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Table S1. Optimized Cartesian xyz coordinates (in E) of all analyzed species.

20 CsHs

30H

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

CsHs"

C
C
35H

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

CeHs

45C
C
C

0.00000000
1.20939554
1.20939554

C 0.00000000

0.00000000
1.14446647
2.18149170
0.70709342
1.34714608
-1.14446647
-2.18149170
-0.70709342
-1.34714608
0.00000000

0.00000000
1.15391432
2.18463951
0.71309739
1.34961720
-1.15391432
-2.18463951
-0.71309739
-1.34961720
0.00000000

1.39648969
0.69824485
-0.69824485
-1.39648969

1.20277388
0.37190541
0.70944130
-0.97327141
-1.85631668
0.37190541
0.70944130
-0.97327141
-1.85631668
2.29349958

1.21314727
0.37501229
0.71034373
-0.98158434
-1.85889739
0.37501229
0.71034373
-0.98158434
-1.85889739
2.29708817

0.00000000
0.00000000
0.00000000
0.00000000
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C -1.20939554 -0.69824485 0.00000000
C -1.20939554 0.69824485 (0.00000000
H 0.00000000 2.48319063 0.00000000
H 2.15050617 1.24159531 0.00000000
5H 2.15050617 -1.24159531 0.00000000
H 0.00000000 -2.48319063 0.00000000
H -2.15050617 -1.24159531 0.00000000
H -2.15050617 1.24159531 0.00000000
10 CgHe**
C 0.00000000 1.43306823 0.00000000
C 1.24107349 0.71653411 0.00000000
C 1.24107349 -0.71653411 0.00000000
C 0.00000000 -1.43306823 0.00000000
15C -1.24107349 -0.71653411 0.00000000
C -1.24107349 0.71653411 0.00000000
H 0.00000000 2.52383484 (0.00000000
H 2.18570509 1.26191742 0.00000000
H 2.18570509 -1.26191742 0.00000000
20H 0.00000000 -2.52383484 (0.00000000
H -2.18570509 -1.26191742 0.00000000
H -2.18570509 1.26191742 0.00000000
Cao
25 C 1.18387443 -0.41547354 1.57401052
C 0.72176653 0.95383007 1.54558476
C 0.00000005 -1.31154237 1.63001890
C -1.18387443 -0.41547356 1.57401063
C -0.72176653 0.95383010 1.54558484
30 C 0.00000003 -2.04826449 0.43980973
C -1.18218980 -1.59224434 -0.33473738
C -1.95572583 -0.65399826 0.40353065
C 1.18218984 -1.59224429 -0.33473740
C 0.72176659 -0.95383007 -1.54558479
35 C -0.72176655 -0.95383010 -1.54558486
C 1.95572569 -0.65399820 0.40353059
C 1.95572573 0.65399822 -0.40353059
C 1.18387448 0.41547353 -1.57401055
C 1.18218978 1.59224427 0.33473741
40 C 0.00000003 2.04826446 -0.43980970
C 0.00000005 1.31154236 -1.63001892
C -1.18387443 0.41547356 -1.57401063
C -1.95572585 0.65399830 -0.40353061
C -1.18218979 1.59224435 0.33473742
45
C202+
C 1.17103792 -0.38049328 1.61179542

C 0.72374124 0.99614435 1.61179542
C 0.00000000 -1.23130214 1.61179542



C -1.17103792
C -0.72374124
C 0.00000000
C -1.17103792
5C -1.89477916
C 1.17103792
C 0.72374124
C -0.72374124
C 1.89477916
C 1.89477916
C 1.171038792
C 1.17103792
C 0.00000000
C 0.00000000
15C -1.17103792
C -1.89477916

C -1.17103792

10

C207+
20C 1.20848444
C 0.74688446
C 0.00000000
C -1.20848444
C -0.74688446
25C 0.00000000
C -1.20848444
C -1.95536890
C 1.20848444
C 0.74688446
-0.74688446
C 1.95536890
C 1.95536890
C 1.20848444
C 1.20848444
0.00000000
C 0.00000000
C -1.20848444
C -1.95536890
C -1.20848444
40
Cx”
C 1.22036910
C 0.75422958
C 0.00000000
45C -1.22036910
C -0.75422958
C 0.00000000
C -1.22036910
C -1.97459869

-0.38049328
0.99614435
-1.99228870
-1.61179542
-0.61565107
-1.61179542
-0.99614435
-0.99614435
-0.61565107
0.61565107
0.38049328
1.61179542
1.99228870
1.23130214
0.38049328
0.61565107
1.61179542

-0.39266040
1.02799827
-1.27067573
-0.39266040
1.02799827
-2.05599653
-1.66333613
-0.63533787
-1.66333613
-1.02799827
-1.02799827
-0.63533787
0.63533787
0.39266040
1.66333613
2.05599653
1.27067573
0.39266040
0.63533787
1.66333613

-0.39652196
1.03810796
-1.28317201
-0.39652196
1.03810796
-2.07621593
-1.67969397
-0.64158601
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1.61179542
1.61179542
0.38049328
-0.38049328
0.38049328
-0.38049328
-1.61179542
-1.61179542
0.38049328
-0.38049328
-1.61179542
0.38049328
-0.38049328
-1.61179542
-1.61179542
-0.38049328
0.38049328

1.66333613
1.66333613
1.66333613
1.66333613
1.66333613
0.39266040
-0.39266040
0.39266040
-0.39266040
-1.66333613
-1.66333613
0.39266040
-0.39266040
-1.66333613
0.39266040
-0.39266040
-1.66333613
-1.66333613
-0.39266040
0.39266040

1.67969397
1.67969397

1.67969397
1.67969397
1.67969397
0.39652196
-0.39652196
0.39652196
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N
a1
O0O0O000O0000O0000O00O0000000000000000O0000O0000 O0O00O0000O0000O00O000

C
C

1.22036910
0.75422958
-0.75422958
1.97459869
1.97459869
1.22036910
1.22036910
0.00000000
0.00000000
-1.22036910
-1.97459869
-1.22036910

0.72671577
-0.72671577
-1.42445978
-0.69774401

0.69774401

1.42445978

1.17585083

0.00000000
-1.17585083
-2.30482435
-2.60031061
-1.42445978
-0.72671577

0.72671577

1.42445978

2.60031061

2.60031061

3.03154012

2.30482435

0.00000000

1.17585083

2.30482435

3.03154012

3.48067517

3.48067517

3.03154012

2.30482435

1.17585083
-2.60031061
-1.17585083
-2.30482435
-3.03154012
-2.60031061
-1.42445978

0.72671577

-1.67969397
-1.03810796
-1.03810796
-0.64158601
0.64158601
0.39652196
1.67969397
2.07621593
1.28317201
0.39652196
0.64158601
1.67969397

-1.00023846
-1.00023846
-1.96060069
-2.96083915
-2.96083915
-1.96060069
0.38205709
1.23636273
0.38205709
0.74888283
-1.57854360
-3.19696342
-3.42367419
-3.42367419
-3.19696342
-2.34265778
-1.57854360
-0.25135563
0.74888283
2.42343573
2.80549282
1.98524555
1.74912128
0.36682573
-0.36682573
-1.74912128
-1.98524555
-2.80549282
-2.34265778
-0.38205709
-0.74888283
0.25135563
1.57854360
1.96060069
1.00023846

-0.39652196
-1.67969397
-1.67969397

0.39652196
-0.39652196
-1.67969397
0.39652196
-0.39652196
-1.67969397
-1.67969397
-0.39652196

0.39652196

3.32766488
3.32766488
2.59401341
1.82989923
1.82989923
2.59401341
3.32766488
3.32766488
3.32766488
2.59401341
1.82989923
0.59353650
-0.59353650
-0.59353650
0.59353650
0.59353650
1.82989923
1.82989923
2.59401341
2.59401341
1.82989923
1.82989923
0.59353650
0.59353650
-0.59353650
-0.59353650
-1.82989923
-1.82989923
0.59353650
-3.32766488
-2.59401341
-1.82989923
-1.82989923
-2.59401341
-3.32766488
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N
o

N
a1

1.17585083
0.00000000
0.00000000
-1.17585083
-2.30482435
-3.48067517
-3.48067517
-3.03154012
-2.60031061
-1.42445978
-0.69774401
0.69774401
1.42445978
2.30482435
3.03154012
2.60031061
2.60031061
1.42445978
0.72671577
-0.72671577
-1.17585083
-2.30482435
-3.03154012
-3.03154012
-0.72671577

1-
Ceo

C
C
30C

0.71979493
-0.71979493
-1.43866272
-0.71886779

0.71886779

1.43866272

1.16465266

0.00000000
-1.16465266
-2.32780518
-2.60331539
-1.43866272
-0.71979493

0.71979493

1.43866272

2.60331539

2.60331539

3.04760011

2.32780518

0.00000000

1.16465266

2.32780518

-0.38205709
-1.23636273
-2.42343573
-2.80549282
-1.98524555
-0.36682573
0.36682573
1.74912128
2.34265778
3.19696342
2.96083915
2.96083915
1.96060069
-0.74888283
0.25135563
1.57854360
2.34265778
3.19696342
3.42367419
3.42367419
2.80549282
1.98524555
-1.74912128
-0.25135563
1.00023846

-0.99071273
-0.99071273
-1.98014936
-2.97086209
-2.97086209
-1.98014936
0.37841859
1.22458828
0.37841859
0.75634975
-1.60173077
-3.20473764
-3.43831194
-3.43831194
-3.20473764
-2.35856795
-1.60173077
-0.23436298
0.75634975
2.44759921
2.82601780
1.98093803

-3.32766488
-3.32766488
-2.59401341
-1.82989923
-1.82989923
-0.59353650
0.59353650
0.59353650
-0.59353650
-0.59353650
-1.82989923
-1.82989923
-2.59401341
-2.59401341
-1.82989923
-1.82989923
-0.59353650
-0.59353650
0.59353650
0.59353650
1.82989923
1.82989923
-0.59353650
1.82989923
-3.32766488

3.34879325
3.34879325
2.59293092
1.83609374
1.83609374
2.59293092
3.34879325
3.34879325
3.34879325
2.59293092
1.83609374
0.61150547
-0.61150547
-0.61150547
0.61150547
0.61150547
1.83609374
1.83609374
2.59293092
2.59293092
1.83609374
1.83609374
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C
C
C
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45C
C
C
C
C

3.04760011
3.49245784
3.49245784
3.04760011
2.32780518
1.16465266
-2.60331539
-1.16465266
-2.32780518
-3.04760011
-2.60331539
-1.43866272
0.71979493
1.16465266
0.00000000
0.00000000
-1.16465266
-2.32780518
-3.49245784
-3.49245784
-3.04760011
-2.60331539
-1.43866272
-0.71886779
0.71886779
1.43866272
2.32780518
3.04760011
2.60331539
2.60331539
1.43866272
0.71979493
-0.71979493
-1.16465266
-2.32780518
-3.04760011
-3.04760011
-0.71979493

19+
60

0.76172002
-0.76172002
-1.51696014
-0.75524012

0.75524012

1.51696014

1.23248889

0.00000000
-1.23248889

1.74706248
0.37793116
-0.37793116
-1.74706248
-1.98093803
-2.82601780
-2.35856795
-0.37841859
-0.75634975
0.23436298
1.60173077
1.98014936
0.99071273
-0.37841859
-1.22458828
-2.44759921
-2.82601780
-1.98093803
-0.37793116
0.37793116
1.74706248
2.35856795
3.20473764
2.97086209
2.97086209
1.98014936
-0.75634975
0.23436298
1.60173077
2.35856795
3.20473764
3.43831194
3.43831194
2.82601780
1.98093803
-1.74706248
-0.23436298
0.99071273

-1.04841767
-1.04841767
-2.08791652
-3.13633419
-3.13633419
-2.08791652
0.40045992
1.29591551
0.40045992

0.61150547
0.61150547
-0.61150547
-0.61150547
-1.83609374
-1.83609374
0.61150547
-3.34879325
-2.59293092
-1.83609374
-1.83609374
-2.59293092
-3.34879325
-3.34879325
-3.34879325
-2.59293092
-1.83609374
-1.83609374
-0.61150547
0.61150547
0.61150547
-0.61150547
-0.61150547
-1.83609374
-1.83609374
-2.59293092
-2.59293092
-1.83609374
-1.83609374
-0.61150547
-0.61150547
0.61150547
0.61150547
1.83609374
1.83609374
-0.61150547
1.83609374
-3.34879325

3.53338742
3.53338742
2.73928096
1.93836113
1.93836113
2.73928096
3.53338742
3.53338742
3.53338742
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-2.45449308
-2.74944904
-1.51696014
-0.76172002
0.76172002
1.51696014
2.74944904
2.74944904
3.21621310
2.45449308
0.00000000
1.23248889
2.45449308
3.21621310
3.68698196
3.68698196
3.21621310
2.45449308
1.23248889
-2.74944904
-1.23248889
-2.45449308
-3.21621310
-2.74944904
-1.51696014
0.76172002
1.23248889
0.00000000
0.00000000
-1.23248889
-2.45449308
-3.68698196
-3.68698196
-3.21621310
-2.74944904
-1.51696014
-0.75524012
0.75524012
1.51696014
2.45449308
3.21621310
2.74944904
2.74944904
1.51696014
0.76172002
-0.76172002
-1.23248889
-2.45449308
-3.21621310

0.79751315
-1.68745660
-3.38383203
-3.62922442
-3.62922442
-3.38383203
-2.48837643
-1.68745660
-0.25090453

0.79751315

2.58080674

2.98126666

2.09342865

1.84593081

0.39705323
-0.39705323
-1.84593081
-2.09342865
-2.98126666
-2.48837643
-0.40045992
-0.79751315

0.25090453

1.68745660

2.08791652

1.04841767
-0.40045992
-1.29591551
-2.58080674
-2.98126666
-2.09342865
-0.39705323

0.39705323

1.84593081

2.48837643

3.38383203

3.13633419

3.13633419

2.08791652
-0.79751315

0.25090453

1.68745660

2.48837643

3.38383203

3.62922442

3.62922442

2.98126666

2.09342865
-1.84593081

2.73928096
1.93836113
0.64244562
-0.64244562
-0.64244562
0.64244562
0.64244562
1.93836113
1.93836113
2.73928096
2.73928096
1.93836113
1.93836113
0.64244562
0.64244562
-0.64244562
-0.64244562
-1.93836113
-1.93836113
0.64244562
-3.53338742
-2.73928096
-1.93836113
-1.93836113
-2.73928096
-3.53338742
-3.53338742
-3.53338742
-2.73928096
-1.93836113
-1.93836113
-0.64244562
0.64244562
0.64244562
-0.64244562
-0.64244562
-1.93836113
-1.93836113
-2.73928096
-2.73928096
-1.93836113
-1.93836113
-0.64244562
-0.64244562
0.64244562
0.64244562
1.93836113
1.93836113
-0.64244562
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C
C

-3.21621310
-0.76172002

10+
Ceo

5C

C

0.73015276
-0.73015276
-1.44549266
-0.71533990

0.71533990

1.44549266

1.18141198

0.00000000
-1.18141198
-2.33885624
-2.62690463
-1.44549266
-0.73015276

0.73015276

1.44549266

2.62690463

2.62690463

3.06900900

2.33885624

0.00000000

1.18141198

2.33885624

3.06900900

3.52026822

3.52026822

3.06900900

2.33885624

1.18141198
-2.62690463
-1.18141198
-2.33885624
-3.06900900
-2.62690463
-1.44549266

0.73015276

1.18141198

0.00000000

0.00000000
-1.18141198
-2.33885624
-3.52026822
-3.52026822
-3.06900900
-2.62690463
-1.44549266

-0.25090453
1.04841767

-1.00496905
-1.00496905
-1.98954995
-2.99451901
-2.99451901
-1.98954995
0.38386402
1.24221007
0.38386402
0.75994046
-1.60568594
-3.23176002
-3.46418804
-3.46418804
-3.23176002
-2.37341398
-1.60568594
-0.24502859
0.75994046
2.45921899
2.84308301
2.00215052
1.76490952
0.37607644
-0.37607644
-1.76490952
-2.00215052
-2.84308301
-2.37341398
-0.38386402
-0.75994046
0.24502859
1.60568594
1.98954995
1.00496905
-0.38386402
-1.24221007
-2.45921899
-2.84308301
-2.00215052
-0.37607644
0.37607644
1.76490952
2.37341398
3.23176002

1.93836113
-3.53338742

3.37059545
3.37059545
2.61844257
1.85071453
1.85071453
2.61844257
3.37059545
3.37059545
3.37059545
2.61844257
1.85071453
0.60850446
-0.60850446
-0.60850446
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