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Abstract A series of novel 2-amino-5-chlorobenzophenone derivatives (3a–3g) were prepared by the

reactionof2-(chloroacetamido)-5-chlorobenzophenoneanddifferentanilinederivativesbybothconven-

tional and microwave methods and structures were confirmed on the basis of their TLC, IR, 1H NMR

andCHNelemental studies. Out of the twomethods, microwavemethodswas found to give better yield.

All the synthesized compounds were subjected to physicochemical parameters determination for BBB

penetration through online software. The logP values of most of our test compounds indicate that test

compounds have the potential to be CNS active. The experimentally determined and calculated values

of logP are very much similar to values of logP calculated by the online software chemsilico and are

in the range required for goodCNS activity. The values of other physicochemical parameters likemolec-

ular weight, nON value, nOHNH value, n-violations and the number of rotatable bonds of all the test

compounds also liebetween the ranges that are required for goodBBBpenetration.Thecompoundswere

screened for the skeletal muscle relaxant activity and from the investigation, it is quite apparent that all

the 2-amino-5-chlorobenzophenone derivatives (3a–3g) possess significant differences between control

groupand treatedgroup,P< 0.001.Among these2-amino-5-chlorobenzophenonederivatives, the com-

pound bearing o-toluidine as a substituent (3e) possesses the highest skeletal muscle relaxant activity.
ª 2011 Production and hosting by Elsevier B.V. on behalf of King Saud University.

1. Introduction

2-Aminobenzophenone derivatives are important compounds
in organic chemistry because of their application in heterocyclic

synthesis and medicines (Walsh, 1980). 2-Aminobenzophenone
has been used as startingmaterial for the synthesis of 1, 4-benzo-
diazepines (Sternbach et al., 1962), proquazone and amfenac as

anti-inflammatory agents (Coombs et al., 1973; Welstead et al.,
1979; Ottosen et al., 2003). It has also been used for the synthesis
of Peptidoaminobenzophenones, a novel class of ring open
derivatives of 1, 4-benzodiazepines, evaluated for Central Ner-
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vous System (CNS) activity. (Felix et al., 1974; Bodor et al.,

1977; Hirai et al., 1980). 2-Aminobenzophenone derivatives
were also evaluated as antimitotic agents (Liou et al., 2002)
and a novel class of bradykinin B1 receptor antagonists with
excellent receptor occupancy in the CNS of hBK B1 transgenic

rats but not a substrate for P-glycoprotein (P-gp) mediated ef-
flux and hence good brain penetration (Su et al., 2008). All these
drugs synthesized from 2-aminobenzophenones possess CNS

activity. 2-aminobenzophenone derivatives were considered to
be of our interest because they fulfill all the structure activity
requirements as the benzodiazepine contains. According to

SAR study rings A and C and substitutions at these rings and
the substitution at the amide nitrogen of ring B are important
for the activity of benzodiazepines as shown in Fig. 1. So it

was considered to be of interest to synthesize the 2-aminobenz-
ophenones derivatives having all the important pharmaco-
phores required for the CNS activity of benzodiazepines to
obtain drugs with high therapeutic index than diazepam. In this

2-amino-5-chlorobenzophenones are subjected to acetylation by
treatingwith chloroacetylchloride to obtain 2-chloroacetamido-
benzophenones which are then reacted with different aniline

derivatives in the presence of potassium carbonate and DMF
by conventional and microwave irradiation methods to obtain
different derivatives (Scheme 1).

2. Materials and methods

2.1. Experimental

The melting points were determined on Veego-programmable
melting point apparatus (microprocessor based) and are
uncorrected. Proton (1H) nuclear magnetic resonance
(1H NMR) spectra were obtained using Brucker AC-400 F,

400 MHZ spectrometer and are reported in parts per million
(ppm), downfield from tetramethylsilane (TMS) as internal
standard. The spin multiplicities are indicated by the symbols:

s (singlet), d (doublets), t (triplet), q (quartet), m (multiplet)
and br (broad). Infrared (IR) spectra were obtained with

Perkin Elmer 882 Spectrum and RXI, FT-IR model using

potassium bromide pellets (in cm�1). The ultraviolet spectra
were recorded on Shimadzu, UV-1800 spectrophotometer. Ele-
mental analyses were carried out on a Perkin–Elmer 2400
CHN elemental analyzer. Syntheses related to microwave irra-

diation were carried out in domestic LG little chef microwave
oven. Reactions were monitored and the homogeneity of the
products was checked by TLC which were prepared with silica

gel G and activated at 110 �C for 30 min. The plates were
developed by exposure to iodine vapors. Anhydrous sodium
sulfate was utilized as drying agents. All solvents were dried

and freshly distilled prior to use according to standard
procedure.

2.2. Synthesis of 2-(chloroacetamido)-5-chlorobenzophenone

2.2.1. Conventional method
The syntheses of 2-amino-5-chlorobenzophenone and 2-(chlo-
roacetamido)-5-chlorobenzophenone were carried out by
literaturemethods (Sternbach et al., 1961, 1962). In thismethod,

2-amino-5-chlorobenzophenone (1) (1 mole) and chloroacetyl-
chloride (2 mole) in toluene was refluxed for 2.5 h to expel most
of the formed hydrogen chloride. The solution was then cooled,

washed with ice cold dilute aqueous ammonia solution, dried
with anhydrous sodium sulfate, filtered and concentrated in va-
cuo. The recrystallization of the crude residue from alcohol
afforded 82% of 2-(chloroacetamido)-5-chlorobenzophenone

(2); mp 119–122 �C, lit. (Sternbach et al., 1961) 119–121 �C.

2.2.2. Microwave irradiation method
A solution of 2-amino-5-chlorobenzophenone (1) (0.464 g,
2 mmole) and chloroacetylchloride (0.318 ml, 4 mmole) in tol-
uene (20.0 ml) was irradiated for 1 minute in a microwave oven

(360 W). The solution was then cooled, washed with ice cold
dilute aqueous ammonia solution, dried with anhydrous
sodium sulfate, filtered and concentrated in vacuo. The

recrystallization of the crude residue from alcohol afforded
88% of 2-(chloroacetamido)-5-chlorobenzophenone (2); mp
118–120 �C, lit. (Sternbach et al., 1961) 119–121 �C.

Figure 1 Important pharmacophore of 1,4-benzodiazepine nucleus.
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