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Abstract  :  The  stereoisomers  (E)-2,2-dimethyl-4-(4-subsitutedstyryl)-2,3-dihydro-1H-[1,5]-benzodiazepine  3(a-d)  were
synthesized  via  the  condensation  reaction  of  2,2,3  4-trimethyl-2,3-dihydro-1H-1,5-benzodiazepine  (BZD)  1  with  the
benzaldehyde derivatives 2(a-d) in polar protic solvent as ethanol. The chemical structure of the prepared products was
confirmed by NMR (¹H and ¹³C),  HRMS, and X-ray analysis of  the crystal  structure 3d. The condensation reaction was
examined using DFT calculations at the theoretical level of B3LYP/6-311G(d,p). Frontier molecular orbital analysis shows that
the most favorable interaction is between the HOMO of BZD 1 and the LUMO of 2(a-d). On the other hand, the calculation of
the global reactivity indices (softness,  hardness,  and chemical  potential)  confirmed that benzodiazepine BDZ 1 act as a
nucleophile, whereas the aldehyde derivatives 2(a-d) play the role of electrophile. Furthermore, we identified each reagent's
reactive sites by the measurement of the reactivity indices to explain the experimentally observed regioselectivity, using Fukui
local reactivity descriptors. A one-step mechanism reaction and order 2 water elimination were investigated. We also looked at
how the electron-withdrawing groups (EWG) of various aldehydes affected the reaction's mechanism and the stability of
products 3(a-d).
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