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Figure S1: Optimized geometries of (a) Cs4Hj3p ... SPT ... CO, (b) Cs4H3... SPT ... NH3, (¢) Cs4H3¢ ... SPT ... SO, and (d)
Cs4Hyp ... SPT ... NO, composite-analyte complexes
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Figure S2: Optimized geometries of (a) Cs4Hj3g... 7PT ... CO, (b) Cs4H3q... 7PT ... NHj;, (¢) Cs4H3p ... 7PT ... SO, and (d)
Cs4H3p ... 7PT ... NO, composite-analyte complexes
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Figure S3: Optimized geometries of (a) Cs4Hjg ... 9PT ... CO, (b) Cs4H3g... 9PT ... NH;, (¢) Cs4Hj3¢ ... 9PT ... SO, and (d)
Cs4Hzp ... 9PT ... NO, composite-analyte complexes
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Figure S4: HOMO and LUMO orbitals of (a, ) Cs4H3¢ ... SPT ... CO, (b, f) C54H3y ... 5PT ... NH3, (¢, g) Cs4H3¢ ... 5SPT
... SO; and (d, h) Cs4H3q ... 5SPT ... NO, composite-analyte complexes

S3



9

>

;jﬂ)‘*fﬂn*f&‘”*}i q,@ioe}ﬂ"#ﬂﬁ*fr

23508y 3303 35983 B0 35953 %950 39353 » * 3005y 200 3508y %08 3503 %6050 308y >
239990 $SSSB88815:5-. MHNW&'””’
® ®
PR o Je

1B PR G R PR Fp eI P 1P P PRSPPI P P BB P

2153838888885 112888888851

() (2)
X

e
Jf#ﬂ ‘fi‘d#ﬁ BB 5oa. 8 e A i R R P o
m:sawmeﬂwa 3% m 228482

Figure S5: HOMO and LUMO orbitals of (a, e) Cs4H3g ... 7PT ... CO, (b, f) Cs4H3¢ ... 7PT ... NHj3, (¢, g) Cs4H3¢ ... 7PT ...

SO; and (d, h) Cs4H3y... 7PT ... NO, composite-analyte complexes
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Figure S6: HOMO and LUMO orbitals of (a, e) Cs4H3p ... 9PT ... CO, (b, f) Cs4H3¢ ... 9PT ... NHj, (¢, g) Cs4H3p ... 9PT ...

SO; and (d, h) Cs4H3y... 9PT ... NO, composite-analyte complexes
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Table S1: Ionization energy, electron affinity, chemical potential (n), hardness (1)), softness (S), and electrophilicity (®) of
C54H30 ...nPT ... CO, C54H30 ...nPT ... NH3’ C54H30 ...nPT ... SOZ and C54H30 ...nPT ... N02 (n= 3, 5, 7, 9) composite-
analyte complexes

System LE E.A Chemical Softness Hardness Electrophilicity
Potential (w)
W S @

Cs4H3...3PT 3.86 3.22 -3.54 1.58 0.32 19.80
Cs4H3...3PT...CO 3.88 3.23 -3.55 1.54 0.32 19.47
Cs4H3...3PT.. .NH; 3.92 3.27 -3.59 1.54 0.32 19.92
Cs4H3...3PT...SO, 3.92 3.29 -3.61 1.60 0.31 20.85
Cs4H3...3PT...NO, 4.45 2.56 -3.51 0.53 0.94 6.51
Cs4H3...5PT 3.78 3.19 -3.48 1.71 0.29 20.67
Cs4H3...5PT...CO 3.79 3.19 -3.49 1.69 0.30 20.62
Cs4H3...5PT...NH; 3.83 3.24 -3.53 1.69 0.30 21.14
Cs4H3...5PT...SO, 3.82 3.23 -3.53 1.91 0.30 21.04
Cs4H3...5PT...NO, 4.28 2.62 -3.45 0.60 0.83 7.18
Cs4H3...7PT 3.77 3.19 -3.48 1.72 0.29 20.77
Cs4H3...7PT...CO 3.78 663 -3.49 1.72 0.29 20.86
Cs4H3...7PT.. .NH; 3.81 3.23 -3.52 1.72 0.29 21.26
Cs4H3...7PT...SO, 3.82 3.24 -3.53 1.72 0.29 21.42
Cs4H3...7PT...NO, 4.03 3.19 -3.61 1.19 0.42 15.53
Cs4H3...9PT 3.76 3.18 -3.47 1.73 0.29 20.79
Cs4H3...9PT...CO 3.77 3.19 -3.48 1.73 0.29 20.91
Cs4H3...9PT.. .NH; 3.81 3.22 -3.52 1.72 0.29 21.28
Cs4H3...9PT...SO, 3.80 3.21 -3.51 1.72 0.29 21.16
Cs4H3...9PT...NO, 4.01 3.39 -3.70 1.63 0.31 22.38
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Figure S7: UV-vis Spectra of C54H30 s SPT, C54H30 ... 5PT... CO, C54H30 ... 5PT ... NH3, C54H30 ...5PT ... SOz and
Cs4Hzp ... SPT ... NO, composite-analyte complexes, computed at the TD-B3LYP/6-31G** level.
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Figure S8: UV-vis spectra of C54H3o .ee 7PT, C54H30 ... 7PT... CO, C54H30 ... 7PT ... NH3, C54H30 ... 7PT ... SOZ and
Cs4H3g ... 7PT ... NO, composite-analyte complexes, computed at the TD-B3LYP/6-31G** level.
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Figure S9: UV-vis spectra of C54H30 s 9PT, C54H30 ... 9PT... CO, C54H30 ...9PT ... NH3, C54H30 ...9PT ... SOZ and
Cs4Hzp ... 9PT ... NO, composite-analyte complexes, computed at the TD-B3LYP/6-31G** level.
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Figure S10: DOS spectra of (a) C54H3|] ...5PT ... CO, (b) C54H30 ...5PT ... NH3, (C) C54H30 ...5PT ... SOZ and (d) C54H30
... 5SPT ... NO; composite-analyte complexes

S8



10

Energy (eV)

= DOS spectrum
= Occupied orbitals
= Virtual orbitals

Energy (eV)

— DOS spectrum
— Occupied orbitals
= Virtual orbitals

10

-

= DOS spectrum
= Qccupied orbitals
—— Virtual orbitals

(b)

=20 -15 =5 0 5 10
Energy (eV)
= Alpha DO5 spectrum
104 —— Beta DOS spectrum
== Total DOS spectrum (scaled by 0.5)
—— Alpha Occupied orbitals
—— Alpha Virtual orbitals
Beta Occupied Orbitals
84 = Beta Virtual Orbitals
64
4 l h
2 B
04 ‘ r nm " I
LA 111 1111
=20 =15 -10 =h 0 5 1

Energy (eV)

Figure S11: DOS spectra of (a) C54H30 ... 7PT ... CO, (b) C54H30 ... 7PT ... NH3, (C) C54H30 ... 7PT ... SOZ and (d) C54H30

... 7PT ... NO; composite-analyte complexes
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Figure S12: DOS Spectra of (a) C54H30 ... 9PT ... CO, (b) C54H30 ...9PT ... NH3, (c) C54H30 ... 9PT ... SO; and (d) C54H30

... 9PT ... NO; composite-analyte complexes
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Figure S13: Color-mapped RDG isosurface graphs (3D) and scatter diagrams (2D) of (a) Cs4Hj3... SPT ... CO, (b) Cs4H3,
... 5PT ... NH3, (¢) Cs4H3¢ ... SPT ... SO; and (d) Cs4H3p ... SPT ... NO, composite-analyte complexes
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Figure S14: Color-mapped RDG isosurface graphs (3D) and scatter diagrams (2D) of (a) Cs4Hj3... 7PT ... CO, (b) Cs4H3,
... 7PT ... NH3, (¢) Cs4H3¢ ... 7PT ... SO, and (d) Cs4Hj3p ... 7PT ... NO, composite-analyte complexes
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Figure S15: Color-mapped RDG isosurface graphs (3D) and scatter diagrams (2D) of (a) Cs4Hj3... 9PT ... CO, (b) Cs4H3,
... 9PT ... NH3, (¢) Cs4H3p ... 9PT ... SO; and (d) Cs4Hj3p ... 9PT ... NO, composite-analyte complexes
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