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Dimers and trimers of formamidine and its mono-halogenated

analogues HN@CHNHX, (X = H, Cl, Br, or I): A comparative

study of resonance-assisted hydrogen and halogen bonds
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3.6. Summary and future work

The results of the computational study on the intermolecular
N—X.--N interaction occurring in dimer and trimer clusters of
formamidine (X=H), and its mono-halogenated analogues
(X =(l, Br, or I) show that the hydrogen bond interaction is consis-
tently stronger than the halogen bond interaction when the halo-
gen is either Cl or Br. Trimerization strengthens the halogen
bond interactions but weakens the hydrogen bond interaction. De-
spite these opposite effects, the hydrogen bond remains stronger
than the halogen bond, when the halogen is Cl or Br. With regard
to X =1, it is found that the N—I.--N interaction is of comparable
strength to the N—H---N interaction for the dimer clusters. Upon
trimerization, however, the N—I---N interaction becomes much
stronger than the N—H.--N interaction. In fact, the iodine bond
interaction in the trimer becomes so strong that it results in the io-
dine atom being symmetrically positioned between the two nitro-
gen atoms: N--I---N. Such a drastic geometrical change appears to
be facilitated by the iodine being much larger and polarizable than
the other X atoms. Certainly the size of the iodine atom gives it a
better capacity to support the extent of positive charge developed
upon separation from the nitrogen to which it is covalently bound.
Likewise, the rest of the molecule needs to take care of the negative
charge developed upon iodine separation. Here, the N=C—N frag-
ment is instrumental in stabilizing the partial negative charge by
delocalization through the m-conjugated system.
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