Libyan Journal of Science & Technology 6:1 (2017) 8 —13

Faculty of Science - University of Benghazi

Libyan Journal of Science & Technology

(Formerly known as Journal of Science & It’s Applications)

journal home page: www.sc.uob.edu.ly/pages/page/77

A Review on synthesis and biological profiles of some Quinazolines and (4H)-3,1-
Quinazolin-4-ones of active substituents and their uses as starting materials in reaction

schemes
K.M. Darwish*, 0.0. Dakhil

Department of Chemistry, University of Benghazi, Benghazi, Libya

ARTICLE INFO

ABSTRACT

Article history :

Received 17 November 2016
Revised 18 April 2017

Accepted 20 April 2017
Available online 17 August 2017

Keywords:
Quinazolines, Quinazolinones, Synthetic
Methods, Biological Activities.

* Corresponding author:
E-mail address: kdarwish1962@gmail.com
K.M. Darwish

Variety of quinazolines and quinazolinones have been considered as precursors for many novel
derivatives depending on type and position of the active substituent(s) they have. A review on
the synthesis of some quinazolines and quinazolinones having substituent(s) at 2-, 3-, and 4-
positions and their uses as starting materials in the synthesis of novel derivatives have been
introduced. Also, their reactions and their dependence on the reaction reagents and/or reaction
condition have been discussed. In addition, their role in producing derivatives of valuable
biological importance has also been surveyed.
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1. Introduction

In recent years, there has been an increasing interest in the
chemistry of 4(3H)-quinazolinones because of the biological
importance they have. Many of them show antifungal (Bartroli et
al, 1998), antibacterial (Shiba et al 1997), anticancer (Abdel-
Hamid et al 1997), anti-inflammatory (Barker 1995),
anticonvulsant (Bekhit et al 1998), immunotropic (Gursoy et al,
1995), hypolipidemic (Nawrocka et al, 1997), antitumor (Kurogi
et al, 1996), antiulcer (Hame et al, 1996), analgesic (Terashima
et al, 1995), anti-proliferative activities (Raffa et al, 1999) and
inhibitory effects for thymidylate synthase enzyme (Baek et al,
1998) and poly (ADP-ribose) polymerase (PARP) (Griffin et al,
1998). The 4 (3H)-quinazolinones can act as semi-cyclic amides
or iminols, due to the tautomer phenomenon they have. Their
reactions in either form with alkyl or acyl halides are perhaps the
most interesting due to the large number of the heterocycles that
are obtained either directly or through further transformations of
the initially formed products. In addition, quinazolines are a big
family of heterocyclic compounds, which have shown broad
variety of biological activity profiles (Jhone 1982; Brown 1996),
e.g. analgesic, narcotic, diuretic, antihypertensive, anti-malarial,
sedative, hypo-glycaemic, antibiotic, anti-tumoral and many
others. It has been found that the biological activity strongly
depends on the type and place of the substituent in the molecule
(Armarego 1967). Out of the wide substitution patterns known,
4-aminoquinazolines are useful as fungicides (Nakagami et al,
1982; Haley 1994), anti-inflammatory (Palanki et al, 1999;,
Myers et al, 1998), anticancer (Baker 1999), anti-microbial and
anti-hypertensive agents (Nauta 1976; Mizogami et al, 1986).
Some 4-anilinoquinazolines were found to be potential and
highly selective inhibitors of human immunoglobulin E (Berger et
al, 2001) and epidermal growth factor receptor tyrosine kinase
(Bridges 2001) which regulates the cell growth and proliferation,
so they work as potent anti-allergic or anticancer agents,
respectively. It is well known that quinazolin-4-one has three
isomeric forms (a-c). Only a and b are tautomers (Fig. 1).

Considering tautomer forms a and b, the substitution on the
hetero-ring can be sub-classified into two categories and therefore
results in the formation of either the 2,3-disubstituted quinazolin-
4-one or the 2,4-disubstituted quinazoline. However, in the
benzene-ring moiety of both forms, four positions are possible,

the 5-, 6-, 7-, and 8- positions (Fig. 2).
i - i
_H
L= —LLL
N NAH 1‘\1 H
H

Fig. 1. Tautomers and isomers of quinazolin-4-one
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Fig. 2. Possible substituent position on the quinazoline and quinazolinone
structures

Throughout our current review, any substituent on the
hetero-ring moiety (R! and R?) at positions 2-, 3-, and 4- can have
an important contributing role to the QSAR either from the
synthetic approach and/or the biological significance. This was
indicated by the type of substituent(s) which can either be a
chemically active group(s) that can make the whole compound a
reactive nucleus used to start a new reaction scheme or an
inactive group that makes the compound an end product. The
active group that can make the compound useful in synthesis of
novel derivatives can itself be classified according to the type of
atoms composing its chemical formula.

2. Reaction Schemes

Starting a reaction scheme with a derivative containing an
active substituent imposes a specific method of preparation for
that derivative, depending on type and site of substituent. For
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example, a scheme for the 3-amino derivative of quinazolin-4-one
requires the preparation of benzoxazin-4-one as a first step
followed by addition of hydrazine hydrate to get the 3-amino-

= L,

i
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NH, Pyridine / 0 °C

derivative according to the following reaction (El-Hashash et al,

2011) (Scheme. 1).
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Scheme 1. Preparation of a 3-aminoquinazoli-4-one derivative

% o) cl
N</ I j)
A 0

OEt

Bd +©\AAZ

Z=H; CH;;
Et  Ar=C¢H,OCH; (4)

X = -COCH,S-; -COCH,NH-; -CH,CH,NH-; -C(NH)-O-; -CO-O-; -CO-S-; -C(NH)-CHR)-; R = CN, COOEt.

-CH,CH,NR'- where R' =

p-acety laminobenzenesulfonyl; -CHCH,NR'- where R' = p-acety laminobenzenesulfony

Scheme 2. The 3-aminoderivative of quinazolinone as a starting material
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Scheme 3. Preparation and Reaction of the quinazolin-4-one derivative

3. Types of Reaction Products

A reaction product can itself be either a final product that can
no longer be useful in starting a new reaction scheme or a new
starting material for a new reaction scheme. For example, the 3-
amino derivative in Scheme 1 can be used as a starting material
for synthesizing other derivatives according to the following
(Scheme 2) (El-Hashash et al 2011).

On the other hand, the benzoxazin-4-one product in scheme 1
can be used (Scheme 3) in the preparation of quinazolin-4-one
derivative itself (El-Hashash et al 2012). In Fact, the hydrogen
atom is the most important component of the active amide group
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or hydroxyl group. In addition, the position of the mentioned
groups at the ring also reveals the compound importance.
Depending on the reaction condition, the substitution occurs
either on the amidic hydrogen at 3-position or the enolic
hydrogen at 4-position.

The contributing recent research revealed the selectivity of
reaction in choosing the product either as a reaction end product
or a new reaction starting material depending on the reagent used
and reaction condition (El-Hashash et al, 2012, El-Azab et al,
2013). The following reaction scheme (Scheme 4) shows the
difference between end products and starting materials.
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Scheme 4. Synthetic Pathways of starting materials and end products from quinazolin-4-one
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According to Scheme 4, there are six starting materials, most of

them derived from the 2-ethoxyquinazolinone.

Among the broad synthetic pathways for the 4-amino
quinazoline preparations, the substitution of chlorine atom in 4-
chloroquinazolines by amino group is the shortest and cheapest

(Katritzky et al, 1996 and Katritzky et al, 2000). The 4-
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chloroderivative could also be used to start completely different
preparations (Scheme 5) (El-Hashash et al, 2011, Darwish 2011).

In a similar manner, the 4-hydrazinoquinazoline and 4-
thiosemicarbazido derivatives were used to start further new
scheme, mainly ring closure reactions (El-Hashash et al, 2012),
some showed analgesic activity (Scheme 6) (Ayyad et al, 2016).
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Scheme 5. Schematic representation for the 4-chloroquinazoline reactions
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Scheme 6. Schematic representation for the 4-hydrazinoquinazoline reaction

10



Darwish & Dakhil / Libyan Journal of Science & Technology 6:1 (2017) 8 - 13

On the other hand, the 2-amino quinazolin-4-one derivative In another route, the 2-amino derivative when reacted with
had a remarkable role with the 3-position being blocked with an  chloroacetyl chloride gave a new staring material (Darwish 2011)
inactive substituent (El-Hashash et al, 2011) (Scheme 7). (Scheme 8).
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Scheme 7. Synthetic pathways and reactions of the 2-amino derivative
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Scheme 8. Synthetic pathway and reactions of the 2-chloroacetylaminoderivative

Recently, newly synthesized novel 2-sulfanylquinazolin-4-one 4. Coclusion
derivatives have been used as starting materials. Some of them
gave end products of antibacterial, antifungal, anticonvulsant
activity and as inhibitors of bovine liver DHFR (El-Azab et al,
2013; Darwish 2011; Shailaja et al, 2013; Al-Omary et al, 2013;
Abdel Hamid et al, 2001; Al-Omar et al, 2004; Dave et al, 2015;
El-Helby et al, 2003) (Scheme 9).

In variety of reactions there is almost a chance to start new
schemes with new starting materials and new methods for further
material synthesis. This can help in invention of novel derivatives.
This does not necessarily means lowering the value of end
products.
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Scheme 9. Possible reaction scheme for a 2-sulfanylquinazolin-4-one derivative
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