Introduction

1.3 References

[1] R.I. Masel, "Chemical kinetics and catalysis" Wiley-Interscience New York, 2001.

[2] P. F Diederich, "Metal-Catalyzed Cross-Coupling Reactions" Wiley-VCH

Weinheim, 1998.

[3] A. Boudier, L.O. Bromm, M. Lotz, P. Knochel, "New applications of
polyfunctional organometallic compounds in organic synthesis" Angewandte

Chemie International Edition, 39 (2000) 4414-4435.

[4] A. Suzuki, "Synthetic studies via the cross-coupling reaction of organoboron

derivatives with organic halides" Pure and applied chemistry, 63 (1991) 419-422.

[5] T.N. Mitchell, "Palladium-catalysed reactions of organotin compounds" synthesis,

09 (1992) 803-815.

[6] J. Terao, N. Kambe, "Cross-coupling reaction of alkyl halides with Grignard
reagents catalyzed by Ni, Pd, or Cu complexes with n-carbon ligand", Accounts of

chemical research, 41 (2008) 1545-1554.

[7] P. Beak, A. Basu, D.J. Gallagher, Y.S. Park, S. Thayumanavan, "Regioselective,
diastereoselective, and enantioselective lithiation— substitution sequences:
Reaction pathways and synthetic applications", Accounts of chemical research, 29

(1996) 552-560.

[8] P. Knochel, W. Dohle, N. Gommermann, F.F. Kneisel, F. Kopp, T. Korn, L
Sapountzis, V.A. Vu, "Highly functionalized organomagnesium reagents prepared
through halogen—metal exchange", Angewandte Chemie International Edition, 42

(2003) 4302-4320.

Page | 30



Introduction

[9] S.E. Denmark, R.F. Sweis, "Design and Implementation of New, Silicon-Based,
Cross-Coupling Reactions: Importance of Silicon— Oxygen Bonds", Accounts of

chemical research, 35 (2002) 835-846.

[10] G.T. Crisp, "Variations on a theme—recent developments on the mechanism of
the Heck reaction and their implications for synthesis", Chemical Society

Reviews, 27 (1998) 427-436.

[11] E.i. Negishi, "Magical power of transition metals: past, present, and future",

Angewandte Chemie International Edition, 50 (2011) 6738-6764.

[12]J. Rivera-Utrilla, 1. Bautista-Toledo, M. Ferro-Garcia, C. Moreno-Castilla,
"Bioadsorption of Pb (II), Cd (II), and Cr (VI) on activated carbon from aqueous

solutions", Carbon, 41 (2003) 323-330.

[13] C.E. Garrett, K. Prasad, "The art of meeting palladium specifications in active
pharmaceutical ingredients produced by Pd-catalyzed reactions", Advanced

Synthesis & Catalysis, 346 (2004) 889-900.

[14] C. Wang, Z. Xi, "Co-operative effect of Lewis acids with transition metals for

organic synthesis", Chemical Society Reviews, 36 (2007) 1395-1406.

[15] X.-F. Wu, J.-L. Gong, X. Qi, "A powerful combination: recent achievements on
using TBAI and TBHP as oxidation system", Organic & Biomolecular

Chemistry, 12 (2014) 5807-5817.

[16] M.S. Yusubov, V.V. Zhdankin, "lodine catalysis: A green alternative to
transition metals in organic chemistry and technology", Resource-Efficient

Technologies, 1 (2015) 49-67.

Page | 31



Introduction

[17]H. Togo, S. Ilida, "Synthetic use of molecular iodine for organic synthesis",

Synlett, 14 (2006) 2159-2175.

[18] Y.F. Li, "Tert-butyl hydroperoxide (TBHP): A versatile oxidizing agent in

organic synthesis", Synlett, 18 (2007) 2922-2923.

[19] A. Minatti, K.H. Do&tz, "Enantioselective Epoxidation of o, B-Enones by
Electrophilic Activation with a BINOL—Zinc Catalyst, in", Wiley Online Library,

2006.

[20] S.-J. Jeon, H. Li, P.J. Walsh, "A green chemistry approach to a more efficient
asymmetric catalyst: solvent-free and highly concentrated alkyl additions to

ketones", Journal of the American Chemical Society, 127 (2005) 16416-16425.

[21] C.N. Cornell, M.S. Sigman, "Discovery of and mechanistic insight into a ligand-
modulated palladium-catalyzed Wacker oxidation of styrenes using TBHP",

Journal of the American Chemical Society, 127 (2005) 2796-2797.

[22] K.C. Majumdar, P.K. Basu, S.K. Chattopadhyay, "formation of five-and six-
membered heterocyclic rings under radical cyclisation conditions", Tetrahedron,

63 (2007) 793-826.

[23]K. Yamamoto, Y.G. Chen, F.G. Buono, "Oxidative dehydrogenation of
dihydropyrimidinones and dihydropyrimidines", Organic letters, 7 (2005) 4673-

4676.

[24]N.A. Milas, S.A. Harris, "Studies in Organic Peroxides. V. t-Butyl
Hydroperoxide", Journal of the American Chemical Society, 60 (1938) 2434-

2436.

Page | 32



Introduction

[25]P. Finkbeiner, B.J. Nachtsheim, "lodine in modern oxidation catalysis",

Synthesis, 45 (2013) 979-999.

[26] S. Hummel, S.F. Kirsch, "When gold can do what iodine cannot do: A critical

comparison", Beilstein Journal of Organic Chemistry, 7 (2011) 847-859.

[27]1Y.C. Wong, C.T. Tseng, T.T. Kao, Y.C. Yeh, and K.S. Shia, “Tandem
cyclization of a-cyano a-alkynyl aryl ketones induced by tert-butyl
hydroperoxide and tetrabutylammonium iodide” Organic letters, 14(23) (2012),

pp.6024-6027.

[28] Z. Jia, T. Nagano, X. Li, and A.S. Chan. “lodide-lon-Catalyzed Carbon—Carbon
Bond-Forming Cross-Dehydrogenative Coupling for the Synthesis of Indole

Derivatives”. European Journal of Organic Chemistry, 5 (2013), pp.858-861.

[29]J. Xiong, Z. Lu, N. Ding, S. Ren, Y. Li, "Synthesis of the pentasaccharide moiety
of thornasterside", European Journal of Organic Chemistry, 27 (2013) 6158-

6166.

[30] X. Li, C. Zhou, X. Xu, "TBAI-catalyzed oxidative coupling of B-ketoesters with
carboxylic acid: synthesis of a-carboxylic-B-ketoesters", Arkivoc, 9 (2012) 150-

158.

[31]H. Aruri, U. Singh, S. Sharma, S. Gudup, M. Bhogal, S. Kumar, D. Singh, V.K.
Gupta, R. Kant, R.A. Vishwakarma, "Cross-Dehydrogenative Coupling of
Azoles with a-C (sp3)—H of Ethers and Thioethers under Metal-Free Conditions:
Functionalization of H-N Azoles via C—H Activation", The Journal of Organic

Chemistry, 80 (2015) 1929-1936.

Page | 33



Introduction

[32] F. Shahsavari, A. Abbasi, M. Ghazanfarpour-Darjani, S.M. Ghafelebashi, M.
Daftari-Besheli, "Synthesis of Allylbenzene Derivatives through sp3 C—H Bond

Functionalization of Toluene Derivatives", Synlett, 28 (2017) 1646-1648.

[33] X.-L. Yang, F. Chen, N.-N. Zhou, W. Yu, B. Han, "Synthesis of isoxazoline-
functionalized phenanthridines via iminoxyl radical-participated cascade

sequence", Organic letters, 16 (2014) 6476-6479.

[34] A. Gogoi, A. Modi, S. Guin, S.K. Rout, D. Das, B.K. Patel, "A metal free
domino synthesis of 3-aroylindoles via two sp 3 C-H activation, Chemical

Communications", 50 (2014) 10445-10447.

[35] T. He, L. Yu, L. Zhang, L. Wang, M. Wang, "Direct C2-alkylation of azoles with
alcohols and ethers through dehydrogenative cross-coupling under metal-free

conditions", Organic Letters, 13 (2011) 5016-5019.

[36] H.A. Agisho, S. Hairat, M. Zaki, "An efficient TBHP/TBAI-mediated protocol
for the synthesis of 4H-chromen-4-ones from chroman-4-ones via oxidative C—C
bond formation", Monatshefte fiir Chemie-Chemical Monthly, 151 (2020) 599-

603.

[37]1Y. Gao, Q. Song, G. Cheng, X. Cui, "Kl-catalyzed arylation of benzothiazoles
from the coupling of aryl aldehydes with benzothiazoles in neat water", Organic

& Biomolecular Chemistry, 12 (2014) 1044-1047.

[38] H.-M. Huang, F. Huang, Y.-J. Li, J.-H. Jia, Q. Ye, L. Han, J.-R. Gao, "A general,
simple and green process to access pyrrolo [2, 1-a] isoquinolines using a

KI/TBHP catalytic system", RSC advances, 4 (2014) 27250-27258.

Page | 34



Introduction

[39]H.L. Li, Y. Wang, P.P. Sun, X. Luo, Z. Shen, W.P. Deng, "a, B-Double
Electrophilic Addition of Allene-1, 3-Dicarboxylic Esters for the Construction of
Polysubstituted Furans by Kl/tert-Butyl Hydroperoxide (TBHP)-Promoted

Oxidative Annulation", Chemistry—A European Journal, 22 (2016) 9348-9355.

[40] B. Zhou, S. Guo, Z. Fang, Z. Yang, C. Liu, W. He, N. Zhu, X. Li, K. Guo, "KI-
Promoted Oxidative Coupling of Styrenes with Indoles under Metal-Free
Conditions: Facile Access to C-3 Dicarbonyl Indoles", Synthesis, 51 (2019)

3511-3519.

[41]Y. Lv, Y. Li, T. Xiong, Y. Lu, Q. Liu, Q. Zhang, "n-BusNI-Catalyzed oxidative
imidation of ketones with imides: synthesis of a-amino ketones", Chemical

Communications, 50 (2014) 2367-2369.

[42] A. Singh, A.K. Narula, "Copper and N-Heterocyclic Carbene-Catalyzed

Oxidative Amidation of Aldehydes with Amines", Synlett, 32 (2021) 718-722.

[43] Z. Liu, X. Zhang, J. Li, F. Li, C. Li, X. Jia, J. Li, "Exploiting the Reactivity of
Isocyanide: Coupling Reaction between Isocyanide and Toluene Derivatives
Using the Isocyano Group as an N1 Synthon", Organic letters, 18 (2016) 4052-

4055.

[44]1Q. Xue, J. Xie, H. Li, Y. Cheng, C. Zhu, "Metal-free, highly efficient
organocatalytic amination of benzylic C—H bonds", Chemical Communications,

49 (2013) 3700-3702.

[45] T. Froehr, C.P. Sindlinger, U. Kloeckner, P. Finkbeiner, B.J. Nachtsheim, "A
metal-free amination of benzoxazoles—The first example of an iodide-catalyzed

oxidative amination of heteroarenes", Organic letters, 13 (2011) 3754-3757.

Page | 35



Introduction

[46] S. Wang, J. Wang, R. Guo, G. Wang, S.-Y. Chen, X.-Q. Yu, "n-BusNI-catalyzed
oxidative amidation of aldehydes with tertiary amines", Tetrahedron Letters, 54

(2013) 6233-6236.

[47]L. Wang, K. Zhu, Q. Chen, M. He, "Transition-metal-free direct alkylation of
aryl tetrazoles via intermolecular oxidative C-N formation", The Journal of

Organic Chemistry, 79 (2014) 11780-11786.

[48] W.-P. Mai, H.-H. Wang, Z.-C. Li, J.-W. Yuan, Y.-M. Xiao, L.-R. Yang, P. Mao,
L.-B. Qu, "n-BusNI-catalyzed direct synthesis of a-ketoamides from aryl methyl
ketones with dialkylformamides in water using TBHP as oxidant", Chemical

Communications, 48 (2012) 10117-10119.

[49] H. Li, J. Xie, Q. Xue, Y. Cheng, C. Zhu, "Metal-free n-Bu4NI-catalyzed direct
synthesis of amides from alcohols and N, N-disubstituted formamides",

Tetrahedron Letters, 53 (2012) 6479-6482.

[50]Y. Li, L. Ma, F. Jia, Z. Li, "Amide bond formation through iron-catalyzed
oxidative amidation of tertiary amines with anhydrides", The Journal of Organic

Chemistry, 78 (2013) 5638-5646.

[51T]W.-]. Yoo, C.-J. Li, "Highly efficient oxidative amidation of aldehydes with
amine hydrochloride salts", Journal of the American Chemical Society, 128

(2006) 13064-13065.

[52] M. Lamani, K.R. Prabhu, "lodine-catalyzed amination of benzoxazoles: a metal-
free route to 2-aminobenzoxazoles under mild conditions", The Journal of

Organic Chemistry, 76 (2011) 7938-7944.

Page | 36



Introduction

[53]J. Wang, J.-T. Hou, J. Wen, J. Zhang, X.-Q. Yu, "Iron-catalyzed direct amination
of azoles using formamides or amines as nitrogen sources in air", Chemical

Communications, 47 (2011) 3652-3654.

[54] K.R. Reddy, C.U. Maheswari, M. Venkateshwar, M.L. Kantam, "Oxidative
Amidation of Aldehydes and Alcohols with Primary Amines Catalyzed by

KI-TBHP", Wiley Online Library, 2008.

[55] S. Chen, Y. Xu, X. Wan, "Direct condensation of sulfonamide and formamide:
Nal-catalyzed synthesis of N-sulfonyl formamidine using TBHP as oxidant",

Organic Letters, 13 (2011) 6152-6155.

[56] Y. Zheng, J. Mao, J. Chen, G. Rong, D. Liu, H. Yan, Y. Chi, X. Xu, "Unexpected
C= N bond formation via Nal-catalyzed oxidative de-tetra-hydrogenative cross-
couplings between N, N-dimethyl aniline and sulfamides", RSC Adv, 5 (2015)

50113-50117.

[571Z.-Q. Lao, W.-H. Zhong, Q.-H. Lou, Z.-J. Li, X.-B. Meng, "Kl-catalyzed
imidation of sp 3 C—H bond adjacent to amide nitrogen atom", Organic &

Biomolecular Chemistry, 10 (2012) 7869-7871.

[58] M. Karimi, D. Saberi, K. Azizi, E. Ghonchepour, A. Heydari, "FeSO4- 7TH20-
catalyzed oxidative amidation of methylarenes", Tetrahedron Letters, 56 (2015)

2674-2677.

[59] H. Huang, W. Chen, Y. Xu, J. Li, "I-/TBHP catalyzed C sp3—N/C sp2-N bond
formation via oxidative coupling with benzophenone imine in water", Green

Chemistry, 17 (2015) 4715-4719.

Page | 37



Introduction

[60] H. Yu, J. Shen, "Dehydrogenative cyclization of N-acyl dipeptide esters for the

synthesis of imidazolidin-4-ones", RSC advances, 5 (2015) 9815-9818.

[61] S.B. Inturi, B. Kalita, A.G.J. Ahamed, "Highly Efficient Synthesis of 4, 3-Fused
1, 2, 4-Triazoles via One-Pot Multicomponent Domino Reaction Catalyzed by

KI/TBHP", ChemistrySelect, 2 (2017) 8377-8382.

[62] S. Xu, Z. Luo, Z. Jiang, D. Lin, "Transition-Metal-Free N9-Amidoalkylation of

Purines with N, N-Dialkylamides", Synlett, 28 (2017) 868-872.

[63] C. Tan, Y. Liu, X. Liu, H. Jia, K. Xu, S. Huang, J. Wang, J. Tan, "Stereoselective
synthesis of trans-aziridines via intramolecular oxidative C (sp 3)-H amination of

B-amino ketones", Organic Chemistry Frontiers, 7 (2020) 780-786.

[64] Z. Yang, J. He, Y. Wei, W. Li, P. Liu, "KI/TBHP-promoted [3+ 2] cycloaddition
of pyrrolo [1, 2-a] quinoxalines and N-arylsulfonylhydrazones", Organic &

Biomolecular Chemistry, 18 (2020) 3360-3366.

[65] S. Bhukta, R. Chatterjee, R. Dandela, "lodine-TBHP mediated efficient synthesis
of a-ketoamides from vinyl azides and amines under mild conditions", Organic

& Biomolecular Chemistry, 20 (2022) 3907-3912.

[66] Y. Zhang, M. Luo, Y. Zhang, K. Cheng, Y. Li, C. Qi, R. Shen, H. Wang, "CuCl
2+ 2H 2 O/TBHP mediated synthesis of f-enaminones via coupling reaction of
vinyl azides with aldehydes", Organic & Biomolecular Chemistry, 20 (2022)

1952-1957.

[67] A. Mishra, S. Chauhan, P. Verma, S. Singh, V. Srivastava, "TBHP-Initiated
Transamidation of Secondary Amides via C— N Bond Activation: A Metal-Free

Approach", Asian Journal of Organic Chemistry, 8 (2019) 853-857.

Page | 38



Introduction

[68] D. Sarma, B. Majumdar, B. Deori, S. Jain, T.K. Sarma, "Photoinduced Enhanced
Decomposition of TBHP: A Convenient and Greener Pathway for Aqueous

Domino Synthesis of Quinazolinones and Quinoxalines", ACS omega, 6 (2021)

11902-11910.

[69]S. Sharma, N.B. Dutta, M. Bhuyan, B. Das, G. Baishya, "tert-
Butylhydroperoxide (TBHP) mediated oxidative cross-dehydrogenative coupling
of quinoxalin-2 (1 H)-ones with 4-hydroxycoumarins, 4-hydroxy-6-methyl-2-
pyrone and 2-hydroxy-1, 4-naphthoquinone under metal-free conditions",

Organic & Biomolecular Chemistry, 18 (2020) 6537-6548.

[70]J. Zhang, P. Zhou, A. Yin, S. Zhang, W. Liu, "Synthetic Route to Enaminones
via Metal-Free Four-Component Sequential Reactions of Aryl Olefins with
CHCI3, Et3N, and TBHP", The Journal of Organic Chemistry, 86 (2021) 8980-

8986.

[71] L. Xu, P. Xu, Y.-M. Zhu, W. Rao, S.-Y. Wang, "Nal/TBHP-promoted reaction of
indole-2-thiones with arylsulfonyl hydrazides: construction of achiral axial 3, 3'-
biindole-2, 2'-dibenzenesulfonothioate derivatives", Organic = Chemistry

Frontiers, 8 (2021) 5383-5388.

[72] H.A. Agisho, H. Esatu, S. Hairat, M. Zaki, "TBHP/TBAI-Mediated simple and
efficient synthesis of 3, 5-disubstituted and 1, 3, 5-trisubstituted 1H-1, 2, 4-
triazoles via oxidative decarbonylation of aromatic aldehydes and testing for

antibacterial activities", Tetrahedron Letters, 61 (2020) 151989.

[73] Z.-W. Feng, J. Li, Y.-Q. Jiang, Y. Tian, G.-Q. Xu, X. Shi, Q.-J. Ding, W. Li, C.-

H. Ma, B. Yu, "Transition-metal-free sulfonylations of methylthiolated

Page | 39



Introduction

alkynones to synthesize 3-sulfonylated thioflavones", New Journal of Chemistry,

44 (2020) 14786-14790.

[74] D. Kumar Sigalapalli, M. Kadagathur, A. Sujat Shaikh, G.S. Jadhav, B. Bakchi,
B. Nagendra Babu, N.D. Tangellamudi, "Microwave-Assisted TBHP-Mediated
Synthesis of 2-Amino-1, 3, 4-oxadiazoles in Water", ChemistrySelect, 5 (2020)

13248-13258.

Page | 40



TBHP Mediated Solvent-Free Cascade Csp3-H Bond Functionalization...

2.7 Reference

[1]

V, Rajeshwer, and K.N Singh. "Utilization of methylarenes as versatile building

blocks in organic synthesis." Chemical Society Reviews 44.22 (2015): 8062-8096.

S.D Richardson, and S. Y. Kimura. "Water analysis: emerging contaminants and

current issues." Analytical chemistry, 88.1 (2016): 546-582.

C. Jia, T. Kitamura, and Y. Fujiwara, “Catalytic functionalization of arenes and
alkanes via C-H bond activation,” Accounts of Chemical Research, 34(8) (2001),

633—-639.

P. Kumar, T. Guntreddi, R. Singh, and K. N. Singh, “A practical protocol for the
snthesis of bibenzyls via C(sp 3 )-H activation of methyl arenes under metal-free

conditions,” Organic Chemistry Frontiers, 4 (2016) 147—150.

S. Verma, R. B. Nasir Baig, M. N. Nadagouda, and R. S. Varma, “Photocatalytic
C-H Activation of Hydrocarbons over VO@g-C3N4,” ACS Sustainable

Chemistry and Engineering, 4 (2016) 2333-2336.

G. A. Olah and S. J. Kuhn, “Formylation with Formyl Fluoride: A New Aldehyde
Synthesis and Formylation Method,” Journal of the American Chemical Society,

82 (1960), 23802382

H. Wynberg, “The reimer-tiemann reaction,” Chemical Reviews, 60 (1960) 169—

184.

N. N. Crounse, “The Gattermann-Koch Reaction Present address, Institute of
Medical Research, The Christ Hospital, Cincinnati, Ohio.,” Organic Reactions,

(2011) 290-300.

Page | 61



TBHP Mediated Solvent-Free Cascade Csp3-H Bond Functionalization...

[9]

[10]

[11]

[12]

[13]

[15]

G. Jones and S. P. Stanforth, “The Vilsmeier Reaction of Non-Aromatic

Compounds,” Organic Reactions, 56 (2000) 355-686.

R. Sahay, “Biotransformation of Aromatic Methyl Groups to Aldehyde Groups

Using Laccase of Gloephyllum Stratum MTCC-1117,” 2020.

B. Nammalwar, C. Fortenberry, R. A. Bunce, S. K. Lageshetty, and K. D.
Ausman, “Efficient oxidation of arylmethylene compounds using nano-MnQO2,”

Tetrahedron Letters, 54 (2013) 2010-2013.

Z. Sun, G. Li, Y. Zhang, H. O. Liu, and X. Gao, “Ag—Cu—BTC prepared by
postsynthetic exchange as effective catalyst for selective oxidation of toluene to

benzaldehyde,” Catalysis Communications, 59 (2015) 92-96.

M. M. Lakouraj, S. M. Hossaini, V. Hasantabar, and M. Soleimani, ‘2, 4-ionene
supported permanganate: A novel, efficient and selective solid phase oxidizing

agent for oxidation of organic compounds,” Journal of Advanced Oxidation

Technologies, 14 (2011) 251-259.

C.Jin, L. Zhang, and W. Su, “Direct benzylic oxidation with sodium hypochlorite
using a new efficient catalytic system: TEMPO/Co(OAc)2,” Synlett, vol.

2011(2011) 1435-1438.

S. Tripathi, S. N. Singh, and L. D. S. Yadav, “Visible light photocatalysis with
CBr4: a highly selective aerobic photooxidation of methylarenes to aldehydes,”

RSC Advances, 6 (2016) 14547—-1455.

B. B. Sarma, 1. Efremenko, and R. Neumann, “Oxygenation of Methylarenes to
Benzaldehyde Derivatives by a Polyoxometalate Mediated Electron Transfer-

Oxygen Transfer Reaction in Aqueous Sulfuric Acid,” Journal of the American

Page | 62



TBHP Mediated Solvent-Free Cascade Csp3-H Bond Functionalization...

[18]

[19]

[22]

Chemical Society, 137 (2015) 5916-5922.

E. Gaster, S. Kozuch, and D. Pappo, “Selective Aerobic Oxidation of
Methylarenes to Benzaldehydes Catalyzed by N-Hydroxyphthalimide and
Cobalt(IT) Acetate in Hexafluoropropan-2-ol,” Angewandte Chemie International

Edition, 56 (2017) 5912-5915.

J. P. Lumb, “Stopping Aerobic Oxidation in Its Tracks: Chemoselective Synthesis
of Benzaldehydes from Methylarenes,” Angewandte Chemie International

Edition, vol. 56 (2017) 9276-9277.

J. R. Harjani, S. J. Nara, and M. M. Salunkhe, “Lewis acidic ionic liquids for the
synthesis of electrophilic alkenes via the Knoevenagel condensation,”

Tetrahedron Letters, 43 (2002) 1127-1130.

M. Hosseini-Sarvari, H. Sharghi, and S. Etemad, “Nanocrystalline ZnO for
Knoevenagel Condensation and Reduction of the Carbon,Carbon Double Bond in

Conjugated Alkenes,” Helvetica Chimica Acta, 91 (2008), 715-724.

M. Vijender, P. Kishore, and B. Satyanarayana, “Zirconium tetrachloride-SiO 2
catalyzed Knoevenagel condensation: a simple and efficient protocol for the
synthesis of substituted electrophilic alkenes,” General Papers ARKIVOC, 13

(2008) 122-128.

P. Peng, B. X. Tang, S. F. Pi, Y. Liang, and J. H. Li, “Synthesis of (E)-3-
(isobenzofuran-3(1H)-ylidene)- indolin-2-ones by the palladium-catalyzed
intramolecular C-H functionalization process,” Journal of Organic Chemistry, 74

(2009) 3569-3572.

J. K. Augustine, Y. A. Naik, A. B. Mandal, N. Chowdappa, and V. B. Praveen,

Page | 63



TBHP Mediated Solvent-Free Cascade Csp3-H Bond Functionalization...

“gem-dibromomethylarenes: A convenient substitute for noncommercial
aldehydes in the Knoevenagel-Doebner reaction for the synthesis of o,p-
unsaturated carboxylic acids,” Journal of Organic Chemistry, 72 (2007) 9854—

9856.

[24] J. Lu and P. H. Toy, “Organocatalytic decarboxylative Doebner-Knoevenagel
reactions between arylaldehydes and monoethyl malonate mediated by a

bifunctional polymeric catalyst,” Synletz, 2011 (2011), 1723—-1726.

[25] L. F. Tietze, “Domino reactions in organic synthesis,” Chemical Reviews, 96

(1996) 115-136.

[26] G. A. Kraus and M. E. Krolski, “Synthesis of a Precursor to Quassimarin,”

Journal of Organic Chemistry, 51 (1986) 3347-3350.

[27] L. F. Tietze and N. Rackelmann, “Domino reactions in the synthesis of
heterocyclic natural products and analogs,” Pure and Applied Chemistry, 76

(2004) 1967—1983.

[28] F. Ouyang, Y. Zhou, Z. M. Li, N. Hu, and D. J. Tao, “Tetrabutylphosphonium
amino acid ionic liquids as efficient catalysts for solvent-free Knoevenagel

condensation reactions,” Korean Journal of Chemical Engineering 2014 31:8, 31

(2014) 1377-1383.

[29] K. Isobe, T. Hoshi, T. Suzuki, and H. Hagiwara, “Knoevenagel reaction in water
catalyzed by amine supported on silica gel,” Molecular Diversity 2005 9:4, vol.

9 (2005) 317-320.

[30] N. N. Karade, S. V. Gampawar, S. V. Shinde, and W. N. Jadhav, “L-proline

catalyzed solvent-free knoevenagel condensation for the synthesis of 3-

Page | 64



TBHP Mediated Solvent-Free Cascade Csp3-H Bond Functionalization...

substituted coumarins,” Chinese Journal of Chemistry, 25 (2007) 1686—1689.

[31] K. M. Parida, S. Mallick, P. C. Sahoo, and S. K. Rana, “A facile method for
synthesis of amine-functionalized mesoporous zirconia and its -catalytic
evaluation in Knoevenagel condensation,” Applied Catalysis A: General, vol. 381

(2010) 226-232.

[32] M. B. Deshmukh, S. S. Patil, S. D. Jadhav, and P. B. Pawar, “Green Approach for
Knoevenagel Condensation of Aromatic Aldehydes with Active Methylene

Group,” Synthetic Communications, 42 (2012) 1177-1183.

Page | 65



TBHP initiated C-N Bond Formation via Oxidative Coupling of Benzyl...

3.7 References

[1]

[2]

M. D. Kirkés, "Electrochemical strategies for C—H functionalization and C—N
bond formation," Chemical Society Reviews, 47 (2018) 5786-5865.
A. K. Mailyan, J. A. Eickhoff, A. S. Minakova, Z. Gu, P. Lu, A. Zakarian,

“Cutting-Edge and Time-Honored Strategies for Stereoselective Construction

of C-N Bonds in Total Synthesis,” Chemical Reviews, 116 (2016) 4441-4557.

M. Rovira, M. Soler, I. Giiell, M. Z. Wang, L. Gomez, X. Ribas, “Orthogonal
Discrimination among Functional Groups in Ullmann-Type C-O and C-N

Couplings,” The Journal of Organic Chemistry, 81 (2016) 7315-7325.

Q. Q. Kang, W. Wu, Q. Li, W.T. Wei, “Photochemical strategies for C—N bond
formation via metal catalyst-free (hetero) aryl C (sp?)-H functionalization,”

Green Chemistry, 22 (2020) 3060-3068.

Q. Wang, Y. Su, L. Li, H. Huang, “Transition-metal catalysed C-N bond

activation,” Chemical Society Reviews, 45 (2016) 1257-1272.

J. S. Carey, D. Laffan, C. Thomson, M. T. Williams, “Analysis of the reactions
used for the preparation of drug candidate molecules,” Organic &

biomolecular chemistry, 4 (2006) 2337-2347.

T. Kuranaga, Y. Sesoko, M. Inoue, “Cu-mediated enamide formation in the
total synthesis of complex peptide natural products,” Natural Product

Reports, 31 (2014) 514-532.

J. W. Bode, “Emerging methods in amide- and peptide-bond formation.,”

Current opinion in drug discovery & development, 9 (2006) 765-775.

Page | 88



TBHP initiated C-N Bond Formation via Oxidative Coupling of Benzyl...

[9]

[13]

[14]

[15]

T. Cupido, J. Tulla-Puche, J. Spengler, F. Albericio, “The synthesis of naturally
occurring peptides and their analogs.,” Current opinion in drug discovery &

development, 10 (2007) 768—783.

R. M. De Figueiredo, J. S. Suppo, J. M. Campagne, “Nonclassical Routes for

Amide Bond Formation,” Chemical Reviews, 116 (2016) 12029-12122.

E. Valeur, M. Bradley, “Amide bond formation: beyond the myth of coupling

reagents.” Chemical Society Reviews, 38 (2009) 606-631.

C. L. Allen, J. M. J. Williams, “Metal-catalysed approaches to amide bond

formation,” Chemical Society Reviews, 40 (2011) 3405-3415.

M. T. Sabatini, L. T. Boulton, H. F. Sneddon, T. D. Sheppard, “A green
chemistry perspective on catalytic amide bond formation,” Nature Catalysis, 2

(2019) 10-17.

M. C. Bryan, P. J. Dunn, D. Entwistle, F. Gallou, S. G. Koenig, J. D. Hayler,
M. R. Hickey, S. Hughes, M. E. Kopach, G. Moine, M. E. Richardson, “Key
Green Chemistry research areas from a pharmaceutical manufacturers’

perspective revisited,” Green Chemistry, 20 (2018) 5082-5103.

J. M. Humphrey A. R. Chamberlin, “Chemical Synthesis of Natural Product
Peptides: Coupling Methods for the Incorporation of Noncoded Amino Acids

into Peptides,” Chemical Reviews, 97 (1997) 2243-2266.

G. E. Veitch, K. L. Bridgwood, S. V. Ley, “Magnesium Nitride as a
Convenient Source of Ammonia: Preparation of Primary Amides.” Organic

Letters, 10 (2008) 3623-3625.

Page | 89



TBHP initiated C-N Bond Formation via Oxidative Coupling of Benzyl...

[17]

[20]

[23]

A. Ojeda-Porras, D. Gamba-Sanchezsanchez, “Recent Developments in Amide
Synthesis Using Nonactivated Starting Materials,” The Journal of organic

chemistry, 81 (2016) 11548-11555.

W. Ren, M. Yamane, “Carbamoylation of Aryl Halides by Molybdenum or
Tungsten Carbonyl Amine Complexes,” The Journal of organic chemistry, 75

(2010) 3017-3020.

I. Nakamura and Y. Yamamoto, “Transition-Metal-Catalyzed Reactions in

Heterocyclic Synthesis,” Chemical reviews, 104 (2004) 2127-2198.

T. Punniyamurthy, S. Velusamy, J. Igbal, “Recent advances in transition metal
catalyzed oxidation of organic substrates with molecular oxygen,” Chemical

reviews, 105 (2005) 2329-2363.

E. M. Beccalli, G. Broggini, M. Martinelli, S. Sottocornola, “C—C, C—0O, C—N
Bond Formation on sp 2 Carbon by Pd(II)-Catalyzed Reactions Involving

Oxidant Agents,” Chemical Reviews, 107 (2007) 5318-5365.

J. Yin and S. L. Buchwald, “Palladium-catalyzed intermolecular coupling of

aryl halides and amides,” Organic Letters, vol. 2 (2000) 1101-1104.

A. Klapars, X. Huang, S. B.-J. of the American, and undefined 2002, “A
general and efficient copper catalyst for the amidation of aryl halides,” Journal

of the American Chemical Society, 123 (2001) 7727-7729.

J. Yin, S. L. Buchwald “Pd-catalyzed intermolecular amidation of aryl halides:
the discovery that xantphos can be trans-chelating in a palladium complex,”

Journal of the American Chemical Society, 124 (2002) 6043-6048.

Page | 90



TBHP initiated C-N Bond Formation via Oxidative Coupling of Benzyl...

[25] P. Nagaraaj, V. Vijayakumar. “Oxidation of amine a-carbon to amide: a review

[28]

on direct methods to access the amide functionality,” Organic Chemistry

Frontiers, 6 (2019) 2570-2599.

M. Karimi, D. Saberi, K. Azizi, M. Arefi, “Transition-metal-free oxidative
amidation of benzyl alcohols with amines catalyzed by Nal: a new method for

the synthesis of benzamides,” Tetrahedron Letters, 55 (2014) 5351-5353.

P. Gautam, B. M. Bhanage “Recent advances in the transition metal catalyzed
carbonylation of alkynes, arenes and aryl halides using CO surrogates,”

Catalysis Science & Technology, 5 (2015) 4663-4702.

A. Veatch, E. J. Alexanian “Cobalt-catalyzed aminocarbonylation of (hetero)
aryl halides promoted by visible light,” Chemical science, 11 (2020) 7210-

7213.

R. Ohmura, M. Takahata, H. Togo “Metal-free one-pot oxidative conversion of
benzylic alcohols and benzylic halides into aromatic amides with molecular
iodine in aq ammonia, and hydrogen peroxide,” Tetrahedron Letters, 51 (2010)

4378-4381.

H. K. Singh, A. Kamal, S. Kumari, D. Kumar, S. K. Maury, V. Srivastava, S
Singh, “Eosin Y-catalyzed synthesis of 3-aminoimidazo[1,2-a]pyridines via
the hat process under visible light through formation of the C—N bond,” 4ACS

Omega, 5 (2020) 29854-29863.

S. K. Maury, S. Kumari, A. K. Kushwaha, A. Kamal, H. K. Singh, D. Kumar,
S Singh, “Grinding induced catalyst free, multicomponent synthesis of

indoloindole pyrimidine,” Tetrahedron Letters, 61 (2020) 152383.

Page | 91



TBHP initiated C-N Bond Formation via Oxidative Coupling of Benzyl...

[32]

[34]

[35]

[36]

X. F. Wy, J. L. Gong, X. Qi “A powerful combination: recent achievements on
using TBAI and TBHP as oxidation system,” Organic & Biomolecular

Chemistry, 12 (2014) 5807-5817.

T. Nakane, Y. Tanioka, N. Tsukada, “Synthesis of Multinuclear Copper
Complexes Bridged by Diquinolylamidinates and Their Application to Copper-
Catalyzed Coupling of Terminal Alkynes and Aryl, Allyl, and Benzyl Halides,”

Organometallics, 34 (2015) 1191-1196.

B. Mondal, S. C. Sahoo, S. C. Pan, “nBu 4 NI-Catalyzed a-Benzoxylation of
Ketones with Terminal Aryl Alkenes,” European Journal of Organic

Chemistry, 2015 (2015) 3135-3140.

X. Xu, P. Hu, W. Yu, G. Hong, Y. Tang, M. Fang, X. Li “Bu4NI-catalyzed
synthesis of imidazo[1,2- a ]pyridines via oxidative coupling of aminopyridines

with nitroolefins,” Synlett, 25 (2014) 718-720.

D. Saberi, H. Hashemi “TBAI-catalyzed oxidative self-coupling of benzyl
bromides under solvent-free conditions: A new pathway toward synthesis of

benzyl benzoates,” Catalysis Communications, 106 (2018) 50-54.

A. Joshi, R. Kumar, R. Semwal, D. Rawat, S. Adimurthy, “lonic liquid
catalysed aerobic oxidative amidation and thioamidation of benzylic amines

under neat conditions,” Green Chemistry, 21(2019) 962-967.

S. N. Rao, N. Naresh, K. Reddy, S. Samanta, S. Adimurthy, “I>-Catalyzed
Oxidative Amidation of Benzylamines and Benzyl Cyanides under Mild

Conditions,” The Journal of Organic Chemistry, 82 (2017), 13632-13642.

Page | 92



Nal/TBHP-Promoted C-N Bond Formation Via Oxidative Coupling of Benzyl...

4.8 References

[1]  A. Greenberg, C. M. Breneman, and J. F. Liebman, (eds). “The amide linkage:
Structural significance in chemistry, biochemistry, and materials science”. John

Wiley & Sons, 2000.

[2] E. Valeur, M. Bradley, “Amide bond formation: beyond the myth of coupling

reagents” Chemical Society Reviews, 38(2009) 606-31.

[3] T. Wieland and M. Bodanszky, “The World of Peptides: A Brief History of

Peptide Chemistry . T. Wieland, M. Bodanszky,” Isis, 84 (1993) 174-175.

[4] J. I Kroschwitz, M.Howe-Grant, R. E. Kirk, & D. F. Othmer. Encyclopedia of

chemical technology. John Wiley & Sons. 1996

[5] S.Y Huang, D. W. Lipp, and R. S. Farinato. "Acrylamide polymers." Kirk-

Othmer Encyclopedia of Chemical Technology 2000.

[6] X. Liu, C. C Hsiao, L. Guo, & M. Rueping. “Cross-Coupling of Amides with
Alkylboranes via Nickel-Catalyzed C—N Bond Cleavage”. Organic letters, 20

(2018), 2976-2979.

[7] D.Y.Wangetal., “Stille coupling via C—N bond cleavage,” Nat. Commun. 2016

71, 7(2016) 1-9.

[8] G. Meng, and M. Szostak, “Palladium/NHC (NHC= N-heterocyclic carbene)-
catalyzed B-alkyl suzuki cross-coupling of amides by selective N-C bond

cleavage”. Organic letters, 20(2018.) 6789-6793.

[9] C. L. Allen, A. R. Chhatwal, and J. M. J. Williams, “Direct amide formation

Page | 117



Nal/TBHP-Promoted C-N Bond Formation Via Oxidative Coupling of Benzyl..

[10]

[11]

[12]

[16]

from unactivated carboxylic acids and aminesw ChemComm,” This J. is Cite

this Chem. Commun, 48 (2012) 666—668.

K. Ishihara, and T.Yano. “Synthesis of Carboxamides by LDA-Catalyzed

Haller— Bauer and Cannizzaro Reactions”. Organic Letters, 6 (2004) 1983-1986.

S. Chandra Ghosh, J. S. Y Ngiam, A. M. Seayad, D. Thanh Tuan, C. L. L Chai,
and A. Chen, “Copper-Catalyzed Oxidative Amidation of Aldehydes with
Amine Salts: Synthesis of Primary, Secondary, and Tertiary Amides,” The

Journal of organic chemistry, 77 (2012) 8007-8015.

H. Morimoto, R. Fujiwara, Y. Shimizu, K. Morisaki, and T. Ohshima,
“Lanthanum(IIl) Triflate Catalyzed Direct Amidation of Esters,” Organic

letters, 16 (2014) 2018-2021.

S. Shi, S. P. Nolan and M. Szostak, Acc. Chem. Res., Accounts of Chemical

Research, 51, (2018): 2589-2599.

K. Yamaguchi, M. Matsushita, and N. Mizuno, “Efficient Hydration of Nitriles
to Amides in Water, Catalyzed by Ruthenium Hydroxide Supported on

Alumina” Angewandte Chemie International Edition, 43 (2004) 1576-1580.

A. Goto, K. Endo, S. Saito, A. Goto, K. Endo, and S. Saito, “Nitrile Hydration
Rh I-Catalyzed Hydration of Organonitriles under Ambient Conditions,”

Angew. Chem. Int. Ed, vol. 47, (2008) pp. 3607-3609.

R. S. Ramoén, N. Marion, and S. P. Nolan, “Gold Activation of Nitriles: Catalytic
Hydration to Amides.” Chemistry—A European Journal 15, 35 (2009) 8695-

8697.

Page | 118



Nal/TBHP-Promoted C-N Bond Formation Via Oxidative Coupling of Benzyl...

[17] A. Joshi, R. Kumar, R. Semwal, D. Rawat, and S. Adimurthy, “lonic liquid
catalysed aerobic oxidative amidation and thioamidation of benzylic amines

under neat conditions,” Green Chemistry 21,5 (2019): 962-967..

[18] S. H. Cho, E. J. Yoo, L. Bae, and S. Chang, “Copper-Catalyzed Hydrative
Amide Synthesis with Terminal Alkyne, Sulfonyl Azide, and Water,” Journal

of the American Chemical Society 127, 46 (2005) 16046-16047.

[19] Z.W. Chen, H. F. Jiang, X. Y. Pan, and Z. J. He, “Practical synthesis of amides
from alkynyl bromides, amines, and water,” Tetrahedron, 67 (2011) 5920—

5927.

[20] J. W. Kim, K. Yamaguchi, and N. Mizuno, “Heterogeneously Catalyzed
Efficient Oxygenation of Primary Amines to Amides by a Supported
Ruthenium Hydroxide Catalyst” Angewandte Chemie International Edition 47,

48 (2008) 9249-9251.

[21] X.-F. Wu, C. Beromeo Bheeter, H. Neumann, P. H. Dixneuf, and M. Beller,

“12237 Cite this,” Chem. Commun, 48, (2012) 12237-12239.

[22] A. Poeschl and D. M. Mountford, “A facile manganese dioxide mediated
oxidation of primary benzylamines to benzamides,” Organic & Biomolecular

Chemistry 12, 36 (2014) 7150-7158.

[23] S. N. Rao, N. Naresh, K. Reddy, S. Samanta, and S. Adimurthy, “I2-Catalyzed
Oxidative Amidation of Benzylamines and Benzyl Cyanides under Mild

Conditions,” The Journal of Organic Chemistry 82, 24 (2017) 13632-13642

Page | 119



Nal/TBHP-Promoted C-N Bond Formation Via Oxidative Coupling of Benzyl...

[24] X .Chen, Y.Peng, Y. Li, M. Wu. H. Guo, J. Wang, and S. Sun. “Cu-catalyzed
aerobic oxidative C—CN bond cleavage of benzyl cyanide for the synthesis of

primary amides”. RSC advances, 7 (2017) 18588-18591.

Page | 120



I/TBHP Mediated Oxidative Coupling of Indole with Active methylene...

5.7 References

[1] Z.-Y.Tan, K.-X. Wu, L.-S. Huang, R.-S. Wu, Z.-Y. Du, D.-Z. Xu, “Iron-catalyzed
cross-dehydrogenative coupling of indolin-2-ones with active methylenes for direct
carbon—carbon double bond formation”, Green Chemistry, 22 (2020) 332-335.

[2] (a) J.Y. Mak, R.H. Pouwer, C.M. Williams, “Natural Products with Anti-Bredt
and Bridgehead Double Bonds,” Angewandte Chemie International Edition, 53
(2014) 13664-13688.

[3] (a) C.-T. Chiou, W.-C. Lee, J.-H. Liao, J.-J. Cheng, L.-C. Lin, C.-Y. Chen, J.-S.
Song, M.-H. Wu, K.-S. Shia, W.-T. Li, Synthesis and evaluation of 3-
ylideneoxindole acetamides as potent anticancer agents, European journal of
medicinal chemistry, 98 (2015) 1-12.

[4] (a) P. Chumala, M. Suchy, Phytoalexins from Thlaspi arvense, a wild crucifer
resistant to virulent Leptosphaeria maculans: structures, syntheses and antifungal

activity, Phytochemistry, 64 (2003) 949-956.

[5] T.Jiang, K. L. Kuhen, K. Wolff, H. Yin, K. Bieza, J. Caldwell, B. Bursulaya, T.
Tuntlad, K. Zhang, D. Karanewsky and Y. He, “Bioorg. Med. Chem. Lett”. 2006,

16,2109

[6] (a) R. Hoessel, S. Leclerc, J.A. Endicott, M.E. Nobel, A. Lawrie, P. Tunnah, M.
Leost, E. Damiens, D. Marie, D. Marko, Indirubin, the active constituent of a
Chinese antileukaemia medicine, inhibits cyclin-dependent kinases, Nature cell

biology, 1 (1999) 60-67.

[7] (a) G.J. Roth, A. Heckel, F. Colbatzky, S. Handschuh, J.r. Kley, T. Lehmann-Lintz,

R. Lotz, U. Tontsch-Grunt, R. Walter, F. Hilberg, Design, synthesis, and evaluation

Page | 144



I/TBHP Mediated Oxidative Coupling of Indole with Active methylene...

of'indolinones as triple angiokinase inhibitors and the discovery of a highly specific
6-methoxycarbonyl-substituted indolinone (BIBF 1120), Journal of medicinal

chemistry, 52 (2009) 4466-4480.

[8] (a) B. Weniger, Y. Jiang, R. Anton, J. Bastida, T. Varea, J.-C. Quirion, Oxindole
alkaloids from Neolaugeria resinosa, Phytochemistry, 32 (1993) 1587-1590. (b) C.-
T. Chiou, W.-C. Lee, J.-H. Liao, J.-J. Cheng, L.-C. Lin, C.-Y. Chen, J.-S. Song, M.-
H. Wu, K.-S. Shia, W.-T. Li, Synthesis and evaluation of 3-ylideneoxindole
acetamides as potent anticancer agents, European journal of medicinal chemistry,

98 (2015) 1-12.

[9] I. Fatima, I. Ahmad, S.A. Nawaz, Enzyme inhibition studies of oxindole alkaloids

from Isatis costata, Heterocycles, 68 (2006) 1421-1428.

[10] (a) R. Yanada, S. Obika, M. Oyama, Y. Takemoto, Stereoselective synthesis of 3-
alkylideneoxindoles using tandem In-mediated carbometalation and Pd-catalyzed

cross-Coupling reaction, Organic Letters, 6 (2004) 2825-2828.

[11] (a) N. Lashgari, G.M. Ziarani, A. Badiei, P. Gholamzadeh, Knoevenagel
condensation of isatins with malononitrile/ethyl cyanoacetate in the presence of
sulfonic acid functionalized silica (SBA-Pr-SO3H) as a new nano-reactor,

European Journal of Chemistry, 3 (2012) 310-313.

[12] For a review, see: (a) F. Jia, Z. Li, Iron-catalyzed/mediated oxidative
transformation of C—H bonds, Organic Chemistry Frontiers, 1 (2014) 194-214. (b)
C. Liu, J. Yuan, M. Gao, S. Tang, W. Li, R. Shi, A. Lei, Oxidative coupling between
two hydrocarbons: an update of recent C—H functionalizations, Chemical Reviews,

115 (2015) 12138-12204.

Page | 145



I/TBHP Mediated Oxidative Coupling of Indole with Active methylene...

[13] L. Zhu, P. Yan, L. Zhang, Z. Chen, X. Zeng, G. Zhong, TiCl 4/DMAP mediated
Z-selective knovenagel condensation of isatins with nitroacetates and related

compounds, RSC advances, 7 (2017) 51352-51358.

[14] D.A. Androsov, T.L. Kishbaugh, G.W. Gribble, Mn (III)-based radical addition
reactions of 2-nitroindole with activated CH compounds, Tetrahedron Letters, 49

(2008) 6621-6623.

[15] D. Kumar, S. Kumari, S. Gajaganti, V. Srivastava, S. Singh, Et3N-Promoted
Cascade Sp3 C-H Bond Functionalization of Methyl Arene with Active Methylene

CompoundsUnder Solvent-Free Condition. ChemistrySelect, 4(2019), 2225-2228.

[16] (a) C. Zhang, Z. Xu, L. Zhang, N. Jiao, Angew. Chem., Int. Ed., 50(2011), 11088.
(b) C. Zhang, N. Jiao, J. Am. Chem. Soc. 132(2010), 28. (c) X. Zhang, L. Wang,
Green Chem. 14(2012), 2141. (d) J. N. Moorthy, K. Senapati, N. Singhal,

Tetrahedron Lett. 50(2009) 2493.

[17] (a) Z. He, W. Liu, Z. Li, Chem. Asian J. 6(2011), 1340. (b) E. Boess, C. Schmitz,
M. Klussmann, J. Am. Chem. Soc. 134(2012), 5317. (c) J. Zhang, Z. Wang, Y.
Wang, C. Wan, X. Zheng, Z. Wang, Green Chem. 11(2009), 1973. (d) B. O. A.

Tasch, L. Bensch, D. Antovic, T. J. J. Miiller, Org. Biomol. Chem. 11(2013), 6113.

[18] W.B. Wu, and Huang, “Highly regioselective C—N bond formation through C—H

azolation of indoles promoted by iodine in aqueous media.” Organic letters, 14

(2012.) 5832-5835.

[19] Y.Zi,Z.]. Cai, S. Y. Wang, & S. J. Ji. “Synthesis of isatins by 12/TBHP mediated

oxidation of indoles.” Organic letters, 16 (2014) 3094-3097.

Page | 146



List of publications

List of publications: Dhirendra Kumar

1

TBAI-catalyzed C—N bond formation through oxidative coupling of benzyl bromides
with amines: a new avenue to the synthesis of amides

Dhirendra Kumar, Suresh Kumar Maury, Savita Kumari, Arsala Kamal, Himanshu
Kumar Singh, Sundaram Singh & Vandana Srivastava

Synthetic communication, Volume 52, 2022 - Issue 3,2022

Visible Light Mediated, Photocatalyst-Free Condensation of Barbituric Acid with
Carbonyl Compounds

Savita Kumari, Suresh Kumar Maury, Dhirendra Kumar, Arsala Kamal, Himanshu
Kumar Singh, Sundaram Singh

Chemistry Select, 6(12), Pages 2980-2987(2021)

Visible Light-Induced Cu-Catalyzed Synthesis of Schiff's Base of 2- Amino
Benzonitrile Derivatives and Acetophenones

Arsala Kamal, Himanshu Kumar Singh, Dhirendra Kumar, Suresh Kumar Maury,
Savita Kumari, Sundaram Singh

Chemistry Select 6.1:52-58(2021).

Grinding induced catalyst free, multicomponent synthesis of Indoloindole pyrimidine
Suresh Kumar Maury, Savita Kumari, Ambuj Kumar Kushwaha, Arsala Kamal,
Himanshu Kumar Singh, Dhirendra Kumar, Sundaram Singh

Tetrahedron Letter 61 (2020) 152383

Eosin Y-Catalyzed Synthesis of 3-Aminoimidazo[1,2-a] Pyridines via the HAT Process
under Visible Light through Formation of the C—N Bond

Himanshu Kumar Singh, Arsala Kamal, Savita Kumari, Suresh Kumar Maury,
Dhirendra Kumar, Sundaram Singh

ACS Omega 5, 46, 29854-29863(2020)

A facile and efficient multicomponent ultrasound-assisted “on water” synthesis of
benzodiazepine ring

Suresh Kumar Maury, Dhirendra Kumar, Arsala Kamal, Himanshu Kumar Singh,
Savita Kumari, Sundaram Singh

Molecular Diversity, (2020) DOI: 10.1007/s11030-019-10031-y

A New Avenue to the Synthesis of Symmetrically Substituted Pyridines Catalyzed by
Magnetic Nano—Fe 3 O 4 : Methyl Arenes as Sustainable Surrogates of Aryl Aldehydes
Somaiah Gajaganti, Dhirendra Kumar, Bharat Allam, Sundaram Singh and Vandana
Srivastava

ChemistrySelect4(31):9241-9246,(2019)

Sc (OTf); Catalysed Multicomponent Synthesis Of Chromeno[2,3-d] pyrimidine-
triones Under Solvent-free Condition

Savita Kumari, Dhirendra Kumar, Somaiah Gajaganti, Sundaram Singh and Vandana
Srivastava

Synthetic communication, Volume 49, (2019) ,3,,431-433.

Page | 151



List of Publications

9  EtN- Promoted Cascade Sp3 C-H Bond Functionalization of Methyl Arene with Active
Methylene compounds Under Solvent Free Condition
Dhirendra Kumar, Savita Kumari, Somaiah Gajaganti, Sundaram Singh and Vandana
Srivastava
Chemistry Select 4,7,:2225-2228(2019).

10 An Efficient, Green, and Solvent-free Multi-component Synthesis of Benzimidazolo/
Benzothiazolo Quinazolinone Derivatives Using Sc (OTf) 3 Catalyst Under Controlled
Microwave Irradiation
Somaiah Gajaganti, Savita Kumari, Dhirendra Kumar, Bharat Allam Sundaram Singh
and Vandana Srivastava
Journal of heterocyclic chemistry, jhet.3314, vol 55, issue 11, pp. 2578-2584, (2018).

Page | 152



