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Figure 2. Modifications of barbituric acid and employed reaction conditions, with the
approximate half-life for each reaction
,t1/2 (hours)

Mechanochemistry is becoming recognized as a technique because it can promote

solid-state reactions quickly and quantitatively, even on a large scale. It was

recognized, not only as a tool for making know chemistry ''greener'' but is also

enabling access to processes and products usually not feasible in solution [1,2].

Multicomponent solids, like cocrystals have been recognized and used to execute

solid state reactions selectively and efficiently. Building on these recent advances,

herein we employ real-time in situ Raman spectroscopy monitoring [3,4] to explore

the possibilities of manipulating the reaction kinetics and chemical reactivity of the

Knoevenagel condensation in solid state. We emphasize in particular reaction paths

and product selectivity that can be explored in the solid state by applying principles

of crystal engineering [5,6] through the use of polymorphs, desmotropes,

cocrystals, or salts.

Figure 2. (a) In situ monitoring of milling of bu with van with ox present. Product 1 is briefly in form I before transforming into form II and 
finally into form III after 3 h. (b) Change in intensity of the strongest band of 1 positioned at 1542 cm−1.corresponding to the newly formed
C=C bond. Profiles for the reaction with ox exhibit breaks due to the initially formed form I transforming into form II, and later into form III. 
See the text for labels. (c) Raman spectra of barb, van, the cocrystal, and form I, II and III.

Figure 1. Knoevenagel Condensation between barbituric acid and vanillin proceeding from
keto and enol tautomer of barbituric acid

Figure 1. (a) In situ monitoring of milling of e-barb with van. Characteristic band positions for van (1594 and 1667 cm−1) and product 1 (1542
cm−1) are indicated. The color legend is given on the right. (b) Reaction kinetics derived from the change in the intensity of the strongest band 
of 1 positioned at 1542 cm−1. The delay in the formation of 1 for the barb + van reaction is due to the formation of the intermediate bv cocrystal. 

c)

Figure 3. Reaction kinetics of the reaction of barb and van with solid and liquid additives, involving anhydrious oxalic salt

o It is possible to manipulate solid-state mechanochemical reactivity and reaction kinetics
of Knoevenagel condensation reaction between barbituric acid and vanillin

o Decceleration and around 10-fold acceleration of the reaction have been achieved

o It is assumed that reactions were enabled in a reaction environment with facile proton 
transfer, involving acidic and basic species akin to a supramolecular catalysis
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