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Table S1. Detailed energy information of PO-PO radicals under diradical effect.

Dihedral Et (au) Egs (au) r
System ) > J(cm™)
Angle (S9) )
0 -1317.68250911  -1317.69779782  _,c0 o
(2.0505) (0.5648)
-1317.68262476  -1317.69746807
10 (2.0509) (0.5801) 221493
-1317.68283122  -1317.69646061
20 (2.0521) (0.6227) -2092.69
-1317.68303309  -1317.69472868
30 (2.0539) (0.6861) -1876.65
-1317.68350220  -1317.69271546
40 -1575.68
PO-= PO/ 131(5 .2%'35234)1536 131(3.23(3)323391
>0 (2.0584) (0.8601) -1234.19
-1317.68435309  -1317.68880554
60 (2.0603) (0.9412) -873.20
-1317.68445672  -1317.68683923
70 (2.0620) (1.0151) 49947
-1317.68487561  -1317.68591985
80 (2.0631) (1.0630) 22916
-1317.68515712  -1317.68583983
90 (2.0633) (1.0761) 15178
-1393.84253571  -1393.85314007
0 (2.0540) (0.7411) 177270
-1393.84267295  -1393.85297653
10 (2.0545) (0.7510) -1734.84
-1393.84293679  -1393.85242747
20 (2.0559) (0.7784) -1630.49
-1393.84324239  -1393.85141634
POA=1-PO 30 (2.0580) (0.8537) -1489.64
- 40 -1393.84383828  -1393.85037021 .,
(2.0606) (0.8817) '
-1393.84447369  -1393.84940342
>0 (2.0628) (0.9402) -963.79
-1393.84485487  -1393.84828690
60 (2.0648) (0.9970) 70541
-1393.84504503  -1393.84705675
70 (2.0667) (1.0522) -435.21
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-1393.84550106
(2.0677)
-1393.84578371
(2.0678)
-1470.00265398
(2.0579)
-1470.00278174
(2.0585)
-1470.00301661
(2.0601)
-1470.00328676
(2.0626)
-1470.00382520
(2.0655)
~1470.00439790
(2.0681)
-1470.00471932
(2.0704)
~1470.00487830
(2.0726)
-1470.00529348
(2.0736)
~1470.00556099
(2.0739)

-1393.84671991
(1.0838)
-1393.84678152
(1.0927)
-1470.01042174
(0.8582)
-1470.01034192
(0.8651)
-1470.01001221
(0.8844)
~1470.00936938
(0.9166)
-1470.00878403
(0.9579)
-1470.00826508
(0.9999)
-1470.00755819
(1.0415)
-1470.00671303
(1.0837)
-1470.00661176
(1.1061)
-1470.00673435
(1.1124)

-271.88

-224.58

-1421.04

-1390.37

-1305.90

-1164.90

-982.60

-794.55

-605.55

-407.19

-299.04

-267.83
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Table S2. Detailed energy information of NN-NN radicals under diradical effect.

Dihedral Et (au) Egs (au) B
System J(cm™)
Angle (S?) (S?)
0 -1143.75958359 -1143.76294618 -825.05
(2.1109) (1.2164)
10 -1317.68262476 -1317.69746807 -798.36
(2.0509) (0.5801)
20 -1317.68283122 -1317.69646061 -720.69
(2.0521) (0.6227)
30 -1317.68303309 -1317.69472868 -619.89
(2.0539) (0.6861)
40 -1317.68350220 -1317.69271546 -482.44
NN=NN (2.0563) (0.7730)
50 -1317.68404536 -1317.69078391 -358.394
(2.0584) (0.8601)
60 -1317.68435309 -1317.68880554 -245.594
(2.0603) (0.9412)
70 -1317.68445672 -1317.68683923 -155.17
(2.0620) (1.0151)
20 -1317.68487561 -1317.68591985 -96.09
(2.0631) (1.0630)
90 -1143.76132242 -1143.76167538 -78.68
(2.1505) (1.0761)
0 -1219.91800465 -1219.92029231 -554.35
(2.1367) (1.2310)
10 -1393.84267295 -1393.85297653 -537.61
(2.0545) (0.7510)
20 -1393.84293679 -1393.85242747 -489.61
(2.0559) (0.7784)
30 -1393.84324239 -1393.85141634 -432.82
_ (2.0580) (0.8537)
NN-(=)-NN/ 40 -1393.84383828 -1393.85037021 -340.80
(2.0606) (0.8817)
50 -1393.84447369 -1393.84940342 -265.56
(2.0628) (0.9402)
60 -1393.84485487 -1393.84828690 -193.80
(2.0648) (0.9970)
70 -1393.84504503 -1393.84705675 -136.53

(2.0667) (1.0522)
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NN-(=)3-NN
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-1393.84550106
(2.0677)
-1219.91896373
(2.1739)
-1296.0765836
(2.1567)
-1470.00278174
(2.0585)
-1470.00301661
(2.0601)
-1470.00328676
(2.0626)
-1470.00382520
(2.0655)
~1470.00439790
(2.0681)
-1470.00471932
(2.0704)
~1470.00487830
(2.0726)
-1470.00529348
(2.0736)
-1296.07708901
(2.1891)

-1393.84671991
(1.0838)
-1219.91934528
(1.1986)
-1296.07823967
(1.2435)
-1470.01034192
(0.8651)
-1470.01001221
(0.8844)
-1470.00936938
(0.9166)
-1470.00878403
(0.9579)
-1470.00826508
(0.9999)
-1470.00755819
(1.0415)
-1470.00671303
(1.0837)
-1470.00661176
(1.1061)
-1296.07746963
(1.2209)

-95.41

-85.86

-398.01

-388.14

-357.20

-319.01

-260.67

-209.05

-160.03

-121.42

-92.91

-86.28
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Table S3. Detailed energy information of PO-NN radicals under diradical effect.

Svst Dihedral Et (au) Egs (au) J (em)
stem cm
Y Angle (57 (57
0 -1230.73256126 1123072327745 oo
(2.1094) (1.0668)
-1230.73238710 -1230.72325670
10 (2.1098) (1.0676) 192275
-1230.73176249 -1230.72324262
20 (2.1109) (1.0700) 1796.42
-1230.73074566 -1230.72307232
30 (2.1128) (1.0739) 1621.04
40 -123(;.7121331905 -123(;.@2939575 136115
NN-=-PO 123(0.72791236 123(0'72282)3246
>0 (2.1169) (1.0854) 1070.22
-1230.72649992 -1230.72298814
60 (2.1188) (1.0921) 750.70
-1230.72508099 -1230.72304402
70 (2.1194) (1.0979) 437.65
-1230.72415270 -1230.72314180
80 (2.1199) (1.1024) 218.05
-1230.72372066 -1230.72318319
20 (2.1203) (1.1048) 16.16
-1306.887375 -1306.880919
0 (2.1402) (1.0840) 1341.52
-1306.887288 -1306.880944
10 (2.1406) (1.0847) 1318.67
-1306.886972 -1306.881076
20 (2.1413) (1.0874) 1227.82
-1306.886420 -1306.881184
NNA=1-PO 30 (2.1426) (1.0916) 1093.56
-5 40 -1306.885720 -1306.881299 02641
(2.1442) (1.0968) '
-1306.884933 -1306.881404
>0 (2.1457) (1.1025) 742.40
-1306.884236 -1306.881766
60 (2.1470) (1.1089) >22.17
-1306.883513 -1306.881958
70 (2.1476) (1.1138) 330.05
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Sysem  Dihedrl Er (au) Eps (au) J (cm™)
Angle ) (5)
N T
T
e
o hme e
o RN
o R R
W,
50 -1383.043165 -1383.040565 54125
(2.1709) (1.1168)
o SN ntme
-
N
o e .
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Table S4. Detailed energy information of IA-NN radicals under diradical effect.

Systom e Er (au) Eps (au) J (cm™)
Angle (S*) ()
R e
I
b e e,
R

I o
50 -1397.94028587 -1397.93895773 284.57

(2.1058) (1.0815)
o el
o e,
o e e,
o e el
o e
o e,
o g R

T

W e e,
o e,
o i,
20 -1474.09669572 -1474.09625975 94.07

(2.1195) (1.1024)
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-1474.09657410
(2.1179)
~1474.09650834
(2.1175)
-1550.25587131
(2.1474)
-1550.25588295
(2.1467)
-1550.25577638
(2.1458)
-1550.25567197
(2.1438)
-1550.25557644
(2.1413)
-1550.25540776
(2.1391)
-1550.25523922
(2.1367)
-1550.25514203
(2.1346)
-1550.25512959
(2.1334)
-1550.25507950
(2.1333)

-1474.09628622
(1.1039)
-1474.09627000
(1.1043)
-1550.25442624
(1.0995)
-1550.25447945
(1.0998)
-1550.25447269
(1.1013)
-1550.25452917
(1.1036)
-1550.25463546
(1.1060)
-1550.25468047
(1.1089)
-1550.25469900
(1.1112)
-1550.25474802
(1.1128)
-1550.25484042
(1.1141)
-1550.25482318
(1.1148)

62.31

51.62

302.65

294.23

273.93

241.12

199.47

154.94

115.61

84.63

62.26

55.23
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Table SS. Detailed energy information of IA-IN radicals under diradical effect.

B
T
o wiTme b,
o e e
T S o
. -132(;2)22?4)1296 -132(21:2)2236?205 97.74
R
. -132(2..2)%22)3063 -132(21:2)2;;?853 46.24
“ -132(3.2)%1;149 -132(21~Z)§Z§754 29.26
R
T
R R
o RERG mbe
A-@-N 0 _139(2'.325512993 _139(?.?)?22?140 1002
o e omme
T
o e,
. -1398.92496868 1398.92479422 o

(2.0469) (1.0389)
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-1398.92488370
(2.0462)
-1398.92489194
(2.0460)
-1475.08357597
(2.0578)
-1475.08361154
(2.0574)
-1475.08348389
(2.0569)
-1475.08343199
(2.0560)
-1475.08334164
(2.0552)
-1475.08325210
(2.0539)
-1475.08314527
(2.0530)
-1475.08311942
(2.0521)
-1475.08308579
(2.0516)
-1475.08309427
(2.0514)

-1398.92475386
(1.0397)
-1398.92477731
(1.0399)
-1475.08309786
(1.0367)
-1475.08314695
(1.0367)
-1475.08304920
(1.0374)
-1475.08305013
(1.0382)
-1475.08301015
(1.0392)
-1475.08298716
(1.0403)
-1475.08293827
(1.0415)
-1475.08296579
(1.0425)
-1475.08296198
(1.0431)
-1475.08298117
(1.0434)

28.31

25.00

102.76

99.89

93.57

82.34

71.60

57.36

4491

33.39

26.94

24.62
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Table S6. Detailed energy information of PO-PO diradicals under bending effect.

Diradicals’  Bending Er (au) Egs (au) 1
Dihedral Angle  Angle (S?) (5% e
T L
i L
e
R
o R
o
R
B et
o T e
iy
180° -1470.00265398 -1470.01042174 -1421.04

(2.0579) (0.8582)
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Table S7. Detailed energy information of NN-NN diradicals under bending effect.

Diradicals/ Bending E (au) Eps (au) !
Dihedral Angle Angle ) (5% e
T,
150° _114(32"71511122);650 -114(?72524;;827 80238
A
T
i
B T it I
i
NN-=)-NN - 160° _121(3.91135795454 _121(91.3;%)‘291 o
i
i S
o
o s
N
- T
180° -1296.07658360 -1296.07823967 39801

(2.1567) (1.2435)

S13



Table S8. Detailed energy information of NN-PO diradicals under bending effect.

Diradicals Bending Er (au) Eps (au) J(em™)
Angle ) (5°)
o P B
A
NN—=-PO 160° -123((;:71?)22;’246 -123(?..3)2616?;3389 1930:0%
e
I
i
N
NN-(=PO | -13(2-.?%2?596 '130(61';;2?149 1336.68
e,
T
e
o T o,
oo oS T
o e R,
B
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Table S9. Detailed energy information of NN-IA diradicals under bending effect.

Diradicals Bending Er (au) i) J(em™)
Angle (S*) (5%
o D
o e,
o O
R
B i
o

B TR CE
R
o e,
Rl
o

IN-(F)s-NN- ) oo '155((2)"212372())575 _155(?'.%)59292766 0
e,
180° -1550.25587131 -1550.25442624 302.65

(2.1474) (1.0995)
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Table S10. Detailed energy information of IN-IA diradicals under bending effect.

Diradicals Con9Ing Er (au) Eps (au) J (cm™)
Angle (5% C9)
140°  -1322.76020573  -1322.75930868
(2.0481) (1.0246) 192.35
150°  -1322.76630280  -1322.76540324
(2.0480) (1.0247) 192.93
IN—=-1A 160°  -1322.76834237  -1322.76743198
(2.0483) (1.0250) 195.25
170°  -1322.77004688  -1322.76912958
(2.0485) (1.0252) 196.74
180°  -1322.77065350  -1322.76964083
(2.0486) (1.0255) 217.23
140°  -1398.91542576  -1398.91480168
(2.0537) (1.0320) 134.06
150°  -1398.92034396  -1398.91970942
(2.0538) (1.0320) 136.29
IN-(=)-1A  160°  -1398.92341728  -1398.92277449
(2.0537) (1.0319) 138.06
170°  -1398.92539346  -1398.92474777
(2.0537) (1.0318) 138.67
180°  -1398.92587799  -1398.92523053
(2.0537) (1.0318) 139.05
140°  -1475.07531934  -1475.07484840
(2.0580) (1.0368) 101.21
150°  -1475.07751310  -1475.07703792
(2.0579) (1.0367) 102.12
3 160°  -1475.07900518  -1475.07853017
IN-(=):-1A (2.0579) (1.0367) 102.08
170°  -1475.08310716  -1475.08263164
(2.0576) (1.0366) 102.21

180°  -1475.08357597  -1475.08309786
(2.0578) (1.0367) 102.76
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JA-=-==-NN

Fig. S1 Calculated spin densities of NN-(=),-NN, IA-(=),-NN and IA-(=),-IN in the
ground spin state.
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Fig. S2 Calculated spin densities of all OMMs in the ground spin state at perpendicular
configurations.
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