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S1. Calculation of interactions energy in edge-to-face interactions between two pyridine molecules

The interaction energy between two pyridine molecules, AE (g, pq), Was defined as difference of energy of
dimer molecule and energies of monomers. In the symbol (PyLP.), P4 denotes the donor-pyridine molecule; symbol

P, denotes the acceptor pyridine molecule, while the symbol L denotes edge to face orientation of molecules.

AE (PdLPa)=F, . -E. —E:. (1)

The energy of edge to face interaction, between two pyridine molecules with hydrogen bonds in W1-P4 1P,
and PyLP,“W2systems (W1 is water molecule that forms hydrogen bond with donor-pyridine, while W2 is water
molecule that forms hydrogen bond with acceptor pyridine) was calculated for binary system using the equations 2
and 3.

AE W1---Pd 1 Pa)= EWlPdPa_ EWlPd B EPa ?

AE (Pd J_ PaWZ) = EPdPaWZ_ EPd - EPaWZ (3)

The change of strength of edge-to-face interactions between two pyridine molecules in systems with hydrogen bonds
(W1PyLP, or P4LP,~W2) and without hydrogen bond (P4.LP,) is expressed by AAE (the equation 4 and 5).

AAE =AE W1..-Pd L Pa)- AE (Pd_LPa) 4)

AAE =AE (Pd LPa---W2)- AE (Pd L Pa) ®)



The energy of edge-to-face interaction between two pyridine molecules, where both pyridines are with

simultaneous hydrogen bonds; W1 Py LP, W2 system was determined using the equation 6.

AE (\Nl Pd L Pa---W 2) = EWlpdpawg - EWlPd o EPaW2 ©

The change of strength of edge-to-face interactions between two pyridine molecules in W1Py 1P, W2 and Py 1P,

systems, can be expressed by AAE (the equation 7).

AAE =AE W1---Pd L Pa---W2)— AE (Pd L Pa) 0

S2. Model system for simultaneous CH/O interaction
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Figure S1. Model system used for calculations of simultaneous CH/O interaction.

S3. Optimization of water molecule in trimers

In both studied model systems, geometry of pyridine dimer was fixed while water molecule was optimized using
MP2 method and cc-pVTZ basis set. In starting geometry, water molecule is perpendicular to the plane of pyridine
and H---N distance is 2.0 A in both model systems. In model system W1---PyL P,opanti system, H-O-H N torsion
angle is -119.43° while in model system Py LP,---W2 |5 syn the same angle is -0.10°. After optimization, the water

molecule slightly changed its orientation. Namely, HN distance in W1:--P4L Pyojanti system is 1.928 A and H-O-



HN torsion angle is 28.87°. H'N distance in W1---P4L Pyo anti system is 1.956 A and H-O-H N torsion angle is
-63.13°.
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Figure S2. Geometries of two systems with optimized water molecule.

S4. Cooperativity energies for model systems with hydrogen bonded pyridines

Since it was of interest to investigate the cooperative effects of three-body systems we performed calculations for all
trimers to obtaine a quantitative account of cooperativity. Cooperativity energies, that consider interaction energies
between all pairs of molecules, were calculated using the following expressions:

AEpyripyraw= Epyrupyrow — (EpyritEpyrotEw ) (8)

where AEpyr1/pyr2, AEpyriw and AEpyopy are pair interaction energies calculated using expressions:

AEpyr1pyr2 = Epyripyra — (Epyra+Epyr) (9)
AEpyiiw = Epyriw — (Epyrn+Ew)

AEpyronw = Epyriw — (Epyro+Ew)

AEcoop= AEPyrl/PyrZ/\N - AEPyr/Pyr _AEPyrlNV - AEPyr2NV (10)

Cooperativity energy for four-body model system (tetramer) with the strongest edge-to-face interaction (-5.05

kcal/mol)

To investigate cooperative effects of four-body system we calculate cooperativity energy value (AEcoop) for
W1PyL P, W2 o1ani tetramer using the following expression:
AEco0p= Ewspyry/ pyr2 w2 — (Ewt + Epyri + AEpyr2 + Ewa) — (AEwypyn + AEwypyro+ AEwiwz + AEpyrypyra+ AEpyriwe +

AEpyromiz) — (AEwapyripyr2 + AEwupyriwz + AEwupyrawz T AEeyrpyrawz ) (11)



