
Dissociation of the Anthracene Radical Cation:  A Comparative Look at iPEPICO 

and Collision-Induced Dissociation Mass Spectrometry Results 

Brandi West
 a
, Alicia Sit

 a
, Sabria Mohamed

 a
, Christine Joblin

 b,c
, Valerie Blanchet,

d
  Andras Bodi 

e
, Paul M. Mayer

 a
 

a
 Chemistry Department, University of Ottawa, Ottawa, Canada K1N 6N5 

b
 Université de Toulouse, UPS-OMP, IRAP, F-31028 Toulouse cedex 4, France 

c
 CNRS; IRAP; 9 Av. colonel Roche, BP 44346, F-31028 Toulouse cedex 4, France 

d
 Laboratoire des Collisions Agrégats Réactivité, Université Toulouse-CNRS, F-31028 Toulouse cedex 4, France 

e
  Molecular Dynamics Group, Paul Scherrer Institut, Villigen 5232 Switzerland 

 

*Corresponding author: Paul M Mayer, pmmayer@uottawa.ca, 1-613-562-5800 ext 6038 

 

Supplementary Information 



Complete Reference 43 

 

Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.; Scalmani, 

G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.; Hratchian, H. P.; 

Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; 

Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, J. A.; 

Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.; 

Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; Iyengar, S. S.; Tomasi, J.; 

Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.; Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; 

Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; 

Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.; 

Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.; Farkas; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.; Fox, 

D. J., Gaussian 09, Revision D.01. Wallingford CT, 2009. 



 

Figure S1:   illustrative TOF fittings for iPEPICO TOF focussing on the asymmetric [M-C2H2]
+·

 peak 

from the dissociation of the anthracene radical cation.  It is demonstrating the appearance and eventual 

formation of the Gaussian shape.  Photon energies for each spectrum is listed 
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Table S1: Vibrational frequencies (cm
-1

) of neutral anthracene, anthracene radical cation and initial 

transition state estimates for fragmentation products.  Frequencies in brackets indicate the frequency 

removed for each transition state, which were subsequently scaled during the fitting exercise according to 

the procedure outlined in the methods section. Bottom three values for M, M
+•

 and M-H
+
 are the 

rotational constants used for fitting, values are in GHz. 
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95 90 (3335) (1411) (1411) 90 (3229) 

127 126 67 70 47 121 90 

242 228 94 98 67 227 121 

246 239 171 178 121 238 227 

280 284 179 186 127 276 238 

405 393 213 222 151 357 276 

407 402 393 393 393 382 357 

411 407 402 402 402 391 382 

501 459 407 407 407 423 391 

507 479 459 459 459 433 423 

525 501 479 479 479 476 433 

551 532 501 501 501 514 476 

611 581 532 532 532 539 514 

635 629 581 581 581 584 539 

661 644 629 629 629 608 584 

682 688 644 644 644 629 608 

777 753 688 688 688 708 629 

781 769 753 753 753 739 708 

795 793 769 769 769 755 739 

806 803 793 793 793 765 755 

807 812 803 803 803 772 765 

851 866 812 812 812 782 772 

885 915 866 866 866 817 782 

907 944 915 915 915 832 817 

950 947 944 944 944 881 832 

950 957 947 947 947 919 881 

960 977 957 957 957 924 919 

1026 990 977 977 977 936 924 

1032 1044 990 990 990 962 936 

1051 1051 1044 1044 1044 996 962 

1052 1079 1051 1051 1051 1025 996 

1063 1080 1079 1079 1079 1049 1025 

1069 1094 1080 1080 1080 1085 1049 

1173 1095 1094 1094 1094 1098 1085 

1186 1167 1095 1095 1095 1157 1098 

1222 1204 1167 1167 1167 1182 1157 

1238 1228 1204 1204 1204 1200 1182 



1239 1249 1228 1228 1228 1217 1200 

1261 1254 1249 1249 1249 1233 1217 

1342 1258 1254 1254 1254 1272 1233 

1343 1332 1258 1258 1258 1299 1272 

1353 1355 1332 1332 1332 1310 1299 

1397 1361 1355 1355 1355 1337 1310 

1415 1368 1361 1361 1361 1382 1337 

1476 1411 1368 1368 1368 1413 1382 

1490 1470 1411 1470 1470 1417 1413 

1503 1483 1470 1483 1483 1441 1417 

1550 1492 1483 1492 1492 1481 1441 

1553 1552 1492 1552 1552 1498 1481 

1587 1555 1552 1555 1555 1536 1498 

1661 1599 1555 1599 1599 1593 1536 

1682 1607 1599 1607 1607 1600 1593 

1705 1650 1607 1650 1650 1643 1600 

1758 1652 1650 1652 1652 1711 1643 

1762 1685 1652 1685 1685 3188 1711 

3276 1694 1685 1694 1694 3200 3188 

3277 3302 1694 3302 3302 3203 3200 

3281 3304 3302 3304 3304 3205 3203 

3282 3309 3304 3309 3309 3207 3205 

3285 3310 3309 3310 3310 3212 3207 

3287 3312 3310 3312 3312 3218 3212 

3300 3313 3312 3313 3313 3228 3218 

3300 3325 3313 3325 3325 3229 3228 

3312 3325 3325 3325 3325 
  

3312 3335 3325 3335 3335 
  

3325 3335 3335 3335 3335     
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Figure S2. CBS-QB3 reaction energy path to C2H2 loss from anthracene and phenantrene 

cations. Although the isomerization path from anthracene to phenantrene probably lies below the 

C2H2-loss transition states, it is unlikely to channel the reactive flux along a higher lying and 

tighter path to biphenylene. At yet higher energies, a new path may open up to yield the most 

stable product, acenaphthalene. 

 


