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Abstract

In this study, 12 new 3-methyl-6-(2-substituted aminopropanoyl)-2-benzoxazolinone and 3-methyl-6-(1-hydroxy-2-substituted
aminopropyl)-2-benzoxazolinone derivatives have been prepared. Their structures have been elucidated by IR, 1H NMR spectra
and by elementary analysis. The anti-nociceptive activity of these compounds has been investigated by using a modified Koster
test. It was found that most compounds are capable of inducing anti-nociception in animals. © 2001 Elsevier Science S.A. All
rights reserved.

Keywords: 2-Benzoxazolinone; Acylation; Reduction; Anti-nociceptive activity

1. Introduction

Pain is a fundamental event that is normally benefi-
cial and works as a physiological advice for potentially
tissue-damaging situations, e.g. the manifestation of
inflammatory dysfunctions [1,2]. However, the very sig-
nificant emotional and subjective components of hu-
man pain and the therapy of chronically debilitating
pain makes the search for new peripheral analgesic
agents, potent, selective and with reduced toxicity very
important.

Since the first report on the hypnotic properties of
2-benzoxazolinone [3], a number of derivatives of this
compound have been tested for various activities in-
cluding anticonvulsant [4], analgesic [5–9], cardiotonic
[10], antiulcer [11] or antibacterial, antimicrobial and
antifungal effects [12–14]. In the literature it has been
reported that 6-acyl-2-benzoxazolinone derivatives
showed favourable analgesic activity [5]. On this basis,
recently our research group has reported that some

derivatives of 2-benzoxazolinone, especially 3-substi-
tuted-6-acyl-2-benzoxazolinones, presented high anal-
gesic activity in which the activity was found to be
comparable to acetyl salicylic acid (Aspirin®). There-
fore these findings led us to synthesize some new 3-
methyl-6-amino ketone and amino alcohol-2-benzo-
xazolinone derivatives and screen them for their anti-
nociceptive activity. Then it was found that all com-
pounds are capable of inducing analgesia in animals.

2. Experimental

2.1. Chemistry

All chemicals were obtained from Aldrich Chemical
Co. (Steinheim, Germany). Melting points were deter-
mined with a Thomas–Hoover capillary melting point
apparatus (Philadelphia, PA, USA) and are uncor-
rected. IR spectra (KBr) were recorded on a Perkin–
Elmer 1720X FT Infrared Spectrophotometer
(Beaconfield, UK), 1H NMR spectra were recorded
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0014-827X/01/$ - see front matter © 2001 Elsevier Science S.A. All rights reserved.
PII: S 0014 -827X(01 )01132 -6
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using a Bruker AC 200 MHz FT NMR spectrometer
(Bruker, Karlsruhe, Germany) using tetramethylsilane
as internal standard. Microanalyses were performed by
the Scientific and Technical Research Council of
Turkey Instrumental Analysis Laboratory (Carlo Erba,
Milan, Italy). The purity of the compounds was as-
sessed by TLC on silica gel HF254+366 (Merck, Darm-
stadt, Germany).

2.1.1. 3-Methyl-2-benzoxazolinone and
6-acyl-2-benzoxazolinone were made according to the
literature [5,6]

2.1.1.1. 3-Methyl-6-(2-substituted aminopropanoyl)-2-
benzoxazolinone (I). 3-Methyl-6-(2-bromopropanoyl)-2-
benzoxazolinone (0.01 mol) dissolved in 5 ml
dimethylformamide was added dropwise to a solution
of substituted amino derivatives (0.03 mol) with triethy-
lamine (0.03 mol) in 10 ml dimethylformamide. The
mixture was stirred at room temperature for 24 h,
poured into crushed ice-water and the solid mass which
separated out was filtered, dried and crystallized.

2.1.1.2. 3-Methyl-6-(1-hydroxy-2-substituted amino-
propyl)-2-benzoxazolinone (II). 0.01 mol 6-substituted
aminopropanoyl-2-benzoxazolinone was dissolved in
100 ml of methanol. To this mixture 0.012 mol/l of
NaBH4 was added, and stirring was continued for 4 h
at reduced pressure. The residue was recrystallized from
different solvents.

2.2. Pharmacology

Mice used in the present study were housed and
cared for in accordance with the Hacettepe University
Animal Care Unit, which applies the guidelines of
National Institutes of Health (NIH) on laboratory ani-
mal welfare.

Female albino mice (Refik Saydam Hıfzısıhha Insti-
tute’s Animal House, Ankara, Turkey), weighing 22�2
g, were used (local breed). A minimum of six animals

was used in each group. The animals were left for 2
days for acclimatization to animal room conditions and
were maintained on standard pellet diet and water ad
libitum. The food was withdrawn on the day before the
experiment, but free access to water was allowed.

2.2.1. Anti-nocicepti�e acti�ity
This test was performed following the technique of

Koster et al. [15] which is based on the property of the
test compounds to antagonize the acetic acid induced
pain syndrome in mice. Compounds were given orally
to mice in groups of six at 100 mg/kg dose levels as a
suspension in 0.5% carboxymethylcellulose. Stretching
was induced 1 h later by i.p. injection of 3% solution of
acetic acid at 300 mg/kg. Two control groups (n=6)
received carboxymethylcellulose 1 h prior to injection
of acetic acid. The number of writhes induced in each
mouse was counted for 5 min (between 5 and 10 min)
after injection of the irritant. Anti-nociceptive activity
was calculated using the formula.

Anti-nociceptive activity (%)= (n−n �)/n×100

n and n � are the mean stretching number of the control
and test groups, respectively. Acetyl salicylic acid was
used as a reference analgesic and administered accord-
ing to the test protocol.

3. Results and discussion

3.1. Chemistry

Twelve new 3-methyl-6-(2-substituted aminopro-
panoyl)-2-benzoxazolinone and 1-(3-methyl-2-benzoxa-
zolinone)-2-(substituted amino-1-yl)propanol deriva-
tives were synthesized and the structure of the
synthesized compounds was proved by IR, 1H NMR
and elemental analysis. Benzoxazolinone was acylated
in PPA with 2-bromopropanoic acid and then treated
with substituted amino derivatives according to N-alky-
lation. After then the aminoalcohol derivatives were

Scheme 1.
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Table 1
Some characteristics of the compounds Ia–IIl

obtained by the reduction of aminoketones with
NaBH4 (Scheme 1).

In acylation as both the 3-nitrogen and 2-oxygen
atoms are electron-donating, both the 5- and 6-posi-
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tions are activated and therefore, the regioselectivity in
the C-acylation of benzoxazolinone cannot be easily
predicted. However, it was reported that the substitu-
tion was directed by the nitrogen atom of the benzoxa-
zolinone ring and only the 6-acyl derivative was formed
[16]. We also proved the formation of 6-acylation
product with 1H NMR parameters (chemical shifts) and
coupling constants (J, Hz) in our previous paper [17].

All the synthesized compounds have at least one
asymmetric carbon atom. However, the enantiomers
were not separated. When the compounds carry alcohol
moiety, these derivatives have a second asymmetric
centre and so the synthesized compounds have dia-
stereomers. It was reported that the ratio of different
diastereomers (Z and E diastereomer) was dependent
on the reduction method used for the carbonyl group

Table 2
IR and 1H NMR spectroscopic data of the compounds Ia–IIl

Comp. IR (KBr) � (cm−1) 1H NMR (CDCl3) � (ppm)

1660 (arom. ketone), 1760 (lactam C�O), 2920 1.05–1.15 (3H; d; CH–CH3), 1.3–1.45 (6H; m; piperidine H3, H4, H5),Ia
2.35–2.55 (4H; m; piperidine H2, H6), 3.3–3.4 (3H; s; N�CH3), 4.2–4.3 (1H; q;(aliph. C–H)
CH�CH3), 7.3–7.4 (1H; d; 2-benzoxazolinone H4), 7.95–8.1 (2H; m;
2-benzoxazolinone H5, H7)

IIb 0.6–0.75 (3H; d; CH�CH3), 1.3–1.7 (6H; m; piperidine H3, H4, H5), 2.3–2.71760 (lactam C�O), 2920 (aliph. C–H), 3400
(O–H) (4H; m; piperidine H2, H6), 3.3–3.4 (3H; s; N�CH3), 4.25–4.35 (1H; q;

CH�CH3), 5.0–5.1 (1H; d; CH�OH, J :14 Hz), 7.1–7.25 (2H; m;
2-benzoxazolinone H4, H5), 7.25–7.35 (1H; s; 2-benzoxazolinone H7)
1.0–1.1 (3H; d; CH3�pip.), 1.1–1.7 (9H; m; piperidine H3, H4, H5, CH�CH3),Ic 1670 (arom. ketone), 1750 (lactam C�O), 2920
2.1–2.25 (1H; m; piperidine H2), 2.4–2.6 (2H; t; piperidine H6), 3.35–3.45 (3H;(aliph. C�H)
s; N�CH3), 4.6–4.7 (1H; q; CH�CH3), 7.3–7.4 (1H; d; 2-benzoxazolinone H4),
7.9–8.2 (2H; m; 2-benzoxazolinone H5, H7)

IId 0.6–0.7 (3H; d; CH3�pip.), 1.0–1.8 (9H; m; piperidine H3, H4, H5, CH�CH3),1760 (lactam C�O), 2920 (aliph. C�H), 3320
2.05–2.15 (1H; m; piperidine H2), 2.8–2.9 (2H; t; piperidine H6), 3.3–3.4 (3H; s;(O�H)
N�CH3), 4.2–4.35 (1H; q; CH�CH3), 4.95–5.0 (1H; d; CH�OH, J :15 Hz),
7.15–7.25 (2H; d; 2-benzoxazolinone H4,H5), 7.25–7.35 (1H; m;
2-benzoxazolinone H7)

Ie 0.7–0.85 (3H; d; CH3�pip.), 1.05–1.2 (3H; d; CH�CH3), 1.3–1.8 (5H; m;1660 (arom. ketone), 1770 (lactam C�O), 2920
(aliph. C�H) piperidine H3, H4, H5), 2.2–2.9 (4H; m; piperidine H2, H6), 3.35–3.45 (3H; s;

N�CH3), 4.2–4.3 (1H; q; CH�CH3), 7.3–7.4 (1H; d; 2-benzoxazolinone H4),
7.95–8.1 (2H; m; 2-benzoxazolinone H5, H7)

IIf 0.75–0.85 (3H; d; CH3�pip.), 1.1–1.2 (3H; d; CH�CH3), 1.2–1.7 (5H; m;1760 (lactam C�O), 2920 (aliph. C�H), 3320
(O�H) piperidine H3, H4, H5), 2.3–2.8 (4H; m; piperidine H2, H6), 3.30–3.50 (3H; s;

N�CH3), 4.25–4.35 (1H; q; CH�CH3), 4.95–5.0 (1H; d; CH�OH, J :17 Hz),
7.1–7.2 (1H; d; 2-benzoxazolinone H4), 7.85–8.0 (2H; m; 2-benzoxazolinone H5,
H7)
0.8–0.95 (3H; d; CH3�pip.), 1.0–1.6 (8H; m; piperidine H3, H4, H5, CH�CH3),Ig 1670 (arom. ketone), 1770 (lactam C�O), 2900

(aliph. C�H) 2.0–2.9 (4H; m; piperidine H2,H6), 3.35–3.45 (3H; s; N�CH3), 4.2–4.3 (1H; q;
CH�CH3), 7.3–7.4 (1H; d; 2-benzoxazolinone H4), 7.95–8.1 (2H; m;
2-benzoxazolinone H5, H7)

IIh 1760 (lactam C�O), 2900 (aliph. C�H), 3440 0.6–0.8 (3H; d; CH3�pip.), 0.85–1.0 (3H; d; CH�CH3) 1.0–2.2 (5H; m;
piperidine H3, H4, H5,), 2.4–2.8 (4H; m; piperidine H2 H6), 3.35–3.5 (3H; s;(O�H)
N�CH3), 4.25–4.35 (1H; q; CH�CH3), 4.95–5.05 (1H; d; CH�OH, J : 14 Hz),
7.15–7.35 (3H; m; 2-benzoxazolinone H4,H5,H7,)

Ii 0.7–0.85 (6H; d; CH3�pip.), 1.1–1.2 (6H; d; CH�CH3), 1.5–1.8 (4H; m;1660 (arom. ketone), 1790 (lactam C�O), 2920
(aliph. C�H) piperidine H3, H4, H5), 2.2–2.6 (4H; m; piperidine H2, H6), 3.15–3.25 (3H; s;

N�CH3), 4.3–4.5 (1H; q; CH�CH3), 7.2–7.4 (1H; d; 2-benzoxazolinone H4),
7.95–8.15 (2H; m; 2-benzoxazolinone H5, H7)

1770 (lactam C�O), 2940 (aliph. C�H), 3300 0.75–0.90 (6H; d; CH3�pip.), 1.2–1.3 (3H; d; CH�CH3), 1.4–1.8 (4H; m;IIj
(O�H) piperidine H3, H4, H5), 2.3–2.8 (4H; m; piperidine H2, H6), 3.25–3.45 (3H; s;

N�CH3), 4.4–4.5 (1H; q; CH�CH3), 4.95–5.05 (1H; d; CH�OH, J :14 Hz),
7.2–7.4 (1H; d; 2-benzoxazolinone H4), 7.85–8.1 (2H; m; 2-benzoxazolinone H5,
H7)

Ik 1660 (arom. ketone), 1770 (lactam C�O), 2940 1.1–1.2 (3H; d; CH�CH3), 2.4–2.6 (4H; s; morpholine H2,H6), 3.3–3.6 (7H; m;
(aliph. C�H) morfoline H3,H5, N�CH3), 4.25–4.35 (1H; q; CH�CH3), 7.3–7.4 (1H; d;

2-benzoxazolinone H4), 8.0–8.1 (2H; m; 2-benzoxazolinone H5, H7)
IIl 1.2–1.4 (3H; d; CH�CH3), 2.5–2.6 (4H; s; morpholine H2,H6), 3.3–3.5 (7H; m;1750 (lactam C�O), 2840 (aliph. C�H), 3380

(O�H) morfoline H3,H5, N�CH3), 4.15–4.35 (1H; q; CH�CH3), 4.90–5.05 (1H; d;
CH�OH, J : 15 Hz), 7.3–7.4 (1H; d; 2-benzoxazolinone H4), 7,95–8.1 (2H; m;
2-benzoxazolinone H5, H7)
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Table 3
Anti-nociceptive activity of the compounds Ia–IIl

Constriction Anti-nociceptiveDose (mg/kg) aComp.
number * activity% b

Ia 32�1.838100 55.55
IIb 52�0.727100 27.77

12�2.561100 83.33Ic
IId 100 20�1.094 72.22

64�1.871100 11.11Ie
8�0.9209IIf 88.88100

12�1.986100 83.33Ig
100IIh 26�1.583 63.88

36�0.676100 50.00Ii
100IIj 20�2.158 72.22

8�2.331 88.88Ik 100
44�1.151100 38.88IIl
72�2.345Control ––
41�1.124100 42.11ASA

a All compounds were administered p.o.
b % of inhibition obtained by comparison with vehicle control

group.
* P�0.05.

3.2. Pharmacology

The evaluation of the anti-nociceptive profile of all
benzoxazolinone derivatives was performed using the
classical acetic acid-induced mice abdominal constric-
tions test (Modified Koster test), p.o. with acetyl sali-
cylic acid as standard since it was easy to carry out and
was sensitive to mild analgesics. The results are shown
in Table 3.

In the first series of derivatives (for amino ketone
derivatives) the most active derivatives (Ic, 83.33%, Ig,
83.33%, and Ik, 88.88%) possess 2-methyl/4-methylpipe-
ridine and morpholine rings at the ketone moiety of the
benzoxazolinone framework and presented higher activ-
ity than ASA used as standard, at the same dose. The
compound possessing the piperidinyl moiety (Ia,
55.55%) was the third most active compound, present-
ing approximately the same activity of the ASA.

When the contribution of the amino alcohol moiety in
benzoxazolinone to the anti-nociceptive activity was
measured by comparison of the activities with amino ke-
tone moiety, the results indicated that this molecular
modification seems to be deleterious to the anti-nocicep-
tive activity (compound IIb, 27.77%, IIl, 38.88%) except
for compound IIf (88.88%) and IIj (72.22%).

Finally, the anti-nociceptive activity of compounds
seem to be insignificantly influenced by the different
electronic or lipophilic contributions of the substituents
at the benzoxazolinone framework. This may be the
partially contradicting results so far obtained. But still it
can be said that these derivatives show promising anti-
nociceptive effect.
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[17] N. Gökhan, H. Erdoğan, T.N. Durlu, R. Demirdamar, Anal-
gesic activity of acylated 2-benzoxazolinone derivatives, Far-
maco 54 (1999) 112–115.

.


