
Accepted Manuscript

Synthesis and solid state self-assembly of an isatin-thiazoline hybrid driven by
three self-complementary dimeric motifs

Maqbool Ahmad, Humayun Pervez, Taibi B. Hadda, Loic Toupet, Muhammad
Moazzam Naseer

PII: S0040-4039(14)01341-0
DOI: http://dx.doi.org/10.1016/j.tetlet.2014.08.021
Reference: TETL 44988

To appear in: Tetrahedron Letters

Received Date: 3 July 2014
Revised Date: 21 July 2014
Accepted Date: 6 August 2014

Please cite this article as: Ahmad, M., Pervez, H., Hadda, T.B., Toupet, L., Naseer, M.M., Synthesis and solid state
self-assembly of an isatin-thiazoline hybrid driven by three self-complementary dimeric motifs, Tetrahedron
Letters (2014), doi: http://dx.doi.org/10.1016/j.tetlet.2014.08.021

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.tetlet.2014.08.021
http://dx.doi.org/http://dx.doi.org/10.1016/j.tetlet.2014.08.021


  

 

 
Tetrahedron Letters 

jo urn al  h om e pa ge:  w w w.els evi er . com  

 

Synthesis and solid state self-assembly of an isatin-thiazoline hybrid driven by three 
self-complementary dimeric motifs 

Maqbool Ahmada, Humayun Perveza*, Taibi B. Haddab, Loic Toupetc, Muhammad Moazzam Naseerd* 
a
 Institute of Chemical Sciences, Organic Chemistry Division, Bahauddin Zakariya University, Multan 60800, Pakistan 

b
 Laboratoire de Chimie des Matériaux (LCM), Faculté des Sciences d’Oujda (FSO), Université Mohammed 1Er, 60000-Oujda, Morocco 

c
 Institut de Physique de Rennes, UMR 625, Université de Rennes 1, Campus de Beaulieu Bat. 11 A, 263 av. Général Leclerc, 35042 Rennes Cedex, France 

d 
Department of Chemistry, Quaid-i-Azam University, Islamabad 45320, Pakistan 

 

Molecules are assemblies of atoms formed by the selective 
formation of kinetically stable covalent bonds between smaller 
molecules (typical bond enthalpies are 100-400 kJ/mol). Apart 
from these stronger covalent bond interactions, molecules can 
also interact through weaker and kinetically labile non-covalent 
interactions such as hydrogen bonding, π-π, CH-π, cation-π, 
anion-π, van der Waals, etc.1  These interactions are the most 
important in biology and are responsible for the transduction of 
signals, folding of large proteins into a 3D-structure and the 
selective transport of ions.2 Such interactions are also important 
in Nature and the abiotic world, where they determine the 
physical properties of common materials such as wood and 
plastic.3 The process in which molecules use these interactions to 
adopt a defined arrangement without any external guidance is 
called molecular self-assembly.4  
 Molecular self-assembly with a precision analogous to that 
found in Nature demands a complete understanding and control 
of non-covalent interactions.5 It has become a vital ‘bottom-up’’ 
approach to create fascinating materials from simple 
components/molecules and to understand the complexity of 
systems created by Nature through self-assembly, ranging from  
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cell membranes to organisms. This is the main driving force for 
crystal engineers to construct novel molecular assemblies of 
distinct shapes. The symmetry, shape and functionality of the 
individual components are the key requirements for constructing 
complex self-assembled structural materials of different shapes 
for applications in many fields, including microelectronics,6 
medicine and biotechnology,7 catalysis,8 sensors,9 and solar-fuel 
cells.10 

 Molecular complementarity is highly desired for the tight and 
highly specific binding of molecules. Biomacromolecules such as 
proteins and DNA represent the best examples. Inspired by 
Nature, supramolecular chemists have also used complementary or 
self-complementary non-covalent interactions between individual 
building blocks to develop well-defined, discrete aggregates.11 

Multiple parallel or near parallel hydrogen bonds are commonly 
used motifs for this purpose. Important examples include self-
assembling container molecules and supramolecular tubes.12 Apart 
from the tremendous progress, complementary motifs involving 
relatively weak interactions other than hydrogen bonds have not 
been explored so far. Herein, we report on the multi-layered 
structure of an isatin-thiazoline hybrid molecule (5), having 
diverse supramolecular interactions. It has three self-
complementary motifs, one involving very strong hydrogen bond 
supported by some unconventional nitrogen-oxygen (N-O) 
interactions; the second includes CH-π and CH-Cl interactions, 
whereas the third involves π-π and CH-Cl interactions, arranging 

ARTIC LE  INFO  ABSTRACT  

Article history: 

Received 
Received in revised form 
Accepted 
Available online 

An interesting isatin-thiazoline hybrid molecule having C=N-N=N bonds has been synthesized 
and its solid state self-assembly behavior was studied by X-ray diffraction technique. A layered 
structure based on hexameric supracycles, which are formed through three different self-
complemenatry dimeric motifs, was obtained. The supramolecular forces involved in the 
stabilization of this structure are NH-O, CH-O, CH-N, CH-π, π-π, CH-Cl and unconventional N-
O interactions. 
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