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Bioconjugate chemistry is an expanding area of research at 
the interface between chemistry and biology that is attracting 
enormous and still-increasing interest. The group of Profes-
sor Vinod K. Tiwari at Banaras Hindu University (India) has 
been interested in the use of carbohydrates in bioconjugate 
chemistry, and their latest research achievements have been 
published recently in SynOpen. “Just after the Sharpless Click 
Chemistry concept1a was proposed in 2001 and the discovery 
of Cu(I)-catalyzed azide–alkyne cycloaddition reactions (Cu-
AAC ‘Click Chemistry’) in 2002 by two independent investi-
gators, Professor M. Meldal1b and Professor K. B. Sharpless,1c 
this regioselective 1,4-disubstituted 1,2,3-triazole forming re-
action has seen exponentially growing applications in almost 
all branches of science and technology,” said Professor Tiwari, 
adding: “An opposite triazole regioisomer can be obtained 
exclusively by reacting azide with alkyne in the presence 
of Ru-catalysis.1d Further, Professor C. Bertozzi brilliantly 
explored the Wittig Strain-Promoted Azide–Alkyne Cyclo
addition (SPAAC) concept1e and its application under bioor-
thogonal conditions in living systems (Bertozzi Bioorthogonal 
Chemistry).”1f Professor Tiwari went on to explain: “The field 
of ‘Click Chemistry and Bioorthogonal Chemistry’ has recently 
been recognized with the 2022 Nobel Prize in Chemistry, 
awarded to Professor Bertozzi, Professor Meldal and Professor 
Sharpless. Nowadays, CuAAC is acknowledged as one of the 
most reliable synthetic tools with widespread applications in 
chemistry, biology, medicine, and materials science. Its scope 
is also of great interest in glycoscience, with diverse applica-
tions including glycodendrimer synthesis.”2 

Considering the widespread applications of click chem
istry, the biocompatible nature and manifold importance of 
glycodendrimers and the group’s previous experience in click 
chemistry for glycodendrimer synthesis,3 Professor Tiwari and 
co-workers decided to explore a regioselective and modular 
CuAAC ‘Click Chemistry’ tool and recently reported a conve-
nient synthesis of a class of calix[4]arene-cored lactosylated 
G1 and galactosylated G2 glycodendrimers from commercially 
available sugars, by utilizing a convergent route.4 “Calixarenes, 
which have a unique three-dimensional architecture, possess 
notable features such as an ease of functionalization at both 

upper and lower rim, and can swiftly serve as suitable supra
molecular scaffolds for use in synthesis, catalysis, sensing, 
molecular recognition and drug development,” said Professor 
Tiwari.5

The β-D lactose azide 1 (Scheme 1) was obtained from the 
respective sugar in three high-yielding steps under standard 
protocols reported in the literature. The tris-O-propargylated 
analogue 2, on regioselective click reaction with sugar azide 1, 
afforded the dendritic architecture 3 in 80% yield. 

“Furthermore, azidation of the dendritic architecture 3 
through nucleophilic substitution with NaN3 in DMF at 70 °C 
afforded the required glycosyl triazole-based dendron 4,” ad-
ded Professor Tiwari. Then dendron 4 was subjected to click 
conjugation with calix[4]arene-cored 5 in the presence of 
CuSO4·5H2O and sodium ascorbate in THF/water to afford the 
desired G1-generation lactose-coated glycodendrimer 6 in 82% 
yield. “A similarly optimized approach was utilized to develop 
the galactosylated G2-generation glycodendrimer 12 in good 
yield from D-Gal-βN3 followed by CuAAC click, azidation, then 
click, azidation and again click with calix[4]arene-core 5,”4 ex-
plained Professor Tiwari. 

The synthesized G1-generation glycodendrimer 6 and ga-
lactosylated G2-generation glycodendrimer 12 could be iso-
lated in pure form by flash chromatography and were fully 
characterized spectroscopically. “The easy and high-yielding 
steps involved in synthesis, purification, and supramolecular 
assembly of the calix[4]arene core, and the biocompatible na-
ture of the developed glycodendrimers, are the most notable 
features of the method,” concluded Professor Tiwari. “These 
glycodendrimers have potentially promising applications in 
drug delivery as well as chemotherapeutic potential, parti-
cularly anti-bacterial and anti-biofilm activities. The group is 
currently working in this direction.”
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Scheme 1 CuAAC-mediated synthesis of calix[4]arene-cored G1- and G2-generation glycodendrimers
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