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Multicomponent reactions (MCR)
MCR are one-pot processes employing more than two starting
materials, where most of the atoms of the regents are
incorporated into final products
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Multistep reaction vs MCR´s

Scheme 1. Traditional multiestep synthesis (3 steps) vs. multicomponent assembly (1 step).
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Why use multicomponent reactions?
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Our group work
Synthesis of bound-type bis-heterocycles 



Synthesis of 1-tetrazolyl-1,2,3,4-tetrahydroisoquinoline bound-
type bis-heterocycles via oxidative-Ugi-azide.



Medicinal applications of  1,2,3,4-Tetrehydroisoquinoline and 
Tetrazoles



Tetrazole rings are usually attributed to the possibility of this moiety to

mimic a carboxyl group or a cis amide bond.
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Bound-type bis-heterocycles



Synthetic background
Synthesis of bound-type THIQ-T bis-heterocycles 
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Results

Entrya R Yield (%)b,c

1 t-Bu 56
2 Cy 60
3 Bn 42

a Reaction conditions: Imine 4 (1 equiv.), isocyanide 5 (1 

equiv.), TMSN3 6 (1 equiv.). MeOH [1.0 M]. 3 hrs.
b Product characterized by 1H NMR and 13C NMR.
c Isolated yields after column chromatography.



One pot synthesis of 1a



Plausible  Mechanism reaction



NMR spectra of precursor and one representative final product



Conclusion
The• oxidation of secondary amines toward imines gave higher yields,
which could be considered to avoid the inherent difficulties for
synthesizing Schiff bases from inactivated aldehydes and anilines.
Oxidative Ugi-azide reaction gave good global yields in two steps. The
one pot version was performed in lower yield (28%). An extension of
this work is being carried out using alternative heat sources (like MW
and ultrasound), even to increase substrate scope. It is noteworthy
that bis-heterocycles herein described may find application in
medicinal chemistry because they are formed by two heterocyclic
(THIQ and Tetrazol) moieties present in a wide range of bioactive
compounds and drugs.



Acknowledgements

R.G.-M. is grateful for financial support from CIO-UG (009/2015), DAIP
(859/2016) and CONACYT (CB-2011-166747-Q) projects. A.I.-J (ID:
I00247) thanks UG for his temporary position as assistant professor in
the R.G.-M. research’s group. All authors kindly acknowledge to
National Laboratory for the instrumentation time provided (UG-UAA-
CONACYT: 123732).


