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Supplementary Information

Table S1: Transition label, experimental band center, experimental relative intensity,
anharmonic frequency, anharmonic relative intensity, and mode contributions for 9-
cyanoanthracene from Figure 3 computed with rDSD-TZ+B3LYP hybrid method.

Label Expt. Freq. Expt. Rel. Anharm. Anharm.  Mode Contributions
(cm™1) Int. Freq. (cm~1)  Rel. Int.
a 3036 0.59 3051.5 0.20 vi4+v16 Vs vi2+uvo1 2v15
b 3037 0.58 3054.4 0.21 vy v11+v19 v13+r1s
C 3045 0.23 3060.1 0.15 124 via+vi7 v11+r19
d 3058 0.54 3070.2 0.25 Ve vi2+v19
e 3063 0.85 3074.5 0.58 U5 v1i4+vi6 V1 vi1+ri9
f 3066 1.00 3078.4 1.00 12 vi4+v1s
g 3076 0.33 3086.4 0.19 v13+v16 V4
h 3087 0.28 3104.4 0.53 v11+v18 V4
j 3099 0.35 3115.7 0.44 viatris  v2

Table S2: CN stretch fundamental frequency (in cm™!) of various CN-PAHs computed with
the rDSD-TZ+B3LYP hybrid method.

Molecule CN Stretch Frequency
Cyanobenzene 2229
l-cyanonaphthalene 2220
2-cyanonaphthalene 2226
1-cyanoanthracene 2207
2-cyanoanthracene 2220
3-cyanoanthracene 2223
1-cyanophenanthrene 2213
2-cyanophenanthrene 2226
3-cyanophenanthrene 2226
4-cyanophenanthrene 2219
5-cyanophenanthrene 2218
1-cyanopyrene 2222
2-cyanopyrene 2215
3-cyanopyrene 2224
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Figure S1: Experimental (top), first derivative (middle), and second derivative (bottom)
absorption spectrum (top) of 9-cyanoanthracene in the 2150 - 2350 cm ™! range.



