 1.0 0 IP-X(12.8). 0' IP-Z(1O.O), OR IP-Z(105), N, IP-X(S.5), N, 1P-Z(9.4), N, P-X. N IP-Z(9.7),

30 -12.6070 1.0 MnllID-YZ(8.3), MnIV ID-YZ(7.9) 0 1P-Y(62.9),

31 -12.2230 1.0 0 IP-Y(5.8), 0 IP-Z(50.), Nt IP-X(6.5), Nt IPZ(7.O , P-X(6.6), N, IP-Z(7.O),

32 -9.2840 0.0 MnllID-YZ(44.7) MnIV ID-YZ(44.3),

33 -8.4570 0.0 MnllID-YZ(35.4), MnIV 1D-YZ(35.9), 0 IP-Y(23.O),

34 -6.9860 0.0 Mnm ID-XZM.7), MnIV ID-XZ29.7), 0 1P-X(18.1),

35 -6.6050 0.0 MnII SD-XZ(3.4), MnV 1(-231.5), 0 1P-Z(17.),
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TABLE S27: Orbital Energies/ManuMniv(u - o)2(oacXTACN)2 S=5/2 ACCINT=3.5 S140

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)

36 -6.2790 0.0 0' P-Z(16.7), O' IP-Z(15.8), C, 1P-Z(52.7), H2 lS(9.0),

37 -5.1180 0.0 H4 IS(10.2), H4 2S(6.0), H5 IS(8.0), H5 2S(5.9), H7 1S(14.6), H7 28(11.4), H12 IS(9.1), H12 2S(5.4), H13 IS(7.5), H13 2S(5.7), H15 18(13.6), H15 2S(10.6),

38 -4.6180 0.0 H4 18(18.2), H4 2S(5.3), H7 IS(9.9), H12 IS(18.0), H12 2S(5.1), H13 IS(6.0), H1IS 1(11.2),

39 -4.3100 0.0 H4 IS(12.2), H5 1S(6.1), H5 2S(10.0), H1 18(5.8), H12 18(13.1), H1 3 IS(5.0), H13 2S(9.1), H14 1S(5.5),

40 -4.0270 0.0 H6 1S(9.3), HS IS(16.0), HS 2S(10.0), H14 IS(9.7), H16 IS(16.4), H16 2S(10.3),

41 -3.9140 0.0 H5 18(7.1), HS IS(19.5), HS 2S(10.0), H13 1S(6.4), H16 18(19.1), H16 2S(9.8),
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TABLE S28: Orbital Energies Mn(IV)Mn(IV)(/4-O) 2(pz-O2) (TACN) 2 BS ACCINT=3.5

Indices Atoms Charges Apliha Spin Beta Spin Net Spin
1 Mniv, 1.1001 1.6647 4.2353 -2.5706
2 Mniv 1.1031 4.2298 1.6670 2.5628
3 Opi -0.3491 3.1814 3.1677 0.0137
4 Op2 -0.3481 3.1686 3.1794 -0.0108
5 0, -0.7127 3.3577 3.3551 0.0026
6 O. -0.7127 3.3577 3.3551 0.0026
7 N -0.3959 2.6966 2.6992 -0.0026
8 N -0.3995 2.6760 2.7235 -0.0475
9 N -0.3995 2.6760 2.7235 -0.0475
10 N -0.3959 2.6992 2.6967 0.0025
11 N -0.4010 2.7241 2.6770 0.0471
12 N -0.4010 2.7241 2.6770 0.0471
13 C 0.4196 1.7901 1.7903 -0.0002
14 C 0.4203 1.7924 1.7873 0.0051
15 C 0.4042 1.7996 1.7962 0.0034
16 C 0.4042 1.7996 1.7962 0.0034
17 C 0.4203 1.7924 1.7873 0.0051
18 C 0.4196 1.7901 1.7903 -0.0002
19 C 0.4204 1.7899 1.7897 0.0002
20 C 0.4196 1.7880 1.7924 -0.0044
21 C 0.4071 1.7950 1.7980 -0.0030
22 C 0.4071 1.7950 1.7980 -0.0030
23 C 0.4196 1.7880 1.7924 -0.0044
24 C 0.4204 1.7899 1.7897 0.0002
25 H 0.1220 0.4412 0.4367 0.0045
26 H 0.1785 0.4123 0.4092 0.0031
27 H 0.1785 0.4123 0.4092 0.0031
28 H -0.0610 0.5307 0.5303 0.0004
29 H -0.0685 0.5343 0.5341 0.0002
30 H -0.0729 0.5361 0.5368 -0.0007
31 H -0.0766 0.5369 0.5397 -0.0028
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Indices Atoms Charges Alpha Spin Beta Spin Net Spin
32 H -0.0789 0.5386 0.5403 -0.0017
33 H -0.0484 0.5236 0.5248 -0.0012
34 H -0.0484 0.5236 0.5248 -0.0012
35 H -0.0789 0.5386 0.5403 -0.0017
36 H -0.0729 0.5361 0.5368 -0.0007
37 H -0.0766 0.5369 0.5397 -0.0028
38 H -0.0610 0.5307 0.5303 0.0004
39 H -0.0685 0.5343 0.5341 0.0002
40 H 0.1218 0.4368 0.4414 -0.0046
41 H 0.1798 0.4085 0.4117 -0.0032
42 H 0.1798 0.4085 0.4117 -0.0032
43 H -0.0618 0.5306 0.5311 -0.0005
44 H -0.0690 0.5345 0.5346 -0.0001
45 H -0.0741 0.5374 0.5367 0.0007
46 H -0.0741 0.5382 0.5360 0.0022
47 H -0.0796 0.5408 0.5388 0.0020
48 H -0.0502 0.5257 0.5246 0.0011
49 H -0.0502 0.5257 0.5246 0.0011
50 H -0.0796 0.5408 0.5388 0.0020
51 H -0.0741 0.5374 0.5367 0.0007
52 H -0.0741 0.5382 0.5360 0.0022
53 H -0.0618 0.5306 0.5311 -0.0005
54 H -0.0690 0.5345 0.5346 -0.0001
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TABLE S28: Orbital Energies Mn(IV)Mn(IV)(p-O) 2(p-O 2) (TACN) 2 BS ACCINT=3.5

Orbital Energies and SFO Contributions

Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
Symmetry Representation for Spin-1-AA

1 -32.575 1.0 03(S)(46.0), 04(S)(46.0),
2 -30.192 1.0 N7(S)(31.0), N8(S)(28.0), C13(S)(14.0), C14 (S)(8.0), C15(S)(6.0),
3 -30.156 1.0 Nio(S)(31.0), Ni(S)(27.0), Cis(S)(14.0), C20(S)(9.0), C21(S)(6.0),
4 -29.350 1.0 Ns(S)(31.0), N7(S)(30.0), C15(S)(10.0), C13(S)(6.0), H25(S)(6.0),
5 -29.303 1.0 NI1 (S)(32.0), Nio(S)(29.0), C2 1(S)(11.0), C1 (S)(6.0), H40(S)(6.0),
6 -28.664 1.0 05(S)(90.0),
7 -26.265 1.0 03(S)(43.0), 04(S)(42.0),
8 -25.216 1.0 C2 1 (S)(19.0), C15(S)(16.0), C20 (S)(11.0), C14(S)(10.0),
9 -25.179 1.0 C15(S)(19.0), C2 1(S)(17.0), C14(S)(10.0), C20(S)(8.0),

10 -23.551 1.0 C1 5 (S)(14.0), C1 3(S)(13.0), C14(S)(9.0), Ns(S)(8.0),
11 -23.507 1.0 Ci(S)(13.0), C21(S)(13.0), C20(S)(9.0), Nil(S)(8.0),
12 -21.177 1.0 N7(P:X)(12.0), H29(S)(12.0), C13 (S)(10.0), C14(S)(9.0),
13 -21.128 1.0 Nio(P:X)(12.0), H44(S)(12.0), C19(S)(10.0), C20 (S)(9.0),
14 -19.926 1.0 N7(P:Y)(11.0), Ns(P:X)(10.0), N8(P:Y)(7.0), C13(P:Y)(7.0), H28(S)(7.0),

C15(P:Y)(6.0), C13(P:Z)(6.0),
15 -19.826 1.0 Nio(P:Y)(12.0), Nii(P:X)(10.0), NIu(P:Y)(8.0), H43(S)(8.0), CG1 9(P:Y)(7.0),

Cx9 (P:Z)(6.0),
16 -18.905 1.0 Cis(P:Y)(17.0), N8(P:Z)(11.0), Ify(F:Y)(10.0), Its(P:X)(10.0),11ss(S)(7.0),

N7(P:X)(6.0),
17 -18.872 1.0 C21(P:Y)(17.0), Nu(P:X)(12.0), Nll(P:Z)(10.0), Nio(P:Y)(10.0), H48(S)(7.0),
18 -18.625 1.0 0 3(P:X)(8.0), 0 4(P:X)(8.0), N8 (P:Z)(6.0),
19 -18.398 1.0 Nii(P:Z)(8.0), C20(P:Y)(6.0),
20 -17.879 1.0 H31(S)(10.0), H46(S)(7.0), C14(P:X)(6.0), 0 3(P:X)(6.0), 0 4(P:X)(6.0),
21 -17.688 1.0 C21(P:X)(12.0), Cis(P:X)(9.0), Ni1 (P:Y)(8.0), H46(S)(7.0),
22 -17.278 1.0 0 3 (P:X)(12.0), 0 4(P:X)(12.0), 0 4(P:Y)(9.0), C15(P:X)(9.0), 03 (P:Y)(8.0),

C21(P:X)(8.0),
23 -16.769 1.0 0 4(P:Y)(12.0), 0 3 (P:Y)(11.0), Mn 2(D:XY)(10.0), C15(P:Z)(10.0),
24 -16.589 1.0 C21(P:Z)(12.0), C20(P:Z)(9.0), H45(S)(7.0), Nio(P:X)(6.0), H48(S)(6.0),
25 -16.552 1.0 C14(P:Z)(10.0), C15(P:Y)(7.0), C20 (P:Z)(7.0), H30 (S)(7.0), C21(P:Y)(6.0),
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Orb. Energy(eV) Occ. Primary Contributors SF0 (percent)

26 -16.384 1.0 C21(P:Z)(9.0), C19(P:X)(7.0), Nii(P:Y)(7.0),
27 -16.239 1.0 C13(P:X)(7.0), H32(S)(7.0),
28 -16.220 1.0 N8(P:X)(8.0), C15(P:Z)(7.0), C13(P:X)(6.0), H47(S)(6.0),
29 -15.944 1.0 N11(P:X)(9.0),
30 -15.608 1.0 05(P:Z)(47.0), Mn2(D:Z2)(11.0), Mn2(D:X2-Y2)(7.0), Mn2(D:XY)(6.0),
31 -15.014 1.0 05(P:X)(41.0), Mn2(D:Z2)(9.0), C15(P:Z)(7.0), Mn2(D:XY)(6.0),
32 -14.619 1.0 Os(P:Y)(17.0), C14(P:X)(7.0), H3o(S)(6.0),
33 -14.477 1.0 C2 0(P:X)(10.0), H44(S)(9.0), H45(S)(9.0), H46(S)(6.0),
34 -14.240 1.0 05(P:Y)(25.0), Mn2(D:X2-Y2)(8.0),
35 -14.115 1.0 N7(P:Y)(12.0), 05(P:X)(10.0), Mn2(D:XY)(8.0), 03(P:Y)(8.0), C13(P:Y)(8.0),

N7(P:X)(6.0),
36 -13.782 1.0 Nio(P:Y)(14.0), Nio(P:X)(10.0), 04(P:Y)(10.0), Mn2(D:X2-Y2)(6.0), Mni(D:XY)(6.0),
37 -13.254 1.0 Nu(P:Z)(15.0), Mn2(D:Z2)(7.0), NII(P:Y)(6.0), C21(P:Z)(6.0),
38 -13.204 1.0 N8(P:Z)(17.0), N8(P:Y)(7.0), C1s(P:Z)(7.0), Nii(P:Z)(6.0),
39 -12.916 1.0 0 3(P:Y)(30.0), 0 4(P:Y)(18.0), Mn2(D:X2-Y2)(10.0), Mni(D:X2-Y2)(8.0), 05(P:Y)(6.0),
40 -11.934 1.0 Mn2(D:Z2)(42.0), 0s(P:Z)(15.0), 05(P:X)(10.0), Mn2(D:XY)(9.0),
41 -11.667 1.0 Mn2(D:X2-Y2)(22.0), Mn2(D:XY)(18.0), 0s(P:Y)(16.0), 04(P:Y)(6.0), N7(P:Y)(6.0),
42 -9.568 0.0 Mni(D:Z2)(31.0), Mn1(D:X2-Y2)(31.0), 04(P:Y)(8.0), Mn2(D:X2-Y2)(7.0),
43 -9.389 0.0 Mni(D:XY)(34.0), Mni(D:Z2)(24.0), 05(P:Y)(17.0), Mni(D:X2-Y2)(10.0),
44 -8.690 0.0 Mn2(D:XY)(17.0), Mni(D:X2-Y2)(14.0), Mn2(D:X2-Y2)(11.0), 04(P:Y)(11.0), Mn2(D:Z2)(9.0),

0sj(P:Z)(7.0),
45 -7.717 0.0 Mni(D:XY)(27.0), Mni(D:Z2)(17.0), Mni(D:X2-Y2)(14.0), 03(P:Y)(13.0), 05(P:X)(6.0),
46 -6.493 0.0 0 3(P:X)(24.0), 04(P:X)(24.0),
47 -6.493 0.0 Mn2(S)(7.0), H25(S)(6.0),
48 -5.959 0.0 03(P:X)(12.0), 04(P:X)(12.0), H28(S)(6.0),
49 -5.635 0.0 H29(S)(11.0), H44(S)(9.0), H32(S)(8.0), H47(S)(7.0), H31(S)(6.0),

H25 (S)(6.0),
50 -5.469 0.0 H41(S)(14.0), H25(S)(13.0), H40(S)(10.0), H26(S)(10.0), H48(S)(10.0),

H48 (S)(6.0),
51 -5.423 0.0 H44 (S)(10.0), H43(S)(9.0), H29 (S)(9.0), H4(S)(8.0), H26(S)(6.0),

H2 (S)(6.0), H46 (S)(6.0),
52 -4.937 0.0 H:(S)(17.0), H4 8(S)(15.0), H4 0(S)(11.0), H25(S)(10.0), H26(S)(7.0),
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li41(S)(7.=0), II33(S)(7.0),114s(S)(6.0),

53 -4.706 0.0 H29(S)(9.0), H3 2 (S)(6.0), H44(S)(6.0),
54 -4.571 0.0 H44(S)(10.0), H29(S)(8.0), H47(S)(7.0), H44(S)(6.0),
55 -4.232 0.0 H32(S)(16.0), H32(S)(9.0), H4 7(S)(9.0),
56 -4.145 0.0 H32 (S)(10.0), H47(S)(8.0), H32(S)(6.0), C15(P:Y)(6.0), H47(S)(6.0),
57 -4.123 0.0 H45(S)(17.0), H3o(S)(16.0), Ho(S)(11.0), H3 3 (S)(10.0), H45(S)(9.0),

H48(S)(9.0), H47(S)(7.0), C21(P:Y)(7.0),
58 -4.035 0.0 C13(P:X)(13.0), Ci 5(P:X)(10.0), C1 9 (P:X)(9.0), H32(S)(7.0), H28(S)(6.0),

H29(S)(6.0), C21(P:X)(6.0), H47(S)(6.0),
59 -3.960 0.0 H47(S)(16.0), Cis(P:X)(12.0), H44 (S)(11.0), H3 2 (S)(11.0), C21 (P:X)(9.0),

H29(S)(8.0), C13(P:X)(8.0), C15(P:X)(6.0),
60 -3.701 0.0 H45(S)(14.0), Ho(S)(13.0), H45(S)(8.0), H3 0 (S)(7.0), H48(S)(7.0),
61 -3.449 0.0 H31(S)(18.0), H4 6 (S)(15.0), H31(S)(7.0), H4 6(S)(6.0),

Symmetry Representation for Spin-1-AAA
1 -29.243 1.0 N8(S)(62.0), C14 (S)(14.0), H2 6(S)(11.0),
2 -29.202 1.0 NII(S)(62.0), C20 (S)(14.0), H4 1(S)(11.0),
3 -28.126 1.0 05(S)(94.0),
4 -25.188 1.0 C13(S)(34.0), C14 (S)(19.0), N7(P:Z)(8.0), H28(S)(8.0),
5 -25.143 1.0 Cis(S)(34.0), C2 0 (S)(18.0), Nio(P:Z)(8.0), H43(S)(8.0),
6 -22.032 1.0 C13(S)(13.0), C15(S)(13.0), C14(S)(12.0), N8(P:Y)(11.0), N7(P:Z)(8.0), 0

H28(S)(6.0), H3o(S)(6.0), H33(S)(6.0),
7 -22.028 1.0 C21(S)(14.0), C19(S)(13.0), C2 0 (S)(12.0), Nul(P:Y)(11.0), Nio(P:Z)(8.0),

H43(S)(6.0), H4 5(S)(6.0), H48(S)(6.0),
8 -20.933 1.0 Ns(P:X)(18.0), C15(S)(14.0), H32(S)(10.0), H3 1(S)(9.0), C1 4 (S)(7.0),

II26(S)(6.0),
9 -20.899 1.0 N1 (P:X)(17.0), C21(S)(13.0), H4 6(S)(10.0), H47(S)(10.0), C20(S)(8.0),

.41 (S)(6.0),
10 -18.875 1.0 Ni(P:X)(15.0), N8(P:Y)(14.0), C14(P:Z)(12.0), H26(S)(7.0), Ho(S)(6.0),
11 -18.794 1.0 Nu1 (P:X)(16.0), i1u(P:Y)(14.0), C20(P:Z)(12.0), H42 (S)(7.0), H4(S)(7.0),
12 -17.991 1.0 C13(P:X)(17.0), C14(P:X)(13.0), N7(P:Z)(11.0), H29(S)(10.0), Ho(S)(8.0),
13 -17.970 1.0 C19(P: X)(17.0), C20(P:X)(13.0), Nxo(P:Z)(11.0), H44(S)(10.0), l45(S)(8.0),
14 -16.558 1.0 C14(P:Y)(15.0), H3 1(S)(10.0), C13(P:Y)(9.0), Ns(P:Z)(8.0), N7(P:Z)(6.0),

C14(P:Z)(6.0), C13(P:Z)(6.0),
15 -16.506 1.0 C20(P:Y)(14.0), H4 6(S)(12.0), C19(P:Y)(9.0), C20(P:Z)(8.0), Nio(P:Z)(8.0),
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Orb. Energy(eV) 0cc. Primary Contributors SFO (percent)
Cie(P:Z)(6.0), Nii(P:Z)(6.0),

16 -16.293 1.0 N8(P:Z)(12.0), Nii(P:Z)(8.0),
17 -16.280 1.0 Nu(P:Z)(14.0), N8(P:Z)(8.0),
18 -16.125 1.0 0 4(P:Z)(10.0), H28(S)(10.0), C13 (P:Y)(9.0), 0 3 (P:Z)(8.0), N7(P:Z)(6.0),
19 -15.982 1.0 C1 (P:Y)(13.0), H43 (S)(13.0), H28(S)(7.0), C13(P:Y)(7.0),
20 -15.627 1.0 0 4 (P:Z)(22.0), 03 (P:Z)(17.0), Os(P:Y)(9.0), Mn 2(D:YZ)(8.0),
21 -15.395 1.0 Os(P:X)(45.0), Mn 2(D:XZ)(19.0), Mn 2(D:YZ)(6.0), Mnx(D:XZ)(6.0),
22 -14.653 1.0 0 5 (P:Z)(21.0), Mni(D:XZ)(13.0), Mn 2(D:XZ)(9.0),
23 -14.250 1.0 C21(P:X)(10.0), H32(S)(10.0), H47(S)(10.0), C15(P:X)(9.0), H48(S)(7.0),

H33(S)(6.0),
24 -14.100 1.0 H29(S)(6.0),
25 -14.025 1.0 H45(S)(11.0), H44 (S)(8.0), C1e(P:Z)(7.0), Cis(P:X)(6.0), H43(S)(6.0),
26 -14.004 1.0 H33(S)(8.0), H3o(S)(6.0), C15(P:Y)(6.0),
27 -13.341 1.0 0 3(P:Z)(15.0), Mn 2(D:YZ)(14.0), 0 5 (P:X)(11.0), Ns(P:Z)(10.0), N8(P:Y)(7.0),

05 (P:Y)(6.0),
28 -13.267 1.0 Mn 2(D:YZ)(19.0), 0 5 (P:Y)(11.0), Ni(P:Z)(11.0), 0 3 (P:Z)(9.0), Nu(P:Y)(8.0),
29 -12.647 1.0 0 5 (P:Z)(17.0), Mn 2(D:YZ)(13.0), Os(P:Y)(12.0), 0 4(P:Z)(9.0), N8(P:Z)(8.0),

N8(P:X)(6.0),
30 -12.304 1.0 0 5 (P:Z)(31.0), 0 5 (P:Y)(24.0), 0 4(P:Z)(10.0), Mni(D:YZ)(9.0),
31 -10.890 1.0 0 4(P:Z)(30.0), Oa(P:Z)(23.0), Mn 2(D:YZ)(19.0), 05 (P:Y)(17.0),
32 -9.410 0.0 Mni(D:YZ)(50.0), Mni(D:XZ)(12.0), 0 3(P:Z)(11.0), Mn 2(D:XZ)(6.0), 0 5 (P:Y)(6.0),
33 -8.432 0.0 Mn 2(D:XZ)(34.0), 05 (P:X)(16.0), Mni(D:YZ)(11.0), 05 (P:Z)(9.0), Mn 2(D:YZ)(7.0),
34 -7.572 0.0 Mnz(D:XZ)(51.0), 0 5 (P:Z)(12.0), Mn(D:YZ)(10.0), Os(P:X)(7.0),
35 -5.351 0.0 H41(S)(18.0), H26(S)(16.0), H30(S)(13.0), H45(S)(13.0), Ho(S)(11.0),

H45(S)(11.0), H26(S)(10.0), H41(S)(10.0),
36 -4.789 0.0 Hao(S)(14.0), H45(S)(13.0), H41(S)(10.0), H26(S)(9.0), H28(S)(8.0),

Hao(S)(8.0), H43(S)(7.0), H45(S)(7.0),
37 -4.392 0.0 H31(S)(11.0), H46(S)(10.0), H26(S)(9.0), H29(S)(9.0), H41(S)(7.0),

H44(S)(7.0), H31(S)(7.0), H46(S)(7.0),
38 -4.189 0.0 H46(S)(15.0), H31 (S)(14.0), H44 (S)(9.0), H41(S)(9.0), H46(S)(9.0),

H29(S)(8.0), H31(S)(8.0), H26(S)(6.0),
39 -4.025 0.0 H31 (S)(12.0), H46(S)(12.0), H28(S)(9.0), H43(S)(7.0), H30(S)(6.0),

H46(S)(6.0),
40 -3.874 0.0 H43(S)(12.0), H43(S)(9.0), H28(S)(8.0), H28(S)(7.0), H46(S)(6.0),
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41 -3.682 0.0 C14 (P:Y)(10.0), C20(P:Y)(8.0), C14(P:Z)(7.0), H26(S)(6.0), H28(S)(6.0),
42 -3.512 0.0 H43(S)(9.0), H4 s(S)(9.0), C20(P:Z)(8.0), H41(S)(7.0), H33(S)(6.0),

C20(P:Y)(6.0),
43 -3.226 0.0 H44(S)(9.0), H2(S)(8.0), C21(S)(6.0),
44 -2.890 0.0 H28(S)(16.0),1 so(S)(10.0),11so(S)(9.0), H4s(S)(9.0),1143(S)(8.0),

H33(S)(8.0), H45(S)(8.0), H44(S)(6.0), H48(S)(6.0),
45 -2.853 0.0 H26 (S)(11.0), H2(S)(11.0), H43(S)(10.0), H41(S)(8.0),
46 -2.594 0.0 H48 (S)(11.0), Hs(S)(10.0), H31(S)(6.0), H45(S)(6.0), H45(S)(6.0),

H46(S)(6.0), H47(S)(6.0), H32(S)(6.0),
47 -2.346 0.0 H31(S)(9.0), H4 6(S)(9.0), H43(S)(8.0), H28(S)(8.0), C13(P:X)(7.0),

C20(P:Z)(6.0), H32 (S)(6.0), Cis(P:X)(6.0), H3o(S)(6.0), H47(S)(6.0),
48 -2.075 0.0 H45(S)(21.0), Hso(S)(20.0), H43 (S)(11.0), H2 s(S)(10.0), H32(S)(8.0),

H47(S)(8.0),
49 -1.770 0.0 C15(P:Z)(30.0), C21(P:Z)(20.0), H32 (S)(10.0), C13(P:X)(8.0), H47(S)(8.0),

Mn2(P:Z)(6.0),
50 -1.373 0.0 C21(P:Z)(30.0), C15(P:Z)(19.0), C1 (P:X)(9.0), H47(S)(8.0), C13(P:Z)(7.0),

C14(P:Y)(7.0),
51 -1.180 0.0 C14(P:Y)(17.0), C13(P:Z)(16.0), H33(S)(12.0), C2 0(P:Y)(10.0), C1 (P:Z)(10.0),

C15(P:Y)(9.0), H31(S)(7.0), H48(S)(7.0), H32 (S)(6.0), Nr(P:Z)(6.0),
C14(P:Z)(6.0),
Symmetry Representation for Spin-2-AA

1 -32.574 1.0 0 4(S)(46.0), 03(S)(45.0),
2 -30.191 1.0 N7(S)(30.0), Ns(S)(29.0), C13(S)(13.0), C14 (S)(9.0), C15(S)(6.0),
3 -30.158 1.0 Nio(S)(33.0), N 1i(S)(26.0), C19(S)(14.0), C20(S)(8.0),
4 -29.353 1.0 N7(S)(31.0), Ns(S)(30.0), C15(S)(10.0), C13(S)(7.0), H25(S)(7.0),
5 -29.299 1.0 Nu(S)(33.0), Nio(S)(28.0), C2 1(S)(11.0), Cis(S)(6.0), H40(S)(6.0),
6 -28.662 1.0 05(S)(90.0),
7 -26.264 1.0 03(S)(42.0), 04(S)(42.0),
8 -25.216 1.0 C21(S)(19.0), C15(S)(15.0), C20(S)(11.0), C14(S)(9.0),
9 -25.179 1.0 C15(S)(20.0), C2 1(S)(16.0), C14 (S)(11.0), C20(S)(8.0),

10 -23.551 1.0 Ci5(S)(14.0), C13(S)(12.0), C14 (S)(9.0), Ns(S)(8.0),
11 -23.508 1.0 C1e(S)(13.0), C21(S)(13.0), C20(S)(9.0), Nu(S)(8.0),
12 -21.170 1.0 N7(P:X)(10.0), H29(S)(10.0), C13 (S)(9.0), C14(S)(8.0),
13 -21.135 1.0 Nio(P:X)(10.0), H4 4 (S)(10.0), C20(S)(8.0), C19(S)(8.0),
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25
26
27
28
29
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31
32
33
34
35

36
37
38
39
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42
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rgy(eV) Occ. Primary Contributors SF0 (percent)
-19.913 1.0 N7(P:Y)(9.O), N8 (P:X)(8.O), N8 (P:Y)(6.O), H28(S)(6.O),
-19.840 1.0 Nio(P:Y)(1O.0), Nii(P:X)(8.0), H43 (S)(7.O), Cl 9 (P:Y)(6.O), Nii(P:Y)(6.0),
-18.895 1.0 C21 (P:Y)(12.O), Nii(P:X)(8.O), N11 (P:Z)(7.O), C15(P:Y)(6.O), Nio(P:Y)(6.O),
-18.880 1.0 C15(P:Y)(12.O), N8 (P:X)(7.O), N8(P:Z)(7.0), N7(P:Y)(7.O), C21(P:Y)(6.O),
-18.623 1.0 04 (P:X)(9O), 0 3(P:X)(8.O), N8(P:Z)(6.O), Nu(P:Z)(6.O),
-18.399 1.0 N1 1(P:Z)(7.0), N8(P:Z)(6.O), C20(P:Y)(6O),
-17.877 1.0 H31(S)(1O.O), H46(S)(8.O), C14 (P:X)(6.O), 0 3(P:X)(6.O), 0 4(P:X)(6.O),
-17.689 1.0 C21(P:X)(11.O), C15(P:X)(iO.O), N1 1(P:Y)(7.O), H46(S)(7.O), N8(P:Y)(6.O),
-17.277 1.0 0 3(P:X)(12.O), 04 (P:X)(12.O), 03 (P:Y)(9.0), C21(P:X)(9O), C15(P:X)(8.O),

04(P:Y)(8.O),
-16.758 1.0 0 3(P:Y)(12.O), 04 (P:Y)(12.O), Mn 1 (D:XY)(9.O), C21(P:Z)(9.O),
-16.598 1.0 C15(P:Z)(13.0), C14 (P:Z)(11.O), H30(S)(8.0), N7(P:X)(7.O), H3(S)(7.O),

C15(P:Y)(6.O),
-16.551 1.0 C20(P:Z)(12.O), C21(P:Y)(8.O), H45(S)(8.0), H48 (S)(7.O),
-16.387 1.0 C15(P:Z)(8.O), C13(P:X)(7.O), N8(P:Y)(7.O),
-16.247 1.0 N8(P:X)(6.O), H47(S)(6.O),
-16.206 1.0 Nii(P:X)(7.0), C1 5(P:X)(6.O), C19 (P:X)(6.O), C21(P:Z)(6.O), H32(S)(6.O),
-15.947 1.0 N8(P:X)(8.O), Nu(P:X)(7.O),
-15.611 1.0 0 5 (P:Z)(47.O), Mn1(D:Z2)(11.O), Mni(D:X2-Y2)(7.O), Mni(D:XY)(6.O),
-15.010 1.0 0 5 (P:X)(41.O), Mni(D:Z2)(9.O), Mni(D:XY)(6.O), C21(P:Z)(6.O),
-14.618 1.0 O5(P:Y)(17.O), C20(P:X)(6.O),
-14.480 1.0 C14(P:X)(9.0), H29(S)(8.O), H3o(S)(8.O), C20(P:X)(6.O), H31(S)(6.O),
-14.240 1.0 05(P:Y)(25.O), Mn 1 (D:X2-Y2)(8.O),
-14.110 1.0 Nio(P:Y)(11.O), Os(P:X)(1O.O), Mni(D:XY)(8.O), 04 (P:Y)(8.O), Ci 9 (P:Y)(7.O),

Nio(P:X)(6.O),
-13.785 1.0 Nr(P:Y)(14.0), N7(P:X)(10.0), 03(P:Y)(1O.O), Mn2(D:XY)(6.O), Mni(D:X2-Y2)(6.0),
-13.294 1.0 N8(P:Z)(19.O), C15(P:Z)(8.0), N8(P:Y)(7.O), Mni(D:Z2)(6.O),
-13.173 1.0 Nu(P:Z)(21.O), Nii(P:Y)(8.0), C21(P:Z)(8.O), 0 5(P:Z)(6.O),
-12.918 1.0 0 4(P:Y)(30.O), 0 3(P:Y)(18.O), Mni(D:X2-Y2)(1O.O), Mn 2(D:X2-Y2)(8.0), 0 5(P:Y)(6.O),
-11.920 1.0 Mn1 (D:Z2)(42.O), 0 5(P:Z)(14.O), 0 5(P:X)(10.0), Mn1 (D:XY)(10.0),
-11.663 1.0 Mni(D:X2-Y2)(22.O), Mni(D:XY)(17.O), 0 5(P:Y)(15O), 0 3(P:Y)(6.O), Nio(P:Y)(6.O),
-9.580 0.0 Mn2(D:Z2)(32.0), Mn2 (D:X2-Y2)(30.0), 03 (P:Y)(8.6), Mni(D:X2-Y2)(7.0),
-9.395 0.0 Mn2(D:XY)(35.0), Mn 2(D:Z2)(23.0), 0 5(P:Y)(17.P), Mn2(D:X2-Y2)(11.0),
-8.702 0.0 Mni(D:XY)(17.0), Mn2(D:X2-Y2)(14.0), Mni(D:X2-Y2)(12.0), 03 (P:Y)(110), Mni(D:Z2)(9.O),
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45 -7.709 0.0 Mn 2(D:XY)(27.0), Mn 2(D:Z2)(17.0), Mn 2(D:X2-Y2)(14.0), 04 (P:Y)(13.0),
46 -6.501 0.0 03(P:X)(12.0), 0 4(P:X)(10.0),
47 -6.485 0.0 0 4(P:X)(17.0), 03 (P:X)(13.0),
48 -5.959 0.0 0 3(P:X)(12.0), 04 (P:X)(12.0), H28(S)(6.0),
49 -5.635 0.0 H44(S)(11.0), H29(S)(9.0), H47(S)(8.0), H32(S)(7.0), H46(S)(6.0),
50 -5.473 0.0 H41(S)(15.0), H25 (S)(13.0), H40(S)(11.0), H48(S)(11.0), H26(S)(10.0),

H33(S)(8.0), H41(S)(7.0), H25(S)(7.0), H40 (S)(6.0), H26(S)(6.0),
H48 (S)(6.0),

51 -5.423 0.0 H29 (S)(10.0), H43(S)(8.0), H44(S)(8.0), H40(S)(7.0), H28 (S)(7.0),
H26(S)(7.0), H31(S)(6.0),

52 -4.936 0.0 H33(S)(17.0), H4 8 (S)(15.0), H2 5 (S)(11.o), H4 0 (S)(10.o), H26(S)(7.0),

53 -4.706 0.0 H44(S)(8.0), H29(S)(7.0), H47(S)(6.0),
54 -4.572 0.0 H2 9 (S)(10.0), H44 (S)(8.0), H3 2 (S)(6.o), H29 (S)(6.0), H47(S)(6.0),
55 -4.231 0.0 H32(S)(13.0), H4 7 (S)(11.0), H32(S)(7.0), H47(S)(6.0),
56 -4.145 0.0 H32(S)(10.0), H47(S)(9.0), H32(S)(7.0), C21(P:Y)(7.0), H47(S)(6.0),
57 -4.124 0.0 H3o(S)(18.0), H45(S)(16.0), H3 3 (S)(11.0), H3o(S)(10.0), H4 5 (S)(10.0),

H48 (S)(10.0), H32(S)(7.0),
58 -4.035 0.0 C13 (P:X)(12.0), C1 9(P:X)(i0.0), C1 5 (P:X)(9.0), C21(P:X)(7.0), H47(S)(7.0),

H28(S)(6.0),
59 -3.960 0.0 H47 (S)(16.0), H3 2 (S)(11.0), H44 (S)(11.0), C1 9(P:X)(11.0), C21(P:X)(9.0),

C13 (P:X)(9.0), H29(S)(8.0), C15(P:X)(7.0),
60 -3.701 0.0 H3o(S)(13.0), H45 (S)(13.0), H30 (S)(8.0), H45(S)(7.0), H3(S)(6.0),

61 -3.449 0.0 H31(S)(18.0), H46(S)(15.0), H31(S)(7.0), H4 6 (S)(6.0),
Symmetry Representation for Spin-2-AAA

1 -29.263 1.0 N8(S)(62.0), C14(S)(14.o), H26 (S)(11.0),
2 -29.182 1.0 N11(S)(62.0), C 20(S)(14.0), H4 1 (S)(11.0),
3 -28.124 1.0 05(S)(94.0),
4 -25.187 1.0 C13(S)(34.0), C14(S)(19.0), N7(P:Z)(8.0), H28(S)(8.0),
5 -25.144 1.0 C1 9(S)(34.0), C2 0 (S)(18.0), Nio(P:Z)(8.0), H43(S)(8.0),
6 -22.031 1.0 C1 3 (S)(13.0), C15(S)(13.0), C14 (S)(12.0), N(P:Y)(14.0), N(P:Z)(8.0),

IHss(S)(8.0), H~o(S)(7.0),112s(S)(7.0),H4()60,I6S(.)
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7 -22.029 1.0 C21(S)(14.0), C19(S)(13.0), C20(S)(12.0), Nu(P:Y)(11.0), N1o(P:Z)(8.0),

H43(S)(6.0), H45(S)(6.0), H48(S)(6.0),
8 -20.928 1.0 Ns(P:X)(17.0), C15(S)(14.0), H32 (S)(10.0), H31 (S)(9.0), C14 (S)(7.0),

H26(S)(6.0),
9 -20.904 1.0 Nu(P:X)(17.0), C2 1(S)(13.0), H4 7(S)(10.0), H4 6 (S)(9.0), C20(S)(7.0),

H41 (S)(6.0),
10 -18.864 1.0 Ns(P:X)(14.0), Ns(P:Y)(13.0), C14 (P:Z)(11.0), H26(S)(7.0), H30(S)(6.0),
11 -18.805 1.0 Nxx(P:X)(14.0), Nxx(P:Y)(13.0), C2 o(P:Z)(11.0), H41(S)(7.0), H45(S)(6.0),
12 -17.988 1.0 C1 9(P:X)(15.0), C2o(P:X)(12.0), Nio(P:Z)(10.0), H44 (S)(9.0), H45(S)(7.0),
13 -17.973 1.0 C1 3(P:X)(15.0), C14 (P:X)(12.0), N7(P:Z)(10.0), H29(S)(9.0), H3o(S)(7.0),
14 -16.545 1.0 C20(P:Y)(12.0), H46(S)(9.0), C1 (P:Y)(8.0), Nu(P:Z)(6.0), C20(P:Z)(6.0),

N1o(P:Z)(6.0),
15 -16.516 1.0 C14(P:Y)(13.0), H31(S)(10.0), N7(P:Z)(7.0), C13(P:Y)(7.0), N8(P:Z)(6.0),

C14(P:Z)(6.0), C13(P:Z)(6.0),
16 -16.293 1.0 Ns(P:Z)(13.0), Nix(P:Z)(7.0),
17 -16.280 1.0 Nix(P:Z)(13.0), Ns(P:Z)(8.0),
18 -16.121 1.0 0 3(P:Z)(10.0), 0 4(P:Z)(9.0), C13 (P:Y)(9.0), H2 8(S)(9.0), H43 (S)(6.0),
19 -15.987 1.0 H4 3 (S)(11.0), C19 (P:Y)(10.0), C13(P:Y)(10.0), H28(S)(9.0),
20 -15.625 1.0 0(P:Z)(22.0), 0 4(P:Z)(17.0), 05 (P:Y)(9.0), Mni(D:YZ)(8.0),
21 -15.389 1.0 O5 (P:X)(46.0), Mni(D:XZ)(18.0), Mn 2(D:XZ)(6.0), Mni(D:YZ)(6.0),
22 -14.656 1.0 0 5 (P:Z)(21.0), Mn 2(D:XZ)(12.0), Mni(D:XZ)(10.0),
23 -14.250 1.0 Cis(P:X)(11.0), H32(S)(11.0), H47(S)(9.0), C21(P:X)(8.0), H33(S)(7.0),

H48(S)(6.0),
24 -14.097 1.0 C21(P:X)(6.0), H47(S)(6.0),
25 -14.026 1.0 H45(S)(8.0), H30(S)(7.0), H44(S)(6.0),
26 -14.004 1.0 H33(S)(6.0), H48(S)(6.0),
27 -13.335 1.0 N8(P:Z)(15.0), 05 (P:X)(14.0), Ns(P:Y)(10.0), Nix(P:Z)(8.0), Nii(P:Y)(6.0),
28 -13.294 1.0 Mni(D:YZ)(35.0), 0 4(P:Z)(23.0), 0 5 (P:Y)(16.0),
29 -12.636 1.0 0 5 (P:Z)(17.0), 0s(P:Y)(12.0), Mni(D:YZ)(12.0), Nu(P:Z)(10.0), 0 3(P:Z)(8.0),

Nix(P:X)(6.0),
30 -12.299 1.0 0s(P:Z)(31.0), 0(P:Y)(24.0), 0 3 (P:Z)(10.0), Mn 2(D:YZ)(9.0),
31 -10.888 1.0 0 3(P:Z)(30.0), 0 4 (P:Z)(23.0), Mni(D:YZ)(19.0), 0 5 (P:Y)(17.0),
32 -9.422 0.0 Mn 2(D:YZ)(50.0), Mn 2(D:XZ)(12.0), 0 4(P:Z)(11.0), Mni(D:XZ)(7.0), 05 (P:Y)(6.0),
33 -8.466 0.0 Mni(D:XZ)(34.0), 0s(P:X)(15.0), Mn 2(D:YZ)(12.0), 05 (P:Z)(9.0), Mni(D:YZ)(7.0),
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Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
34 -7.535 0.0 Mn 2(D:XZ)(51.0), 0 5 (P:Z)(12.0), Mn 2(D:YZ)(10.0), 0 5 (P:X)(7.0),
35 -5.356 0.0 H4 1(S)(19.0), I 26(S)(16.0), H45(S)(14.0), H3o(S)(13.0), H4 1(S)(11.0),

H45(S)(11.0), H26(S)(10.0), H30(S)(10.0),
36 -4.788 0.0 H3o(S)(14.0), H45(S)(12.0), H41(S)(10.0), H26(S)(10.0), H28(S)(8.0),

H30S)(8.0),143(S)(7.0), H4s(S)(7.0),
37 -4.394 0.0 H 46 (S)(12.0), H41(S)(9.0), H44(S)(9.0), H31(S)(9.0), H46(S)(8.0),

H29 (S)(7.0), H26(S)(7.0), H31(S)(6.0),
38 -4.187 0.0 H31(S)(16.0), H46(S)(13.0), H29(S)(10.0), H31(S)(9.0), H4 4 (S)(8.0),

H46(S)(8.0), H41(S)(7.0), H26(S)(7.0),
39 -4.025 0.0 H31(S)(12.0), H46(S)(12.0), H28(S)(9.0), H43 (S)(8.0), 13(S)(6.0),

IHs1(S)(6.0),
40 -3.874 0.0 H43(S)(11.0), H2(S)(9.0), H43(S)(8.0), H28(S)(7.0), H31(S)(6.0),

H46(S)(6.0),
41 -3.684 0.0 C14(P:Y)(10.0), C20(P:Y)(8.0), C14(P:Z)(7.0), H26(S)(6.0), H2 8(S)(6.0),
42 -3.512 0.0 H48(S)(9.0), H43(S)(8.0), C20(P:Z)(8.0), H41(S)(7.0), H33(S)(6.0),

C20(P:Y)(6.0),
43 -3.229 0.0 H44(S)(10.0), H29 (S)(8.0), C21(S)(6.0),
44 -2.890 0.0 H28(S)(14.0), H3o(S)(10.0), H4 (S)(10.0), H43(S)(9.0), Ho(S)(9.0),

II45(S)(9.0), H33(S)(8.0), H48(S)(7.0),
45 -2.851 0.0 H26(S)(12.0), H2 9 (S)(11.0), H41(S)(8.0), H43(S)(8.0), C15(P:Y)(6.0),
46 -2.594 0.0 H3 3 (S)(11.0), H4 8 (S)(11.0), H31(S)(6.0), H4 5(S)(6.0), H46(S)(6.0),

H47(S)(6.0), H32(S)(6.0),
47 -2.347 0.0 H46(S)(9.0), H31(S)(8.0), H43(S)(8.0), H28(S)(8.0), Cis(P:X)(7.0),

H47(S)(7.0), H32(S)(6.0), C13(P:X)(6.0), 11o(S)(6.0), C20(P:Z)(6.0),
48 -2.076 0.0 H3o(S)(21.0), H45(S)(20.0), H28 (S)(11.0), H4 3 (S)(10.0), H3 2(S)(9.0),

H47(S)(8.0),
49 -1.766 0.0 C21(P:Z)(28.0), Cis(P:Z)(22.0), H4 7(S)(11.0), H32(S)(8.0), C1 9(P:X)(7.0),

C13(P:X)(6.0), Mni(P:Z)(6.0),
50 -1.375 0.0 C15(P:Z)(28.0), C21(P:Z)(21.0), C14(P:Y)(7.0), C13(P:X)(7.0), C13(P:Z)(7.0),

C1 9(P:X)(6.0), H32(S)(6.0),
51 -1.181 0.0 C13 (P:Z)(17.0), G14(P:Y)(17.0), H 3 3 (S)(13.0), Cis(P:Z)(9.0), C20(P:Y)(9.0),

Cis(P:Y)(9.0), H31(S)(7.0), N7(P:Z)(7.0), H48(S)(7.0), C14(P:Z)(6.0),
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TABLE S29: Orbital Energies Mn(IV)Mn(IV)(p-O) 2(P-O 2) (TACN) 2 HS ACCINT=3.5

Indices Atoms Charges Alpha Spin Beta Spin Net Spin
1 Mniv 1.1135 4.2768 1.6097 2.6671
2 Mniv 1.1167 4.2730 1.6103 2.6627
3 OP, -0.3484 3.2547 3.0937 0.1610
4 Op2 -0.3474 3.2543 3.0931 0.1612
5 O, -0.7247 3.4770 3.2477 0.2293
6 OM -0.7247 3.4770 3.2477 0.2293
7 N -0.3939 2.6930 2.7009 -0.0079
8 N -0.4020 2.6826 2.7194 -0.0368
9 N -0.4020 2.6826 2.7194 -0.0368
10 N -0.3940 2.6932 2.7008 -0.0076
11 N -0.4035 2.6838 2.7197 -0.0359
12 N -0.4035 2.6838 2.7197 -0.0359
13 C 0.4194 1.7906 1.7900 0.0006
14 C 0.4201 1.7920 1.7879 0.0041
15 C 0.4039 1.7999 1.7962 0.0037
16 C 0.4039 1.7999 1.7962 0.0037
17 C 0.4201 1.7920 1.7879 0.0041
18 C 0.4194 1.7906 1.7900 0.0006
19 C 0.4202 1.7903 1.7895 0.0008
20 C 0.4198 1.7916 1.7886 0.0030
21 C 0.4069 1.7982 1.7950 0.0032
22 C 0.4069 1.7982 1.7950 0.0032
23 C 0.4198 1.7916 1.7886 0.0030
24 C 0.4202 1.7903 1.7895 0.0008
25 H 0.1216 0.4428 0.4357 0.0071
26 H 0.1789 0.4128 0.4082 0.0046
27 H 0.1789 0.4128 0.4082 0.0046
28 H -0.0608 0.5306 0.5302 0.0004
29 H -0.0684 0.5341 0.5343 -0.0002
30 H -0.0727 0.5362 0.5366 -0.0004
31 H -0.0762 0.5372 0.5389 -0.0017
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Indices Atoms Charges Alpha Spin Beta Spin Net Spin
32 H -0.0788 0.5390 0.5398 -0.0008
33 H -0.0483 0.5238 0.5245 -0.0007
34 H -0.0483 0.5238 0.5245 -0.0007
35 H -0.0788 0.5390 0.5398 -0.0008
36 H -0.0727 0.5362 0.5366 -0.0004
37 H -0.0762 0.5372 0.5389 -0.0017
38 H -0.0608 0.5306 0.5302 0.0004
39 H -0.0684 0.5341 0.5343 -0.0002
40 H 0.1214 0.4428 0.4359 0.0069
41 H 0.1803 0.4121 0.4076 0.0045
42 H 0.1803 0.4121 0.4076 0.0045
43 H -0.0616 0.5310 0.5306 0.0004
44 H -0.0689 0.5343 0.5346 -0.0003
45 H -0.0738 0.5368 0.5370 -0.0002
46 H -0.0746 0.5369 0.5377 -0.0008
47 H -0.0795 0.5393 0.5401 -0.0008
48 H -0.0503 0.5248 0.5255 -0.0007
49 H -0.0503 0.5248 0.5255 -0.0007
50 H -0.0795 0.5393 0.5401 -0.0008
51 H -0.0738 0.5368 0.5370 -0.0002
52 H -0.0746 0.5369 0.5377 -0.0008
53 H -0.0616 0.5310 0.5306 0.0004
54 H -0.0689 0.5343 0.5346 -0.0003
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TABLE S29: Orbital Energies Mn(IV)Mn(IV)(p-O) 2 (pL-O2 ) (TACN) 2 HS ACCINT=3.5

Orbital Energies and SFO Contributions

Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
Symmetry Representation for Spin-1-AA

1 -32.722 1.0 03(S)(46.0), 04(S)(46.0),
2 -30.204 1.0 N7(S)(31.0), Ns(S)(28.0), C13 (S)(14.0), C14(S)(8.0), C15(S)(6.0),
3 -30.167 1.0 Nio(S)(33.0), Nu 1(S)(26.0), C19 (S)(15.0), C20(S)(8.0),
4 -29.362 1.0 N8(S)(31.0), N7 (S)(30.0), C1 5(S)(10.0), C13(S)(6.0), H25(S)(6.0),
5 -29.309 1.0 Nu(S)(33.0), Nio(S)(28.0), C2 1(S)(11.0), C1 (S)(6.0), H40(S)(6.0),
6 -28.773 1.0 O(S)(89.0),
7 -26.422 1.0 03(S)(43.0), 04(S)(43.0),
8 -25.221 1.0 C21(S)(18.0), C15 (S)(16.0), C2 0(S)(10.0), C14 (S)(10.0),
9 -25.188 1.0 C15(S)(18.0), C21 (S)(17.0), C1 4 (S)(10.0), C20(S)(9.0),

10 -23.558 1.0 C15(S)(14.0), C1 3 (S)(13.0), C14(S)(9.0), Ns(S)(8.0),
11 -23.513 1.0 C1 9(S)(13.0), C21(S)(13.0), C20(S)(9.0), Nu(S)(8.0),
12 -21.188 1.0 N7(P:X)(11.0), H2 9(S)(11.0), C13(S)(10.0), C14 (S)(9.0),
13 -21.145 1.0 Nio(P:X)(11.0), H44 (S)(11.0), C20(S)(9.0), C19 (S)(9.0),
14 -19.943 1.0 N7(P:Y)(10.0), Ns(P:X)(9.0), H28(S)(7.0), C13(P:Y)(6.0), Ns(P:Y)(6.0),
15 -19.850 1.0 Nio(P:Y)(11.0), Nu(P:X)(9.0), N1 (P:Y)(7.0), C1 (P:Y)(7.0), H43(S)(7.0),
16 -18.918 1.0 C15(P:Y)(14.0), Ns(P:Z)(10.0), Nr(P:Y)(8.0), N8(P:X)(8.0), Has(S)(6.0),
17 -18.893 1.0 C2 1(P:Y)(15.0), Nu(P:X)(10.0), Niu(P:Z)(8.0), Nio(P:Y)(8.0), H48(S)(6.0),
18 -18.676 1.0 0 3 (P:X)(10.0), 0 4 (P:X)(10.0),
19 -18.419 1.0 Niu(P:Z)(8.0), N8(P:Z)(6.0), C20(P:Y)(6.0),
20 -17.918 1.0 H31(S)(10.0), 0 4 (P:X)(7.0), 0 3 (P:X)(7.0), H46(S)(7.0), C14(P:X)(6.0),
21 -17.699 1.0 C21(P:X)(11.0), C15(P:X)(10.0), Nix(P:Y)(7.0), H46(S)(7.0), Ns(P:Y)(6.0),
22 -17.355 1.0 0 3 (P:X)(10.0), 0 4 (P:X)(10.0), Cis(P:X)(9.0), C21(P:X)(9.0), 03 (P:Y)(7.0),

0 4(P:Y)(7.0),
23 -16.921 1.0 0 3 (P:Y)(16.0), 0 4(P:Y)(16.0), Mni(D:XY)(8.0), Mn 2(D:XY)(8.0),
24 -16.633 1.0 Cis(P:Z)(11.0), C14(P:Z)(8.0), C21(P:Z)(8.0), H3o(S)(6.0),
25 -16.576 1.0 C20(P:Z)(10.0), C14(P:Z)(7.0), C21(P:Y)(7.0), H45(S)(7.0), H48(S)(7.0),
26 -16.417 1.0 C13(P:X)(6.0),
27 -16.300 1.0 0 5 (P:Z)(9.0), C21(P:Z)(8.0), Cz(P:Z)(6.0),
28 -16.256 1.0 C15(P:X)(7.0), Ns(P:X)(6.0), C21(P:X)(6.0),
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Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
29 -15.987 1.0 05 (P:Z)(13.0), N1u(P:X)(6.0),
30 -15.909 1.0 0 5 (P:Z)(26.0),
31 -15.245 1.0 0 5 (P:X)(37.0), Mn 2(D:Z2)(10.0), Mni(D:Z2)(10.0), Ci 5(P:Z)(6.0),
32 -14.848 1.0 0 5 (P:Y)(30.0), Mn 2(D:X2-Y2)(7.0), Mn1 (D:X2-Y2)(7.0),
33 -14.495 1.0 C14(P:X)(7.0), C2o(P:X)(7.0), H29(S)(7.0), H3o(S)(7.0), H45(S)(7.0),

H44(S)(6.0),
34 -14.367 1.0 Os(P:Y)(9.0),
35 -14.255 1.0 Os(P:X)(10.0), Mn 2 (D:XY)(8.0), Mni(D:XY)(8.0), N7(P:Y)(6.0),
36 -13.992 1.0 N7(P:Y)(8.0), Nio(P:Y)(8.0), Mni(D:XY)(7.0), Mn 2(D:XY)(7.0), 0 4(P:Y)(6.0),

Nio(P:X)(6.0), N7(P:X)(6.0),
37 -13.529 1.0 Mni(D:Z2)(8.0), Mni(D:X2-Y2)(7.0), Mn 2(D:Z2)(7.0), Ns(P:Z)(7.0), Mn 2(D:X2-Y2)(6.0),
38 -13.451 1.0 Mni(D:X2-Y2)(18.0), Mn 2(D:X2-Y2)(18.0), 0 3 (P:Y)(13.0), 0 4 (P:Y)(13.0), Mni(D:XY)(7.0),

Mn 2 (D:XY)(7.0),
39 -13.259 1.0 Nu(P:Z)(12.0), Ns(P:Z)(10.0),
40 -12.440 1.0 Mni(D:XY)(13.0), Mn 2(D:XY)(13.0), 03 (P:Y)(8.0), 0 4(P:Y)(8.0), Mn 2(D:Z2)(7.0),

Mn1 (D:Z2)(6.0),
41 -12.132 1.0 0 5 (P:Z)(30.0), Mn 2(D:Z2)(20.0), Mni(D:Z2)(20.0), Mn 2(D:X2-Y2)(6.0), Mni(D:X2-Y2)(6.0),
42 -11.486 1.0 Os(P:X)(18.0), Mn 2(D:X2-Y2)(13.0), Mni(D:X2-Y2)(13.0), Mni(D:Z2)(11.0), Mn 2(D:Z2)(10.0),

0 4(P:Y)(8.0), 0 3(P:Y)(8.0),
43 -11.056 1.0 0 5 (P:Y)(41.0), Mn 2(D:XY)(11.0), Mni(D:XY)(11.0), Mni(D:X2-Y2)(6.0), Mn 2(D:X2-Y2)(6.0),
44 -9.119 0.0 Mn1 (D:XY)(13.0), Mni(D:X2-Y2)(12.0), Mn 2(D:X2-Y2)(12.0), Mn 2(D:XY)(12.0), 0 5 (P:Z)(7.0),

0 3(P:Y)(6.0),
45 -8.569 0.0 0 4(P:Y)(13.0), 0 3(P:Y)(12.0), Mni(D:XY)(11.0), Mn 2(D:XY)(11.0), Os(P:X)(9.0),

Mni(D:Z2)(7.0), Mn 2(D:Z2)(7.0), Mn 2(D:X2-Y2)(6.0),
46 -6.656 0.0 0 3(P:X)(33.0), 0 4(P:X)(32.0),
47 -6.512 0.0 Mni(S)(7.0), Mn 2(S)(7.0), H25(S)(6.0), H4 0 (S)(6.0),
48 -6.015 0.0 0 3 (P:X)(8.0), 0 4 (P:X)(8.0), H28(S)(6.0),
49 -5.652 0.0 H29(S)(10.0), H44(S)(10.0), H32(S)(7.0), H47(S)(7.0), H25(S)(6.0),
50 -5.492 0.0 H41(S)(15.0), H2 5(S)(13.0), H26(S)(11.0), H48(S)(11.0), H40(S)(10.0),

H33(S)(9.0), H41(S)(8.0), H26(S)(7.0), H2s(S)(7.0), H4o(S)(6.0),
H48(S)(6.0),

51 -5.443 0.0 H29(S)(9.0), H43(S)(9.0), H44(S)(9.0), H40(S)(8.0), H28(S)(7.0),
H26(S)(6.0),

52 -4.953 0.0 H33(S)(17.0), H48(S)(15.0), H40(S)(11.0), H2s(S)(11.0), H41(S)(8.0),
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Orb. Energy(eV) 0cc. Primary Contributors SF0 (percent)

53 -4.730 0.0 H29(S)(8.0), H44 (S)(7.0), H32(S)(6.0),
54 -4.582 0.0 H2 9 (S)(9.0), H4 4 (S)(9.0), H44(S)(6.0), 1 29(S)(6.0), T47(S)(6.0),
55 -4.248 0.0 H32(S)(15.0), H47 (S)(10.0), H32(S)(8.0),
56 -4.156 0.0 H32(S)(10.0), H47(S)(9.0), H47(S)(7.0), H32(S)(6.0),
57 -4.135 0.0 Ho(S)(18.0), H45(S)(17.0), H3(S)(11.0), Ho(S)(11.0), H45 (S)(10.0),

H48(S )(9.0),
58 -4.043 0.0 C13(P:X)(12.0), C1 5 (P:X)(10.0), C 19 (P:X)(9.0), C21(P:X)(7.0), H28(S)(6.0),

H29(S)(6.0), H32(S)(6.0), H47(S)(6.0),
59 -3.969 0.0 H4 7 (S)(17.0), H44(S)(12.0), C1 9(P:X)(12.0), H32 (S)(11.0), C2 1 (P:X)(9.0),

H29(S)(8.0), C13 (P:X)(8.0), C15 (P:X)(6.0),
60 -3.714 0.0 H45(S)(14.0), Ho(S)(13.0), Ho(S)(8.0), H45(S)(7.0), H48(S)(7.0),

H33(S)(6 .0),
61 -3.468 0.0 H31(S)(18.0), H46 (S)(14.0), H31 (S)(7.0), H46(S)(6.0),
62 -3.233 0.0 H46 (S)(18.0), H31(S)(14.0), H25(S)(8.0), H31(S)(6.0), H4 0 (S)(6-0),

63 -3.186 0.0 Cl 9(P:Y)(9.0), C1 9(P:Y)(8.0), H41(S)(8.0), C13 (P:Y)(7.0), C13(P:Y)(6.0),
H26(S)(6.0), H41(S)(6.0), Mn 2(S)(6.0),
Symmetry Representation for Spin- 1-AAA

1 -29.250 1.0 N8(S)(62.0), C14(S)(14.0), H26(S)(11.0),
2 -29.186 1.0 N1 1(S)(62.0), C20(S)(14.0), H41(S)(11.0),
3 -28.240 1.0 05(S)(94.0),
4 -25.194 1.0 C13(S)(34.0), C14 (S)(19.0), N7(P:Z)(8.0), H28 (S)(8.0),
5 -25.148 1.0 C19(S)(34.0), C20(S)(18.0), Nio(P:Z)(8.0), H43 (S)(8.0),
6 -22.037 1.0 C13(S)(13.0), C15(S)(13.0), C14(S)(12.0), N8(P:Y)(11.0), N7(P:Z)(8.0),

H28(S)(6.0), H30(S)(6.0), H33(S)(6.0),
7 -22.032 1.0 C21(S)(14.0), C1 9(S)(13.0), C20(S)(12.0), N1 1(P:Y)(1i.0), Nio(P:Z)(8.0),

H43(S)(6.0), H45(S)(6.0), H48 (S)(6.0),
8 -20.940 1.0 N8(P:X)(18.0), C15(S)(14.0), H32(S)(10.0), H3 1 (S)(9.0), C14 (S)(7.0),

9 -20.908 1.0 Nu(P:X)(17.0), C21(S)(13.0), H46(S)(10.0), H47(S)(10.0), C20(S)(8.0),
( H41 (S)(6.0),

10 -18.887 1.0 Ns(P:X)(14.0), N (P:Y)(13.0), C14(P:Z)(11.0), H26(S)(70),
11 -18.810 1.0 Ni(P:X)(15.0), NI(P:Y)(13.0), C20(P:Z)(11.0), H41(S)(7.0), H45(S)(6.0),

0
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Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
12 -17.999 1.0 C13 (P:X)(13.0), C14(P:X)(9.0), N7(P:Z)(8.0), H2,(S)(7.0), C1e(P:X)(6.0),

H30 (S)(6.0),
13 -17.986 1.0 Ci,(P:X)(13.0), C20 (P:X)(10.0), Nio(P:Z)(8.0), H44(S)(7.0), C13(P:X)(6.0),

H45 (S)(6.0),
14 -16.579 1.0 C14 (P:Y)(12.0), C13(P:Y)(8.0), N8 (P:Z)(7.0), H31(S)(7.0),
15 -16.550 1.0 C20 (P:Y)(12.0), Ci,(P:Y)(8.0), H46(S)(8.0), Nul(P:Z)(6.0),
16 -16.305 1.0 Ns(P:Z)(11.0), Nix(P:Z)(7.0),
17 -16.287 1.0 Nu(P:Z)(12.0), N8(P:Z)(8.0),
18 -16.243 1.0 0 3(P:Z)(16.0), 0 4 (P:Z)(16.0),
19 -16.003 1.0 C13(P:Y)(10.0), H28(S)(10.0), H43 (S)(9.0), C1 9(P:Y)(8.0),
20 -15.826 1.0 0 3 (P:Z)(9.0), 0 4 (P:Z)(9.0), Cig(P:Y)(7.0), H43(S)(7.0), 0 5 (P:Y)(6.0),
21 -15.614 1.0 0 5 (P:X)(41.0), Mn 2(D:XZ)(11.0), Mni(D:XZ)(11.0), Mn 2(D:YZ)(6.0), Mni(D:YZ)(6.0),
22 -14.911 1.0 0 5 (P:Z)(21.0), Mn 2 (D:XZ)(13.0), Mni(D:XZ)(13.0),
23 -14.273 1.0 C15(P:X)(10.0), H32(S)(10.0), C21(P:X)(9.0), H47(S)(9.0), H33(S)(6.0),

H48(S)(6.0),
24 -14.124 1.0 C21(P:X)(7.0), H47(S)(7.0),
25 -14.030 1.0 H3 0(S)(8.0), H45(S)(7.0), H29(S)(6.0),
26 -14.020 1.0 H45(S)(7.0),
27 -13.478 1.0 0 5 (P:Y)(25.0), Mn 2(D:YZ)(21.0), 03 (P:Z)(19.0), 0 4(P:Z)(7.0), Mni(D:YZ)(6.0),
28 -13.450 1.0 Mni(D:YZ)(32.0), 0 4(P:Z)(16.0), Mn 2(D:YZ)(13.0), Mni(D:XZ)(8.0), Mn 2(D:XZ)(7.0),
29 -13.329 1.0 0 5 (P:X)(13.0), Nu(P:Z)(11.0), Ns(P:Z)(9.0), Nu(P:Y)(7.0), N8(P:Y)(6.0),
30 -12.542 1.0 0 5 (P:Z)(41.0), N1 (P:Z)(11.0), N8(P:Z)(8.0),
31 -11.387 1.0 0 5 (P:Y)(48.0), Mn 2(D:YZ)(20.0), Mni(D:YZ)(20.0),
32 -10.935 1.0 0 3 (P:Z)(37.0), 0 4(P:Z)(37.0), Mni(D:YZ)(7.0), Mn 2(D:YZ)(7.0),
33 -8.726 0.0 0 5 (P:X)(26.0), Mni(D:XZ)(21.0), Mn 2(D:XZ)(14.0), Mni(D:YZ)(7.0), Mn 2(D:YZ)(6.0),
34 -8.489 0.0 Mn 2(D:XZ)(27.0), 0s(P:Z)(26.0), Mni(D:XZ)(21.0),
35 -5.372 0.0 H41(S)(18.0), H26(S)(16.0), H45(S)(14.0), Hao(S)(13.0), H41(S)(11.0),

H30(S)(11.0), H4s(S)(11.0), H26(S)(10.0),
36 -4.798 0.0 Hao(S)(14.0), H45(S)(12.0), H41(S)(10.0), H26(S)(9.0), H28(S)(8.0),

H30(S)(8.0), H43(S)(7.0), H45(S)(7.0),
37 -4.412 0.0 H31(S)(10.0), H46(S)(10.0), H26 (S)(8.0), H41(S)(8.0), H44(S)(8.0),

H29(S)(8.0), H31(S)(7.0), H46 (S)(7.0),
38 -4.208 0.0 H31(S)(14.0), H46(S)(14.0), H44(S)(9.0), H29(S)(9.0), H31(S)(8.0),

H41(S)(8.0), H46(S)(8.0), H26(S)(6.0),
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Orb. Energy(eV) Occ. Primary Contributors SF0 (percent)
39 -4.035 0.0 H3 1 (S)(13.0), H4 6 (S)(12.0), H28(S)(10.0), H43(S)(7.0), Ho(S)(6.0),

H31(S)(6.0),
40 -3.881 0.0 H43(S)(12.0), H28(S)(8.0), H4 3 (S)(8.0), H28(S)(7.0), H46 (S)(7.0),
41 -3.692 0.0 C1 4 (P:Y)(10.0), C20 (P:Y)(8.0), C14(P:Z)(7.0), H26(S)(6.0), H28 (S)(6.0),
42 -3.516 0.0 H43(S)(9.0), H48(S)(9.0), C20 (P:Z)(8.0), H41(S)(7.0), H33 (S)(6.0),

C20 (P:Y)(6.0),
43 -3.255 0.0 H44 (S)(9.0), H29(S)(8.0), C21(S)(6.0),
44 -2.898 0.0 H28 (S)(15.0), Ho(S)(10.0), Ho(S)(9.0), H 4 5 (S)(9.0), H45(S)(9.0),

H33(S)(8.0), H43(S)(8.o), H44 (S)(6.0), H48(S)(6.0),
45 -2.865 0.0 H26(S)(11.0), H29(S)(11.0), H43(S)(10.0), H41(S)(8.0), C15(P:Y)(6.0),
46 -2.603 0.0 H4 8 (S)(11.0), H3(S)(10.0), H31(S)(6.0), H46(S)(6.0), H47(S)(6.0),

H32(S)(6.0),
47 -2.362 0.0 H31(S)(9.0), H46(S)(9.0), H43(S)(8.0), H28(S)(8.0), C13(P:X)(7.0),

C1 9(P:X)(7.0), H32(S)(6.0), H3o(S)(6.0), C20 (P:Z)(6.0), H47 '(S)(6.0),
48 -2.080 0.0 Ho(S)(21.0), H45(S)(20.0), H28 (S)(11.0), H43(S)(10-0), H32 (S)(8.0),

H 47(S)(8.0), 
H 7 S ( 0 0 ,C 3 P X ( .)49 -1.807 0.0 C15(P:Z)(26.0), C21(P:Z)(24.0), H32 (S)(10.0),

50 -1.419 0.0 C21 (P:Z)(26.0), C15(P:Z)(24.0), C19(P:X)(8.0), C13(P:X)(6.0), C13 (P:Z)(6.0),
C14(P:Y)(6.0), H47(S)(6.0),

51 -1.187 0.0 C13(P:Z)(17.0), C14(P:Y)(17.0), H3(S)(12.0), C19(P:Z)(9.0), C20 (P:Y)(9.0),
C15(P:Y)(9.0), H31(S)(7.0), N7(P:Z)(7.0), H48(S)(7.0), C14(P:Z)(6.0),
H32(S)(6.0),

52 -1.107 0.0 C2 0 (P:Y)(19.0), C19(P:Z)(17.0), C14 (P:Y)(9.0), C13(P:Z)(8.0), H48(S)(8.0),
C21(P:Y)(7.0), C20(P:Z)(7.0), C1 9(P:Y)(6.0), H46(S)(6.0), H47(S)(6.0),
N10(P :Z)(6.0),
Symmetry Representation for Spin-2-AA

1 -32.470 1.0 03(S)(46-0), 04(S)(46.0),
2 -30.196 1.0 N7 (S)(30.0), N8(S)(28.0), C13(S)(14.0), C14(S)(8.0), C15(S)(6.0),
3 -30.159 1.0 Nio(S)(32.0), N11(S)(26.0), C1 9(S)(14.0), C20(S)(8.0), C21(S)(6.0),
4 -29.358 1.0 N8(S)(31.0), N7(S)(30.0), C15(S)(10.0), C13(S)(6.0), H25(S)(6.0),
5 -29.305 1.0 N11(S)(33.0), Nio(S)(28.o), C2 1 (S)(11.0), Ci 9(S)(6.0), H40(S)(6.0),
6 -28.420 1.0 05(s)(91.0),
7 -26.141 1.0 03(S)(42.0), 04(S)(42.0),
8 -25.217 1.0 C21(S)(18.0), C15(S)(16.0), C20(S)(11.0), C14 (S)(10.0),

00



S 159

Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
9 -25.176 1.0 C1 5 (S)(18.0), C21(S)(17.0), C14(S)(10.0), C2 0 (S)(9.0),

10 -23.553 1.0 C15(S)(14.0), C1 3(S)(12.0), C14(S)(9.0), Ns(S)(8.0),
11 -23.508 1.0 C19(S)(13.0), C21(S)(13.0), C20(S)(9.0), Nu(S)(8.0),
12 -21.175 1.0 N7(P:X)(11.0), H29 (S)(11.0), C13 (S)(10.0), C14(S)(9.0),
13 -21.133 1.0 Nio(P:X)(11.0), H4 4 (S)(11.0), C20(S)(9.0), C19(S)(9.0),
14 -19.907 1.0 N7(P:Y)(11.0), N8(P:X)(10.0), N8(P:Y)(7.0), C13(P:Y)(7.0), H28(S)(7.0),
15 -19.826 1.0 Nio(P:Y)(11.0), Nix(P:X)(10.0), H43(S)(8.0), C1e(P:Y)(7.0), Nxx(P:Y)(7.0),
16 -18.890 1.0 C15(P:Y)(16.0), Ns(P:Z)(11.0), N7(P:Y)(9.0), Ns(P:X)(9.0), H33(S)(7.0),
17 -18.873 1.0 C21(P:Y)(16.0), Nii(P:X)(11.0), Nii(P:Z)(9.0), N1o(P:Y)(9.0), H48(S)(7.0),
18 -18.593 1.0 0 4(P:X)(8.0), 0 3 (P:X)(7.0), N8(P:Z)(7.0), Nu(P:Z)(6.0),
19 -18.387 1.0 Nu(P:Z)(8.0), Ns(P:Z)(6.0), C20(P:Y)(6.0),
20 -17.854 1.0 H3 1(S)(10.0), H46(S)(8.0), Ns(P:Y)(6.0), C14(P:X)(6.0), 0 3(P:X)(6.0),

0 4(P:X)(6.0),
21 -17.684 1.0 C21(P:X)(11.0), C15(P:X)(9.0), Nu(P:Y)(8.0), H46(S)(7.0),
22 -17.210 1.0 0 3(P:X)(14.0), 0 4(P:X)(14.0), 03 (P:Y)(9.0), 0 4(P:Y)(9.0), C15(P:X)(8.0),

C21(P:X)(8.0),
23 -16.630 1.0 C15(P:Z)(13.0), C14(P:Z)(6.0), N7(P:X)(6.0),
24 -16.586 1.0 C2 1(P:Z)(11.0), C20(P:Z)(10.0), H45(S)(7.0), H48(S)(7.0), C21(P:Y)(6.0),

Nio(P:X)(6.0),
25 -16.508 1.0 0 3 (P:Y)(7.0), 0 4(P:Y)(7.0), C14(P:Z)(6.0), C15(P:Y)(6.0),
26 -16.370 1.0 C21(P:Z)(9.0), C15(P:Z)(7.0), Ni(P:Y)(6.0), Ci(P:X)(6.0), C13(P:X)(6.0),
27 -16.198 1.0 Ns(P:X)(9.0), C15(P:X)(6.0), C21(P:X)(6.0),
28 -16.143 1.0 0 3 (P:Y)(10.0), 0 4(P:Y)(9.0), C21(P:Z)(8.0), 0 3(P:X)(6.0), C15(P:Z)(6.0),

0 4(P:X)(6.0),
29 -15.925 1.0 Ni(P:X)(8.0), 0 4 (P:Y)(6.0), Ns(P:X)(6.0), 0 3(P:Y)(6.0),
30 -15.100 1.0 05 (P:Z)(60.0),
31 -14.710 1.0 05 (P:X)(52.0),
32 -14.505 1.0 C14 (P:X)(10.0), H30(S)(10.0), H2 9 (S)(9.0), C13(P:X)(6.0), H31(S)(6.0),
33 -14.476 1.0 C20 (P:X)(10.0), H45(S)(10.0), H44(S)(9.0), H46(S)(7.0), Ci,(P:X)(6.0),
34 -13.954 1.0 N7(P:Y)(10.0), Nio(P:Y)(8.0), 05 (P:X)(6.0), N7(P:X)(6.0),
35 -13.876 1.0 0 5 (P:Y)(24.0), Nio(P:Y)(9.0), N7(P:Y)(8.0),
36 -13.449 1.0 05 (P:Y)(22.0),
37 -13.122 1.0 N8(P:Z)(20.0), 0 5 (P:Y)(12.0), N8(P:Y)(7.0), C15(P:Z)(7.0), Ns(P:X)(6.0),
38 -13.077 1.0 Ni(P:Z)(22.0), 0(P:X)(11.0), Nu(P:Y)(7.0), C21(P:Z)(7.0), Nu(P:X)(6.0),
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Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
39 -12.671 1.0 0 3(P:Y)(31.0), 0 4(P:Y)(31.0), Mni(D:X2-Y2)(6.0), Mn 2(D:X2-Y2)(6.0),
40 -9.984 0.0 Mni(D:XY)(24.0), Mn 2(D:XY)(24.0), Mn 2(D:Z2)(11.0), Mn1 (D:Z2)(10.0), Mn 2(D:X2-Y2)(8.0),

Mn1 (D:X2-Y2)(8.0),
41 -9.799 0.0 Mn1 (D:Z2)(25.0), Mn 2(D:Z2)(25.0), Mn 2(D:X2-Y2)(13.0), 0 5 (P:Z)(12.0), Mn(D:X2-Y2)(11.0),
42 -9.069 0.0 Mni(D:X2-Y2)(25.0), Mn 2(D:X2-Y2)(24.0), Mni(D:Z2)(17.0), Mn 2(D:Z2)(16.0),
43 -8.719 0.0 0 5 (P:Y)(21.0), Mni(D:XY)(19.0), Mn 2(D:XY)(18.0), Mni(D:Z2)(11.0), Mn 2(D:Z2)(10.0),

Mni(D:X2-Y2)(6.0), Mn2(D:X2-Y2)(6.0),
44 -7.885 0.0 Mnl(D:X2-Y2)(16.0), Mn 2(D:X2-Y2)(15.0), Mn1 (D:XY)(13.0), Mn 2(D:XY)(13.0), 0 5 (P:Z)(6.0),
45 -7.407 0.0 Mn1 (D:Z2)(13.0), Mnx(D:XY)(13.0), Mn 2(D:Z2)(13.0), Mn 2 (D:XY)(13.0), Os(P:X)(9.0),

0 4 (P:Y)(8.0), 0 3(P:Y)(8.0),
46 -6.484 0.0 Mn 2(S)(7.0), Mn 1(S)(6.0), H25(S)(6.0),
47 -6.383 0.0 0 3 (P:X)(19.0), 0 4 (P:X)(19.0),
48 -5.893 0.0 0 3(P:X)(17.0), 0 4(P:X)(17.0), H28(S)(6.0),
49 -5.629 0.0 H29 (S)(10.0), H44(S)(10.0), H32(S)(8.0), H47(S)(8.0),
50 -5.456 0.0 H4 1(S)(14.0), H25(S)(13.0), H48(S)(11.0), H26 (S)(10.0), H40(S)(10.0),

H33(S)(8.0), H41(S)(7.0), H2s(S)(7.0), H40(S)(6.0), H26(S)(6.0),
H48(S)(6.0),

51 -5.412 0.0 H2 9(S)(10.0), H43 (S)(9.0), H44 (S)(9.0), H26(S)(7.0), H40(S)(7.0),
H28(S)(6.0),

52 -4.932 0.0 H33(S)(17.0), H48 (S)(ls-o), H40(S)(11.o), H25(S)(11.0), H26(S)(7.0), 0
H41(S)(7.0), H33(S)(7.0), H48(S)(6.0),

53 -4.693 0.0 H29(S)(9.0), H44(S)(7.0),
54 -4.570 0.0 H44(S)(10.0), H29(S)(9.0), H4 4 (S)(6.0), H47(S)(6.0),
55 -4.226 0.0 H3 2(S)(15.0), H47(S)(10.0), H32(S)(8.0), H47(S)(6.0),
56 -4.140 0.0 H32 (S)(12.0), H47(S)(8.0), H32 (S)(7.0), C15(P:Y)(6.0), H47(S)(6.0),
57 -4.121 0.0 Has(S)(17.0), H45(S)(17.0), H30 (S)(11.0), H33 (S)(10.0), H45(S)(9.0),

H48(S)(9.0), H47(S)(6.0), C21 (P:Y)(6.0),
58 -4.035 0.0 C13(P:X)(12.0), C15(P:X)(9.0), C (P:X)(9.0), C21(P:X)(7.0), H47(S)(7.0),

H32(S)(6.0), H28 (S)(6.0),
59 -3.959 0.0 H47(S)(16.0), H44(S)(11.0), Ca(P:X)(11.0), H3 2(S)(10.0), C21(P:X)(9.0),

H29(S)(8.0), C13(P:X)(8.0), C15(P:X)(7.0),
Symmetry Representation for Spin-2-AAA

1 -29.260 1.0 N8(S)(62.0), C14(S)(14.0), H26 (S)(11.0),
2 -29.197 1.0 N1 (S)(62.0), C20(S)(14.0), H4 1(S)(11.0),


