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. Introduction

The Cu(I) catalyzed Huisgen 1,3-dipolar cycloaddition of azide-
lkyne, the most common “Click” reaction discovered by Sharpless
nd co-workers (Huisgen, 1963; Rostovtsev, Green, Fokin, &
harpless, 2002; Tornoe, Christensen, & Meldal, 2002) have stimu-
ated an increasing interest for a wide range of pharmaceuticals and

edicinal chemistry such as anti-bacterial, anti-viral, antibiotic,
agnetic resonance imaging, anti-allergic and trypanocidal activ-

ties (Goh, Chai, & Chen, 2014; Hassan & Müller, 2015; Jiang et al.,
015; Koganei, Tachikawa, E-Zaria, & Nakamura, 2015; Lee et al.,
007; Papadopoulou et al., 2012; Silva et al., 2008; Tang & Becker,
014; Thomas, Adhikari, & Shetty, 2010; Wacharasindhu, Bardhan,
an, Tabei, & Mansour, 2009; Xia et al., 2006). The early Huis-

en cycloaddition process required a strong electron-withdrawing
ubstituent on either azide or alkyne, high temperature, long
eaction time and it often afforded a mixture of 1,4-and 1,5-
isubstituted isomers (Tornoe et al., 2002). So far, Cu(I) salts,
u(II) salts together with a reducing agent (Tavassoli et al., 2015),
u(II)/Cu(0) comproportionation (Appukkuttan, Dehaen, Fokin, &
er Eycken, 2004), mixed Cu/Cu-oxide nanoparticles (Pachón,
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oly(hydroxamic  acid)  Cu(II)  complex  was  prepared  by  the  surface  modi-

lose  through  graft copolymerization  and  subsequent  hydroximation.  The

IR,  UV,  FESEM,  TEM,  XPS,  EDX  and  ICP-AES  analyses.  The  complex  has  been
t  for  1,3-dipolar  Huisgen  cycloaddition  (CuAAC)  of aryl/alkyl  azides  with
one-pot  three-components  reaction  in the  presence  of  sodium  ascorbate
loaddition  products  in  up to  96%  yield  and  high  turn  over number  (TON
y  (TOF  930  h−1) were  achieved.  The  complex  was  easy  to recover  from  the
x  times  without  significant  loss  of  its catalytic  activity.
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Maarseveen, & Rothenberg, 2005), CuSO4/sodium ascorbate (Bock,
Hiemstra, & Maarseveen van, 2006; Kim, Park, Kang, Song, & Park,
2010), CuI/PEG-400, (Daugaard, Hvilsted, Hansen, & Larsen, 2008)
and Cu(OAc)2·3H2O/H2O (Rajender, Uma, Rajgopal, & Lakshmi,
2008) have been used as catalysts for the Huisgen cycloaddition
reaction. Recently, Cu(II) catalyzed Huisgen reaction have been
reported and their mechanism also described (Brotherton et al.,
2009; Jiang et al., 2014; Kantam, Reddy, & Rajgopal, 2006; Kuang,
Michaels, Simmons, Clark, & Zhu, 2010;). However, these homo-
geneous catalyzed Huisgen reactions have major disadvantages
associated with the difficulties in recovery of metal catalysts and
reuse for successive reaction cycles as well as the possibility of
metal contamination in the end-products. In order to overcome
these drawbacks, recent works have concentrated on heteroge-
neous catalytic systems which have several advantages like good
dispersion of active sites, easier and safer handling, easy separation
of the products from the reaction mixture and reusability of the
catalyst. Thus, a good number of heterogeneous catalytic systems
have been developed. For instance, copper on charcoal (Lipshutz &
Taft, 2006), zeolites (Chassaing, Kumarraja, Sido, Pale, & Sommer,
2007), polymers (Gala et al., 2014; Girard et al., 2006; Tano, Mieda,
Sugimoto, Ogura, & Itoh, 2014; Tavassoli et al., 2015; Yamada,
Sarkar, & Uozumi, 2012), non-magnetic and magnetic supported
variants (Fernandez, Munoz, Jaramillo, Mateo, & Gonzalez, 2010),
hydroxyapatite (Masuyama, Yoshikawa, Suzuki, Hara, & Fukuoka,
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