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Figure S1. Mass spectrum of the electron impact ion source obtained by an expansion of Py vapor (T=50°C)
seeded in Ar (6 bar). It is dominated by Ar," and Py," clusters as well as fragments of Py’ produced by
electron and/or chemical ionization. The H,O impurity in the gas inlet system leads to the formation of
(H20),", (H20),H", Py, -(H,0),, and PyH"-(H,0), clusters. Part of the spectrum is vertically expanded by a
factor of ten to show weak peaks. At m/z 107, the weak signal of Py'-Ar is observed. In general, the
abundance of Py'-Ar, clusters rapidly decreases with n, consistent with the formation of weakly bound

clusters by sequential addition of Ar ligands to Py".

Figure S2. Mass spectra obtained by mass-selecting Py*-Ar, clusters with n=5 and 6 using the first
quadrupole and scanning the second quadrupole for laser off (MD, metastable decay) and laser on (LID,
laser-induced dissociation). The IR laser frequency is tuned to the NH stretch vibration at 3414 cm” (n=5, 6).

LID of n<5 produces Py*-Ar,, fragment with m=0, while LID of n=6 produces mostly m=1.

Figure S3. The three highest occupied = molecular orbitals (HOMO, HOMO-1, HOMO-2) and the lowest
unoccupied © molecular orbital (LUMO) of neutral Py calculated at the B3LYP-D3/aug-cc-pVTZ level.

Figure S4. Potential energy diagram for the n«>H isomerization of Py'-L with L=Ar and N, calculated at the
B3LYP-D3/aug-cc-pVTZ level. Distances, relative (Ey, E.), and binding (Do, D.) energies are given in A and

kJ mol™.

Figure S5. Local minimum structures of Py’-Ar, clusters (n=1 and 2) obtained at the B3LYP-D3/aug-cc-

pVTZ level (Table S2). Intermolecular bond lengths (in A) and total binding energies (Dy) are indicated.

Figure S6. Minimum structures of neutral n-bonded and H-bonded Py-L dimers with L=Ar, N,, and H,O
obtained at the B3LYP-D3/aug-cc-pVTZ level (Table S3). Intermolecular bond lengths (in A), bond angle (in

degree), and total binding energies (Dy) are indicated.

Figure S7. Local minimum structures of Py’-(N,), clusters (n=1 and 2) obtained at the B3LYP-D3/aug-cc-

pVTZ level (Table S2). Intermolecular bond lengths (in A) and total binding energies (Dy) are indicated.

Figure S8. Local minimum structures of Py-H,O dimers obtained at the B3LYP-D3/aug-cc-pVTZ level

(Table S4). Intermolecular bond lengths (in A) and total binding energies (D) are indicated.
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