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TABLE §26: Orbital Energies/MnyMny(x — 0),(0acXTACN), BS ACCINT=3.5 S121 o
3
2>
MngMngy(x - 0);(0acKTACN), BS ACCINT=3.5 Orbital Energies and Descriptions for g~ A” 3
Orbital  Energy (eV)  Occupancy  Primary Contributors SFO(%) §
1 -29.0780 1.0 N, 15(61.3), C; 18(14.1), H, 15(11.1), Q
2 -28.9820 1.0 N, 1S(61.7), C, 1S(13.8), Hy; 1S(11.2), 2
3 -27.9340 1.0 0 15(94.0), ) § ’
4 -25.1480 1.0 N; 1P-Z(82), N, 18(5.2), N; IP-Y(5.1), C} 1S34.7), C; 18(17.7), Hs 1S8.5), o
5 24,9730 1.0 N; 1P-Z(7.8), N, 15(5.1), N; 1P-Y(54), C} 15(34.0), C; 15(18.5), Hy3 15(8.4), &
6 21.9770 1.0 N, 1PZ(8.5), N; IP-Y@®1), cl 1512.6), C; 15(13.8), C3 1512.5), Hs 15(62), Hy 1(6.6), Hyg 1S(5.4), g
7 -21.8210 1.0 N; 1P-Z(1.9), N; 1P-Y(7.8), C3 18(13.0), C, 18(12.5), € 15(13.3), Hy; 15(64), Hys 156.3), Hj3 1865.8), .
8 -20.8060 1.0 N 1PX(17.5), €y 18(7.1), Cy 15(154), Hy 15(63), Hy 159.4), Hy 15(11.0), Hyg 15(50) g
9 -20.6850 1.0 N; IP-X(17.5), C; 18(1.7), C; 15(14.5), Hy, 1564), Hyg 150.8), Hy7 15(1038), Hyg 1565.6), 0§
10 -18.7440 1.0 Ne 1P-2(5.1), N, IP-X(5.1), N, 1P-Y(258), C) 1P-Z(5.4), C; 1P-Z(126), H, 15(7.8), Hy 15(6.2), g.
1 -18.5940 1.0 N; 1P-X(5.2), N, IP-Y(26.1), Cp 1P-Z(136), H, 15(7.8), Hys 18(7.2), A
12 -17.9560 1.0 N, 1P-Z(12.4), C; 1P-X(188), C; 1P-X(11.4), Hg 15(11.2), Hy 159.4), g
13 -17.7730 1.0 N 1P-Z(12.7), Cj 1P-X(19.0), C; 1P-X(12.4), Hy4 1(11.1), Hys 1SE.4), é
14 -16.7370 1.0 O* 1P-2(19.7), O 1P-Z(23.2), C, 1P-Z(30.0), C,, IP-Z(13.1), H, 15(7.9), 5
15 -16.4340 1.0 N, 1PZ84), N, IP-X64), N, IP-Z(64), c1 1P-Y(7.1), cl 1P-Z(7.6), C 1P-X(14.5), C, 1P-Y(76), C; 1P-Z(7.0), Hg 15(13.0), »
16 -16.2550 1.0 N 1P-Z(39), N IP-X(69), N, 1P-2(6.2), C; IP-Y(1.6), C; 1P-2(7.2), Cy 1P-X(13.5), C, 1P-Y(7.9), C; 1P-Z(1.5), Hyg 18(12.6), @
17 -16.1920 1.0 N, IP-X(5.1), N, 1PZ203), cI 1P-X(6.3), C3 1P-X(114), Hg 1573, Hy 15(3.6), -
18 -16.0710 1.0 N, 1P-X(5.2), N, IP-Z(21.0), C3 1P-X(6.8), c2 1P-X(11.3), Hy4 1S(7.4), Hy7 158.4), qﬁ
19 -15.9720 1.0 N, IP-Z68). N, 1P-Y(5.7), cl 1P-Y(18.7), Cl 1P-Z(5.8), C; IP-X(5.3), Hs 18(20.7), H 15(5.5), —_
20 -15.7950 1.0 N 1PZ(8.0), N; 1P-Y(5.8), C; 1P-Y(19.1), C} IP-Z(5.9), C; IP-X(5.5), Hy3 15204), Hyg 1S6.0), g
21 -14.9480 1.0 Mnlll ID-XZ(8.5), MnlV 1D-XZ(21.7), O 1P-X(5.7), N
22 -14.6740 1.0 0 1P-Y(53), O* IP-Z(6.7), O* IP-Z(8.9), Cy 1P-Z(31.4), H, 1S(319), g
23 -14.3590 1.0 Malll 1D-XZ(11.7), MnlV ID-XZ(1.5), O 1P-Z(22.5), Hy 15(6.4), -
2% -14.1400 1.0 Cy 1P-X(62), C) 1P-Z(7.4), Hy 15(8.6), H; 15(7.6), Hg 15(7.0), £
25 -14.0270 1.0 C, 1P-X(53), C; 1P-Y(64), Hy 15(5.7), Hyy 1S9.7), Hyg 1S65.3), ”‘%
26 -13.9330 1.0 C3 1P-Y(100), Hy 15(5.5), Hiq 15(89), Hyy 1S(59), Hys 1S(59), g
27 -13.8390 1.0 C, 1P-Y(12.7), Hys 18(59), H5 18(8.0), Hyy 15(6.4), Hyg 15(11.2), =1
28 -13.5180 1.0 MnlV 1D-YZ(31.4), O 1P-Y(25.3), O* 1P-Z(15.0), %
29 -13.2180 1.0 O 1P-X(5.1), O* 1P-Z(13.5), OF 1P-Z(18.6), N, 1P-Z(9.6), &
30 -12.9670 1.0 Mnlll 1D-YZ(4.5), O 1P-X(7.6), O 1P-Y(11.7), O* 1P-Z(15.8), O 1P-Z(227), N, 1P-X(5.7), N, 1P-Z(6.2), ©
31 -12.4410 1.0 O 1P-Z(41.9), N, 1P-X(8.4), N, IP-Z(10.0), N; 1P-X(9.0), N, 1P-Z(10.5), E
32 -11.3520 1.0 MnIII 1D-YZ(5.6), MalV 1D-YZ(49.9), O 1P-Y(28.3),
33 -8.7200 0.0 Mlll 1D-YZ(75.9), O 1P-Y(11.9),
34 -7.8870 0.0 MnlIV 1D-XZ(50.1), O 1P-X(14.7), O 1P-Z(8.1), N, 1P-Z(5.3),
35 6.8730 0.0 MRIII 1D-XZ(61.6), O 1P-X(5.2), O 1P-Z(11.7),




TABLE 826: Orbital Energies/MnyMny(x - 0),(0acTACN), BS ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -6.2120 0.0 O* 1P-Z(17.7), O 1P-Z(14.9), C, 1P-Z(53.3), H, 15(9.1),
37 -5.1550 0.0 H,18(11.8), Hy 25(6.6), Hs 15(8.1), H5 25(5.7), Hy 15(16.7), H; 25(12.8), Hy, 15(7.5), Hy3 18(6.1), His 18(12 6), Hys 25(10.4),
38 -4.6410 0.0 H, 15(17.9), Hy 158.2), Hy; 18(17.8), Hyz 25(5.3), Hy3 15(6.8), Hys 15(12.8), Hys 25(6.1),
39 -4.3190 0.0 H,y 15(11.5), Hs 15(5.9), Hs 25(10.1), Hg 18(8.6), H; 1S(12.9), Hy3 25(7.0),
40 -4.0470 0.0 C) 1P-Z(5.1), Hg 15(10.9), Hg 15(24.2), Hg 25(13.9), Hy; 1S(5.7), Hy4 15(6.5), Hyg 15(8.2), Hjg 25(5.3),
41 -3.9220 0.0 Hs 15(7.2), Hg 15(9.8), Hy4 15(8.5), Hyg 15(29.0), Hyg 25(16.1), Hyq 25(5.4),
42 -3.6320 0.0

N; IP-Z(106), N, IP-Y(8.8), C{ IP-Z(56), C; 1P-Y(19.8), C; 1P-Z(5.4), C3 IP-X(5.0), H 15(5.5), Hg 1S(5.9), Hy 15107, Hy3 15(5.9),
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TABLE S27: Orbital Energies/MnyMnyy (4 ~ 0),(0acXTACN), HS ACCINT=3.5

MnmMnry (2 - O),(0acXTACN), HS ACCINT=3.5 Fragment Types

Atomtypes Indices Charges AlphaSpin BetaSpin  Net Spin
Mng, 1 1.059 4.572 1.368 3.2040
Mny 2 1.066 4.653 1.281 3.3720
0 35 -0.783 3.512 3272 0.2400
o* 4 -0.632 3.321 3.312 0.0090
o* 6 -0.637 3.329 3.307 0.0220
N, 7 -0.373 2.692 2.682 0.0100
N, 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 0974 1.513 1.514 -0.0010
G 14 0.235 1.879 1.886 -0.0070
(o 15 20 0.415 1.795 1.791 0.0040
C 16 19 0.422 1.792 1.786 0.0060
C; 17 18 0.399 1.802 1.800 0.0020
c; 21 26 0415 1.795 1.790 0.0050
G, 22 25 0418 1.794 1.788 0.0060
(oA 23 24 0.397 1.803 1.800 0.0030
H, 27 -0.071 0.536 0.535 0.0010
H, 28 29 -0.056 0.528 0.528 0.0000
H, 30 0.102 0.453 0.446 0.0070
H, 31 32 0.165 0419 0.415 0.0040
Hs 33 43 -0.075 0.537 0.538 -0.0010
Hg 34 44 -0.071 0.536 0.535 0.0010
H; 35 41 -0.078 0.539 0.539 0.0000
Hg 36 42 -0.073 0.535 0.538 -0.0030
Hy 37 40 -0.073 0.537 0.537 0.0000
Hig 38 39 -0.055 0.527 0.527 0.0000
Hy, 45 0.109 0.450 0.442 0.0080
Hj, 46 47 0.164 0.420 0.415 0.0050
Hj3 48 58 -0.073 0.536 0.537 -0.0010
Hy, 49 59 -0.070 0.535 0.535 0.0000
His 50 56 -0.075 0.538 0.537 0.0010
Hig 51 57 -0.072 0.535 0.537 -0.0020
Hy; 52 55 -0.073 0.536 0.537 -0.0010
Hig 53 54 -0.053 0.526 0.526 0.0000
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TABLE S27: Orbital Energies/MngMny( — 0),(OacXTACN), HS ACCINT=3.5

MnigMnry (4 - 0)(0acXTACN), HS ACCINT=3.5 Orbital Energies and Descriptions for a— A’

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

1 -32.6460 1.0 0* 15(35.3), O* 15(33.6), C, 15(18.1),

2 -30.3190 1.0 0* 1S(37.3), OF 1S(38.7), C, 1P-X(12:6),

3 -30.0570 1.0 N 18(5.7), N, 18(5.6), N, 1524.6), N, 15(22.1), C; 15(11.2), C; 15(6.9),

4 -29.9760 1.0 N, 15(23.5), N, 15(22.5), N, 18(5.4), C} 15(11.0), C; 15(7.0),

5 -29.1950 1.0 N; 15(29.0), N; 15(30.5), C; 15(6.1), C, 15(103), Hy; 15(63), Hy, 15(54),

6 -29.1380 1.0 N, 15(29.8), N, 15(29.7), C} 15(6.4), C3 15(10.2), H; 15(63), H, 1SG.1),

7 -28.4370 1.0 015(89.7),

8 -25.1010 1.0 N, IP-Y(5.8), C, 15(20.5), C; 15(33.9), H5 15(6.0),

9 -25.0610 1.0 N, IP-Y(5.8), C; 15(20.5), C; 15(34.0), Hyg 15(6.1),

10 -23.4520 1.0 N; 15(7.8), C3 15(124), C, 15(8.8), C; 15(14.1), Hy, 15(5.0), Hyy 1S(5.1),

11 -23.4080 1.0 N, 15(7.8), C| 15(12.2), C; 15(8.9), C3 15(13.8), Hg 15(5.0), Hy 1S(5.1),

12 -23.2390 1.0 C, 18@8.2), C, 1P-Y(9.0), Cy, 15(42.6), H, 1509.2), H, 15(20.0),

13 -21.1020 1.0 N; 1P-X(113), C; 18(8.3), C, 15(8.0), H,; 1S(5.1), Hyy 150.5),

14 -21.0010 1.0 N; IP-X(103), C} 1S(8.7), C, 15(7.8), Hg 15(10.1),

15 -19.8290 1.0 N; IP-X(5.7), N 1P-Y(5.5), N, 1P-Y(12.0), C 1P-Y(5.7), Cy 1P-Z(5.2), Cy IP-Y(5.8), Hy3 1SC7.1),
16 -19.7470 1.0 N 1P-X(5.5), N IP-Y(5.4), N, 1P-Y(12.1), C} IP-Y(5.6), C; IP-Y(6.3), H; 15(6.9),

17 -19.1460 1.0 0* 15(7.2), O* 1P-X(12.0), O* 1P-Y(6.4), O* 15(6.7), O 1P-X(109), O 1P-Y(5.5), C, 18(10.1), H; 15(5.8),
18 -18.8200 1.0 N; IP-X(84), N, IP-X€4), N, 1P-Z(10.1), C; 1P-X(63), C; IP-Y(86), H}g 15(5.5),

19 -18.7450 1.0 N; 1P-X(83), N, IP-X(10.6), N, 1P-Z(6.3), C3 1P-X(5.0), C3 1P-Y(8.8), Hyq 15(53),
20 -18.4230 1.0 N, 1P-Z(8.1), N; 1P-Z(9.0),
21 -18.1720 1.0 N, 1P-Z(54), C; 1P-X(5.7), C; 1P-X(5.3),
22 -17.8250 1.0 O* 1P-X(5.0), O* IP-Y(7.6), O 1P-X(5.8), O* 1P-YE.2), C, IP-X(5.1), Hg 18(5.5), H 4 18(5.8),
23 -17.5590 1.0 N; IP-Y(6.4), C3 IP-X(5.3), C; 1P-X(3.7), Hg 15(5.8), Hyg 156.9),
24 -17.4300 1.0 O* IP-Y(5.6), O 1P-Y(6.3), C3 1P-X(8.7), Hy 15(6.0),
25 -16.8140 1.0 0 1P-X(14.7), O 1P-X(13.8), O 1P-Y(5.1), Cy IP-Y(14.0), C, 2P-Y(5.2), Cy 1P-Y(14.6),
26 -16.5230 1.0 N; IP-X(5.3), C; 1P-Z(12.8), Cy 1P-Y(7.9), C; 1P-Z(122), Hys 1S9.9), Hig 1S8.0),
27 -16.4710 1.0 Cy 1P-Z(119), C; 1P-Y(7.8), C3 1P-Z(14.3), H, 15(8.:6), Hyq 1S@.1),
28 -16.3000 1.0 N; IPX(5.5), N; IP-Y(57), C; 1P-X(9.3), C; IP-Y(6.5), C, 1P-2(122), Hy4 1S(6.7),
29 -16.2500 1.0 N, IP-X(5.3), C} IP-X(10.9), C3 1P-Y(6.0), C3 1P-Z(9.4), Hg 1S(7.1),
30 -16.0790 1.0 O 1P-X(5.3), N, 1P-Y(62), C; IP-Y(5.3), C, IP-Y(7.2), Hy7 1SG5.7),
31 -16.0000 1.0 N, 1P-X(7.0), C3 IP-Y(1.5),
32 -15.6520 1.0 Mngy 1D-22(7.6), Mgy 1D(X2-Y2)10.3), Mgy 1D-Z2(7.8), Mngy 1D(X2-Y2X(103), O 1P-Z(43.3),
33 -15.0330 1.0 Mnpy 1D-Z2(11.8), Mgy 1D-22(12.1), O 1P-X(38.8),
34 -14.9130 1.0 Mngy 1D-XY(14.3), My 1D-XY(14.3), O 1P-Y(35.7),
35 -14.7960 1.0 0¥ 1PX(5.5), Cp 1P-X(39.5), H, 15(28.2), H; 15(12.5),
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TABLE 827: Orbital Energies/MnpMny(z ~ 0),(0acXTACN), HS ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -14.3650 1.0 C3 IP-X(9.8), C; 1P-X(14.2), Hy, 15(12.2), Hys 15(113), Hyg 1S(7.8),
37 -14.3260 1.0 Mngy ID-XY(44), C] 1P-X(89), C; 1P-X(12.0), Hg 15(12.3), Hy 15(10.2), Hg 1S(6.6),
38 142020 1.0 My 1D-22(5.1), Mgy 1D(X2-Y2)(5.0), My 1D-Z2(5.1), N 1P-Y(5.7), N, 1P-Y(8.4),
39 -13.9880 1.0 Mnyy 1D(X2-Y2X5.5), Mngy 1D-XY(49), My 1D(X2-Y2X7.4), Mgy 1D-XY(5.4), N, 1P-Y(11.7), N, IP-Y9.5), C} 1P-Y(5.0),
40 -13.3710 1.0 Mnqy 1D-Z2(5.0), Mnpy 1D(X2-Y2X7.2), My 1D-22(6.2), Mnyy 1D(X2-Y2X6.7), N, 1P-Z(6.0), N, 1P-Z(8.5),
41 -13.1650 1.0 N, 1P-Z(11.0), N; 1P-Z(8.3),
42 -12.8910 1.0 Mnp; 1D-XY(5.3), Mgy 1D-XY(4.8), O* 1P-Y(17.8), O¥ IP-Y(169), C, IP-Y(S.1),
43 -12.5530 1.0 Mnq ID-XY(19.1), Mgy 1D-XY(186), O* 1P-X(7.2), O* 1P-Y(10.5), O* 1P-X(7.1), O¥ 1P-Y(10.5), N, 1P-Y(5.0), N, 1P-Y(5.0),
44 -12.3330 1.0 Mnyy 1D-XY(18.1), Mgy ID-XY(18.6), O* IP-X(13.2), O* 1P-Y(7.0), O* 1P-X(13.6), O* 1P-Y(1.8),
45 -12.0360 1.0 Mngy 1D-22(25.6), Mgy 1D-22(24.9), O 1P-Z(306), '
46 -11.3400 1.0 Mngy 1D-Z2(11.5), Mngg 1D(X2-Y2X16.1), Mgy 1D-Z2(11.3), Mgy 1D(X2-Y2)(15.6), O 1P-X(20.0),
47 -10.9240 1.0 Mng 1D-XY(16.9), Mnpy 1D-XY(17.6), O 1P-Y(46.1),
48 -9.2800 1.0 Mngy 1D-Z(10.9), Mgy 1D(X2-Y2X10.7), My 1D-Z2(11.4), Mnyy 1DX2-Y2X12.2), O IP-X(145), N, IP-Y(5.8), N 1P-Y(5.1),
49 -9.2430 0.0 Mny; 1D(X2-Y2X20.9), Mnjy 1D(X2-Y2X19.2), O 1P-Z(8.9), O* IP-Y(6.6), OF IP-Y(6.0),
50 -6.8450 0.0 H3 15(18.7), H3 25(8.8), Hs 15(7.0), Hy; 15(18.2), Hyy 28(8.1), Hys 15(7.4),
51 -5.9410 0.0 C, 1P-X(5.5), Hy, 15(5.2),
52 -5.8010 0.0 C3 1P-X(6.0), Hj 15(8.1), Hj; 15(3.9),
53 -5.4250 0.0 C3 1P-X(5.5), Hy 15(8.0), Hg 1S(5.4), Hy, 15(15.5), Hyz 25(5.8), Hyg 1509.9), Hyg 18(9.4),
54 -5.3020 0.0 C} 1P-X(6.0), Hy 15(153), Hg 1509.2), Hyg 15(123), Hy5'1S@8.7), Hy 1S(5.0), H,; 18(7.2),
55 -4,6110 0.0 Hg 15(5.3), Hg 25(7.8), Hy4 15(7.8), Hy4 28(10.9),
56 -4.4940 0.0 Hs 1509.7), Hs 28(7.7), Hg 18(6.7), Hg 25(10.6), H3 15(7.7), Hy3 28(5.7), Hyy 18(5.7), Hyq 25(3.6),
57 -4.2470 0.0 H; 15(9.2), Hs 18(10.1), Hyg 15(10.0), Hyq 28(5.7), Hy; 15(7.0), Hy3 18(11.3), Hg 15(13.8), Hyg 25(3.0),
58 -4.1860 0.0

Hy 15(11.1), Hy 25(10.4), Hy 18(6.0), Hyg 15(10.2), Hyg 25@.5), Hys 1509.7), His 25(10.0), Hyy 18(6.6), Hyg 15(7.0), Hyg 25(6.2),
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TABLE $27: Orbital Energies/MnyMny(x - 0),(0acXTACN), HS ACCINT=3.5

MngMngy (1 - Op(OacXTACN), HS ACCINT=3.5 Orbital Energies and Descriptions for «- A”

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

1 -29.1050 1.0 N; 18(61.7), C, 18(13.7), Hy, 18(11.2),

2 -29.0660 1.0 N, 15(61.8), C; 18(13.7), H, 15(11.2),

3 -28.0290 1.0 015(93.2),

4 -25.0700 1.0 N; 1P-Z(7.8), N; 1P-Y(5.4), C; 15(34.0), C; 1S(18.7), Hy3 1S@3),

5 -25.0230 1.0 N, 1P-Z(1.7), N, 1P-Y(5.5), C; 15(33.9), C; 15(18.8), Hs 15(38.2),

6 -21.9250 1.0 N IPZ8.0), N; 1P-Y(7.8), N, IP-Z(5.0), C; 15(130), C; 1(12.3), C; 15(13.5), Hy3 1S6.3), Hys 15(62), Hyg 1S65.8),
7 -21.8800 1.0 N, 1P-Z(1.9), N, 1P-Y(7.8), N, 1P-Z(5.0), C} 1S(13.1), Cy 15(12.2), C; 15(13.5), H5 156.3), Hy 15(6.2), Hyq 1S(5.9),
8 -20.8060 1.0 N{ IP-X(17.3), C; 18(7.8), Cy 18(143), Hy; 15(6:3), Hyg 1500.7), Hy7 1(10.5), Hyg 15(5.4),

9 -20.7660 1.0 N, 1P-X(17.3), C; 15(7.8), C3 1S(14.1), Hy 15(63), Hg 15(9.7), Hy 15(10.5), Hyg 1S(5.4),

10 -18.7230 1.0 N, 1P-Y(25.1), C, 1P-Z(12.7), H 2 15(7.6), Hys 15(6.5),

11 -18.6790 1.0 N, 1P-Y(25.2), C, 1P-Z(12.8), H, 1S(7.5), Hy 1S(6.7),

12 -17.8830 1.0 N; 1P-Z(12.1), Cj 1P-X(18.1), Cy 1P-X(11.8), Hy, 15(10.6), Hys 15(8.3),

13 -17.8340 1.0 N 1P-Z(12.0), C} 1P-X(18.2), C; 1P-X(12.0), Hg 15(10.5), Hy 15(@8.4),

14 -16.7260 1.0 0" 1PZ(21.5), O 1P-Z(21.4), C, 1P-Z(29.3), Cy, 1P-Z(12.4), H; 18(7.3),

15 -16.4030 1.0 Mny 1D-XZ(49), N 1P-Z(.2), N; IP-X(63), N, 1P-209.3), C; IP-Y(.T), C; 1P-Z(7.2), Cy 1P-X(12.2), C; IP-Y®8), C; IP-Z(5.5), Hyg 15(9.8),
16 -16.3610 1.0 Mngy 1D-XZ(5.6), N, IP-Z(68), N, 1P-X(6.3), N, IP-Z9.9), C| 1P-Y(79), Cy 1P-Z(7.1), C; 1P-X(12.0), C; 1P-Y(8.9), C; 1P-Z(5.2), H; 15(9.4),
17 -16.1910 1.0 N; 1P-X(5.8), N; 1P-Z(17.2), C; 1P-X(7.1), Cy 1P-X(10.3), Hy, 18(6.9), Hyy 1S(7),

18 -16.1480 1.0 N, IP-X(5.8), N, IP-Z(17.6), C; 1P-X(7.0), C3 1P-X(10.4), Hg 15(6.9), Hy 15(7.8),

19 -15.8940 1.0 N, IP-Z(8.3), N, 1P-Y(5.2), C3 IP-Y(17.0), C; 1P-Z(6.8), C; 1P-X(6.7), Hys 15(19.8), Hyg 1S(6.8),
20 -15.8470 1.0 N; 1P-Z(8.4), N, IP-Y(5.2), C] 1P-Y(16.8), C} 1P-Z(7.0), C; 1P-X(6.9), Hs 15(19.7), Hg 15(7.0),
21 -15.3840 1.0 Mnyy 1D-XZ(16.6), Mgy 1D-XZ(16.7), O 1P-X(43.0),
22 -14.8020 1.0 Mnyy 1D-XZ(10.4), Mny 1D-XZ(10.0), O 1P-Y(11.2), O 1P-Z(13.8), Cp 1P-Z(10.8), H, 1(10.7),
23 -14,7050 1.0 Mnyy 1D-XZ(4.9), Mnyy 1D-XZ(4.8), O 1P-Z(10.2), Cy 1P-Z(17.2), H, 15(17.0),
24 -14.1510 1.0 C3 1P-Y(57), G, 1P-X(5.5), C; 1P-Y(8.2), Hy 15(7.3), Hy7 15(10.8), Hig 1S(6.5),
25 -14,0710 1.0 O 1P-Y(5.4), C3 1P-Y(5.0), Hy 15(6.8),
26 -13.9550 1.0 C; 1P-X(6.7), Cy 1P-2(7.8), C3 1P-X(6.0), Cy 1P-Y(7.8), Hy3 15(7.5), Hyq 15(80), Hys 1S(12.7), Hyg 15(6.4),
27 -13.9170 1.0 C) 1P-X(73), C; 1P-Z(89), C; 1P-X(6.2), Cy 1P-Z(5.2), C3 IP-Y(59), Hs 15(7.5), Hg 150.2), H; 15(13.5),
28 -13.7790 1.0 Mngy 1D-YZ(10.3), Mnyy 1D-YZ(10.7), O 1P-Y(16.7), C3 1P-Y(5.7), Hyg 1SG5.5),
29 -13.4620 1.0 Mnyy 1D-YZ(19.3), My 1D-YZ(17.5), O* 1P-Z(24.4), O 1P-Z(28.1),
30 -13.2810 1.0 0 1P-X(14.5), N, 1P-X(6.3), N, 1P-ZO.7), N IP-X(6.7), N, 1P-Z(10.2),
31 -12.5120 1.0 O 1P-2(38.3), N, IP-X©9.2), N IP-Z(11.0), N, 1P-X(8.8), N; 1P-Z(106),
32 -12.1230 1.0 Mnyy 1D-YZ(25.4), My 1D-YZ(25.2), O 1P-Z(17.4), O* 1P-Z(18.5),
33 -10.9850 1.0 Mnyy 1D-YZ(21.4), Mnpy 1D-YZ(22.7), O 1P-Y(51.6),
34 -8.5370 0.0 Mnyy 1D-XZ(22.1), Mgy 1D-XZ(24.3), O 1P-X(25.1),
35 -8.2520 0.0 Mngy 1D-XZ(27.5), My 1D-XZ(25.0), O 1P-Z(28.0),
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TABLE $27: Orbital Energies/MnyMnpy(x — 0),(0scXTACN), HS ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -6.2310 0.0 O* 1P-Z(16.4), O 1P-Z(15.7), C, 1P-Z(54.4), H; 1509.2),
37 -5.2030 0.0 Hy 1509.3), Hy 25(5.5), Hs 18(5.9), Hy 18(13.9), Hy 25(11.6), Hy 15(12.7), Hy, 25(7.5), Hy3 15(6.7), Hys 15(15.9), H;s25(12.7),
38 -4.6850 0.0 Hy 1518.8), Hy 25(5.6), Hs 1S(5.7), Hy 15(12.1), Hy 25(5.5), Hy, 15(204), Hy 25(5.8), Hs 15(8.8),
39 -4.3310 0.0 Hy 15(13.4), Hs 25(9.1), Hg 15(5.4), Hy 15(11.3), Hy3 15(6.1), Hy3 25(9.8), Hy, 1S(6.1),
40 -4.0320 0.0 Hg 18(8.9), Hy 15(15.0), Hg 25(9.2), Hy4 15(10.1), Hyg 18(18.1), Hyg 25(10.8),
41 -3.9100 0.0 Hs 18(5.9), Hg 15(5.5), Hy 13(20.6), Hg 25(10.4), Hy3 18(6.8), Hyg 1S(17.0), Hyg 25(3.2),
42 -3.5850 0.0 N, 1P-Z(10.0), N, 1P-Y(8.7), C, 1P-Y(21.2), C, 1P-Z(57), C; 1P-X(56), Hs 15(6.2), Hjg 15(5.8), Hy7 15(11.3),
43 -3.5660 0.0

N 1P-Z(9.7), N, IP-Y(7.8), C; 1P-Y(20.1), C3 1P-X(5.2), Hg 1S(5.5), H 15(11.5), H,3 1S(8.0),
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TABLE S27: Orbital Energies/MnpMnpy(x ~ 0),(0scTACN), HS ACCINT=3.5

MngMnry (4 - Op(0acXTACN), HS ACCINT=3.5 Orbital Energies and Descriptions for g- A’

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

1 -32.5970 1.0 0* 15(35.6), O* 15(33.2), C, 15(18.3),

2 -30.2620 1.0 0" 15(36.4), O 15(38.4), C, 1P-X(12.9),

3 -30.0340 1.0 N, 15(25.0), N, 1S@4.1), C; 1(11.6), C; 15(7.3), C; 15(5.2),

4 -29.9560 1.0 N, 15(23.3), N, 18(25.0), C; 18(11.2), C; 15(7.5), C3 1S(5.4),

5 -29.1830 1.0 N; 15(303), N, 1530.5), C; 18(6.5), C; 15(103), Hy; 15(6.5), Hy; 15(5.4),

6 -29.1200 1.0 N, 18(31.6), N, 15(29.0), C} 1S(7.1), C3 15(10.0), H; 15(6.7), H, 15(5.0),

7 -28.0500 1.0 0 18(91.5), '

8 -25.0960 1.0 N; IP-Y(5.9), C, 15(204), C; iS(34.0), Hg 15(6.1),

9 -25.0540 1.0 N, 1P-Y(5.9), C; 15(20.3), C3 1(34.1), Hq 1S(6.1),

10 -23.4420 1.0 N; 18(7.9), C; 18(12.3), C, 15(89), C; 15(14.1), Hy4 18(5.0), Hy7 1SG.1),

11 -23.3970 1.0 N, 15(7.8), C 15(12.1), C; 18(9.0), C; 15(13.8), Hg 15(5.0), Hy 1S(5.1),

12 -23.2370 1.0 C, 153.0), C, 1P-Y(9.3), Cy 15(42.9), Hj 15(9.2), H, 15(20.1),

13 -21.0800 1.0 N; 1P-X(11.6), C; 1S(8.5), Cy 15(8.1), Hy; 15(52), Hy, 1S09.9),

14 -20.9800 1.0 N, 1P-X(10.7), C} 15(8.9), C; 15(7.9), Hg 15(10.5),

15 -19.7930 1.0 N, IP-X(59), N; 1P-Y(56), N, 1P-Y(1238), C; 1P-Y(59), C; 1P-Z(5.5), C; IP-Y(6.2), Hy3 1S(7.5),
16 -19.7150 1.0 N; 1P-X(5.7), N 1P-Y(54), N; 1P-Y(13.0), Cy 1P-Y(5.8), Cy 1P-Z(5.2), C; IP-Y(6.7), Hy 15(5.0), Hs 15(7.2),
17 -19.0470 1.0 0 15(7.5), O* 1P-X(12.3), O* 1P-Y(6.4), O 18(69), O 1P-X(10.8), O* 1P-Y(5.3), C, 15(10.1), Hy 15(5.8),
18 -18.7850 1.0 N; 1P-X(®9), N; IP-X8.6), N, 1P-Z(10.7), C; 1P-X(6.6), C; 1P-Y(9.0), Hig 1S(5.7),

19 -18.7150 1.0 N; IP-X(0.2), N, 1P-X(10.7), N, 1P-Z(7.3), C3 IP-X(5.6), C3 1P-Y(9.2), H,p I1SG.7),
20 -18.3540 1.0 N, 1P-Z(7.6), N, 1P-Z(5.1),
21 -18.1420 1.0 N, 1P-Z(6.0), C; 1P-X(6.1), C3 1P-X(5.1),
22 -17.7240 1.0 0" 1P-Y(62), OF 1P-X(5.2), OF 1P-Y(6.8), Hg 15(5.9), Hyg 15(1.2),
23 -17.5450 1.0 N, IP-Y(5.1), N 1P-Y(5.7), C3 1P-X(6:6), Cy 1P-X(8.1), Hg 1S(6.7), Hyg 1S(6.0),
24 -17.3770 1.0 O* 1P-Y(83), OF IP-X(5.1), OF IP-Y(2.9), Cs3 1P-X(7.1), Hg 18(5.2),
25 -16.7290 1.0 0" 1P-X(15.8), O 1P-X(144), C, IP-Y(15.4), C, 2P-Y(5.7), Cy, 1P-Y(16.0), H, 1S(5.3),
26 -16.4830 1.0 N; IP-X(59), C; 1P-Z(13.8), Cy 1P-Y(103), C; 1P-Z(9.2), Hy5 1S(10.8), Hyg 1S09.2),
27 -16.4200 1.0 N, IP-X(52), Cy 1P-Z(13.4), C3 1P-Y(10.2), C3 IP-Z(11.1), Hy 15(10.3), Hyq 1S09.5),
28 -16.2460 1.0 N 1P-Y(5.5), N; IP-X(6.1), N, IP-Y(62), C; 1P-X(9.3), C; 1P-Z(19.5), Hy4 1S(76), Hy7 15(5.1),
29 -16.1920 1.0 N IP-Y(5.1), N, IP-X(6.0), N, 1P-Y(6.2), C 1P-X(10.0), C; 1P-Z(18.4), Hy 15(3.0),
30 -16.0100 1.0 N; IP-X(86), N; IP-Y(65), C3 1P-X(5.1), C; IP-Y(656), C; IP-X(5.8), Cy IP-Y(83), Hyy 1S(6.0),
31 -15.9600 1.0 N, 1P-X(9.2), N; 1P-Y(6.5), C; 1P-X(50), C; IP-Y(66), C3 1P-X(6.0), C3 1P-Y(8.6), Hy 1S(5.1),
32 -14.7860 1.0 O* 1P-X(5.5), Cp 1P-X(40.3), H, 15(28.6), H, 15(13.0),
33 -14.7200 1.0 Mgy ID(X2-Y2X7.0), Mngy 1D(X2-Y2X6.1), O 1P-Z(60.5),
34 -14.4310 1.0 C; 1P-X(65), Cy 1P-X(11.8), Hy4 18(3.0), Hys 150.0), Hg 15(6.3),
35 -14,3420 1.0 Mngy 1D-22(4.1), O 1P-X(41.9), C3 1P-Z(7.5), Cj IP-Z(5.5),

'
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TABLE $27: Orbital Energies/MnyMngy(x — 0),(O2cXTACN), HS ACCINT=3.5

Orbital  Energy(eV)  Occupancy  Primary Contributors SFO(%)
36 -14.3320 1.0 O 1P-X(14.5), C} 1P-X(7.1), C; 1P-X©.7), Hg 15(6.1), H; 15(5.2), Hg 15(69),
37 -13.7620 1.0 0 1P-Y(24.0), N, 1P-Y(7.1), N, IP-Y(16.1),
38 -13.6490 1.0 Mugy ID-XY(7.7), Mngy 1D-XY(4.0), O IP-Y(17.5), O* IP-Y(9.8), O 1P-Y(6.7), N, 1P-Y(9.0), Cy IP-Y(E.7),
39 -13.5390 1.0 Mngy IDX2-Y2)5.0), N, 1P-Y(26.4), N, 1P-Y(8.3), C} IP-Y(6.6),
40 -13.0500 1.0 N, 1P-Z(106), N, 1P-X(6.3), N; 1P-Z(14.8), C; 1P-Z(5.4),
41 -12.8750 1.0 0 1P-X(16.0), N, 1P-X(7.0), N, 1P-Z(13.2), N, 1P-Z(8.9),
42 -12.3760 1.0 O* 1P-X(209), O* IP-Y(34.1), O* 1P-X(12.6), N, 1P-Y(5.2),
43 -12.3300 1.0 Mnyy ID-XY(43), O 1P-Y(16:3), O* 1P-X(©.5), O* 1P-Y(33.0), N, 1P-Y(6.6), Cy IP-Y(5.7),
44 -9.2580 0.0 Mnyy 1D-22(33.9), Mgy 1D(X2-Y2)6.3), Mgy 1D-Z2(31.5), Mngy 1D(X2-Y2X4.6), O 1P-Z(11.3),
45 -9.0470 0.0 Mnyy 1D-Z2(7.4), Mny; 1D-XY(46.7), My 1D-XY(34.7),
46 -8.4630 0.0 My 1D(X2-Y2X25.8), My 1D-XY(9.2), Mgy 1D-Z2(22.1), Mngy 1D(X2-Y2X12.7), My ID-XY(9.5), O 1P-Y(7.2),
47 -8.4440 0.0 Mngy 1D-Z2(13.1), Mng 1D(X2-Y2)(5.7), My 1D-XY(13.4), Mgy 1D(X2-Y2X17.0), Mnry ID-XY(27.7), O 1P-Y(14.0),
48 -7.3290 0.0 My 1D-ZX(16.6), Mgy ID(X2-Y2)35.0), Mgy 1D-XY(6.9), Mgy ID(X2-Y2)9.4), O* IP-Y(5.1), N, 1P-Y(5.3),
49 -7.1060 0.0 Mngy 1D-Z2(7.6), My 1D-Z2(24.5), Mgy 1D(X2-Y2)(29.5), My 1D-XY(7.8), O 1P-X(1.7), N, 1P-Y(5.4),
50 6.8120 0.0 H; 15(18.1), H3 258.9), Hs 15(6.8), Hy; 1S(17.5), Hy; 25(8.1), Hy3 15(7.2),
51 -5.9350 0.0 C, IP-X(5.1), Hyq 1S(5.1),
52 5.7760 0.0 Cy 1P-X(5.2), Hj 18(82), H; 1S(8.7),
53 -5.4050 0.0 H, 18011.2), Hg 15(8.1), Hyg 1S(7.1), Hy; 15(11.6), Hyq 15(7.7), Hig 1S(7.8),
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TABLE S27: Orbital Energies/MnyMnpy (1 — 0 (OacXTACN), HS ACCINT=3.5

MnmMnyy(x ~ O)(OscXTACN), HS ACCINT=3.5 Orbital Energies and Descriptions for - A”

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
1 -29.1110 10 N, 18(62.1), C; 15013.7), Hy, 15(11.2),
2 -29.0740 1.0 N, 18(62.1), C; 1S(13.6), H, 15(11.2),
3 276220 1.0 018(93.9),
4 -25.0650 1.0 N; 1P-Z(1.8), N, IP-Y(5.5), C; 15(340), C; 15(18.7), Hy3 1S(8.3),
5 -25.0170 1.0 N, 1PZ(1.7), N, IP-Y(5.5), C'l 1339), C, 1(188), Hs 15(5.3),
6 -21.9200 1.0 N, IP-Z(79), N, 1P-Y(7.8), N, IP-Z(50), c, 18(13.1), C7 18(12.3), C; 18(13.5), Hys 15(63), Hs 15(6.2), Hyg 1S(5.8),
7 -21.8750 1.0 N, IP-2(78), N, IP-Y(1.8), N, 1PZ(5.1), C; 15013.1), C; 18(12.1), C3 18(13.6), Hs 15(6.4), Hy 15(5.2), Hyp 1S6.9),
8 -20.7920 1.0 N{IP-X(17.6), C; 15(7.8), C; 15(14.3), Hyy 15(63), Hyg 1S0.7), Hyy 15107, H;g 186.5),
9 -20.7520 1.0 N 1P-X(17.6), Cy 18(7.9), C3 1(14.1), Hy 15(63), Hy 15(9.8), Hy 15(10.6), Hyg 15(5.4),
10 -18.7010 1.0 N; IP-X(5.1), N; 1P-Y(25.9), C; 1P-Z(133), Hy; 1S(7.7), Hys 1SC7.0),
11 -18.6580 1.0 N IP-X(5.1), N 1P-Y(25.9), C; 1P-Z(13.5), H, 1S(7.7), Hy 15(7.2),
12 -17.8630 1.0 N, 1P-Z(12.6), C} 1P-X(186), C; IP-X(122), Hy, 18(109), Hys 1SG.1),
13 -17.8130 1.0 N, 1P-Z(12.5), C} 1P-X(18.6), C; 1P-X(123), Hg 1S(10.9), Hy 1S@.1),
14 -16.6550 1.0 0" 1P-Z(21.3), O 1P-Z(21.0), C, 1P-Z(30.1), Cy 1P-Z(13.7), H, 15(3.2),
15 -16.3520 1.0 N, 1P-Z@E.7), N 1P-X(6.8), N, IP-Z(6.6), c,. 1P-Y(7.3), 03 1P-Z(1.3), C; 1P-X(13.2), C; 1P-Y(7.8), C, 1P-Z(7.0), Hyg 15(12.0),
16 -16.3040 1.0 Ne IP-ZE6), N, IP-X69), N, IP-Z(66), C} 1P-Y(76), C} 1P-Z(7.2), C; 1P-X(13.0), C; IP-Y(80), Cy 1P-Z(7.1), Hg 1S11.9),
17 -16.1810 1.0 N, 1P-X(5.2), N, 1P-Z(20.7), c3 1P-X(69), C; 1P-X(11.3), Hy4 15(7.5), Hyy 1S(8.4),
18 -16.1400 1.0 N, IP-X(52), N, IPZ(208), Cl IP-X(1.0), C3 IP-X(113), Hg 15(7.5). Hp 15(84)
19 -15.8820 1.0 N, 1P-2(7.9), N, 1P-Y(5.6), Q 1P-Y(13.8), q 1P-Z(6.0), C; 1P-X(5.6), Hy3 18(202), Hyg 15(5.9),
20 -15.8330 1.0 N¢ 1P-Z(8.1), N, IP-Y(5.6), C; IP-Y(188), Cy 1P-Z(6.1), Cy 1P-X(5.7), Hs 15(20.1), Hg 15(6.1),
21 -14.6240 1.0 Mnyy 1D-XZ(15.4), My 1D-X2(13.2), O 1P-X(55.9),
2 -14.5750 1.0 0" 1P-Z(11.3), OF 1P-Z(1.8), Cy 1P-Z(32.2), H, 15(33.3),
23 -14.2560 1.0 Mnyy 1D-XZ(5.9), Mnyy 1D-XZ(7.1), O 1P-Z(14.3), C, 1P-Y(5.9), Hy 18(6.3), Hy7 15(89),
24 -14.1220 1.0 C3 1P-Y(7.6), q 1P-Y(6.2), Hy 15(10.0), Hyg 15(5.9), Hyy 15(8.3), Hyg 1S5.1),
25 -14.0010 1.0 C3 1P-X(6.2), C; 1P-Z(7.5), Hy, 1S@.7), Hys 150.8),
26 -13.9260 1.0 C) IP-X(59), C; 1P-2(6.6), Hy 15(7.8), Hy 15(9.9),
27 -13.7980 1.0 O 1PZ9.8), C3 IP-Y(.5), Cy IP-Y(6.1), Hyg 15(82), Hyz 15(6.1),
28 -13.2190 1.0 O 1P-X(@8.5), O* 1P-Z(13.3), O 1P-Z(14.8), N, 1P-Z(8.8), N, 1P-Z(8.7),
29 -12.9190 1.0 O IP-X(6.6), O* IP-Z(30.4), O* 1P-Z(32.1),
30 -12.6600 1.0 Mnyyy 1D-YZ(7.2), Mny ID-YZ(6.0), O 1P-Y(58.9),
31 -12.3250 1.0 O 1P-Y(10.5), O IP-Z(48.2), N, IP-X(6.0), N, IP-2(63), N; 1P-X(5.6), N, 1P-Z(5.8),
32 9.1830 0.0 Mnyy 1D-YZ(49.5), Mgy 1D-YZ(37.7),
33 -8.3510 0.0 Mnyy 1D-YZ(30.3), Mgy 1D-YZ(42.6), O IP-Y(2L.7),
34 -7.1290 0.0 Mnyy 1D-XZ(34.8), Mngy 1D-XZ(22.7), O 1P-X(18.8),
35 -6.7670 0.0 Mnyy 1D-XZ(25.6), Mnpy 1D-X2(38.0), O 1P-Z(17.8),
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TABLE S27: Orbital Energies/MnpMny(x — 0);(OscKTACN), HS ACCINT=3.5 S131

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -6.1210 0.0 O* 1P-Z(16.4), o* 1P-Z(15.7), C, 1P-Z(51.6), H; 15(9.2),
37 -5.1430 0.0 H, 15(104), Hy 25(6.2), Hs 15(6.8), Hs 25(5.1), Hy 15(14.8), Hy 25(12.0), Hy2 1S09.6), Hy3 25(5.6), H3 15(6.8), Hyz 25(5.1), Hy5 15(13.8), Hys 25(109),
38 -4.6530 0.0 H, 15(18.7), Hy 25(5.5), Hy 15(10.3), Hy, 15(18.8), H)3 25(5.3), Hys 18(5.3), Hys 15(10.7),
39 43110 0.0 H, 18(12.1), Hs 15(5.9), Hs 25(9.8), Hg 15(5.3), Hy3 15(12.8), Hy3 15(5.4), Hy3 2509.5), Hyy 1S(5.9),
40 -4.0320 0.0 Hg 15(8.2), Hg 15(14.9), Hg 25(9.3), H;4 15(10.0), Hjg 15(19.2), Hyg 25(11.5),
41 -3.9240 0.0

H; 18(59), Hg 15(5.2), Hg 15(21.7), Hg 25(11.3), H,3 15(6.6), Hyg 15(16.8), Hyg 25(8.3),
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TABLE 8$27: Orbital Energies/MnyMny(z — 0),(0acXTACN), S=5/2 ACCINT=3.5

MnMagy(x ~ O)(0acXTACN), S=5/2 ACCINT=3.5 Fragment Types

Atom iypes  Indices Charges Alpha Spin Beta Spin  Net Spin
Mnlli 1 1.008 4.197 1.794 24030
MnIV 2 1.000 4.202 1.798 2.4040
o} 35 -0.761 3.474 3.286 0.1880
o* 4 -0.624 3.307 3.317 -0.0100
o¥ 6 -0.626 3.309 3.317 -0.0080
N, 7 -0.361 2.658 2.703 -0.0450
N, 8 9 0414 2.695 2.719 -0.0240
N, 10 -0.361 2.658 2.703 -0.0450
N; 11 12 -0.413 2.694 2.719 -0.0250
G 13 0.977 1.511 1.512 -0.0010
G 14 0.235 1.879 1.886 -0.0070
C; 15 20 0.417 1.794 1.789 0.0050
C 16 19 0.423 1.790 1.787 0.0030
G, 17 18 0.397 1.801 1.802 -0.0010
G 21 26 0.417 1.794 1.789 0.0050
C, 22 25 0.420 1.791 1.789 0.0020
C; 23 24 0.397 1.801 1.802 -0.0010
H, 27 -0.067 0.533 0.534 -0.0010
H, 28 29 -0.053 0.527 0.527 0.0000
H; 30 0.105 0.451 0.444 0.0070
H, 31 32 0.161 0.420 0419 0.0010
Hs 33 43 -0.073 0.535 0.537 -0.0020
Hg 34 44 -0.068 0.533 0.534 -0.0010
H; 35 41 -0.077 0.539 0.538 0.0010
Hg 36 42 -0.075 0.537 0.538 -0.0010
Hy 37 40 -0.075 0.537 0.537 0.0000
Hyp 38 39 -0.056 0.528 0.528 0.0000
Hy, 45 0.106 0.450 0.444 0.0060
Hpp 46 47 0.160 0.421 0.419 0.0020
Hys 48 58 -0.073 0.536 0.537 -0.0010
Hy, 49 59 -0.068 0.533 0.534 -0.0010
His 50 56 -0.076 0.538 0.538 0.0000
Hyg 51 57 -0.074 0.536 0.538 -0.0020
Hy 52 55 -0.075 0.537 0.538 -0.0010
Hig 53 54 -0.055 0.528 0.527 0.0010
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TABLE S27: Orbital Energies/MnpMnpy(u — 0),(0acXTACN), $=5/2 ACCINT=3.5

MnmMnry (2 — 0)(OacXTACN), S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for a- A’

Orbital Energy (eV) Occupancy Primary Contributors SFQ(%)
1 -32.8530 1.0 0" 15(34.8), O* 15(34.2), C, 15(18.0),
2 -30.5180 1.0 0* 15(39.1), OF 15(39.6), C, 1P-X(13.0),
3 -30.0880 1.0 N; 15(19.6), N, 15(10.2), N, 15(19.2), N; 15(10.1), C} 18(8.1), C5 15(7.9),
4 -30.0370 1.0 N, 15(19.0), N, 150.8), N, 15(19.3), N; 15(10.0), C; 158.1), C; 15(8.2),
5 -29.1850 1.0 N; 15(1L.1), N, 15(189), N, 18(11.9), N; 1S20.1), C; 15(6.1), Cy 1S(5.5),
6 -29.1620 1.0 N 15(11.5), N, 15(20.5), N, 15(10.9), N, 15(19.3), C; 18(6.7), Cj 15(6.2),
7 -28.2570 1.0 0 18(90.3),
8 -25.0470 1.0 C; 159.4), C3 15(14.5), C, 15(11.9), C, 1S(18.4),
9 -25.0390 1.0 C; 15(11.9), C3 18(18.7), C; 1809.3), C, 15(14.8),
10 -23.4420 1.0 Cp 15(14.5), C3 18(53), C; 15(5.3), Hj 15(6.6).
1 -23.4130 1.0 C} 18(66), C3 1(7.6), C; 15(6.5), Cy 1S(7.6),
12 -23.3620 1.0 C, 18(56), C, IP-Y(62), Cy 15(29.7), H, 18(6.4), Hy 15(13.9),
13 21.1380 1.0 N, IP-X(8.2), N, 1P-X®.1), C} 18(5.0), C; 18(5.7), C; 15(5.6), Hg 15(6.0), Hy4 1S5.9),
14 -21.0480 1.0 N 1P-X(1.1), N IP-X(7.2), C} 15(54), Cy 18(5.5), C3 15(5.5), C; 15(5.6), Hg 15(6:6), Hy4 1S(6.7),
15 -19.8310 1.0 N, 1P-Y(7.2), N; 1P-Y(7.2), Hy3 1S(5.0),
16 -19.7520 1.0 N, IP-Y(.5), N; IP-Y(7.4), H; 18(5.1), Hy3 1S(5.1),
17 -19.2820 1.0 0*15(7.2), O 1P-X(11.9), O IP-Y(6.1), O 1S(7.1), O 1P-X(11.5), OF 1P-Y(5.9), C, 15(10.2), H, 1S(5.8),
18 -18,7820 1.0 N, 1P-X(5.3), N, 1P-Z(7.3), N 1P-X(5.6), N, 1P-Z(7.5), C3 1P-Y(6.3), C; IP-Y(6.6),
19 -18.7390 1.0 N, 1P-X(7.9), N IP-X(7.6), C3 1P-Y(6.8), C; 1P-Y(6.5),
20 -18.4240 1.0 N, 1P-Z(3.5), N, IP-Z(8.4),
21 -18.1580 1.0 Cy 1PX(54), C; IP-X(5.5),
22 -17.8840 1.0 O IP-X(5.7), O* IP-Y(8.9), O 1P-X(6.1), OF 1P-Y(8.9), C, 1P-X(5.6), Hg 18(5.3), Hg 15(5.1),
23 -17.5330 1.0 N, 1P-Y(5.5), N, IP-Y(5.8), C; IP-X(7.1), C; 1P-X(7.5), H; 15(6.5), Hyg 15(6.8),
24 -17.4460 1.0 C3 1P-X@.1), C; 1P-X(7.6), Hy 1S(5.1),
25 -16.93%0 1.0 O* IP-X(14.9), O 1P-X(14.1), O¥ 1P-Y(5.2), C, 1P-Y(14.5), C, 2P-Y(54), Cy 1P-Y(15.0), Hy 1S(5.1),
26 -16.5050 1.0 Cy IPZ(LT), Cy 1P-Z(1.T), Hy 19(6.4), Hi5 15(6.9),
27 -16.4470 1.0 C1 1P-2(1.2), C3 1P-L(1.7), Cy 1P-Z(1.2), Cy 1P-Z(7.7), Hy 15(5.9), Hys5 15(59),
28 -16.2570 1.0 C; 1P-Z(104), C; 1P-Z(11.1),
29 -16.2380 1.0 C} 1P-X(1.0), C3 1P-Z(8.3), Cy 1P-X(6.5), C; 1P-Z(7.5),
30 -16.0210 1.0 Cs 1P-Y(6.1), Cy 1P-Y(6.0,
31 -15.9660 1.0 N, IP-X(5.8), N; IP-X(5.8), C; IP-Y(6.5), C; 1P-Y(6.4),
32 -15.2430 1.0 MnIII 1D-Z2(5.1), MnII 1DX(X2-Y2X10.7), MnlV 1D-Z2(5.1), MnIV 1D(X2-Y2X10.8), O 1P-Z(49.9),
33 -14.9280 1.0 0" 1P-X(5.1), Cp 1P-X(40.5), H; 15(28.3), H, 15(129),
34 -14.7970 1.0 MnlII 1D-XY(11.4), MnIV ID-XY(11.4), O 1P-Y(34.2),
35 -14.6920 1.0 MnlII 1D-Z2(9.2), MnIV 1D-229.1), O 1P-X(44.6),
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TABLE S27: Orbital Energies/MnyMnpy(z ~ 0),(0scXTACN), S=5/2 ACCINT=3.5

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -14.3600 1.0 Cy IP-X@87), C; 1P-X(8.6), Hg 15(5.8), Hy 15(6.7), H}4 15(5.8), H5 15(6.6),
37 -14.2820 1.0 Mnlil ID-XY(4.5), MnIV ID-XY(4.6), O 1P-Y(9.5), C; IP-X(6.4), C; IP-X(6.4), Hy 1S(5.1), Hy5 18(5.2),
38 -14.1220 1.0 MnlIl 1D-Z2(4.5), MnIV 1D-22(4.5), N, 1P-Y(9.8), N_ 1P-Y(3.5), C] IP-Y(5.1),
39 -13.9520 1.0 Ml 1D(X2-Y2)(4.5), MnIV ID(X2-Y2)(4.4), N, 1P-Y(12.1), N, 1P-Y(12.5), C| 1P-Y(5.3), C; 1P-Y(5.4),
40 -13.0930 1.0 0" IP-Y(7.4), O* 1P-Y(3.1), N, 1P-Z(5.6),
41 -13.0730 1.0 Mnlll 1D-22(4.0), MnlII 1D(X2-Y2)(5.6), MnlV 1D-Z2(4.5), MnIV 1(X2-Y2)5.1), O IP-X(6.7), N, 1P-Z(7.8), N, 1P-X(5.1), N, 1P-2(9.2),
42 -12.9000 1.0 O® 1P-Y(10.1), O* 1P-Y(11.0), N, 1P-Z(8.3), N; 1P-Z(7.9), Cp IP-Y(5.0),
43 -12.6290 1.0 O* 1P-X(17.8), O* 1P-Y(13.6), OF 1P-X(17.2), O 1P-Y(17.1),
44 -12.1130 1.0 MnlII 1D-Z2(4.3), MnIII 1D-XY(36.4), MnIV 1D-Z2(4.3), MnIV 1D-XY(36.5),
45 -11.1430 1.0 Mnlll 1D-Z2(30.6), MnIV 1D-Z2(30.7), O 1P-Z(24.1),
46 -10.7560 1.0 MnllI 1D-XY(19.2), MnIV ID-XY(19.2), O 1P-Y(44.8),
47 -10.6800 1.0 MnlIIl 1D-Z2(12.3), Mnlll 1D(X2-Y2X22.4), MnIV 1D-22(12.3), MnIV 1D(X2-Y2)(22.3), O 1P-X(10.7),
48 -8.9230 0.0 MnlII 1D(X2-Y2)(20.4), MnlV 1D-Z2(4.1), MnIV 1D(X2-Y2)21.1), O 1P-Z(8.2), O* IP-Y(5.3), O* IP-Y(5.4),
49 -8.7720 0.0 Mnlll ID-22(17.0), MnlII 1D(X2-Y2X8.8), MnIll ID-XY(4.4), MnlV 1D-Z2(16.5), MaIV 1D{X2-Y2)8.0), MnIV ID-XY(4.2), O 1P-X(I5.8),
50 -6.8930 0.0 Hj 15(20.0), H3 25(8.9), Hs 15(7.2), Hy; 15(19.6), Hyy 28(8.7), Hy3 18(7.2),
51 -5.9270 0.0
52 -5.7990 0.0 H; 18(7.9), H,, 15(7.8), .
53 -5.4050 0.0 Hy 18(11.8), Hg 18(7.9), Hyg 15(7.3), Hyp 18(11.3), Hy4 15(7.8), Hjg 1S(6.9),
54 -5.2830 0.0 C; IP-X(5.1), Hy 15(11.6), H 15(7.2), Hip 15(9.6), Hyp 18(12.1), Hy3 15(5.0), Hyq 15(7.6), Hyg 15(9.8),
55 -4.6100 0.0 Hg 15(6.5), Hg 25(9.8), Hy4 15(6.6), Hy4 25(9.6),
56 -4.4970 0.0 Hs 15(9.2), Hs 25(6.9), Hg 15(5.8), Hg 25(9.4), Hy3 15(9.4), Hy3 25(7.1), Hy, 18(6.2), Hyy 25(10.0),
57 -4.2650 0.0 Hj 1S(8.4), Hs 1509.6), Hyg 18(11.2), Hig 25(6.6), Hyy 15(8.4), Hy3 18(9.7), Hg 15(11.9), Hyg 256.7),
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TABLE S27: Orbital Energies/Mny;Mnpy(x - 0),(OacXTACN), S=5/2 ACCINT=3.5

MnpMay (4~ 0),(0acXTACN), S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for «- A”

Orbital  Energy(eV)  Occupancy  Primary Contributors SFO(%)
1 -28.9990 1.0 N, 18(573), C; 15(13.2), Hy; 15(10.3),
2 -28.9970 1.0 N, 15(57.4), C; 15(132), H, 15(104),
3 -27.8370 1.0 0158(93.5),
4 250710 1.0 N, 1P-2(6.3), C; 15(27.0), C, 18(13.8), C 15(7.7), Hs 1S(6.6),
5 -25.0690 1.0 N; IP-Z(6.4), C 15(7.6), C; 18@26.9), C; 15(13.8), Hy3 1S(6.6),
6 -21.9000 1.0 N; IP-Z(62), N; IP-Y(59), C; 1509.2), C; 1510.0), C, 1S09.2),
7 -21.8980 1.0 N 1P-Z(6.1), N, 1P-Y(59), C} 15(9.2), C; 15(10.0), C; 15(9.2),
8 -20.7340 1.0 N, IP-X(7.0), N, IP-X(10.4), C3 15(6.2), C; 150.3), Hg 15(5.6), Hy7 1S(6.6),
9 -20.7280 1.0 N, IP-X(105), N; IP-X(7.0), C3 1509.3), C; 15(6.2), Hg 15(5.7), Hy 1S(6.6),
10 -18.6740 1.0 N, IP-Y(12.7), N, 1P-Y(12.9), C; 1P-Z(6.2), C; IP-Z(6.3),
1 -18.6550 1.0 N, IP-Y(13.2), N; 1P-Y(12.9), C; 1P-Z(6.5), C; IP-Z(6.4),
12 -17.8830 1.0 N 1P26.2), N; 1P-2(63), C; 1P-X(93), C; IP-X(56), C; 1IP-X(O.4), C; IP-X(5.7), Hg 15(5.6), Hyq 1S5.6),
13 -17.8710 1.0 N, 1PZ(6.1), N 1P-Z6.1), Cy 1P-X(96), C; 1P-X(58), C; 1P-X(5), C; 1P-K(5.8), Hg 15(5.6), Hy¢ 155.6),
14 -16.8720 1.0 0* 1PZ(21.9), OF 1PZ(222), C, 1P-Z(30.1), Cy 1P-Z(12.5), H; 18(7.2),
15 * -16.3680 1.0 C; 1P-X(7.4), C; 1P-X(6.6), Hg 1S(6.6), H, 1S(5.9),
16 -16.3500 1.0 C1 1P-X(7.0), C; 1P-X(7.8), Hg 18(6.1), H g 1S(6.7),
17 -16.1220 1.0 N, 1P-Z(86), N IP-Z(11.5), C; IP-X(6.3),
18 -16.1100 1.0 N, 1P-Z(12.1), N, 1P-Z(9.2), C3 1P-X(6.7), Cy 1P-X(5.1),
19 -15.9010 1.0 C} 1P-Y(99), C; 1P-Y(89), H; 15(10.9), Hy3 159.9),
20 -15.8930 1.0 C} 1P-Y(36), C; 1P-Y(9.5), Hs 15(9.8), Hy3 15(10.8),
21 -15.0220 1.0 MlII 1D-XZ(16.8), MnIV 1D-XZ(16.7), O 1P-X(47.8),
2 -14.8050 1.0 Mnlll ID-YZ(4.2), O 1P-Y(6.8), O* IP-Z(7.9), O 1P-Z(5.4), C,, IP-Z(31.3), H, 15(31.2),
23 -14.4390 1.0 Ml 1D-XZ(13.1), MnIV 1D-XZ(13.1), O 1P-Z(22.1),
24 -14.1090 1.0 H, 15(7.8), H}7 15(6.9),
25 -14.0500 1.0 Hg 155.1), Hy4 18(5.8), Hys 1S(5.1),
26 -13.9260 1.0 C3 1P-Y(67), C; IP-Y(65), Hy 18(6.3), Hyq 15(54), Hys 1S(6.1), Hyg 1S(5.3),
27 -13.9020 1.0 Mnlll 1D-YZ(5.2), MaIV 1D-YZ(5.8), O 1P-Y(12.2), C3 1P-Y(5.2), C, 1P-Y(5.9), Hjg 1S(5.0),
28 -13.6700 1.0 Ml ID-YZ(10.8), MnlV 1D-YZ(13.1), O IP-Y(2L5), O IP-Z(6.4),
29 -13.4900 1.0 MnIII 1D-YZ(11.0), MnIV 1D-YZ(7.9), O* 1P-Z(31.3), O* 1P-Z(36.3),
30 -13.1350 1.0 Mnlll ID-YZ(4.1), MnIV 1D-YZ(4.1), O 1P-X(13.9), N, IP-X(30), N, 1P-Z(10.6), N, IP-X(8.0), N, 1P-Z(10.6),
31 -12.3350 1.0 0 1P-Z(42.0), N, IP-X@.7), N, 1P-Z(103), N; 1P-X@.7), N, 1P-Z(10.4),
32 -11.9710 1.0 Mnlll 1D-YZ(31.7), MnIV 1D-YZ(31.8), O* 1P-(11.3), O 1P-Z(11.9),
33 -10.7950 1.0 MnIII 1D-YZ(23.8), MnlV 1D-YZ(23.8), O 1P-Y(48.6),
34 -8.0260 0.0 MnIIT 1D-XZ(25.4), MnIV 1D-XZ(25.5), O 1P-X(23.1),
35 -7.7030 0.0 MnlI] 1D-XZ(28.2), MnlV 1D-XZ(28.1), O 1P-Z(25.2),
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TABLE S27: Orbital Energies/MnyMnpy(x ~ 0),(0acXTACN), S=5/2 ACCINT=3.5 , S136
Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -6.3780 0.0 0O* 1P-Z(16.9), ov 1P-Z(16.1), C, 1P-Z(55.6), H; 18(5.1),
37 -5.1640 0.0 H, 15(10.4), H, 25(6.2), Hs 15(7.0), Hs 25(5.1), H; 15(14.8), H; 25(11.9), Hyp IS(1L.1), Hy, 25(6.6), Hys 15(7.0), Hy3 25(5.1), Hys 15(14.8), Hys 25(117),
38 -4.6450 0.0 H, 18(18.5), Hy 25(5.5), Hs 18(5.1), H; 15(10.7), Hy 15(19.8), H}; 25(5.8), Hys 15(10.3),
39 -4.3240 0.0 H, 18(12.5), H; 15(5.2), Hs 25(9.2), Hg 15(6.0), Hy3 15(12.0), Hy3 15(5.5), Hy3 2509.2), Hyg 15(6.0),
40 -4.0230 0.0 H 15(10.6), Hg 1S(17.1), Hg 25(104), Hy4 189.6), H g 15(14.2), H;g 25(3.8),
41 -3.8950 0.0 Hs 15(7.4), Hg 15(17.3), Hg 25(8.5), Hy3 18(6.3), H)4 1S(5.9), H}g 15(19.3), H; 25(9.8),
42 -3.5760 0.0 N 1P-Z(8.8), N, lP-"{(7.2), Cll 1P-Z(6.0), Cy 1P-Y(15.7), Hy 15(8.6),
43 -3.5610 0.0 N, 1P-2(7.0), N, 1P-Y(5.1), C, 1P-Y(14.9), Hs 15(5.5), Hyg 1S(8.1), Hy7 15(9.3),
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TABLE S27: Orbital Energies/MnyMny(x - 0),(0acTACN), S=5/2 ACCINT=3.5

MngMngy (4 - O)(QacXTACN), S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for s~ A’

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

1 -32.8420 1.0 0" 15(34.9), 0¥ 15(34.2), C, 15(18.2),

2 -30.5040 1.0 0 1539.1), OF 15(39.6), C, 1P-X(13.3),

3 -30.0900 1.0 N, 15(202), N, 15010.1), N; 15(19.6), N; 15(9.9), C} 15(8.2), C; 15(8.0),

4 -30.0450 1.0 N, 15(19.2), N, 18(9.6), N, 15(19.7), N; 159.9), C; 15@3.1), C; 15(83),

5 -29.1900 1.0 N, 15(10.8), N; 15(19.4), N; 1S(11.6), N; 18(20.7), C3 15(6.2), C; 15(5.6),

6 -29.1700 1.0 N, 15(11.4), N, 15(209), N, 15(10.7), N, 15(19.4), C3 15(6.7), C, 15(6.2),

7 -27.9500 1.0 018(91.5),

8 -25.0460 1.0 C1 1509.4), C3 15(14.5), C; 15(11.9), C, 15(18.4),

9 -25.0380 1.0 C; 15(11.9), C3 18(18.7), C; 150.3), Cy 15(14.8),

10 -23.4400 1.0 C; 15(15.8), C3 18(5.1), C, 1S(5.1), H, 1S(7.2),

11 234110 1.0 C) 1S(66), C3 15(7.6), C; 156.6), C, 15(7.6),

12 -23.3670 1.0 Co 15(5.3), C, 1P-Y(6.1), Cy, 18(28.5), Hy 156.1), H, 15(13.3),

13 21.1320 1.0 N, 1P-X(83), N, 1P-X(8.2), C; 15(50), C; 18(5.7), C; 15(5:6), Hg 15(6.0), Hyq 15(6.0),

14 21.0450 1.0 N, 1P-X(7.2), N, IP-X(7.3), C} 18(5.4), C; 1S(5.5), C; 18(5.4), C, 1S(5.6), Hg 15(6.6), Hy, 156.7),
15 -19.8120 1.0 N, 1P-Y(7.3), N, 1P-Y(7.4), Hs 18(5.1), Hy3 1SG5.1),

16 -19.7400 1.0 N, 1P-Y(7.6), N, 1P-Y(7.5), H; 18(5.2), Hy3 1S(5.1),

17 -19.2290 1.0 0" 15(7.5), O* IP-X(12.1), O* 1P-Y(6.3), OF 1S(7.3), OF 1P-X(11.7), O 1P-Y(6.0), C, 15(10.3), H; 15(6.0),
18 -18.7670 1.0 N, 1P-X(54), Ny 1P-Z(7.2), N, IP-X(5.0), N; IP-X(5.7), N; IP-Z(1.5), C; IP-Y(63), C; IP-Y(6.6),
19 -18.7280 1.0 N, IP-X(7.7), N; 1P-X(7.4), C3 1P-Y(69), C; 1P-Y(6.6),
20 -18.3780 1.0 N, 1P-Z(8.5), N, 1P-Z(8.3),
21 -18.1450 1.0 N, 1P-Z(50), N, 1P-Z(5.1), Cy 1P-X(5.4), C; IP-X(5.5),
22 -17.8290 1.0 O* 1P-X(6.0), O* 1P-Y(9.5), O* 1P-X(6.4), O* 1P-Y(9.4), C, 1P-X(5.6), Hg 15(5.5), H 4 15(5.3),
23 -17.5270 1.0 N, IP-Y(56), N, 1P-Y(59), C; IP-X(73), C; 1P-X(7.8), Hg 15(6.5), Hyg 15(6.8),
24 -17.4350 1.0 C3 IP-X(7.8), C; 1P-X(7.4),
25 -16.9060 1.0 0" 1P-X(15.7), O 1P-X(14.8), O IP-Y(5.1), Cy 1P-Y(15.2), Cy 2P-Y(5.7), Cp IP-Y(15.5), H, 1S(52),
26 -16.4880 1.0 Cy 1P-Z(7.9), C3 IP-Y(5.2), C; 1P-Z(8.0), C; 1P-Y(53), H; 15(6.:6), H,5 15(6.6),
27 -16.4310 1.0 Cy 1P-Z(7.6), C3 1P-Z(68), C; 1P-2(7.6), C, 1P-Z(6.3), Hy 15(6.4), Hys 15(6.4),
28 -16.2320 1.0 C3 1P-Z(11.8), C, 1P-Z(13.0),
29 -16.2160 1.0 Cy 1P-X(64), C3 1P-(10.2), Cj IP-X(5.8), C; 1P-Z(9.0),
30 -15.9930 1.0 C; IP-Y(5.7), C; IP-Y(5.7),
31 -15.9520 1.0 N, 1P-X(5.8), N; 1P-X(5.8), C3 1P-Y(6.4), C; 1P-Y(6.2),
32 -14.9200 1.0 OF 1P-X(5.5), Cp 1P-X(40.4), H, 15(28.4), H, 15(12.9),
33 -14,6550 1.0 MnIIT ID(X2-Y2X6.9), MnIV 1D(X2-Y2)(6.9), O 1P-Z(53.8),
34 -14.4250 1.0 O 1P-Z(106), Cy IP-X(7.7), C; 1P-X(7.6), H; 15(6.2), Hys 1(6.1),
35 -14.3920 1.0 MnllI 1D-Z2(5.2), MnIV 1D-22(5.2), O 1P-X(36.2),
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TABLE S27: Orbital Energies/MnyMnpy (s —0);(OacTACN), S=5/2 ACCINT=3.5

Orbital  Epergy (€V)  Occupancy  Primary Contributors SFO(%)
36 -14,3450 1.0 O IP-X(168), C; IP-X(5.1), C3 1P-Z(68), Cp IP-X(57), C; 1P-Z(6.8), Hy 1S(54), Hys 18(54),
37 -13.9210 1.0 N, 1P-Y(13.8), N} 1P-Y(13.5), C; 1P-Y(5.2), C3 IP-Y(5.1),
38 -13.7600 10 N, IP-Y(15.6), N, IP-Y(169), C; IP-Y(5.5), C3 IP-Y(5.7),
39 -13.7490 1.0 Mnlll 1D-XY(6.7), MnIV ID-XY(59), O 1P-Y(35.1), O* 1P-Y(@®4), O* 1P-Y(7.8), Cy, IP-Y(8.6),
40 -12.9720 10 N, 1P-2(123), N, 1P-Z(12.4),
41 -12.8020 1.0 0 1P-X(135), N, IP-XG.7), N, 1P-Z(104), N, IP-X(5.7), N; 1P-Z(10.5),
42 -12.6050 1.0 O 1P-X(19.2), O* IP-Y(17.1), O 1P-X(19.8), O 1P-Y(19.8),
43 -12.4860 1.0 MnlII 1D-XY(5.1), MnIV ID-XY(5.3), O 1P-Y(24.9), O* IP-Y(16.0), O* 1P-Y(130), Cy IP-Y(58),
44 9.6660 1.0 MnIII 1D-Z2(34.2), MnIV 1D-Z2(34.3), O 1P-Z09.4),
45 -9.2750 0.0 MnllI 1D-XY(41.6), MnIV 1D-XY(41.5),
46 -8.6640 0.0 MnlII 1D-Z2(16.4), MnlII 1D(X2-Y2)26.9), MnIV 1D-Z2(16.8), MnIV 1D(X2-Y2)26.7), O 1P-X(5.6),
47 -8.6230 0.0 MnlI 1D-Z2(5.8), MnlIl 1D-XY(27.3), MnlV 1D-Z2(5.4), MnlV 1D-XY(27.3), O 1P-Y(23.3),
48 -7.8510 0.0 MalIl 1D-Z2(18.8), Mnlll 1D(X2-Y2X9.9), Mnlll 1D-XY(4.0), MaIV 1D-Z2(19.1), MaIV 1D(X2-Y2X11.3), MalV 1D-XY(43), O 1P-X(128),
49 -7.7590 0.0 MnlT 1D(X2-Y2)29.1), MnIV 1D(X2-Y2X27.6), O 1P-Z(8.6),
50 -6.8680 0.0 Hj 15(18.8), Hy 25(8.3), Hs 15(7.4), Hy; 15019.2), Hy; 25(36), Hys 1507.3),
51 59230 00 Hg 1S(5.0),
52 -5.7770 0.0 C, 1P-X(5.0), Hy 1S(7.7), Hyy 15(7.8), Hyq 1S(52),
53 -5.3840 0.0 MnllI 25(4.3), H, 1S(13.0), Hy 25(5.2), Hg 1585), Hio 15(84), Hiz 15(102), Hiy 15(6.8), Hyg 1(6.9),
54 -5.2600 0.0 C, 1P-X(53), Hy 15(10.0), Hy 1(5.1), He 1569), Hyo 1S@.7), Hip 18123), Hys 15(53), Hig 1@.3), Hig 15(108),
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TABLE S$27: Orbital Energies/MnyMnyy (s~ 0),(0acKTACN), S=5/2 ACCINT=3.5

MnggMagy (1 — O)(OacKTACN), S=5/2 ACCINT=3.5 Orbital Energies and Descriptions for s- A”

Orbital Energy (eV) Occupancy

Primary Contributors SFO(%)

1 -29.0020

2 -29.0000

3 -27.5160
4 -25.0690

5 -25.0670
6 -21.8990
7 -21.8980
8 -20.7260
9 -20.7220
10 -18.6530
11 -18.6400
12 -17.8740
13 -17.8630
14 -16.8220
15 -16.3460
16 -16.3300
17 -16.1140
18 -16.1080
19 -15.8970
20 -15.8880
21 -14.7010
22 -14,5070
23 -14.1540
24 -14.0900
25 -14.0050
26 -13.9220
27 -13.7220
28 -13.2870
29 -12.9470
30 -12.6070
31 -12.2230
32 -9.2840
33 -8.4570
34 -6.9860
35 -6.6050

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.0
0.0
0.0
0.0

N, 18(58.1), C, 15(13.3), H;; 15(105),

N, 15(58.2), C; 18(13.3), H, 15(10.5),

015(93.9),

N, 1P-Z(6.2), C) 15(26.5), C, 15(136), C; 15(8.2), Hs 1S(6.5),

N, 1P-Z(63), C; 15@8.1), C; 15(26.5), C; 15(136), Hy3 15(6.5),

N, 1P-Z(6.1), N, 1P-Y(59), C3 180.1), C; 15099), C; 1S0.1),

N, 1P-Z(6.1), N, 1P-Y(5.8), C; 1809.2), C; 15(9.9), C; 1S(.1),

N, IP-X(63), N, 1P-X(11.2), C; 1S(5.5), C; 1509.9), Hyg 15(6.0), Hy7 1S(.1),

N, IP-X(11.3), N, 1P-X(6.3), C3 180.8), C; 1(5.5), Hg 18(6.1), Hy 15(7.1),

N, 1P-Y(12.9), N, 1P-Y(13.0), C; IP-Z(6.4), C; IP-Z(6.5),

N, 1P-Y(132), N, 1P-Y(13.1), C; 1P-Z(6.6), C; 1P-Z(6.5),

N, 1P-Z(6.4), N, 1P-Z(6.4), C| 1P-X(©.4), C; IP-X(5.7), C; 1P-X(0.4), Cp 1P-X(5.7), Hg 18(5.7), Hiy4 1S(57),
N, 1P-2(63), N, 1P-Z(63), C} 1P-X©9.6), C; IP-X(58), C; IP-X(9.6), C; 1P-X(5.8), Hg 1S(5.7), Hi4 15(5.7),
0 1P-Z421.8), O 1P-2(22.0), C, 1P-Z(30.7), Cy, 1P-Z(13.4), Hj 15(7.9),

C, 1P-X(79), C, 1P-X(69), Hg 1(7.4), Hi5 15(6.5),

C, 1P-X(7.0), C; 1P-X(80), Hg 15(6.7), H g 1S(7.6),

N, 1P-Z(1.7), N, 1P-Z(13.8), C; 1P-X(7.3), Hyy 18(5.5),

N, 1P-Z(14.0), N; 1P-Z(7.9), C 1P-X(7.5), Hy 15(5.6),

C} 1P-Y(10.4), Cy 1P-Y(9.4), Hs 1S(11.1), H}3 15(100),

C} 1P-Y(9.1), Cy 1P-Y(10.1), Hs 1500.9), H3 15(11.0),

O* 1P.Z(11.2), OF 1P-2(7.9), C; 1P-Z(33.4), H, 15(34.2),

MnlII 1D-XZ(14.0), MnIV 1D-XZ(14.0), O 1P-X(57.4),

MnII 1D-XZ(5.0), MnIV 1D-XZ(5.0), O 1P-Z(108), C3 1P-Y(5.3), C; 1P-Y(5.4), Hy 158.6), Hy7 1SB.7),
Hyg 15(7.3), Hj7 18(7.3),

C, 1P-Z(5.6), C; 1P-Z58), Hg 15(65), Hy 15(1.7), Hy4 1567, Hys 1SC7.9),

C; 1P-Y(L.1), Cy 1P-Y(L.1), Hy 1S(58), Hig 1S(5.8), Hs 18(5.9), Hig 1S(58),

MnlII 1D-XZ(5.2), MaIV 1D-XZ(5.2), O 1P-Z(13.5), C; 1P-Y(6.5), C; 1P-Y(6.4), Ho 15(6.6), Hg 15(6.6),
O® 1P-Z(33.6), O 1P-Z(35.9),

O 1P-X(12.8), O 1P-Z(10.0), OF 1P-Z(105), N; IP-X(8.5), N, IP-ZO.4), N; 1P-XB7, N; 1P-ZO.7),
Mnlll 1D-YZ(8.3), MnIV 1D-YZ(7.9), O 1P-Y(62.9),

0 1P-Y(5.8), O 1P-Z(500), N, IP-X(6.5), N, 1P-Z(7.0), N IP-X(6.6), N; 1P-Z(7.0),

MnlII 1D-YZ(44.7), MnIV 1D-YZ(44.3),

Mnlll 1D-YZ(35.4), MnIV 1D-YZ(35.9), O IP-Y(23.0),

Mnlll 1D-XZ(25.7), MnlV 1D-XZ(29.7), O 1P-X(18.1),

MnlIl 1D-XZ(31.4), MnIV 1D-XZ(31.5), O 1P-Z(17.0),
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TABLE S27: Orbital Energies/MngMny(x — 0)(OacXTACN), 8=5/2 ACCINT=3.5

5140

Orbital Energy (eV) Occupancy Primary Contributors SFO(%)
36 -6.2790 0.0 0" 1P-Z(16.7), OF 1P-Z(15.8), C, 1P-Z(52.7), H; 15(9.0),
37 -5.1180 0.0 H, 15(10.2), Hy 25(6.0), Hs 15(8.0), Hs 25(5.9), Hy 15(146), Hy 25(11.4), Hy2 1S0.1), Hyp 25(5.4), Hy3 18(7.5), Hy3 256.7), H,s 18(13.6), H;5 25(10.6),
38 -4.6180 0.0 H, 15(18.2), Hy 25(5.3), Hy 159.9), Hyp 15(18.0), Hy; 25(5.1), Hy3 18(6.0), Hys 15(11.2),
39 -4.3100 0.0 H, 15(12.2), Hs 18(6.1), Hs 25(10.0), Hg 15(5.8). Hyp 18(13.1), Hy3 1S(5.0), Hys 2800.0), Hyg 18(5.5),
40 -4.0270 0.0 Hg 15(9.3), Hg 15(16.0), Hg 25(10.0), Hy4 1SO.7), Hyg 15(16.4), Hyg 25(10.3),
41 -3.9140 0.0 Hs 18(7.1), Hg 15(19.5), Hy 25(10.0), Hy3 15(6:4), Hyg 15(19.1), Hy6 25(9.8),
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TABLE $28: Orbital Energies Mn(IV)Mn(IV)(p-0),(u-0;) (TACN), BS ACCINT=3.5

Indices Atoms Charges Alpha Spin Beta Spin Net Spin
1 Mn;y: 1.1001 1.6647 4.2353 -2.5706
2 Mn;y 1.1031 4.2298 1.6670 2.5628
3 Op1 -0.3491 3.1814 3.1677 0.0137
4 Op2 -0.3481 3.1686 3.1794  -0.0108
5 (O} -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

S 142

7¢1 a3ed reyuowdrddng oeyyz Q611 988d OSA ANSIUAY) JMURIIOU] AJII00S [BIMUIY) UBILIDOWY /6610



i

S 143

TABLE S28: Orbital Energies Mn(IV)Mn(IV)(u-0)3(u-0;) (TACN); BS ACCINT=3.5

Orbital Energies and SFO Contributions

Orb. Energy(eV)

Occ.

Primary Contributors SFO (percent)

WO 0O~ O O W R =

16

16

17
18
19
20
21
22

23
24
25

-32.575
-30.192
-30.156
-29.350
-29.303
-28.664
-26.265
-25.216
-25.179
-23.551
-23.507
-21.177
-21.128
-19.926

-19.826

-18.905

-18.872
-18.625
-18.398
-17.879
-17.688
-17.278

-16.769
-16.589
-16.552

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0

1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0

Symmetry Representation for Spin-1-AA

03(5)(46.0), 04(S)(46.0),

N7(S)(31.0), N5(S)(28.0), C1a(S)(14.0), C14(S)(8.0), C15(5)(6.0),
Nm(S)(31.0), N11(S)(27.0), C19(S)(14.0), Czo(S)(g.O), 021(5)(6.0),
Ng(8)(31.0), N7(8)(30.0), C15(S)(10.0), C13(S)(6.0), Has(S)(6.0),
N11(S)(32.0), N1o(8)(29.0), C21(S)(11.0), C1s(8)(6.0), Hao(S)(6.0),
05(5)(90.0),

03(5)(43.0), 04(S)(42.0),

C21(S)(19.0), C15(5)(16.0), C20(S)(11.0), C14(S)(10.0),

C15(S)(19.0), C21(S)(17.0), C14(S)(10.0), C20(S)(8.0),

015(8)(14'0)7 CIS(S)(13'O)’ C14(S)(9'0)7 NS(S)(SO)’

C10(8)(13.0), C21(5)(13.0), C20(S)(9.0), N11(S)(8.0),

N7(P2X)(12.0), Hgg(S)(lZO), C13(S)(10.0), 014(8)(9.0),

N10(P:X)(12.0), H44(S)(12.0), C19(S)(10.0), Cgo(S)(QO),

N7(P:Y)(11.0), Ng(P:X)(l0.0), Ns(P:Y)(7.0), C13(P:Y)(7.0), st(S)('?.O),
C15(P:Y)(6.0), C13(P:Z)(6.0),

Nm(P:Y)(lz.O), N11(P:X)(10.0), Nu(P:Y)(S.O), H43(S)(8.0), C]g(P:Y)(7.0),
C1o(P:Z)(6.0),

Cm(P:Y)(]J.O), Ng(P:Z)(ll.O), N7(P:Y)(10.0), Ng(P!X)(l0.0), H33(S)(7.0),
N7(P:X)(6.0),

021(PY)(170), N11(PX)(120), Nn(PZ)(lOO), Nlo(P'Y)(].OO), H48(S)(70),
03(P:X)(8.0), 04(P:X)(8.0), Na(P:Z)(6.0),

N11(P:Z)(8.0), Ca0(P:Y)(6.0),

Ha1(8)(10.0), Hag(S)(7.0), C14(P:X)(6.0), O5(P:X)(6.0), 04(P:X)(6.0),
Ca1(P:X)(12.0), C15(P:X)(9.0), N11(P:Y)(8.0), Hag(S)(7.0),

03(P:X)(12.0), 04(P:X)(12.0), O4(P:Y)(9.0), C15(P:X)(9.0), 03(P:Y)(8.0),
C21(P:X)(8.0),

04(P:Y)(12.0), 03(P:Y)(11.0), Mna(D:XY)(10.0), C15(P:Z)(10.0),
Cgl(P:Z)(IZO), Cgo(PZZ)(g.O), H45(S)(7.0), Nlo(P:X)(G.O), H48(S)(6.0),
C14(P:2)(10.0), C15(P:Y)(7.0), Cao(P:Z)(7.0), Hao(S)(7.0), Ca1(P:Y)(6.0),
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S 144
Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
26 -16.384 1.0 Czl(PZ)(QO), C19(PX)(70), N11(PY)(70),
27 -16.239 1.0 Cy5(P:X)(7.0), Ha2(S)(7.0),
28 -16.220 1.0 Ng(P:X)(8.0), C15(P:Z)(7.0), C13(P:X)(6.0), Hy7(S)(6.0),
29 -15.944 1.0 Ny1(P:X)(9.0),
30 -15.608 1.0 O5(P:Z)(47.0), Mny(D:Z2)(11.0), Mny(D:X2-Y2)(7.0), Mnz(D:XY)(6.0),
31 -15.014 1.0 Os(P:X)(41.0), Mn3(D:Z2)(9.0), C15(P:Z)(7.0), Mn2(D:XY)(6.0),
32 -14.619 1.0 O5(P:Y)(17.0), C14(P:X)(7.0), H3o(S)(6.0),
33 -14.477 1.0 Ca20(P:X)(10.0), Hs4(S)(9.0), Ha5(5)(9.0), H4e(S)(6.0),
34 -14.240 1.0 Os(P:Y)(25.0), Mn,(D:X2-Y2)(8.0),
35 -14.115 1.0 N7(P:Y)(12.0), O5(P:X)(10.0), Mn;(D:XY)(8.0), O3(P:Y)(8.0), C13(P:Y)(8.0),
N7(P:X)(6.0),
36 -13.782 1.0 Nyo(P:Y)(14.0), N1o(P:X)(10.0), O4(P:Y)(10.0), Mny(D:X2-Y2)(6.0), Mn;(D:XY)(6.0),
37 -13.254 1.0 Ny1(P:Z)(15.0), Mn3(D:Z2)(7.0), N11(P:Y)(6.0), C21(P:Z)(6.0),
38 -13.204 1.0 Ng(P:Z)(17.0), Ng(P:Y)(7.0), C15(P:Z)(7.0), N11(P:Z)(6.0),
39 -12.916 1.0 03(P:Y)(30.0), O4(P:Y)(18.0), Mnz(D:X2-Y2)(10.0), Mn; (D:X2-Y2)(8.0), Os(P:Y)(6.0),
40 -11.93¢ 1.0 Mny(D:Z2)(42.0), O5(P:Z)(15.0), O5(P:X)(10.0), Mny(D:XY)(9.0),
41 -11.667 1.0 Mng(D:X2-Y2)(22.0), Mn2(D:XY)(18.0), Os5(P:Y)(16.0), 04(P:Y)(6.0), N7(P:Y)(6.0),
42 -9.568 0.0 Mn;(D:Z2)(31.0), Mny(D:X2-Y2)(31.0), O4(P:Y)(8.0), Mny(D:X2-Y2)(7.0),
43 -9.389 0.0 Mn;(D:XY)(34.0), Mn1(D:Z2)(24.0), O5(P:Y)(17.0), Mny(D:X2-Y2)(10.0),
44 -8.690 0.0 Mny(D:XY)(17.0), Mn;(D:X2-Y2)(14.0), Mng(D:X2-Y2)(11.0), O4(P:Y)(11.0), Mny(D:Z2)(9.0),
05(P:Z)(7.0),
45 -7.717 0.0 Mny(D:XY)(27.0), Mny(D:Z2)(17.0), Mn;(D:X2-Y2)(14.0), O3(P:Y)(13.0), O5(P:X)(6.0),
46 -6.493 0.0 03(P:X)(24.0), O4(P:X)(24.0), '
47 -6.493 0.0 Mny(S)(7.0), Ha5(S)(6.0),
48 -5.959 0.0 O3(P:X)(12.0), 04(P:X)(12.0), Has(S)(6.0),
49 -5.635 0.0 Hao(S)(11.0), H44(8)(9.0), H32(5)(8.0), Hez(S)(7.0), Ha1(5)(6.0),
H,5(5)(6-0),
50 -5.469 0.0 H41(S)(14.0), H25(S)(13.0), H4o(S)(10.0), st(S)(l0.0), H48(S)(10.0),
H33(5)(9.0), Ha1(5)(7.0), Has(S)(7.0), Hao(S)(6.0), Ha(S)(6.0),
H4g(5)(6.0),
51 -5.423 0.0 Hg4(5)(10.0), Hyz(S)(9.0), Hao(S)(9.0), Hao(S)(8.0), Hae(S)(6.0),
H2s(S)(6.0), Hye(5)(6.0),
52 -4.937 0.0 Hz3(S5)(17.0), Hys(5)(15.0), Hao(S)(11.0), Ha5(5)(10.0), Hae(S)(7.0),
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Primary Contributors SFO (percent)

53
54
55
56
57

58

59

60

SOt WD =

10
11
12
13
14

15

-4.706
-4.571
-4.232
-4.145
-4.123

-4.035

-3.960

-3.701
-3.449

-29.243
-29.202
-28.126
-25.188
-25.143
-22.032

-22.028
-20.933
-20.899
-18.875
-18.794
-17.991
-17.970
-16.558

-16.506

0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0
0.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0

Ha1(3)(7.0), Haa(S)(7.0), Hss(5)(6.0),

Ha(S)(9.0), Hap(S)(6.0), Has(S)(6.0),

Hy4(S)(10.0), Hag(S)(8.0), Har(S)(7.0), Hea(S)(6.0),

Ha2(S)(16.0), Haz(S)(9.0), Har(8)(9.0),

Ha2(5)(10.0), Her(5)(8.0), Hay(S)(6.0), C15(P:Y)(6.0), Har(S)(6.0),
Hy5(8)(17.0), Hao($)(16.0), Hao(S)(11.0), Hza(S)(10.0), Has(5)(9.0),
Has(S)(9.0), Har(S)(7.0), Ca1(P:Y)(7.0),

C13(P.X)(130), Cm(PX)(lOO), Clg(P’X)(QO), H32(S)(70), Hzg(S)(60),
Hzg(S)(6.0), CQl(P:X)(G.O), H47(S)(6.0),

H47(S)(16.0), C19(P:X)(12.0), Hea(S)(11.0), Haa(S)(11.0), Ca (P:X)(9.0),
H29(S)(8.0), Cw(P:X)(S.O), Cw(P:X)(G.O),

Hys(S)(14.0), Hao(S)(13.0), Hys(S)(8.0), Hao(S)(7.0), Has(S)(7.0),
H31(S)(18.0), Hag(S)(15.0), Hay (S)(7.0), Has(S)(6.0),

Symmetry Representation for Spin-1-AAA

Ng(S)(62.0), C14(S)(14.0), Hag(S)(11.0),

N11(S)(62.0), C20(S)(14.0), Hy; (S)(11.0),

05(5)(94.0),

C13(5)(34.0), C14(8)(19.0), N(P:Z)(8.0), Has(S)(8.0),

Clg(S)(34.0), Cgo(S)(l&O), Nm(P:Z)(&O), H43(S)(8.0),

C13(S)(13.0), C15(S)(13.0), C14(S)(12.0), Ng(P:Y)(ll.O), N7(P:Z)(8.0),
Hys(S)(6.0), Hao(S)(6.0), Has(S)(6.0),

C21(S)(14.0), C19(S)(13.0), Cgo(S)(12.0), N11(P:Y)(11.0), Nlo(P:Z)(S.O),
Ha(S)(6.0), Has(S)(6.0), Has(S)(6.0),

Ng(P:X)(18.0), C15(S)(14.0), Ha(S)(10.0), Hz1(S)(9.0), C14(S)(7.0),
Hag(5)(6.0),

N11(P:X)(17.0), 021(8)(13.0), H46(S)(10.0), H47(S)(10.0), Czo(S)(SO),
Hyi(5)(6.0),

Ng(P:X)(15.0), Ng(P:Y)(14.0), C14(P:Z)(12.0), Hy(S)(7.0), H30(S)(6.0),
N11(P:X)(16.0), N11(P:Y)(14.0), C20(P:Z)(12.0), H41(S)(7.0), H45(S)(7.0),
C13(P:X)(17.0), C14(P:X)(13.0), N7(P:Z)(11.0), Hyo(S)(10.0), Hao(S)(8.0),
C19(P:X)(17.0), C20(P:X)(13.0), N1o(P:Z)(11.0), Hya(S)(10.0), Has(S)(8.0),
C14(P:Y)(15.0), Ha1(S)(10.0), C13(P:Y)(9.0), Na(P:Z)(8.0), N7(P:Z)(6.0),
014(P:Z)(6.0), 013(P:Z)(6.0),

Cao(P:Y)(14.0), Hee(S)(12.0), C1o(P:¥)(9.0), Cao(P:Z)(8.0), N1o( P:Z)(8.0),
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Clg(PZ)(GO), Nn(PZ)(GO),

16 -16.293 1.0 Ng(P:Z)(12.0), N11(P:Z)(8.0),

17 -16.280 1.0 Ny3(P:Z)(14.0), Ng(P:Z)(8.0),

18 -16.125 1.0 04(P:Z)(10.0), Hos(S)(10.0), C13(P:Y)(9.0), O3(P:Z)(8.0), N7(P:Z)(6.0),

19 -15.982 1.0 C19(P:Y)(13.0), Hy3(S5)(13.0), Has(S)(7.0), C13(P:Y)(7.0),

20 -15.627 1.0 04(P:Z)(22.0), 03(P:Z)(17.0), O5(P:Y)(9.0), Mng(D:YZ)(8.0),

21 -15.395 1.0 Os(P:X)(45.0), Mny(D:XZ)(19.0), Mny(D:YZ)(6.0), Mn;(D:XZ)(6.0),

22 -14.653 1.0 O5(P:Z)(21.0), Mn;(D:XZ)(13.0), Mn,(D:XZ)(9.0),

23 -14.250 1.0 Cz1(P:X)(10.0), H32(S)(10.0), H47(S)(10.0), C15(P:X)(9.0), H48(S)(7.0),
Hz3(5)(6.0),

24 -14.100 1.0 Hye(S)(6.0),

25 -14.025 1.0 H45(S)(11.0), H44(S)(8.0), Clg(P:Z)(7.0), Clg(P:X)(6.0), H43(S)(6.O),

26 -14.004 1.0 Hsz3(S)(8.0), H30(S5)(6.0), C15(P:Y)(6.0),

27 -13.341 1.0 O3(P:Z)(15.0), Mny(D:YZ)(14.0), O5(P:X)(11.0), Ng(P:Z)(10.0), Ng(P:Y)(7.0),
05(P:Y)(6.0),

28 -13.267 1.0 Mny(D:YZ)(19.0), O5(P:Y)(11.0), N11(P:Z)(11.0), O3(P:Z)(9.0), N11(P:Y)(8.0),

29 -12.647 1.0 O5(P:Z)(17.0), Mny(D:YZ)(13.0), O5(P:Y)(12.0), O4(P:Z)(9.0), Ng(P:Z)(8.0),
Ng(P:X)(6.0),

30 -12.304 1.0 O5(P:Z)(31.0), O5(P:Y)(24.0), O4(P:Z)(10.0), Mn;(D:YZ)(9.0),

31 -10.890 1.0 04(P:Z)(30.0), 03(P:Z)(23.0), Mna(D:YZ)(19.0), Os(P:Y)(17.0),

32 -9.410 0.0 Mny(D:YZ)(50.0), Mn;(D:XZ)(12.0), O3(P:Z)(11.0), Mn,(D:XZ)(6.0), O5(P:Y)(6.0),

33 -8.432 0.0 Mny(D:XZ)(34.0), O5(P:X)(16.0), Mn;(D:YZ)(11.0), O5(P:Z)(9.0), Mny(D:YZ)(7.0),

34 -7.572 0.0 Mny(D:XZ)(51.0), O5(P:Z)(12.0), Mn;(D:YZ)(10.0), Os(P:X)(7.0),

35 -5.351 0.0 H41(S)(18.0), Hae(S)(16.0), Hzo(S)(13.0), Hys(S)(13.0), Hap(S)(11.0),
Hy5(5)(11.0), Hyg(S)(10.0), Hyy (5)(10.0),

36 -4.789 0.0 Hso(5)(14.0), Hyes(S)(13.0), Hy1(S)(10.0), Hae(S)(9.0), Has(S)(8.0),
Hz0(8)(8.0), Has(S)(7.0), Has(8)(7.0),

37 -4.392 0.0 Hs1(5)(11.0), Haee(S)(10.0), Hz6(S)(9.0), Hae(S)(9.0), Ha1(5)(7.0),
H44(5)(7.0), H31(8)(7.0), Hag(S)(7.0),

38 -4.189 0.0 Hye(S)(15.0), Ha1(S5)(14.0), Hea(5)(9.0), Har(5)(9.0), Hye(5)(9.0),
H29(5)(8.0), H31(5)(8.0), Has(S)(6.0),

39 -4.025 0.0 Hs1(5)(12.0), Hae(S)(12.0), Has(5)(9.0), Has(S)(7.0), Hzo(5)(6.0),
Hye(5)(6.0),

40 -3.874 0.0 Hys(5)(12.0), Hys(5)(9.0), Has(S)(8.0), Has(S)(7.0), Has(S)(6.0),
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i 3682 0.0 Ciy(P:Y)(10.0), Coo(P:Y)(8.0), C1a(PZ)(7.0), Hae(5)(6.0), Haa(5)(6.0).

42 -3.512 0.0 Hg(S)(9.0), He(S)(9.0), Cao(P:Z)(8.0), Hay(S)(7.0), Hs(S)(6.0),
Cao(P:Y)(6.0),

43 -3.226 0.0 Has(S)(9.0), Ha(5)(8.0), C21(S)(6.0),

44 2890 0.0 Hys(8)(16.0), Hao(S)(10.0), Hao(S)(9.0), Has(S)(9.0), Has(S)(8.0),
Hz(S)(8.0), Has(S)(8.0), Hea(S)(6.0), Hes(S)(6.0),

45 -2.853 0.0 Hyg(S)(11.0), Hae(S)(11.0), Hag(S)(10.0), Hyy (S)(8.0),

46 -2.594 0.0 Hyg(S5)(11.0), Hss(S)(10.0), Hyy (S)(6.0), Has(S)(6.0), Has(S)(6.0),
Hu6(9)(6.0), Har(S)(6.0), Haz(S)(6.0),

47 2346 0.0 Hz(8)(9.0), Hao(S)(9.0), Hya(S)(8.0), Has(S)(8.0), Cra(P:X)(7.0),
C20(P:Z)(6.0), H32(S)(6.0), Clg(PIX)(6.0), H30(S)(60), H47(S)(6.0),

48 2075 0.0 Hys(S)(21.0), Hao(S)(20.0), Hea(S)(11.0), Hzs(S)(10.0), Haz(S)(8.0),
H47(S)(8'0)7

49 -1.770 0.0 Cl5(P:Z)(30.0), Cgl(P:Z)(20.0), H32(S)(10.0), 013(P:X)(8.0), H47(S)(8.0),
Mny(P:Z)(6.0),

50 -1.373 0.0 021(P:Z)(30.0), 015(PZZ)(19.0), Clg(P:X)(Q.O), H47(S)(8.0), C]3(P:Z)(7.0),
014(PZY)(7.0),

51 -1.180 0.0 Cy4(P:Y)(17.0), C13(P:2)(16.0), Hsa(S)(12.0), Cao(P:Y)(10.0), C1o(P:Z)(10.0),
015(P:Y)(9.0), H31(S)(7.0), H43(S)(7.0), H32(S)(6.0), N7(P:Z)(6.0),
014(P:Z)(6.0),

Symmetry Representation for Spin-2-AA
1 -32.574 1.0 04(S)(46.0), O5(S)(45.0),
2 -30.191 1.0 N7(5)(30.0), Ns(8)(29.0), C13(S)(13.0), C14(S)(9.0), C15(S)(6.0),
3 -30.158 1.0 Ny(S)(33.0), N11(5)(26.0), C19(S)(14.0), Ca0(S)(8.0),
4 29.353 1.0 Ne(S)(3L.0), Ns(S)(30.0), Ci5(S)(10.0), C13(S)(7.0), Has(S)(7.0),
5 -20.299 1.0 Nyy(S)(33.0), N1o(S)(28.0), C21(S)(11.0), C1o(S)(6.0), Hyo(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 Czl(S)(lg.O), C15(S)(15.0), Czo(S)(ll.O), C14(S)(9.0),
9 -25.179 1.0 Cy5(5)(20.0), C21(S)(16.0), C14(S)(11.0), C30(S)(8.0),

10 -23.551 1.0 C15(8)(14.0), C15(S)(12.0), C14(S)(9.0), Ns(S)(8.0),

11 -23.508 1.0 Cy9(8)(13.0), C21(S)(13.0), C20(S)(9.0), N11(S)(8.0),

12 -21.170 1.0 N7(P:X)(10.0), H29(S)(10.0), C13(S)(90), 014(8)(8.0),

13 -21.185 1.0 Nyo(P:X)(10.0), Heg(S)(10.0), C20(S)(8.0), C19(S)(8.0),
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14 -19.913 1.0 N¢(P:Y)(9.0), Ng(P:X)(8.0), Ng(P:Y)(6.0), H25(S)(6.0),

15 -19.840 1.0 Nlo(PY)(IOO), Nll(PX)(SO), H43(S)(70), Clg(PY)(GO), Nu(PY)(ﬁO),

16 -18.895 1.0 Czl(P'Y)(].20), Nu(P‘X)(SO), N11(PZ)(70), Cl5(PY)(60), Nlo(PY)(60),

17 -18.880 1.0 Cy5(P:Y)(12.0), Ng(P:X)(7.0), Ng(P:Z)(7.0), N7(P:Y)(7.0), Ca1(P:Y)(6.0),

18 -18.623 1.0 04(P:X)(9.0), 0a(P:X)(8.0), Ng(P:Z)(6.0), N11(P:Z)(6.0),

19 -18.399 1.0 Nyy(P:Z)(7.0), Ng(P:Z)(6.0), Ca0(P:Y)(6.0),

20 -17.877 1.0 H31(S5)(10.0), Hee(S)(8.0), C14(P:X)(6.0), O3(P:X)(6.0), 04(P:X)(6.0),

21 -17.689 1.0 Cy(P:X)(11.0), C15(P:X)(10.0), N11(P:Y)(7.0), Heg(S)(7.0), Na(P:Y)(6.0),

22 -17.277 1.0 O3(P:X)(12.0), O4(P:X)(12.0), 03(P:Y)(9.0), C21(P:X)(9.0), C15(P:X)(8.0),

~ 04(P:Y)(8.0),

23 -16.758 1.0 O3(P:Y)(12.0), O4(P:Y)(12.0), Mn;(D:XY)(9.0), C21(P:Z)(9.0),

24 -16.598 1.0 Cy5(P:Z)(13.0), C14(P:Z)(11.0), H3(S)(8.0), N7(P:X)(7.0), H33(S)(7.0),
C15(P:Y)(6.0),

25 -16.551 1.0 Cao(P:Z)(12.0), Ca1(P:Y)(8.0), Hys(S)(8.0), Hys(S)(7.0),

26 -16.387 1.0 C15(P:Z)(8.0), C13(P:X)(7.0), Ng(P:Y)(7.0),

27 -16.247 1.0 Ng(P:X)(6.0), H47(S)(6.0),

28 -16.206 1.0 N11(P:X)(7.0), 015(P:X)(6.0), C19(P:X)(6.0), Cgl(P!Z)(6.0), H32(S)(6.0),

29 -15.947 1.0 Ng(P:X)(8.0), N11(P:X)(7.0),

30 -15.611 1.0 O5(P:Z)(47.0), Mn;(D:Z2)(11.0), Mn;(D:X2-Y2)(7.0), Mn;(D:XY)(6.0),

31 -15.010 1.0 Os(P:X)(41.0), Mn;(D:Z2)(9.0), Mn1(D:XY)(6.0), Ca1(P:Z)(6.0),

32 -14.618 1.0 O5(P:Y)(17.0), Co(P:X)(6.0),

33 -14.480 1.0 014(P:X)(9.0), H29(S)(8.0), H30(S)(80), Czo(P:X)(G.O), H31(S)(6.0),

34 -14240 1.0 Os(P:Y)(25.0), Mn, (D:X2-Y2)(8.0),

35 -14110 1.0 Nyo(P:Y)(11.0), O5(P:X)(10.0), Mny(D:XY)(8.0), 04(P:Y)(8.0), C1o(P:Y)(7.0),
N10(PX)(60),

36 -13.785 1.0 N7(P:Y)(14.0), N7(P:X)(10.0), O3(P:Y)(10.0), Mny(D:XY)(6.0), Mn,;(D:X2-Y2)(6.0),

37 -13.294 1.0 Ng(P:Z)(19.0), C15(P:Z)(8.0), Ng(P:Y)(7.0), Mn,(D:Z2)(6.0),

38 -13.173 1.0 Np3(P:Z)(21.0), N11(P:Y)(8.0), Ca1(P:Z)(8.0), O5(P:Z)(6.0),

39 -12.918 1.0 04(P:Y)(30.0), O3(P:Y)(18.0), Mn; (D:X2-Y2)(10.0), Mno(D:X2-Y2)(8.0), O05(P:Y)(6.0),

40 -11.920 1.0 Mny(D:Z2)(42.0), O5(P:Z)(14.0), O5(P:X)(10.0), Mn;(D:XY)(10.0),

41 -11.663 1.0 Mn;(D:X2-Y2)(22.0), Mn; (D:XY)(17.0), O5(P:Y)(15.0), 03(P:Y)(6.0), N1o(P:Y)(6.0),

42 -9.580 0.0 Mny(D:Z2)(32.0), Mny(D:X2-Y2)(30.0), O3(P:Y)(8.0), Mn;(D:X2-Y2)(7.0),

43 -9.395 0.0 Mnz(D:XY)(35.0), Mny(D:Z2)(23.0), O5(P:Y)(17.0), Mny(D:X2-Y2)(11.0),

44 -8.702 0.0 Mny(D:XY)(17.0), Mny(D:X2-Y2)(14.0), Mny(D:X2-Y2)(12.0), O3(P:Y)(11.0), Mn;(D:Z2)(9.0),
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0s(P:Z)(7.0),
45 -7.709 0.0 Mny(D:XY)(27.0), Mny(D:Z2)(17.0), Mny(D:X2-Y2)(14.0), O4(P:Y)(13.0),
46 -6.501 0.0 O3(P:X)(12.0), 04(P:X)(10.0),
47 -6.485 0.0 O4(P:X)(17.0), O3(P:X)(13.0),
48 -5.959 0.0 O3(P:X)(12.0), 04(P:X)(12.0), Hz5(S)(6.0),
49 -5.635 0.0 Haa(5)(11.0), Hap(S)(9.0), Har(S)(8.0), Ha2(S)(7.0), Hae(5)(6.0),
50 -5.473 0.0 Hy(5)(15.0), Hz5(S)(13.0), Hao(S)(11.0), Heg(S)(11.0), Hz6(S)(10.0),
H33(5)(8.0), Ha1(8)(7.0), Has(S)(7.0), Hao(S)(6.0), Hae(S)(6.0),
Hys(5)(6.0),
51 -5.423 0.0 Hz9(S)(10.0), Hy3(S)(8.0), Ha(S)(8.0), Hyo(S)(7.0), Has(S)(7.0),
H6(S5)(7.0), Hs1(8)(6.0),
52 -4.936 0.0 Hs3(5)(17.0), Hyes(S)(15.0), Ha5(S)(11.0), Heo(S)(10.0), Ha6(S)(7.0),
H41(5)(7.0), H33(S)(7.0), Has(S)(6.0),
53 -4.706 0.0 Hyq(S)(8.0), Hao(S)(7.0), Her(S)(6.0),
54 -4.572 0.0 H29(5)(10.0), Hya(S)(8.0), Haz(5)(6.0), Hae(S)(6.0), H47(S)(6.0),
55 -4.231 0.0 Hs2(5)(13.0), Her(S)(11.0), Ha(S)(7.0), Her(S)(6.0),
56 -4.145 0.0 Haz(5)(10.0), Her(S)(9.0), Hsz(S)(7.0), Ca1(P:Y)(7.0), H47(S)(6.0),
57 -4.124 0.0 Hso(S)(18.0), Hes(S)(16.0), Haz(S)(11.0), Hzo(S)(10.0), H45(5)(10.0),
H45(5)(10.0), H32(S)(7.0),
58 -4.035 0.0 Cy3(P:X)(12.0), C19(P:X)(10.0), C15(P:X)(9.0), Ca1(P:X)(7.0), Haqr(S)(7.0),
Hg(5)(6.0),
59 -3.960 0.0 H47(S)(16.0), H32(S)(11.0), H44(S)(11.0), C19(P2X)(11-0), C21(PZX)(9.0),
Cw(P:X)(Q.O), H29(S)(8.0), 015(P!X)(7.0),
60 -3.701 0.0 Hso(5)(13.0), Hy5(S)(13.0), Hao(S)(8.0), Hys(S)(7.0), H33(5)(6.0),
H4s(S)(6.0),
61 -3.449 0.0 Hs:1(5)(18.0), Hag(S)(15.0), Ha1(S)(7.0), Hee(S)(6.0),
Symmetry Representation for Spin-2-AAA
1 -20.263 1.0 N3(5)(62.0), C14(5)(14.0), Hag(S)(11.0),
2 -20.182 1.0 N11(5)(62.0), C20(S)(14.0), Ha1(S)(11.0),
3 -28.124 1.0 Os5(S)(94.0),
4 -25.187 1.0 C13(5)(34.0), C14(5)(19.0), N7(P:Z)(8.0), Hzs(S)(8.0),
5 -25.144 1.0 C19(5)(34.0), C20(S)(18.0), N1o(P:Z)(8.0), Hya(S)(8.0),
6 -22.081 1.0 Cy3(5)(13.0), C15(5)(13.0), C14(S)(12.0), Ng(P:Y)(11.0), N(P:Z)(8.0),

Hag(S5)(6.0), H3o(S)(6.0), Ha3(S)(6.0),
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Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
7 -22.029 1.0 Cx(5)(14.0), C19(S)(13.0), C20(5)(12.0), N11(P:Y)(11.0), N1o(P:Z)(8.0),
H43(5)(6.0), Hys(S)(6.0), Has(S)(6.0),
8 -20.928 1.0 Ng(P:X)(17.0), C15(5)(14.0), Ha2(S)(10.0), H31(S)(9.0), C14(S)(7.0),
Hys(5)(6.0),
9 -20.904 1.0 N1 (P:X)(17.0), C21(S)(13.0), Haz(S)(10.0), Hae(S)(9.0), Ca0(S)(7.0),
H1(5)(6.0),
10 -18.864 1.0 Ng(P:X)(14.0), Na(P:Y)(13.0), C14(P:Z)(11.0), H26(S)(7.0), Hs0o(S)(6.0),
11 -18.805 1.0 Nu1(P:X)(14.0), Nq1(P:Y)(13.0), Ca0(P:Z)(11.0), Hyy(S)(7.0), Has(S)(6.0),
12 -17.988 1.0 Clg(P:X)(15.0), Czo(P:X)(12.0), Nlo(P:Z)(I0.0), H44(S)(9.0), H45(S)(7.0),
13 -17.973 1.0 Cy3(P:X)(15.0), C14(P:X)(12.0), N7(P:Z)(10.0), Hae(S)(9.0), Hzo(S)(7.0),
14 -16.545 1.0 Coo(P:Y)(12.0), Hee(S)(9.0), C19(P:Y)(8.0), N11(P:Z)(6.0), C20(P:Z)(6.0),
Nio(P:Z)(6.0),
15 -16.516 1.0 014(P:Y)(13.0), H31(S)(10.0), N7(P!Z)(7.0), 013(P!Y)(7.0), Ng(PZ)(GO),
C14(P:Z)(6.0), Cl3(P:Z)(6.0),
16 -16.293 1.0 Ng(P:Z)(13.0), Ny1(P:Z)(7.0),
17 -16.280 1.0 Ny;(P:Z)(13.0), Ng(P:Z)(8.0),
18 -16.121 1.0 O3(P:Z)(10.0), O4(P:Z)(9.0), C13(P:Y)(9.0), H2s(5)(9.0), Hy3(S)(6.0),
19 -15.987 1.0 Haz(5)(11.0), C19(P:Y)(10.0), C13(P:Y)(10.0), Has(S5)(9.0),
20 -15.625 1.0 O3(P:Z)(22.0), O4(P:Z)(17.0), O5(P:Y)(9.0), Mn; (D:YZ)(8.0),
21 -15.389 1.0 Os(P:X)(46.0), Mn1(D:XZ)(18.0), Mn2(D:XZ)(6.0), Mn;(D:YZ)(6.0),
22 -14.656 1.0 Os(P:Z)(21.0), Mno(D:XZ)(12.0), Mn; (D:XZ)(10.0),
23 -14.250 1.0 Cy5(P:X)(11.0), H32(S)(11.0), Har(S)(9.0), Ca1(P:X)(8.0), H33(5)(7.0),
Hys(S5)(6.0),
24 -14.097 1.0 Cy(P:X)(6.0), Her(S)(6.0),
25 -14.026 1.0 H45(S)(8.0), H30(S)(70), H44(S)(6.0),
26 -14.004 1.0 Hs3(5)(6.0), Hys(S)(6.0),
27 -13.335 1.0 Ng(P:Z)(15.0), O5(P:X)(14.0), Ng(P:Y)(10.0), N11(P:Z)(8.0), N11(P:Y)(6.0),
28 -13.294 1.0 Mn;(D:YZ)(35.0), 04(P:Z)(23.0), O5(P:Y)(16.0),
29 -12.636 1.0 O5(P:Z)(17.0), Os5(P:Y)(12.0), Mn;(D:YZ)(12.0), N11(P:Z)(10.0), O3(P:Z)(8.0),
Nll(P:X)(6'O)7
30 -12.299 1.0 O5(P:Z)(381.0), O5(P:Y)(24.0), 03(P:Z)(10.0), Mn,(D:YZ)(9.0),
31 -10.888 1.0 O3(P:Z)(30.0), O4(P:Z)(23.0), Mn;(D:YZ)(19.0), Os(P:Y)(17.0),
32 -9.422 0.0 Mny(D:YZ)(50.0), Mny(D:XZ)(12.0), O4(P:Z)(11.0), Mn;(D:XZ)(7.0), O5(P:Y)(6.0),
33 -8.466 0.0 Mn;(D:XZ)(34.0), O5(P:X)(15.0), Mny(D:YZ)(12.0), O5(P:Z)(9.0), Mn;(D:YZ)(7.0),
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Orb. Energy(eV) Occ. Primary Contributors SFO (percent)

34 -7.535 0.0 Mng(D:XZ)(51.0), O5(P:Z)(12.0), Mn,(D:YZ)(10.0), O5(P:X)(7.0),

35 -5.356 0.0 Hy1(S)(19.0), Has(S)(16.0), Has(S)(14.0), Hao(S)(13.0), Hyy (S)(11.0),
Hys5(S)(11.0), Hae(S)(10.0), Hao(S)(10.0),

36 -4.788 0.0 H3o(S)(14.0), Hys(S5)(12.0), Hy1(8)(10.0), Hae(S)(10.0), Has(S)(8.0),
Ha0(S)(8.0), Ha3(S)(7.0), Hys(S)(7.0),

37 -4.394 0.0 Hye(S)(12.0), Har(S)(9.0), Haa(S)(9.0), Ha1(S)(9.0), Hae(S)(8.0),
H20(S5)(7.0), H26(5)(7.0), H31(S)(6.0),

38 -4.187 0.0 H31(S)(16.0), Hye(S5)(13.0), Hyo(S)(10.0), H31(S)(9.0), Haa(S)(8.0),
Ha6(S)(8.0), Ha1(S)(7.0), Hae(S)(7.0),

39 -4.025 0.0 Hj3(5)(12.0), Hye(S)(12.0), Has(S)(9.0), Haz(S)(8.0), Hao(S)(6.0),
Hs1(5)(6.0),

40 -3.874 0.0 Hg3(S)(11.0), H2s(S)(9.0), Hya(S)(8.0), Has(S)(7.0), H31(S)(6.0),
H46(S)(6'0)’

41 -3.684 0.0 014(P:Y)(10.0), Cgo(P:Y)(S.O), 014(P:Z)(7.0), H26(S)(6.0), H28(S)(6.0),

42 -3.512 0.0 H43(S)(9.0), H43(S)(8.0), Cgo(P:Z)(S.O), H41(S)(7.O), H33(S)(60),
CQQ(P:Y)(G.O),

43 -3.229 0.0 Ha4(5)(10.0), Hao(S)(8.0), C21(S)(6.0),

44 -2.890 0.0 H2s(S)(14.0), H30(S5)(10.0), Hys(S)(10.0), Has(S)(9.0), Hao(S)(9.0),
Hys5(5)(9.0), Ha3(S)(8.0), Has(S)(7.0),

45 -2.851 0.0 Hge(S5)(12.0), H29(S)(11.0), Hs1(S)(8.0), Hss(S)(8.0), C15(P:Y)(6.0),

46 -2.594 0.0 H33(5)(11.0), Hys(S)(11.0), Hs1(S)(6.0), Has(S)(6.0), Hae(S)(6.0),
Hy7(5)(6.0), Hsz(S)(6.0),

47 -2.347 0.0 Hye(5)(9.0), Ha1(5)(8.0), Hys(5)(8.0), Has(S)(8.0), C19(P:X)(7.0),
H47(S)(7.0), H32(S)(6.0), 013(P1X)(6.0), H30(S)(60), Czo(PIZ)(G.O),

48 -2.076 0.0 Hso(S)(21.0), Hys(S)(20.0), Has(S)(11.0), Hys(S)(10.0), Hap(S)(9.0),

' H47(S)(8'0)»

49 -1.766 0.0 C21(P:Z)(28.0), 015(P:Z)(22.0), H47(S)(11.0), H32(S)(8.0), Clg(P!X)(7.0),
C13(P:X)(6.0), Mn;(P:Z)(6.0),

50 -1.375 0.0 C15(PZZ)(28.0), 021(P:Z)(21.0), C14(P!Y)(7.0), C13(P:X)(7.0), 013(P1Z)(7.0),
Clg(PX)(60), H32(S)(60),

51 -1.181 0.0 C13(P:Z)(17.0), 014(P:Y)(17.0), H33(S)(13.0), Clg(P:Z)(g.O), Czo(PZY)(Q.O),

C15(P2Y)(9.0), H31(S)(7.0), N7(P:Z)(7.0), H43(S)(7.0), 014(P:Z)(6.0),
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TABLE 8529: Orbital Energies Mn(IV)Mn(IV)(u-0)2(u-0;) (TACN); HS ACCINT=3.5

Indices Atoms Charges Alpha Spin Beta Spin Net Spin
1 Mnjy: 1.1135 4.2768 1.6097 2.6671
2 Mnpy 1.1167 4.2730 1.6103 2.6627
3 Op -0.3484 3.2547 3.0937 0.1610
4 Opa2 -0.3474 3.2543 3.0931 0.1612
5 O, -0.7247 3.4770 3.2477 0.2293
6 O, -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)(y-0),(u-O2) (TACN); 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(5)(46.0), 04(S)(46.0),
2 -30.204 1.0 N7(S5)(31.0), Ng(5)(28.0), C13(S)(14.0), C14(S)(8.0), C15(8)(6.0),
3 -30.167 1.0 N10(S)(33.0), N11(8)(26.0), C19(S)(15.0), C20(5)(8.0),
4 -29.362 1.0 Ng(5)(31.0), N7(8)(30.0), C15(S)(10.0), C13(S)(6.0), Hz5(S)(6.0),
5 -29.309 1.0 Ny1(S)(33.0), N1o(S)(28.0), C21(S)(11.0), C19(5)(6.0), H4o(5)(6.0),
6 -28.773 1.0 05(5)(89.0),
7 -26.422 1.0 03(5)(43.0), 04(5)(43.0),
8 -25.221 1.0 C51(S)(18.0), C15(S)(16.0), C20(S)(10.0), C14(S)(10.0),
9 -25.188 1.0 Cy5(5)(18.0), C21(5)(17.0), C14(S)(10.0), C20(S)(9.0),
10 -23.558 1.0 Cy5(5)(14.0), C13(S)(13.0), C14(S)(9.0), Ng(S5)(8.0),
11 -23.513 1.0 Cy9(S)(13.0), C21(5)(13.0), C20(5)(9.0), N11(5)(8.0),
12 -21.188 1.0 N7(P:X)(11.0), H29(8)(11.0), C13(S)(10.0), C14(8)(9.0),
13 -21.145 1.0 Nyo(P:X)(11.0), Has(S)(11.0), C20(5)(9.0), C19(S)(9.0),
14 -19.943 1.0 N7(P:Y)(10.0), Ns(P:X)(g.O), Hgs(S)(7.0), Cla(P:Y)(G.O), Ns(P:Y)(G.O),
15 -19.850 1.0 Nlo(P:Y)(ll.O), Nn(P!X)(Q.O), N11(P:Y)(7.0), Clg(P:Y)(7.0), H43(S)(7.0),
16 -18.918 1.0 Cy5(P:Y)(14.0), Ng(P:Z)(10.0), N7(P:Y)(8.0), Ng(P:X)(8.0), Haa(S)(6.0),
17 -18.893 1.0 CQ1(PZY)(15.0), N11(P:X)(10.0), N11(P:Z)(8.0), N10(P:Y)(8.0), H43(S)(6.0),
18 -18.676 1.0 O3(P:X)(10.0), 04(P:X)(10.0),
19 -18.419 1.0 N11(P:Z)(8.0), Ng(P:Z)(6.0), Czo(P!Y)(G.O),
20 -17.918 1.0 Ha(S)(10.0), 04(P:X)(7.0), O3(P:X)(7.0), Has(S)(7.0), C14(P:X)(6.0),
21 -17.699 1.0 Cx(P:X)(11.0), Cy5(P:X)(10.0), N11(P:Y)(7.0), Hag(S)(7.0), Ng(P:Y)(6.0),
22 -17.355 1.0 O3(P:X)(10.0), O4(P:X)(10.0), C15(P:X)(9.0), C21(P:X)(9.0), 03(P:Y)(7.0),
04(P:Y)(7.0),
23 -16.921 1.0 O3(P:Y)(16.0), 04(P:Y)(16.0), Mn; (D:XY)(8.0), Mny(D:XY)(8.0),
24 -16.633 1.0 C15(P:Z)(11.0), 014(P:Z)(8.0), 021(P:Z)(8.0), H3o(S)(6.0),
25 -16.576 1.0 C20(P:Z)(10.0), 014(P:Z)(7.0), Cgl(P:Y)(7.0), H45(S)(7.0), H43(S)(7.0),
26 -16.417 1.0 Cy3(P:X)(6.0),
27 -16.300 1.0 Os(P:Z)(9.0), C21(P:Z)(8.0), C15(P:2)(6.0),
28 -16.256 1.0 Cy5(P:X)(7.0), Ng(P:X)(6.0), C1(P:X)(6.0),
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S 155

Orb. Energy(eV) Occ. Primary Contributors SFO (percent)
29 -15.987 1.0 05(P:Z)(13.0), N11(P:X)(6.0),
30 -15.909 1.0 Os(P:Z)(26.0),
31 -15.245 1.0 O5(P:X)(37.0), Mny(D:Z2)(10.0), Mn1(D:Z2)(10.0), C;5(P:Z)(6.0),
32 -14.848 1.0 O5(P:Y)(30.0), Mny(D:X2-Y2)(7.0), Mn; (D:X2-Y2)(7.0),
33 -14.495 1.0 C14(P:X)(7.0), C20(P:X)(7.0), Hz9(S)(7.0), Hao(S)(7.0), Ha5(S)(7.0),
Hy4(5)(6.0),
34 -14.367 1.0 Os(P:Y)(9.0),
35 -14.255 1.0 O5(P:X)(10.0), Mn2(D:XY)(8.0), Mn; (D:XY)(8.0), N7(P:Y)(6.0),
36 -13.992 1.0 N7(P:Y)(8.0), Nyo(P:Y)(8.0), Mny(D:XY)(7.0), Mng(D:XY)(7.0), O4(P:Y)(6.0),
N1o(P:X)(6.0), N-(P:X)(6.0),
37 -13.529 1.0 Mny(D:Z2)(8.0), Mn;(D:X2-Y2)(7.0), Mny(D:Z2)(7.0), Ng(P:Z)(7.0), Mngy(D:X2-Y2)(6.0),
38 -13.451 1.0 Mny(D:X2-Y2)(18.0), Mng(D:X2-Y2)(18.0), O5(P:Y)(13.0), O4(P:Y)(13.0), Mn; (D:XY)(7.0),
Mng(D:XY)(7.0),
39 -13.259 1.0 Nyy(P:Z)(12.0), Ne(P:Z)(10.0),
40 -12.440 1.0 Mny(D:XY)(13.0), Mny(D:XY)(13.0), O3(P:Y)(8.0), O4(P:Y)(8.0), Mno(D:Z2)(7.0),
Mn; (D:Z2)(6.0),
41 -12.132 1.0 O5(P:Z)(30.0), Mny(D:Z2)(20.0), Mny(D:Z2)(20.0), Mng(D:X2-Y2)(6.0), Mnq (D:X2-Y2)(6.0),
42 -11.486 1.0 O5(P:X)(18.0), Mny(D:X2-Y2)(13.0), Mny (D:X2-Y2)(13.0), Mn;(D:22)(11.0), Mna(D:22)(10.0),
04(P:Y)(8.0), O5(P:Y)(8.0),
43 -11.056 1.0 O5(P:Y)(41.0), Mna(D:XY)(11.0), Mny(D:XY)(11.0), Mn; (D:X2-Y2)(6.0), Mny(D:X2-Y2)(6.0),
44 -9.119 0.0 Mny(D:XY)(13.0), Mny(D:X2-Y2)(12.0), Mny(D:X2-Y2)(12.0), Mny(D:XY)(12.0), 05(P:Z)(7.0),
03(P:Y)(6.0),
45 -8.569 0.0 04(P:Y)(13.0), O5(P:Y)(12.0), Mn; (D:XY)(11.0), Mng(D:XY)(11.0), Os(P:X)(9.0),
Mn; (D:Z2)(7.0), Mny(D:Z2)(7.0), Mny(D:X2-Y2)(6.0),
46 -6.656 0.0 O3(P:X)(33.0), 04(P:X)(32.0),
47 6512 0.0 Mn;(S)(7.0), Mny(S)(7.0), Hys(S)(6.0), Hao(S)(6.0),
48 -6.015 0.0 O03(P:X)(8.0), 04(P:X)(8.0), Has(S)(6.0),
49 -5.652 0.0 Hao(S)(10.0), Hea(S)(10.0), Haz(S)(7.0), Her(S)(7.0), Has(S)(6.0),
50 -5.492 0.0 Hg(S)(15.0), Hz5(S)(13.0), Hag(S)(11.0), Hag(S)(11.0), Hao(S)(10.0),
Has(S)(9.0), Ha1(S)(8.0), Hae(S)(7.0), Has(S)(7.0), Heo(S)(6.0),
Hag(8)(6.0),
51 -5.443 0.0 Hyg(S)(9.0), Haz(S)(9.0), Haa(S)(9.0), Hyo(S)(8.0), Hag(S)(7.0),
Hae(5)(6.0),
52 -4.953 0.0 Hz3(S)(17.0), Has(S)(15.0), Hao(S)(11.0), Hys(S)(11.0), Har (S)(8.0),
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Primary Contributors SFO (percent)

53
54
%3]
56
57
58
59
60

61
62

63

S O B WO N

10
11

-4.730
-4.582
-4.248
-4.156
-4.135
-4.043
-3.969
-3.714

-3.468
-3.233

-3.186

-29.250
-29.186
-28.240
-25.194
-25.148
-22.037

-22.032
-20.940
-20.908

-18.887
-18.810

0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0

0.0
0.0

0.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0

Hz33(5)(7.0), Ha6(5)(7.0), Has(S)(6.0),

Hao(3)(8.0), Hea(S)(7.0), Has(S)(6.0),

Hyo(S)(9.0), Haa(5)(9.0), Hag(5)(6.0), Hao(S)(6.0), Her(S)(6.0),
Hza(S)(15.0), Her(S)(10.0), Has(S)(5.0),

Ha(8)(10.0), Her(S)(9.0), Her(S)(7.0), Haa(S)(6.0),

Hao(S)(18.0), Has(S)(17.0), Haa(S)(11.0), Hao(S)(11.0), Has(S)(10.0),
Hag(5)(9.0),

013(PX)(120), Cls(PX)(].OO), Clg(PX)(QO), 021(PX)(70), Hgg(S)(ﬁO),
Hzo(5)(6.0), Haa(S)(6.0), Har(S)(6.0),

H47(S)(17.0), H44(S)(120), Clg(PX)(].QO), H32(S)(110), Cgl(P‘X)(g.O),
Hao(S)(8.0), C15(P:X)(8.0), C15(P:X)(6.0),

H5(5)(14.0), Hao(S)(13.0), Hso(S)(8.0), Hes(S)(7.0), Has(S)(7.0),
Ha3(5)(6.0),

Hg; (S)(18.0), Hao(S)(14.0), Ha (S)(7.0), Hag(S)(6.0),

Hae(S)(18.0), Haq (8)(14.0), Has(S)(8.0), Har(S)(6.0), Haeo(S)(6.0),
Hz0(S)(6.0), Has(5)(6.0),

Clg(P!Y)(QO), Clg(PY)(SO), H41(S)(80), C13(PY)(70), Cl3(PY)(60),
Hy6(S)(6.0), Har(5)(6.0), Mns(S)(6.0),

Symmetry Representation for Spin-1-AAA

Ns(S)(G?.O), C14(S)(14.0), H2e(5)(11.0),

N11(5)(62.0), Cz0(S)(14.0), Hat (8)(11.0),

05(5)(94.0),

C13(S)(34.0), 014(8)(19.0), N7(P:Z)(8.0), Hzg(S)(S.O),

C10(8)(34.0), C20($)(18.0), N1o(P:Z)(8.0), Haa(S)(8.0),

013(5)(13.0), 015(8)(13.0), 014(8)(12.0), Ng(P:Y)(ll.O), N7(P:Z)(8.0),
Hy5(5)(6.0), Hao(S)(6.0), Has(S)(6.0),

Ca1(S)(14.0), Cro(8)(13.0), C20(3)(12.0), Ny (P:Y)(11.0), N1o(P:Z)(8.0),
H,5(5)(6.0), Hys(S)(6.0), Hag(S)(6.0),

Ng(P:X)(lS.O), C15(S)(14.0), H32(S)(10.0), H31(S)(9.0), 014(3)(7.0),
H26(S)(6'0)’

N11(P:X)(17.0), C21(5)(13.0), Ha6(5)(10.0), H47(S)(10.0), C20(5)(8.0),
H41(5)(6.0),

Ng(P:X)(14.0), Ns(P:Y)(13.0), Cr4(P:Z)(11.0), Hs(S)(7.0),

N3 (P:X)(15.0), N1z (P:Y)(13.0), Cao(P-Z)(11.0), Hat(S)(7.0), Has(S)(6.0),
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12 -17.999 1.0 Cy3(P:X)(13.0), C14(P:X)(9.0), N7(P:Z)(8.0), Hzo(S)(7.0), C19(P:X)(6.0),
H30(3)(6.0),

13 -17.986 1.0 C]_Q(PX)(130), Cgo(PX)(lOO), Nlo(PZ)(SO), H44(S)(70), Cls(PX)(GO),
Hys(5)(6.0),

14 -16.579 1.0 Cy4(P:Y)(12.0), C13(P:Y)(8.0), Na(P:Z)(7.0), H31(8)(7.0),

15 -16.550 1.0 Czo(P:Y)(l?.O), Clg(P:Y)(&O), H46(S)(8.0), N11(P:Z)(6.0),

16 -16.305 1.0 Ng(P:Z)(11.0), N11(P:Z)(7.0),

17 -16.287 1.0 Ny (P:Z)(12.0), Ng(P:Z)(8.0),

18 -16.243 1.0 O3(P:Z)(16.0), O4(P:Z)(16.0),

19 -16.003 1.0 Cy3(P:Y)(10.0), Hag(S)(10.0), Hys(S)(9.0), C19(P:Y)(8.0),

20 -15.826 1.0 O3(P:Z)(9.0), 04(P:Z)(9.0), C1o(P:Y)(7.0), Hys(S)(7.0), 05(P:Y)(6.0),

21 -15.614 1.0 Os5(P:X)(41.0), Mny(D:XZ)(11.0), Mn;(D:XZ)(11.0), Mny(D:YZ)(6.0), Mn;(D:YZ)(6.0),

22 -14.911 1.0 O5(P:Z)(21.0), Mng(D:XZ)(13.0), Mn; (D:XZ)(13.0),

23 -14.273 1.0 Cy5(P:X)(10.0), H3z(S)(10.0), Ca1(P:X)(9.0), Har(S)(9.0), Has(S)(6.0),
H,5(5)(6.0),

24 -14.124 1.0 Cy1(P:X)(7.0), Hez(8)(7.0),

25 -14.030 1.0 H30(S)(8.0), Hys(S)(7.0), Hae(S)(6.0),

26 -14.020 1.0 Hgs(S)(7.0),

27 -13.478 1.0 O5(P:Y)(25.0), Mny(D:YZ)(21.0), O3(P:Z)(19.0), 04(P:Z)(7.0), Mny(D:YZ)(6.0),

28 -13.450 1.0 Mn3(D:YZ)(32.0), O4(P:Z)(16.0), Mno(D:YZ)(13.0), Mn;(D:XZ)(8.0), Mn2(D:XZ)(7.0),

29 -13.329 1.0 O5(PX)(13.0), NH(P.Z)(llO), Ns(PZ)(QO), Nu(PY)('?O), Ng(PY)(60),

30 -12.542 1.0 O3(P:Z)(41.0), N1 (P:Z)(11.0), Ng(P:Z)(8.0),

31 -11.387 1.0 O5(P:Y)(48.0), Mny(D:YZ)(20.0), Mn;(D:YZ)(20.0),

32 -10.935 1.0 O3(P:Z)(37.0), 04(P:Z)(37.0), Mny(D:YZ)(7.0), Mny(D:YZ)(7.0),

33 -8.726 0.0 O5(P:X)(26.0), Mn; (D:XZ)(21.0), Mng(D:XZ)(14.0), Mn;(D:YZ)(7.0), Mny(D:YZ)(6.0),

34 -8.480 0.0 Mny(D:XZ)(27.0), O5(P:Z)(26.0), Mn; (D:XZ)(21.0),

35 -5.372 0.0 H41(8)(18.0), Hae(S)(16.0), Has(S)(14.0), Hao(S)(13.0), Hay (S)(11.0),
Hao(S)(11.0), Has(S)(11.0), Hag(S)(10.0),

36 -4.798 0.0 Hs0(5)(14.0), Hys(S)(12.0), Ha1(5)(10.0), Hog(S)(9.0), H2g(S)(8.0),
Hs30(8)(8.0), Hq3(S)(7.0), Has(S)(7.0),

37 -4.412 0.0 H31(S)(10.0), H46(S)(10.0), Hze(S)(S.O), H41(S)(8.0), H44(S)(8.0),
Hag(5)(8.0), Hs1(S)(7.0), Hae(S)(7.0),

38 -4.208 0.0 Hsz1(5)(14.0), Hye(S)(14.0), Hasa(S)(9.0), Hzo(S)(9.0), Haz1(S)(8.0),

H41(5)(8.0), Hys(S)(8.0), Has(S)(6.0), :
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39 -4.035 0.0 Hz(5)(13.0), Hae(S)(12.0), Has(S)(10.0), Has(S)(7.0), Hao(S)(6.0),
H2:1(5)(6.0),
40 -3.881 0.0 Hy3(S5)(12.0), H2s(S)(8.0), He3(S)(8.0), Has(S)(7.0), Hye(S)(7.0),
41 -3.692 0.0 014(P:Y)(10.0), Czo(PIY)(S.O), 014(P:Z)(7.0), st(S)(G.O), H28(S)(6.0),
42 -3.516 0.0 Hy3(5)(9.0), Hes(5)(9.0), Co0(P:Z)(8.0), Ha1(S)(7.0), Hz3(S)(6.0),
Ca20(P:Y)(6.0),
43 -3.255 0.0 Hay(5)(9.0), Hae(S)(8.0), C21(S)(6.0),
44 -2.898 0.0 Has(S)(15.0), H3o(S)(10.0), Hao(5)(9.0), Has(S)(9.0), Has(S)(9.0),
H33(S5)(8.0), Hy3(8)(8.0), Ha(S)(6.0), Has(S)(6.0),
45 -2.865 0.0 Hyg(S)(11.0), Hao(S)(11.0), Hes(S)(10.0), Hey (S)(8.0), C15(P:Y)(6.0),
46 -2.603 0.0 Hys(S)(11.0), Hz3(S)(10.0), H31(S)(6.0), Hee(S)(6.0), Hyr(S)(6.0),
H3,(5)(6.0),
47 -2.362 0.0 Hz1(5)(9.0), Hes(5)(9-0), Haa(S)(8.0), Has(S)(8.0), C13(P:X)(7.0),
Clg(P:X)(7.0), H32(S)(6.0), H30(S)(60), C20(P:Z)(6.0), H47(S)(6.0),
48 -2.080 0.0 Hzo(S)(21.0), Hys(S)(20.0), Has(S)(11.0), Hys(S)(10.0), Ha2(5)(8.0),
Her(S)(8.0),
49 -1.807 0.0 Cy5(P:Z)(26.0), Ca1(P:Z)(24.0), Hz2(S)(10.0), Her(S)(10.0), C13(P:X)(6.0),
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),
014(P:Y)(6.0), H47(S)(6.0),
51 -1.187 0.0 Cy3(P:Z)(17.0), C14(P:Y)(17.0), Has(S)(12.0), C19(P:Z)(9.0), Ca0(P:Y)(9.0),
015(P:Y)(9.0), H31(S)(7.0), N7(P:Z)(7.0), H43(S)(7.0), C14(P:Z)(6.0),
Ha3(S)(6.0),
52 -1.107 0.0 Czo(PZY)(lg.O), C19(P:Z)(17.0), 014(P:Y)(9.0), Cw(PZZ)(S.O), H48(S)(8.0),
C21(P:Y)(7.0), Cgo(PiZ)(TO), Clg(PZY)(6.0), H46(S)(6.0), H47(S)(6.0),
N1o(P:Z)(6.0),
Symmetry Representation for Spin-2-AA
1 -32470 1.0 03(5)(46.0), 04(S)(46.0),
2 -30.196 1.0 N7(S)(30.0), N5(5)(28.0), C13(S)(14.0), C14(S)(8.0), C15(S)(6.0),
3 -30.159 1.0 N10(S)(32.0), N11(S)(26.0), Clg(S)(14.0), Czo(S)(S.O), 021(5)(6.0),
4 -29.358 1.0 Ng(5)(31.0), N7(5)(30.0), C15(5)(10.0), C13(S)(6.0), Has5(S)(6.0),
5 -29.305 1.0 N11(S)(33.0), N10(S)(28.0), Czl(S)(ll.O), C19(S)(6.0), H4Q(S)(6.0),
6 -28.420 1.0 0s(S)(91.0), '
7 -26.141 1.0 O3(S)(42.0), 04(S)(42.0),
8 -25.217 1.0 Cy(8)(18.0), C15(S)(16.0), C20(S)(11.0), C14(S)(10.0),
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9 -25.176 1.0 Cy5(5)(18.0), C41(S)(17.0), C14(5)(10.0), C20(S5)(9.0),

10 -23.553 1.0 Cy5(S)(14.0), C1a(S)(12.0), C14(5)(9.0), Ns(S)(8.0),

11 -23.508 1.0 Cq9(5)(13.0), C21(5)(13.0), C20(S)(9.0), N11(S)(8.0),

12 -21.175 1.0 N7(P:X)(11.0), Hao(S)(11.0), C13(5)(10.0), C14(5)(9.0),

13 -21.133 1.0 Nyo(P:X)(11.0), Hag(S)(11.0), C20(S)(9.0), C19(S)(9.0),

14 -19.907 1.0 Ny(P:Y)(11.0), Ng(P:X)(10.0), Ng(P:Y)(7.0), C15(P:Y)(7.0), Has(S)(7.0),

15 -19.826 1.0 Nio(P:Y)(11.0), Ny1(P:X)(10.0), Hes(S)(8.0), C1o(P:Y)(7.0), N1 (P:Y)(7.0),

16 -18.890 1.0 Cy5(P:Y)(16.0), Ns(P:Z)(11.0), N7(P:Y)(9.0), Ns(P:X)(9.0), Ha3(S)(7.0),

17 -18.873 1.0 Caa(P:Y)(16.0), N11(P:X)(11.0), N11(P:Z)(9.0), N1o(P:Y)(9.0), Has(S)(7.0),

18 -18.593 1.0 04(P:X)(8.0), O3(P:X)(7.0), Ng(P:Z)(7.0), N1 (P:Z)(6.0),

19 -18.387 1.0 Ny1(P:Z)(8.0), Na(P:Z)(6.0), C20(P:Y)(6.0),

20 -17.854 1.0 H31(S)(10.0), Hye(S)(8.0), Ng(P:Y)(6.0), C14(P:X)(6.0), O3(P:X)(6.0),
04(P:X)(6.0),

21 -17.684 1.0 Cgl(P:X)(ll.O), C15(P:X)(9.0), Nu(P:Y)(S.O), H46(S)(7.0),

22 -17.210 1.0 Og(P:X)(14.0), 04(P:X)(14.0), O3(P:Y)(9.0), 04(P:Y)(9.0), C15(P:X)(8.0),
Ca1(P:X)(8.0),

23 -16.630 1.0 Cy5(P:Z)(13.0), C14(P:Z)(6.0), N+(P:X)(6.0),

24 -16.586 1.0 Cz1(P:Z)(11.0), Czo(P:Z)(I0.0), H45(S)(7.0), H48(S)(7.0), Cz1(P:Y)(6.0),
Nlo(P.X)(60),

25 -16.508 1.0 Os3(P:Y)(7.0), O4(P:Y)(7.0), C14(P:Z)(6.0), C1s5(P:Y)(6.0),

26 -16.370 1.0 Czl(PZ)(QO), C15(P.Z)(70), N11(P.Y)(60), Clg(PX)(G.O), C13(PX)(60),

27 -16.198 1.0 Ng(P!X)(g.O), Cls(P!X)(G.O), 021(P:X)(6.0),

28 -16.143 1.0 O3(P:Y)(10.0), 04(P:Y)(9.0), C21(P:Z)(8.0), O3(P:X)(6.0), Cy5(P:Z)(6.0),
04(P:X)(6.0),

29 -15.925 1.0 Nyi(P:X)(8.0), O4(P:Y)(6.0), Ns(P:X)(6.0), O3(P:Y)(6.0),

30 -15.100 1.0 Os(P:Z)(60.0),

31 -14.710 1.0 O5(P:X)(52.0),

32 -14.505 1.0 Cq4(P:X)(10.0), Hao(5)(10.0), H2o(S)(9.0), C13(P:X)(6.0), Hs;(S)(6.0),

33 -14.476 1.0 Czo(P:X)(l0.0), H45(S)(10.0), H44(S)(9.0), H46(S)(7.0), C19(P:X)(6.0),

34 -13.954 1.0 N(P:Y)(10.0), N1o(P:Y)(8.0), O5(P:X)(6.0), N+(P:X)(6.0),

35 -13.876 1.0 Os(P:Y)(24.0), N1o(P:Y)(9.0), N7(P:Y)(8.0),

36 -13.449 1.0 Os(P:Y)(22.0),

37 -13.122 1.0 Ng(P:Z)(20.0), O5(P:Y)(12.0), Ng(P:Y)(7.0), Ci15(P:Z)(7.0), Ng(P:X)(6.0),

38 -13.077 1.0 Nyy(P:Z)(22.0), O5(P:X)(11.0), Ny1 (P:Y)(7.0), Ca1(P:Z)(7.0), Ny1(P:X)(6.0),
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39 -12.671 1.0 O3(P:Y)(31.0), 04(P:Y)(31.0), Mn;(D:X2-Y2)(6.0), Mna(D:X2-Y2)(6.0),

40 9.984 0.0 Mny(D:XY)(24.0), Mng(D:XY)(24.0), Mny(D:22)(11.0), Mny (D:22)(10.0), Mny(D:X2-Y2)(8.0),
Mn, (D:X2-Y2)(8.0),

41 -9.799 0.0 Mny(D:Z2)(25.0), Mny(D:22)(25.0), Mny(D:X2-Y2)(13.0), O5(P:Z)(12.0), Mny(D:X2-Y2)(11.0),

42 -9.069 0.0 Mn;(D:X2-Y2)(25.0), Mng(D:X2-Y2)(24.0), Mn;(D:Z2)(17.0), Mn,(D:Z2)(16.0),

43 -8.719 0.0 O5(P:Y)(21.0), Mny(D:XY)(19.0), Mny(D:XY)(18.0), Mn;(D:Z2)(11.0), Mny(D:Z2)(10.0),
Mn; (D:X2-Y2)(6.0), Mnz(D:X2-Y2)(6.0),

44 -7.885 0.0 Mny(D:X2-Y2)(16.0), Mng(D:X2-Y2)(15.0), Mn; (D:XY)(13.0), Mn;(D:XY)(13.0), O5(P:Z)(6.0),

45 -7.407 0.0 Mnq(D:Z2)(13.0), Mni1(D:XY)(13.0), Mna(D:Z2)(13.0), Mng(D:XY)(13.0), O5(P:X)(9.0),
04(P:Y)(8.0), O3(P:Y)(8.0),

46 -6.484 0.0 Mny(S)(7.0), Mn;(8)(6.0), Has(S)(6.0),

47 -6.383 0.0 03(P:X)(19.0), 04(P:X)(19.0),

48 -5.893 0.0 O3(P:X)(17.0); O4(P:X)(17.0), Hs(S)(6.0),

49 -5.629 0.0 H39(5)(10.0), Hea(S)(10.0), Haz(S)(8.0), Har(S)(8.0),

50 -5.456 0.0 Hq1(5)(14.0), Hos(S)(13.0), Hys(S)(11.0), Hye(S)(10.0), Hao(S)(10.0),
Ha3(S)(8.0), Ha1(5)(7.0), Ha5(S)(7.0), Hyeo(S)(6.0), Ha6(S)(6.0),
Hys(S)(6.0),

51 -5.412 0.0 H29(S)(10.0), H43(S)(9.0), H44(S)(9.0), H26(S)(7.0), H4o(S)(7.0),
Hag(S)(6.0),

52 -4.932 0.0 H33(S)(17.0), H43(S)(15.0), H4o(S)(11.0), H25(S)(11.0), ng(S)('?.O),
H41(5)(7.0), H3a(S)(7.0), Hus(S)(6.0),

53 -4.693 0.0 H29(S5)(9.0), Haa(S)(7.0),

54 -4.570 0.0 Hay(5)(10.0), Hzo(S)(9.0), Hu4(5)(6.0), Haz(S)(6.0),

55 -4.226 0.0 H33(5)(15.0), Her(5)(10.0), Haz(S)(8.0), Har(S)(6.0),

56 -4.140 0.0 Hs2(5)(12.0), Her(5)(8.0), Hsp(S)(7.0), C15(P:Y)(6.0), H47(5)(6.0),

57 -4.121 0.0 Hso(5)(17.0), Has(5)(17.0), Hao(S)(11.0), Haz3(8)(10.0), Hy5(5)(9.0),
H48(S)(9.0), H47(S)(6.0), Cgl(P:Y)(G.O),

58 -4.035 0.0 Cy3(P:X)(12.0), C15(P:X)(9.0), C19(P:X)(9.0), Cz;(P:X)(7.0), H47(S)(7.0),
Hs2(S)(6.0), Has(S)(6.0),

59 -3.959 0.0 Hgr(S)(16.0), Haa(S)(11.0), C1o(P:X)(11.0), Haz(S)(10.0), Ca1(P:X)(9.0),
H29(5)(8.0), C13(P:X)(8.0), C15(P:X)(7.0),
Symmetry Representation for Spin-2-AAA

1 -29.260 1.0 Ng(5)(62.0), C14(S)(14.0), Hag(S)(11.0),
2 -29.197 1.0 N;4(5)(62.0), C20(S5)(14.0), Hyy(S)(11.0),
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