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Schiff bases (imine or azomethine –N=CH–), which were first obtained by a German
chemist, H. Schiff, in 1864, may be part of a popular group of organic compounds prepared
from primary amines and aldehyde or ketone. If you look at their history, they have a
classical impression, but are an evergreen field; in recent years, a review article with the
title “Artistic Beauty” has been published [1]. In this short review article, we will introduce
a small portion of the latest research examples and trends, focusing on papers published in
2023, according to typical research theme classifications.

Typical research theme classifications, for example, are presented in this paper.

(1) Basic (Physical and Chemical) Properties of Schiff Bases

The stable introduction of optically active moieties that can be applied to organic
synthesis, etc. (optically active polycyclic aromatic Schiff bases [2]), and further progress in
instrumental analysis and theoretical calculations [3] of these complexes (multiple analyses,
the use of tools [4]) is shown. Schiff bases have long been a hot topic, not only in organic
compounds, but also in metal complexes, and the study of their stereochemistry continues
to be important.

(2) Formation Mechanism or Principle in the Synthesis of Schiff Bases

The synthesis of functional groups (C=N) and its mechanism can be established. As a
method for introducing optical activity, there is a preferential enrichment of enantiomers
through racemic crystallization. A new example from the amino acid Schiff base was
shown [5]. Reports of new cases of rare phenomena are expected to play a role in deepening
new understanding of their mechanisms and principles.

(3) Reactions Involving Schiff Bases or Their Metal Complexes

They are used exclusively as catalysts in reactions, including both organic substan-
ces [6,7] and metal complexes [8–10]. A summary of the paper title exemplifies the target
response of the latest report.

Synthesis and the catalytic activity of bifunctional phase transfer organic catalysts
based on camphor [6].

Synthesis of cyclic amino acid using asymmetric phase transfer catalyst [7].
Spectroscopic characterization, catalytic activity, and biological activity of vanadium(V)

oxide complexes with chiral tetradentate Schiff bases [8].
New oxidatively stable ligands for the chiral functionalization of amino acids in

Ni(II)–Schiff base complexes [9].
Picolinaldehyde–zinc(II)–palladium (0) catalyst system for the asymmetric α-allylation

of N-unprotected amino esters [10].

(4) Schiff Base Ligands in Metal Complexes

Schiff base metal complexes as reaction catalysts and solid-state physical properties
(materials science) have been transferred to (3) and (7), respectively. The molecular design of
organic ligands is important for the adsorption of gas molecules onto porous metal-organic
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complexes [11] and magnetic complexes [12] that respond to external fields, and the ease
of synthesis of Schiff bases is utilized. (Actually, the cited references in this short text are
limited to journals that can be viewed at the author’s affiliated institution.) Coincidentally,
all of these examples are notable for their theme of optical activity, such as the resolution
of racemates.

(5) Analysis or Classification Using Schiff Base Compounds

Circularly polarized light emission of organic molecules (strictly, typical element
complexes) as Schiff base compounds [13], and optically active Raman spectroscopy of
biologically related molecules [14], as well as Schiff base metal complexes with poly-
meric ligands, are employed. There are some reports of phosphorescence [15]. Significant
progress has been made in the spectroscopic analysis of new optical activities that go
beyond UV–visible circular dichroism. In wet analysis, a highly selective and sensitive ion
recognition probe based on a “chiral” thiourea Schiff base has been reported [16]; the study
of optical activity is still important.

(6) Medical or Biological Applications of Schiff Bases

Spectroscopic studies and confocal and live-cell imaging using chiral Schiff bases
as probes were reported [17]. Optically active Schiff bases are also used for imaging,
which is also the analysis of (5). The biological activities of metal complexes (such as
antibacterial activity, which has been frequently reported recently) have been categorized
into (3) and reported.

(7) Use of Schiff Bases in Materials Science or Engineering

In addition to azo groups, imine groups are used in liquid crystals; some do not
exhibit optical activity unless they are optically active [18]. One aspect of dealing with
liquid crystals is the development of polymers into supramolecules. Porous solids include
covalent organic frameworks. For the enantioselective adsorption of amino acids, a post-
framework synthesis modification synthesis method was adopted [19]. Schiff bases are
suitable for such synthesis because they can easily form imine groups and are easily
hydrolyzed. Schiff base complexes of copper and rare earths have been reported to have
the functions of magnetism (single molecule magnet), magneto-optical Faraday effect, and
proton conduction. Proton conduction and single-molecule magnets alone are unrelated,
but these are characterized by being optically active complexes of enantiomers [20] and
homochiral [21] to exhibit the Faraday effect.

According to previous views of Schiff base compounds [22], these are most widely
used as intermediates in organic synthesis, and applied as catalysts, pigments and dyes,
polymer stabilizers, and so on. Many studies have been carried out on Schiff bases not only
as organic compounds, but also as ligands for metal complexes. Needless to say, Schiff
bases as organic ligands also played an important role in the development of inorganic
coordination chemistry, and were an essential point in the development of bioinorganic
chemistry and optical or magnetic materials in the solid state.

My (T.A.’s) recent review [23] that presents photofunctions of hybrid materials com-
posed of Schiff base metal complexes and metal nanoparticles or semiconductors also dealt
with ligand-induced chirality and applications. Here, again, the introduction of optical
activity into Schiff bases at the molecular or material level (rather than at the crystalline
level [24]) was occasionally observed. One reason for this is undoubtedly the ease of
molecular design and organic synthesis, and the ease of binding to metal ions as organic
ligands. In this way, this Special Issue aims to be a comprehensive, interdisciplinary review
of Schiff base compounds, with an emphasis on the latest advances.

Author Contributions: Collecting references C.T.; writing T.A.; and checking D.N. All authors have
read and agreed to the published version of the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.



Molecules 2023, 28, 7990 3 of 3

References
1. Fabbrizzi, L. Beauty in Chemistry: Making Artistic Molecules with Schiff Bases. J. Org. Chem. 2020, 85, 12212–12226. [CrossRef]

[PubMed]
2. Tada, K.; Ikegaki, C.; Fuse, Y.; Tateishi, K.; Sogawa, H.; Sanda, F. Optically active polyaromatic Schiff base adopting stable

secondary structures. Polymer 2023, 268, 125703. [CrossRef]
3. Li, G.; Li, D.; Alshalalfeh, M.; Cheramy, J.; Zhang, H.; Xu, Y. Stereochemical Properties of Two Schiff-Base Transition Metal

Complexes and Their Ligand by Using Multiple Chiroptical Spectroscopic Tools and DFT Calculations. Molecules 2023, 28, 2571.
[CrossRef]

4. Zhang, J.; Song, M.; Tang, W.; Xue, D.; Xiao, J.; Sun, H.; Wang, C. Transforming Racemic Compounds into Two New Enantioen-
riched Chiral Products via Intermediate Kinetic Resolution. ACS Catal. 2023, 13, 15603–15610. [CrossRef]

5. Yan, L.; Li, Z.; Zhong, X.; Du, J.; Xiong, Y.; Peng, S.; Li, H. Preferential Enrichment of Enantiomer from Amino Acid Schiff Bases
by Coordination Interaction and Crystallization. Materials 2023, 16, 530. [CrossRef] [PubMed]

6. Ciber, L.; Požgan, F.; Brodnik, H.; Štefane, B.; Svete, J.; Waser, M.; Grošelj, U. Synthesis and Catalytic Activity of Bifunctional
Phase-Transfer Organocatalysts Based on Camphor. Molecules 2023, 28, 1515. [CrossRef] [PubMed]

7. Espinoza-Hicks, J.C.; Chávez-Flores, D.; Galán, G.Z.; Camacho-Dávila, A.A. Synnthesis of cyclic amino acid baikiain via
asymmetric phase transfer catalysis. J Heterocycl. Chem. 2023, 60, 1027–1031. [CrossRef]

8. Romanowski, G.; Budka, J.; Inkielewicz-Stepniak, I. Synthesis, Spectroscopic Characterization, Catalytic and Biological Activity
of Oxidovanadium(V) Complexes with Chiral Tetradentate Schiff Bases. Molecules 2023, 28, 7408. [CrossRef]

9. Dmitrieva, A.V.; Levitskiy, O.A.; Grishin, Y.K.; Magdesieva, T.V. A new oxidatively stable ligand for the chiral functionalization of
amino acids in Ni(II)–Schiff base complexes. Beilstein J. Org. Chem. 2023, 19, 566–574. [CrossRef]

10. Li, Q.; Liu, Y.; Li, C. Picolinaldehyde-Zinc(II)-Palladium(0) Catalytic System for the Asymmetric α-Allylation of N-Unprotected
Amino Esters. Chem. Eur. J. 2023, 29, e202301348. [CrossRef]

11. Lin, Y.; Tian, X.; Zhu, B.; Chen, D.; Huang, C. Five Porous Complexes Constructed from a Racemic Ligand: Synthesis, Chiral
Self-Assembly, Iodine Adsorption, and Desorption Properties. Inorg. Chem. 2023, 62, 12099–12110. [CrossRef] [PubMed]

12. Kelly, C.T.; Jordan, R.; Felton, S.; Müller-Bunz, H.; Morgan, G.G. Spontaneous Chiral Resolution of a MnIII Spin-Crossover
Complex with High Temperature 80 K Hysteresis. Chem. Eur. J. 2023, 29, e202300275. [CrossRef] [PubMed]

13. Ikeshita, M.; Oka, T.; Kitahara, M.; Suzuki, S.; Imai, Y.; Tsuno, T. Circularly Polarized Luminescence of Chiral Schiff-base Boron
Difluoride Complexes Liquefied with Polyethylene Glycol Chains. Chem. Lett. 2023, 52, 556–559. [CrossRef]

14. Ohya, M.; Kikukawa, T.; Matsuo, J.; Tsukamoto, T.; Nagaura, R.; Fujisawa, T.; Unno, M. Structure and Heterogeneity of Retinal
Chromophore in Chloride Pump Rhodopsins Revealed by Raman Optical Activity. J. Phys. Chem. B 2023, 127, 4775–4782.
[CrossRef] [PubMed]

15. Ikeshita, M.; Orioku, K.; Matsudaira, K.; Kitahara, M.; Imai, Y.; Tsuno, T. Liquid Based Circularly Polarized Phosphorescence of a
Chiral Schiff Base Platinum(II) Complex Bearing Polyethylene Glycol Chains. ChemPhotoChem 2023, 7, e202300010. [CrossRef]

16. Yang, S.; Huang, Y.; Lu, A.; Wang, Z.; Li, H. A Highly Selective and Sensitive Sequential Recognition Probe Zn2+ and H2PO4
−

Based on Chiral Thiourea Schiff Base. Molecules 2023, 28, 4166. [CrossRef]
17. Ranjani, M.; Keerthana, V.; Selvakumar, S.; Lynch, V.M.; Mohankumar, A.; Palanisamy, S.; Kalaivani, P.; Prabhakaran, R.

Multifaceted Chiral Probe 2,3-Dihydro-4-hydroxy-chromene Schiff Base in Detecting Cu2+ Ions, L-Histidine, and Imidazole:
Spectroscopic Investigation and Confocal and Live Cell Imaging. ACS Appl. Bio Mater. 2023, 6, 2358–2369. [CrossRef]

18. Burmistrov, V.; Batrakova, A.; Aleksandriiskii, V.; Novikov, I.; Belov, K.; Khodov, I.; Koifman, O. Conformational and Supramolec-
ular Aspects in Chirality of Flexible Camphor-Containing Schiff Base as an Inducer of Helical Liquid Crystals. Molecules 2023, 28,
2388. [CrossRef]

19. Tang, X.; Yang, Y.; Li, X.; Wang, X.; Guo, D.; Zhang, S.; Zhang, K.; Wu, J.; Zheng, J.; Zheng, S.; et al. Postmodification of an
Amine-Functionalized Covalent Organic Framework for Enantioselective Adsorption of Tyrosine. ACS Appl. Mater. Interfaces
2023, 15, 24836–24845. [CrossRef]

20. Zhu, S.; Zhou, Y.; Liu, F.; Lei, Y.; Liu, S.; Wen, H.; Shi, B.; Zhang, S.; Liu, C.; Lu, Y. A Pair of Multifunctional Cu(II)–Dy(III)
Enantiomers with Zero–Field Single–Molecule Magnet Behaviors, Proton Conduction Properties and Magneto–Optical Faraday
Effects. Molecules 2023, 28, 7506. [CrossRef]

21. Liu, C.; Zhu, S.; Lu, Y.; Hao, X.; Wen, H. Homochiral Cu6 Dy3 single-molecule magnets displaying proton conduction and a
strong magneto-optical Faraday effect. Inorg. Chem. Front. 2023, 10, 3714–3722. [CrossRef]

22. Akitsu, T. (Ed.) Schiff Base in Organic, Inorganic and Physical Chemistry; IntechOpen: London, UK, 2023.
23. Akitsu, T.; Miroslaw, B.; Sudarsan, S. Photofunctions in Hybrid Systems of Schiff Base Metal Complexes and Metal or Semicon-

ductor (Nano)Materials. Int. J. Mol. Sci. 2022, 23, 10005. [CrossRef]
24. Marzouki, R.; Akitsu, T. (Eds.) Crystal Growth and Chirality—Technologies and Applications; IntechOpen: London, UK, 2023.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1021/acs.joc.0c01420
https://www.ncbi.nlm.nih.gov/pubmed/32864964
https://doi.org/10.1016/j.polymer.2023.125703
https://doi.org/10.3390/molecules28062571
https://doi.org/10.1021/acscatal.3c04599
https://doi.org/10.3390/ma16020530
https://www.ncbi.nlm.nih.gov/pubmed/36676268
https://doi.org/10.3390/molecules28031515
https://www.ncbi.nlm.nih.gov/pubmed/36771181
https://doi.org/10.1002/jhet.4648
https://doi.org/10.3390/molecules28217408
https://doi.org/10.3762/bjoc.19.41
https://doi.org/10.1002/chem.202301348
https://doi.org/10.1021/acs.inorgchem.3c01646
https://www.ncbi.nlm.nih.gov/pubmed/37450691
https://doi.org/10.1002/chem.202300275
https://www.ncbi.nlm.nih.gov/pubmed/37037023
https://doi.org/10.1246/cl.230177
https://doi.org/10.1021/acs.jpcb.3c01801
https://www.ncbi.nlm.nih.gov/pubmed/37201188
https://doi.org/10.1002/cptc.202300010
https://doi.org/10.3390/molecules28104166
https://doi.org/10.1021/acsabm.3c00200
https://doi.org/10.3390/molecules28052388
https://doi.org/10.1021/acsami.3c02025
https://doi.org/10.3390/molecules28227506
https://doi.org/10.1039/D3QI00634D
https://doi.org/10.3390/ijms231710005

	References

