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Introduction
Acute respiratory syndrome-coronavirus 2 (SARS-CoV-2) is 

responsible for COVID-19 which reached pandemic levels in early 
2020 (WHO; March 11, 2020) [1,2]. There are three types of CoVs 
that reached pandemic levels in the last twenty years:  SARS-CoV-1, 
MERS-CoV and SARS-CoV-2 [3]. Coronaviruses use the Receptor-
Binding Domain (RBD) of the homotrimeric spike (s) glycoprotein 
emerging from its surface of the envelope to bind to their cellular 
receptors [4]. This binding facilitates a cascade of events that leads 
to the penetration host cell and finally the virus replication [5]. 
Binding to the Angiotensin-Converting Enzyme-2 (ACE2) receptor 
is a key consideration step for entering SARS-CoV into target cells 
[6-9]. The Protein-Protein Interaction [10] (PPI) between the 
SARS-CoV-2 spike protein and Human ACE2 (hACE2) (Figure1), in 
the early stages of the life cycle created a significant therapeutic 
need for possible antiviral drug development. The current SARS-
CoV antibodies are not effective in case SARS-CoV-2 [11]. All protein 
therapies showed great problems such as solubility, unsuitability 
for oral or inhaled administration, and immunogenicity. In addition, 
being foreign proteins in nature work as antigens and elicit strong 
immune responses in certain patients [12].

Peptides or small molecules demonstrate promising 
approaches. There are some reported peptides as PPI disruptors, 
but so far none have been very effective [13-15]. Lack of well-
defined binding pockets on the protein surface that would allow 
their adequate binding to decrease the possibilities for successful 
small molecules inhibitors. Buchwald [16] and his team, identify 
new compounds that inhibit PPI at low micromolar levels by 
screening small molecule libraries such as Congo Red and Evans 
Blue. Theses organic dyes showed excellent protein binders and its 
structures demonstrate that designed as such, that is supporting a 
drug discovery research. The dye itself is usually well known lack 
therapeutic effect for its pigmentation, and rapidly decompose in 
case azo dyes. There are overlap between the existing chemical 
space of drug like structures and inhibition PPI. Obviously, it 
clarified the structural motif for active compounds: a biphenyl 
linker with a naphthyl at one end and another aromatic naphthyl 
or phenyl at the other end, both with at least one polar substituent. 
Importantly, these criteria support identification of novel and 
promising SMIs that are more druglike, free of color-causing 
chromophore as well as low micromolar activity in cell-free ELISA-
type assays16 (Figure2).
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Figure 1: Overall structure of the SARS-CoV-2 RBD bound to ACE2.
ACE2 is shown in green. The SARS-CoV-2 RBD core is shown in cyan and RBM in red. The N-terminal helix of ACE2 responsible for binding is 
labelled.

Figure 2: SMIs inhibit PPI.
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