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Table S1 Heats of formation (a.u.) and addition positions for C50X2 (X=H, F) isomers

	Species
	  Addition positions
	Symm.
	Heat of formation (a.u.)

	
	
	
	  X=H
	  X=F

	
	
	
	AM1
	PM3
	AM1
	PM3

	C50X2-1
	(1,2) (1,5)
	C1-C1
	CS
	1.5857
	1.3436
	1.4466
	1.2267

	C50X2-2
	(1,3) (1,4)
	
	CS
	1.5864
	1.3448
	1.4939
	1.2443

	C50X2-3
	(1,7)
	C1-C2
	CS
	1.5579
	1.2639
	1.3962
	1.2015

	C50X2-4
	(1,8) (1,6)
	
	C1
	1.5852
	1.3434
	1.4889
	1.2400

	C50X2-5
	(1,9) (1,10)
	
	C1
	1.5890
	1.3467
	1.4851
	1.2366

	C50X2-6
	(1,14) (1,15)
	C1-C3
	C1
	1.5350
	1.2945
	1.4322
	1.1854

	C50X2-7
	(1,13) (1,16)
	
	C1
	1.5572
	1.3155
	1.4510
	1.2031

	C50X2-8
	(1,12) (1,17)
	
	C1
	1.5513
	1.3116
	1.4486
	1.2026

	C50X2-9
	(1,11) (1,18)
	
	C1
	1.5700
	1.3290
	1.4667
	1.2196

	C50X2-10
	(1,20) (1,19)
	
	C1
	1.5601
	1.3193
	1.4565
	1.2095

	C50X2-11
	(1,26) (1,25)
	C1-C4
	C1
	1.4969
	1.2597
	1.3909
	1.1486

	C50X2-12
	(1,27) (1,24)
	
	C1
	1.5119
	1.2744
	1.4066
	1.1640

	C50X2-13
	(1,28) (1,23)
	
	C1
	1.5408
	1.3026
	1.4335
	1.1901

	C50X2-14
	(1,29) (1,22)
	
	C1
	1.5193
	1.2815
	1.4128
	1.1699

	C50X2-15
	(1,30) (1,21)
	
	C1
	1.5295
	1.2913
	1.4231
	1.1798

	C50X2-16
	(1,36) (1,37)
	C1-C3
	C1
	1.5392
	1.2990
	1.4358
	1.1894

	C50X2-17
	(1,35) (1,38)
	
	C1
	1.5299
	1.2907
	1.4256
	1.1799

	C50X2-18
	(1,34) (1,39)
	
	C1
	1.5491
	1.3088
	1.4457
	1.1991

	C50X2-19
	(1,33) (1,40)
	
	C1
	1.5679
	1.3269
	1.4637
	1.2164

	C50X2-20
	(1,31) (1,32)
	
	C1
	1.5578
	1.3171
	1.4542
	1.2072

	C50X2-21
	(1,44)
	C1-C2
	C1
	1.5484
	1.3074
	1.4451
	1.1979

	C50X2-22
	(1,43) (1,45)
	
	C1
	1.5648
	1.3232
	1.4955
	1.2472

	C50X2-23
	(1,41) (1,42)
	
	C1
	1.5532
	1.3124
	1.4700
	1.2223

	C50X2-24
	(1,50) 
	C1-C1
	C1
	1.5610
	1.3198
	1.4606
	1.2127

	C50X2-25
	(1,46) (1,49)
	
	C2
	1.5487
	1.3081
	1.4461
	1.1985

	C50X2-26
	(1,47) (1,48)
	
	C2
	1.5791
	1.3373
	1.4844
	1.2355

	C50X2-27
	(6,7) (6,10)
	C2-C2
	CS
	1.4976
	1.2581
	1.3897
	1.2109

	C50X2-28
	(6,8) (6,9)
	
	CS
	1.5970
	1.3551
	1.4917
	1.2443

	C50X2-29
	(6,13) (6,12)
	C2-C3
	C1
	1.5768
	1.3361
	1.4684
	1.2184

	C50X2-30
	(6,14) (6,11)
	
	C1
	1.5381
	1.3306
	1.4337
	1.2198

	C50X2-31
	(6,15) (6,20)
	
	C1
	1.5369
	1.2961
	1.4334
	1.1870

	C50X2-32
	(6,16) (6,19)
	
	C1
	1.5709
	1.3299
	1.4657
	1.2188

	C50X2-33
	(6,17) (6,18)
	
	C1
	1.5529
	1.3126
	1.4486
	1.2026

	C50X2-34
	(6,24) (6,23)
	C2-C4
	C1
	1.5216
	1.2837
	1.4160
	1.1729

	C50X2-35
	(6,25) (6,22)
	
	C1
	1.5011
	1.2633
	1.3936
	1.1513

	C50X2-36
	(6,26) (6,21)
	
	C1
	1.5360
	1.2977
	1.4290
	1.1860

	C50X2-37
	(6,27) (6,30)
	
	C1
	1.5146
	1.2767
	1.4083
	1.1658

	C50X2-38
	(6,28) (6,29)
	
	C1
	1.5233
	1.2852
	1.4160
	1.1732

	C50X2-39
	(6,35) (6,34)
	C2-C3
	C1
	1.5337
	1.2937
	1.4293
	1.1837

	C50X2-40
	(6,36) (6,33)
	
	C1
	1.5453
	1.3050
	1.4417
	1.2275

	C50X2-41
	(6,37) (6,32)
	
	C1
	1.5425
	1.3019
	1.4384
	1.1921

	C50X2-42
	(6,38) (6,31)
	
	C1
	1.5637
	1.3228
	1.4595
	1.2128

	C50X2-43
	(6,39) (6,40)
	
	C1
	1.5524
	1.3117
	1.4482
	1.2019

	C50X2-44
	(6,43) 
	C2-C2
	C1
	1.5699
	1.3286
	1.4716
	1.2238

	C50X2-45
	(6,44) (6,42)
	
	C2
	1.5474
	1.3061
	1.4433
	1.1964

	C50X2-46
	(6,45) (6,41)
	
	C2
	1.5650
	1.3235
	1.4522
	1.2052

	C50X2-47
	(11,12) 
	C3-C3
	CS
	1.5460
	1.3056
	1.4395
	1.1895

	C50X2-48
	(11,13) (11,19)
	
	C1
	1.5577
	1.3348
	1.4748
	1.2266

	C50X2-49
	(11,14) 
	
	CS
	1.5483
	1.3082
	1.4438
	1.1979

	C50X2-50
	(11,15) (11,17)
	
	C1
	1.5739
	1.3345
	1.4641
	1.2176

	C50X2-51
	(11,16) 
	
	CS
	1.5388
	1.2990
	1.4343
	1.1887

	C50X2-52
	(11,18) 
	
	CS
	1.5277
	1.2881
	1.4232
	1.1779

	C50X2-53
	(11,20) 
	
	CS
	1.5230
	1.2844
	1.4168
	1.1717

	C50X2-54
	(11,22) 
	C3-C4
	C1
	1.4861
(-1895.621)a
	1.2504
	1.3764 (-2092.992)a
	1.1325

	C50X2-55
	(11,21) 
	
	C1
	1.5370
	1.2988
	1.4284
	1.1853

	C50X2-56
	(11,23) 
	
	C1
	1.5240
	1.2849
	1.4196
	1.1759

	C50X2-57
	(11,24) 
	
	C1
	1.5201
	1.2828
	1.4132
	1.1713

	C50X2-58
	(11,25) 
	
	C1
	1.5299
	1.2917
	1.4240
	1.1814

	C50X2-59
	(11,26) 
	
	C1
	1.5084
	1.2712
	1.4013
	1.1593

	C50X2-60
	(11,27) 
	
	C1
	1.5368
	1.2997
	1.4351
	1.1930

	C50X2-61
	(11,28) 
	
	C1
	1.4984
	1.2615
	1.3912
	1.1496

	C50X2-62
	(11,29) 
	
	C1
	1.5335
	1.2950
	1.4312
	1.1885

	C50X2-63
	(11,30) 
	
	C1
	1.4882
	1.2516
	1.3805
	1.1392

	C50X2-64
	(11,31) (11,35) 
	C3-C3
	C1
	1.5660
	1.3244
	1.4544
	1.2089

	C50X2-65
	(11,32) 
	
	C1
	1.5183
	1.2793
	1.4136
	1.1688

	C50X2-66
	(11,33) 
	
	C1
	1.5546
	1.3136
	1.4516
	1.2050

	C50X2-67
	(11,34) 
	
	C2
	1.5089
	1.2704
	1.4010
	1.1569

	C50X2-68
	(11,36) 
	
	C2
	1.5472
	1.3071
	1.4426
	1.1968

	C50X2-69
	(11,37) (11,39)
	
	C1
	1.5652
	1.3241
	1.4649
	1.2185

	C50X2-70
	(11,38) 
	
	C2
	1.5368
	1.2969
	1.4324
	1.1867

	C50X2-71
	(11,40) 
	
	C2
	1.5283
	1.2888
	1.4234
	1.1782

	C50X2-72
	(21,22) 
	C4-C4
	 C2V
	1.4954
	1.2612
	1.3826
	1.1411

	C50X2-73
	(21,23) (21,29)
	
	C1
	1.4982
	1.2624
	1.3917
	1.1530

	C50X2-74
	(21,24)
	
	 C2V
	1.4804
	1.2457
	1.3704
	1.1322

	C50X2-75
	(21,25) (21,27)
	
	CS
	1.5106
	1.2749
	1.4056
	1.1668

	C50X2-76
	(21,26)
	
	 C2V
	1.4688

(-1895.647)a
	1.2344
	1.3588
(-2093.014)a
	1.1208

	C50X2-77
	(21,28) 
	
	 C2V
	1.4588
(-1895.650)a
	1.2248
	1.3489
(-2093.017)a
	1.1113

	C50X2-78
	(21,30)
	
	 C2V
	1.4462

(-1895.658)a
	1.2124
	1.3349
(-2093.026)a
	1.0978


asingle-point energy (a.u.) is calculated at B3LYP/3-21G//AM1 level. 

Table S2 The results of POAV analysis a,b for several prototypical C50F2 isomers and C50 at AM1 geometries

	Species
	Addition positions’ hybridization
	((p2
	((((p2)

	    C50F2-2
	1: sp3.2  3: sp3.2
	2.34556
	0.20804

	    C50F2-4
	1: sp3.1  8: sp2.7
	2.32907
	0.22453

	    C50F2-41
	6: sp2.7  37: sp2.7
	2.30162
	0.25198

	    C50F2-43
	6: sp2.7  39: sp2.7
	2.30205
	0.25155

	    C50F2-74
	21: sp2.8  24: sp2.8
	2.27768
	0.27592

	    C50F2-76
	21: sp2.8  26: sp2.8
	2.28090
	0.27270

	    C50F2-77
	21: sp2.8  28: sp2.8
	2.28190
	0.27170

	    C50F2-78
	21: sp2.8  30: sp2.8
	2.27540
	0.27820

	    C50
	
	2.55360
	


a(p was defined as pyramidalization angle, (p=(((-(/2 (rad), where ((( represents the mean angle between ( bond and (-orbital axis vector.

b((((p2)= ((p2(C50)- ((p2(C50F2)

Table S3 Electronic absorption spectra of the most stable isomer C50X2-78 (X=H, F) ((>400 nm, f>0.0050 and (<400 nm, f>1.0000)

	C50H2-78
	C50F2-78

	Symmetry
	(/nm
	f
	Symmetry
	(/nm
	f

	1B2
	681.4
	0.0168
	1B2
	675.2
	0.0179

	1B1
	511.6
	0.0241
	1B1
	511.7
	0.0254

	1B2
	498.9
	0.0084
	1B2
	499.3
	0.0066

	1A1
	476.8
	0.0293
	1A1
	485.3
	0.0108

	1A1
	460.8
	0.0202
	1A1
	461.3
	0.0394

	1B2
	437.8
	0.0060
	1B2
	434.3
	0.0063

	1B2
	410.5
	0.0123
	1B2
	411.0
	0.0091

	1B1
	402.9
	0.0183
	1B1
	405.8
	0.0188

	1A1
	246.3
	2.2413
	1A1
	244.6
	2.3229

	1B2
	241.0
	1.1431
	1A1
	241.7
	1.0574

	1B2
	233.0
	1.7477
	1B2
	237.4
	1.4500

	1A1
	232.2
	1.2690
	1B1
	230.3
	1.6308

	1B1
	218.2
	1.4179
	1B1
	216.8
	1.1402

	1B2
	205.3
	1.5107
	1B2
	204.7
	1.7573

	1B1
	199.1
	1.2285
	
	
	


