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[2+2] solid-state photodimerisation in a ternary co-crystal: a synthon approach

K Bal Raju?, Chilla malla reddy !

1DCS, IISER-Kolkata, Nadia Dist Kolkata, India
E-mail: kbrchary.chemistry@gmail.com

[2+2] solid-state photodimerisation is a challenging task in some organic compounds like olefins. However, there are some
reports to address such problems through co-crystallisation approach. For instance, co-crystallization of 1,2-bis(4-
pyridyl)ethylene with resorcinol [1] (O-HeeeN), thiourea[2] (Type I, Type II N-HeeeN) and utilization of AgeeeAg weak
interactions in such a reaction of N,N’-bis(3-(4-pyridyl)acryloyl)-hydrazine (4-PAH)[3]. Here, we describe a ternary co-crystal
approach to performing the [2+42] solid-state photodimerisation reaction. For the strategy, we chose a ditopic hydrogen-
bond donor and two different hydrogen bond acceptors. Among the hydrogen bond acceptors one acceptor is useful to
make acid-base synthon (result in dimer) and another acceptor is helpful to assemble this further through phenol-pyridine
synthon, giving rise to the ternary co-crystal. As we anticipated the crystallization of 4-hydroxycinnamic acid (ditopic
hydrogen bond donor) with 2-amino pyridine (first acceptor) and 1,2-bis(4-pyridyl)ethylene (second acceptor) yielded a
ternary co-crystal. The crystal structure reveals that acid-amide dimer is formed between 4-hydroxycinnamic acid and 2-
amino pyridine by the proton transfer from acid to base with carboxylic acid-aminopyridine synthon. The free O-H and N-H
groups of acid and pyridine, respectively are connected to 1,2-bis(4-pyridyl)ethylene by O-HeeeN and N-HeeeN hydrogen
bonds with phenol-pyridine and amine-pyridine synthons. From the crystal packing of ternary co-crystal (Figure 1), the
olefin satisfies the criteria of Schmidt condition for photdimerisation reaction and a powdered crystalline sample was exposed
to UV irradiation for 20 h, which yielded the photodimerised product in a quantitative yield.
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Figure 1. Supramolecular synthons involved in the erystal structure of a ternary
co-crystal and its photodimerized product (bottom)
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