CLICK CHEMISTRY
varianti e applicazioni



Scheme 23. The Synthesis of Rotaxanes Has Been

Facilitated Greatly through CuAAC That Helps Coordinate

the Two Reaction Partners in the Arch of the Maerocyele by
USO Auxiliary Coordination of the Catalytic Cu(1)
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stopper conjugation through CuAAC the bis-azide was held in place by bipyridine coordination,
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FBDD, fragment-based drug design; QSAR, quantitative SAR; SAR, structure—activity relationship.
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Figure 2. Concepts in lewd discovery. (a) High-troughput sereening (HTS). A diverse Bbrary of chemical compounds is collected and tested against
the drug target. (b) Fragment-based lead discovery. The binding of small molecular fragments to the protein is detected. Low-affinity fragments can
be linked to provide high-aflinity ligands The binding constant Ky, is an eaponential fundion of the binding energy. (<) Dynamic strategies in
fragment-based drug discovery. Reactive fragments are inoubated with the protein and form specific combinations of fragments on the protein
template, which Gwilitates fragment detection and linkage w a new ligand,
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Schematic representation of in situ click chemistry used for the development of enzyme inhibitors.
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Table 1. Performance of Ruthenium(ll) Catalysts in Cycloaddition |- N-R = /
of Benzyl Azide and Phenyl Acetylene?® RI= ,;,/N 27
Ru catalyst 15 14 R N

[RuCl(COD)], - -
[(p-cym)RuCl ]2 - -
[(p-cym)RuCl,(PPhs) - - Step C Step B
[Cp*Ru(H,0)(NBD)|BF; - -
RuCly(PPhs); - <5%
Ru(OAc)(PPha), - 46%
RuHCI(CO)(PPhs)s - <5%
RuH;(CO)(PPhy)s - 56% “Ru. R
CpRuCI(PPh3), 13% 1% Ci =N
Cp*RuCl(PPhs), 100% el
Cp*RuCI(COD) 100% R' \ .N
Cp*RuCI(NBD) 93% N
[Cp*RuCl]4 100% 28

L = bystander ligands or reactants



Ru-catalysed azide alkyne .
cycloaddition (RUAAC) N*NRE ﬁ RI—=—H
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Computational studies indicate that the [Cp*RuCl]-catalyzed
reactions of azides with alkynes involve an irreversible oxidative ﬁ-‘
coupling of azide and alkyne to give ruthenacycles, followed Iu

by a rate-determining reductive elimination. The regioselectivity C|**" ~,, -N Ny I u R2
. . 3l . . . am ale N= chv —n

is determined by the oxidative coupling step, which can also N-R2 N

be viewed as a nucleophilic attack of the activated alkyne at |Q(

the electrophilic terminal nitrogen of the azide. . N

influenced by several factors in these cases. Alkynes containing

a hydrogen bond donor group (e.g., propargylic alcohols and

amines) exhibit virtually exclusive regioselectivity: the new bond Step C Step B
is always formed between the 3-carbon of the alkyne and the

terminal nitrogen of the azide. This directing effect can be

attributed to the formation of a strong H-bond between the \Q/

alcohol or amine and the chloride ligand on the ruthenium. In

the absence of such directing groups, regioselectivity seems to ciRu_ ,R2

be governed primarily by the electronic (and possibly by steric) /, |' l‘::l

properties of the alkyne: the new bond in the metallacycle R ‘--\ _N

intermediate 28 (Scheme 3) is formed between the more N/

nucleophilic carbon of the alkyne. In other words, the more

electronegative carbon of the alkyne becomes C-4 in the triazole. 28
L = bystander ligands or reactants



RUAAC in Med. Chem.: mimicry della vancomicina

La vancomicina € un glicopeptide ciclico
antibiotico che si usa in molte infezioni
difficili, come quelli da parte di batteri
resistenti agli altri antibiotici (ad es. da
parte dello Stafilococco aureo - foto).
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Meccanismo d’azione: inibisce la sintesi

%)

del peptidoglicano, componente della
parete batterica, per cui la vancomicina
ha azione batteriostatica (cioe
battericida sui batteri in attiva
moltiplicazione).



RUAAC in Med. Chem.: mimicry della vancomicina
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Scheme 1 Design and retrosynthesis of the 1,5-triazole-bridged vancomycin

CDE-ring mimic 2.
ChemComm 2013, 49, 4498



