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Figure SI-1: Time of flight mass spectra of protonated 7-, 6-, and 5-azaindole upon collision
induced dissociation (CID), and photofragmentation in excited states S; and Sz (7-AIH" and
6-AIH" only).



Figure SI-2: Optimised geometries in Sy of (I-r) 7-AIH", 6-AIH", and 5-AIH*; C;N>H7",
where C atoms are grey, N atoms are blue, H atoms are white.
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6-AIH" So optimised geometry (x,y,z co-ordinates)
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5-AIH* So optimised geometry (x,y,z co-ordinates)
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Figure SI-3: Two simulated spectra of 7-AIH" (cm™). The simulation in blue includes the v9
out-of-plane vibration. The one in black does not include this vibration and is much closer to
the experimental spectrum (Figure 2), indicating that the first calculation overestimated the
out-of-plane character of the excited state.



5-AIH* 6-ATH" 7-ATH*
So S1 (1A") So S1 (1A") So S1 bend
1 [a"| 226 |a"| 153 1 |a"| 229 [a"| 186 1 |a"| 221 [a]| 209
2 [a"| 244 |a"| 221 2 |a"| 252 |[a"| 268 2 |a"| 249 |[a| 273
3 |a"| 411 |a"| 338 3 ]a' | 411 |a"| 331 3 (a"| 405 |a| 414
4 [a"| 430 |a"| 379 4 |a"| 434 [a"| 341 4 |a'| 423 |a| 438
5 a"| 558 |a'| 388 5 |a"| 521 [a'| 393 5 a"| 502 [a]| 517
6 |a"| 576 |a"| 466 6 |a| 560 |a'| 517 6 |a' | 558 [a| 538
7 |a"| 598 |a'| 514 7 |a"| 588 |a"| 519 7 |a"| 574 [a| 574
8 |a'| 617 [a"| 524 8 |a'| 613 |a"| 564 8 |a"| 608 [a]| 587
9 |a"| 621 |a"| 556 9 |a"| 620 |a'| 619 9 |a'"| 619 |a| 621
10]a"| 739 [a"| 609 10 |a"| 729 |a"| 662 10|a"| 718 [a| 634
11]a"| 760 [a'| 619 11(a"| 774 |a"| 693 11]|a"| 746 |a| 723
12]a' | 787 [a"| 696 12a' | 789 |a"| 727 12)a' | 771 |a| 753
13]a"| 800 [a"| 717 13(a"| 814 |a'| 750 13|a"| 795 [a| 768
14|a"| 849 |[a'| 754 14 |a"| 867 |a"| 760 14|a" | 826 [a| 811
15]a' | 902 [a"| 791 15a'| 899 |a"| 807 I15|a'| 901 [a]| 852
16|a' | 908 [a'| 878 16|a' | 910 |a"| 874 16|a' | 909 [a| 884
17]a"| 919 [a"| 893 17(a"| 914 |a'| 887 17|a"| 913 [a| 926
18a"| 935 [a'| 907 18 |a"| 941 |a'| 909 18 |a"| 954 [a| 939
19]a"| 963 [a"| 958 19|a"| 983 |a"| 969 19a" | 1014 [a | 995
20 [ a'| 1045 | a'| 1002 20| a'| 1043 |a'| 1010 20| a'| 1060 [a | 1005
21| a' | 1082 [a'| 1045 21|a'| 1087 |a'| 1058 21 |a' | 1070 [a| 1039
22 (a'"| 1107 |a'| 1121 22 a"| 1124 [a'| 1117 221 a' | 1104 | a | 1096
23 |a'"| 1171 [a' | 1156 23 |a'| 1165 |a'| 1142 23 |a'| 1136 [a| 1149
24 | a'| 1219 |a'| 1184 24| a"| 1235 [a'| 1174 241 a' | 1220 |a | 1184
25 a'| 1267 |[a'| 1219 25(a'| 1270 |a'| 1222 25|a'| 1237 [a| 1198
26| a' | 1291 [a'| 1228 26| a' | 1275 |a'| 1228 26 | a'| 1299 [a| 1220
27| a' | 1346 | a' | 1283 27| a"| 1339 [a'| 1289 27 | a' | 1325 | a| 1244
28 | a'| 1385 [a'| 1357 28 |a'| 1383 |a'| 1343 28 |a'| 1376 [a| 1328
29 [ a'| 1427 | a'| 1408 29| a'| 1422 [a'| 1384 29 |a'| 1399 [a| 1368
30| a'| 1465 [a'| 1439 30 a'| 1478 |a'| 1435 30| a' | 1476 |a | 1435
31 a'| 1520 | a'| 1484 31(a'| 1518 | a'| 1450 31 a' | 1533 |a| 1459
32| a'| 1545 |a'| 1522 32(a'| 1537 |a'| 1519 32| a'| 1542 |a| 1506
33|a'| 1596 [a'| 1574 33|a'| 1574 |a'| 1555 33| a'| 1576 |a| 1534
34| a'| 1650 [a'| 1625 34|a'| 1638 |a'| 1633 34| a' | 1656 | a | 1589
35| a'| 1675 |[a'| 1677 35/a'| 1692 |a'| 1668 35| a'| 1685 |a | 1736
36| a'| 3223 [a'| 3224 36|a'| 3224 |a'| 3227 36| a'| 3209 |a| 3214
37| a'| 3232 [a'| 3251 37|a'| 3232 |a'| 3251 37| a' | 3228 |a | 3251
38| a'| 3248 |a'| 3257 38|a'| 3245 |a'| 3265 38| a'| 3245 | a | 3252
39| a'| 3262 [a'| 3271 39 |a'| 3258 |a'| 3285 39| a' | 3264 | a| 3268
40 | a'| 3279 | a' | 3295 40| a'| 3276 [a'| 3299 40 | a' | 3281 [a | 3269
41 |a'| 3570 | a'| 3590 41]a'| 3575 |a'| 3571 41 | a' | 3556 [a| 3576
42 a' | 3616 |a'| 3613 421 a'| 3624 [a'| 3599 42 1 a'| 3619 [a| 3586

Table SI-1: All calculated vibrational modes for So and S of 5-, 6-, and 7-AIH" (cm™).
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Figure SI-4: Power dependence of fragment m/z 92 in each excited state for 6-AIH". Linear
fits to log-log plots are plotted in red. In all three states, the transition exhibits linearity at the
beginning, before saturating at higher power (red data points not included in fit). From the

power dependency, all transitions appear to involve one photon.
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Figure SI-5: Photofragmentation bands of m/z 92 for 7-AIH " in the S3 state. The vibrational
progression of ~70 cm™ is indicated in black, while the fitted Lorentzian functions reveal a
width of ~23 cm™ (i.e. without taking into consideration the laser spectral width of ~10 cm™).
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Figure SI-6: REMPI spectrum of neutral 7-azaindole at m/z 118 recorded in a molecular
beam. Inset: Photofragmentation in the 0-0 band of the 7-azaindole molecule. The signal of
the precursor molecule at m/z 118 (violet) has been divided by ten for ease of interpretation.
The fragment m/z 91 (blue) is produced in the 0-0 band of neutral 7-azaindole, with a
background signal (black) of approximately zero in this spectral range.
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Figure SI-7: Schematic of the possible potential surface in n-AIH", derived from the work of
Sul*! on pyridine.
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Figure SI-8: Schematic of the possible relaxation pathways from S; and Ss.



