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INTRODUCTION

Nano-Catalysts are gradually emerging in the field of synthetic organic chemistry. These
catalysts are growing attention because these catalysts have the features: high surface area,
less reaction time, high yields, high selectivity, simple workup, reusable, easy to preparation
& handle and low cost. Magnetite has a cubic inverse spinal structure with space group of
Fd3m. It is an ideal oxide support, easy to prepare, having a very active surface for
absorptions or immobilization of metals and ligands, which can be separated by magnetic
decantation after reaction. Therefore, magnetite nanoparticlest® are one of the most widely
studied materials in multidisciplinary research includes biotechnology, biomedicine, MRI,

catalysis etc. (Fig. 1).
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Applications: In future these catalysts will play a significant role in organic synthesist*?, in
addition these catalysts with linkers and ligands will play an important role in asymmetric
organic synthesis, pharmaceutical and chemical industries.’>*Y These catalysts were
successfully used for the formation of C-C bond reactions, functional group transformations,
synthesis of heterocyclic and carbocyclic molecules, biologically active molecules and
natural products (Fig.2). Moreover these catalysts are extending via linkers and ligands in
asymmetric organic chemistry. Hence at present there is much understanding on nano-
magnetite catalysts in synthetic organic chemistry, in approaching these catalysts will play a
vital role in organic synthesis and asymmetric synthesis in pharmaceutical and chemical

industries.

Nano-Magnetite
Supported Catalysts

l l | l

C-C Bond forming Functional group Carbocyclic Biologically active Assymetric
reactions transformations & Heterocyclic molecules & synthesis
Fig. 2 molecules Natural products

Very recently synthesis and applications of these catalysts in organic chemistry have been
successfully developed. Some of the recent work for C-C bond forming reactions™™,

8[20’21],

functional group transformation multicomponent  reactions’®,  heterocyclic

compounds'®! and asymmetric synthesis®® presented few recent work below.

1. C-C Bond forming reaction
Fe;04-Pd catalyzed employed for Sononagashira coupling reaction!*®! of several aromatic aryl

halides and alkynes in high yields (Scheme 1).
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Scheme 1. Sonagasgira coupling

2. Functional group transformations

Gawande!?® et. al. used cobalt-magnetite catalyst for the oxidation of alcohols with high
yields (Scheme 2). Further very recently they used Ni-magnetite catalyst for the selective
reduction of nitro-group of halogenated nitroarenes. The same catalyst also successfully

employed for reduction of carbonyl compounds®! (Scheme 3).
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Scheme 2. Oxidation of alcohols
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Scheme 3. Reduction of aromatic nitro and carbonyl compounds

3. Multicomponent reactions
Gawande!?? et al recently established magnetite linked L-cysteine for synthesis of -amino

carbonyl compounds reaction between aniline, benzaldehyde and cyclohexanone (Scheme 4).
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Scheme 4. Synthesis of B—amono carbonyl compounds

4. Heterocyclic molecules
Recently Cupper-magnetite-glutathione catalyst’®®! used for the synthesis of 1,2,3-triazole
compounds in aqueous media under MW irradiation. Selectively 1,4 products obtained in
high yield with this catalyst.
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Scheme 5. Synthesis of 1,2,3-triazole

5. Asymmetric hydrogenation

Ru-Magnetite supported catalyst!*”! prepared for asymmetric hydrogenation of aromatic
ketones for this first they prepared 4-phosphonic acid substituted R-BINAP which was
followed by Ru complex through phosphonate group onto the surface of magnetite.
Asymmetric hydrogenation of aromatic ketones did up to 98% ee of corresponding alcohols
(Scheme 6).
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Scheme 6. Assymetric hydrogination of aromatic ketones

WWW.Wjpr.net Vol 7, Issue 4, 2018. 377




Dandamudi et al. World Journal of Pharmaceutical Research

CONCLUSIONS

Nano-Catalysts were successfully employed synthetic organic chemistry due to their high
surface area, less reaction time, high yields, high selectivity, simple workup, reusable, easy to
preparation & handle and low cost. In future, these catalysts could be useful in

multidisciplinary research includes biotechnology, biomedicine etc.

ACKNOWLEDGEMENTS

We express our gratitude to our colleagues and friends for their suggestions and helpful
discussions. D. V. L. thanks CUG and V. R thanks UGC for NFHE fellowship. P.S thanks for
providing UGC non-NET Fellowship. Authors are grateful to Prof. S. A Bari Hon’ble Vice-

Chancellor, CUG for his kind support and encouragement

REFERENCES

1. B. G. Manoj, G. Anandarup, A. Tewodros, G. Huizhang, V. B. Ankush, P. Dong-Liang,
Z. Radek and S.V, Rajender, Chem. Soc. Rev., 2015; 44: 7540.

2. B. G. Manoj, N.S. Sharad, Z. Radek and S.V. Rajender, Acc. Chem. Res., 2014; 47:
1338-1348.

3. B. G. Manoj, S. B. Paula and S. V. Rajender, Chem. Soc. Rev., 2013; 42: 3371-3393.

4. R. Cano, D.J. Ramon and M. Yus, J. Org. Chem., 2011; 76: 5547-5557.

5. T. Zeng, L. Yang, R. Hudson, G. Song, A. R. Moores and C.-J. Li, Org. Lett., 2011; 13:
442445,

6. B. G. Wang, B. C. Ma, Q. Wang and W. Wang, Adv. Synth. Catal., 2010; 352:
2923-2928.

7. M.J.Jinand D. H. Lee, Angew. Chem., Int. Ed., 2010; 49: 1119-1122.

8. V. Polshettiwar and R. S. Varma, Chem.—Eur. J., 2009; 15: 1582-1586.

9. V. Polshettiwar, B. Bauwati and R. S. Varma, Green Chem., 2009; 11: 127-131.

10. S. Shylesh, J. Schweizer, S. Demeshko, V. Schu'nemann, S. Ernst and W. R. Thiel, Adv.
Synth. Catal., 2009; 351: 1789-1795.

11.J. Chen, Q. Zhang, Y. Wang and H. Wan, Adv. Synth. Catal., 2008; 350: 453—464.

12. V. Cadierno, J. Francos and J. Gimeno, Chem.—Eur. J., 2008; 14: 6601-6605.

13. A. K. Diallo, C. Ornelas, L. Salmon, J. R. Aranzaes and D. Astruc, Angew. Chem., Int.
Ed., 2007; 46: 8644-8648.

14.J. Lo pez-Serrano, S. B. Duckett, S. Aiken, K. Q. Almeida Len"ero, E. Drent, J. P. Dunne,
D. Konya and A. C. Whitwood, J. Am. Chem. Soc., 2007; 129: 6513-6527.

WWW.Wjpr.net Vol 7, Issue 4, 2018. 378




Dandamudi et al. World Journal of Pharmaceutical Research

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

F. Shi, M. K. Tse, M.-M. Pohl, A. Bru“ckner, S. Zhang and M. Beller, Angew. Chem.,
Int. Ed., 2007; 46: 8866-8868.

D. Lee, J. Lee, H. Lee, S. Jin, T. Hyeon and B. M. Kim, Adv. Synth. Catal., 2006; 348:
41-46.

R. Abu-Rezig, H. Alper, D. S. Wang and M. L. Post, J. Am. Chem. Soc., 2006; 128:
5279-5282.

H. M. R. Gardimalla, D. Mandal, P. D. Stevens, M. Yen and Y. Gao, Chem. Commun.,
2005: 4432-4434.

J.M. Lix, X.G. Peng, W.Sun, Y.W. Zhao and C. G. Xia, Org.Lett, 2008; 10: 3933-3936.
M.G.Gawande, A.K. Rathi, I. D. Nogueira, A. Velhinho, J. J. Shrikhande, U.U. Indulkar,
R.V. Jayaram, C.A.A. Ghumman, N. Bundaleski and O.M.N.D, Teodoro, Chem Plus
Chem, 2012; 77: 865-871.

M. B. Gawande, A. K. Rathi, P. S. Branco, I. D. Nogueira, A. Velhinho, J. J. Shrikhande,
U. U. Indulkar, R. V. Jayaram, C. A. A. Ghumman, N. Bundaleski and O. M. N. D.
Teodoro, Chem.—Eur. J., 2012; 18: 12628-12632.

M. B. Gawande, A. Vehinho, I. D. Nogueira, C.A.A. Ghumman, O. Teodoro and P.S.
Branco, RSC Adv., 2012; 2: 5027-5037.

H.C. Kolb, M.G. Finn and K.B.Sharpless, Angew. Chem., Int. Ed., 2001; 40: 2004-2021.
A.G. Hu, G.T. Yee and W.B. Lin, J.am.Chem. Soc, 2005; 127: 12486-12487.

WWW.Wjpr.net Vol 7, Issue 4, 2018. 379




