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Abstract:

Introduction: Local anesthetics are agents that block the sensory transmission from a local area of the body to
the central nervous system; it is believed that the main mechanism of action of local anesthetics is associated with the
blocking of sodium channels. Hydroxamic acids fulfill a variety of roles in biology and medicine. The aim of this work was to
prepare p-aminobenzohydroxamic acid and to evaluate its expected local anesthetic activity in comparison to benzocaine.
Materials and Methods: p-Aminobenzohydroxamic acid was prepared from p-aminobenzoic acid. Ferric chloride test,
melting point, nitrogen content and IR spectroscopy achieved identification of p-aminobenzohydroxamic acid. The prepared
compound was tested for local anesthetic activity in a comparative study with the standard local anesthetic agent benzocaine
using the foot withdrawal reflex model. Results: p Aminobenzohydroxamic acid at doses 40, 200, and 1000 µg showed 33.93
± 0.80 % , 56.38 ± 0.87 % and 40.31± 0.74 % respectively, local anesthetic activity as measured by percent delay withdrawal
time. Benzocaine at doses 40, 200, and 1000 µg showed 13.48 ± 0.96 %, 25.74 ± 0.91% and 44.12 ± 1.20 % respectively, local
anesthetic activity as measured by percent delay withdrawal time. Discussion & Conclusion: Benzocaine, which was used in
this study as a standard local anesthetic agent, caused a dose dependant delay in the foot withdrawal reflex of the frog. Such
results were not observed with p-aminobenzohydroxamic acid. It appears that the local anesthetic effect of the later was not
dose dependant. It is worth noting that p-aminobenzohydroxamic exhibited relatively potent local anesthetic activity at
small doses when compared to benzocaine.
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INTRODUCTION
Local anesthetics are agents that block the sensory transmission from a local area of the body
to the central nervous system [1].
Various theories have been forwarded to explain their mechanism of action [2]. However, it is
believed that the main mechanism of action of local anesthetics is associated with the blocking
of sodium channels [3]. It has been shown that benzocaine blocks two different types of
sodium channels [4]. Since the drug molecule must cross the lipid membrane to reach the
cytoplasm, the more lipid soluble form reaches effective intracellular concentrations more
rapidly than the ionized form. On the other hand, once inside the axon, the ionized form of the
drug appears to be a more effective blocking entity [1].
Infiltration anaesthesia is the most common form of regional anaesthesia and involves
subcutaneous injection of small volumes of local anaesthetic solution into the tissues. By this
method, the nerve fibres at the site of operation are desensitized [5].
Hydroxamic acids fulfill a variety of roles in biology and medicine. They have antibacterial and
antifungal properties among other biological activities [6]. Furthermore, hydroxamic acids are
very weak acids; their pKa values ranging from 7.05 for nitrobenzohydroxamic acid to 11.33 for
N-phenylbutrylhydroxamic acid [7]. Accordingly, the hydroxamic acids ionize only in highly
alkaline media. To the best of our knowledge, no attempts were made to investigate the effect
of the hydroxamic acid moiety on the local anesthetic activity of neither ester-type nor amidetype local anesthetic drugs. It was hoped that conversion of p-aminobenzoic acid into the
corresponding hydroxamic acid would result in an isostere group to the ester moiety that
present in benzocaine [8]. Hence, this might offer a good local anesthetic activity. The aim of
this work was to prepare p-aminobenzohydroxamic acid and to evaluate its expected local
anesthetic activity in comparison to benzocaine.
MATERIALS & METHODS
Preparation of ethyl-p-aminobenzoate
Absolute ethanol (100 ml) was placed in a round-bottomed flask, and then p-aminobenzoic acid
(13.7 g, 0.1 mole) was added followed by concentrated sulphuric acid (14 ml). The mixture was
refluxed for 2 hours. The hot solution was then poured into excess of cold water contained in a
beaker. Sodium carbonate was added to the clear solution until it was neutral to litmus paper.
The precipitate was filtered off at the pump, dried in air, and recrystallized from rectified spirit.
Preparation of p-aminobenzohydroxamic acid
Sodium hydroxide (25%, 80 ml) was added to a mixture of hydroxylammonium sulphate (13.2 g,
0.1 moles) and ice (100 g) contained in 500ml conical flask. To this was added sodium sulphate
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(2 g) followed by the ester (16.5 g., 0.1 moles). The flask was then covered and the mixture
stirred at room temperature for 48 hours. The mixture was acidified to pH 6 using sulphuric
acid (25%), allowed to cool and the aqueous solvent was evaporated under reduced pressure.
The residue was extracted with hot methanol and filtered. Methanol was evaporated and the
crude hydroxamic acid was dissolved in hot water, treated with charcoal, and recrystallized
(m.p.185º, Lit 180-185ºC).
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Scheme 1: Synthesis of p-aminobenzohydroxamic acid
Foot withdrawal reflex of the frog
A frog was killed by stunning and decapting the head. The viscera were removed from the
abdominal pouch with fine forceps with care not to damage the nerves at the base of the spinal
cord. The frog was spinned by its front limbs to a vertically mounted corkboard so that the hind
legs were suspended freely below it. Both hind limbs were dipped into a beaker containing
0.05 M HCl, and the time taken for the frog to withdraw the feet was noted. Legs were washed
with 0.9% normal saline after feet withdrawal reflex [9].
RESULTS
p-Aminobenzohydroxamic acid was prepared (Scheme 1) according to the method outlined by
Van´t [10]. FeCl3 test [11], m.p, nitrogen content, and IR spectrum [12] confirmed the structure
of the prepared compound.
p-Aminobenzohydroxamic acid at doses 40, 200, and 1000 µg showed 33.93 ± 0.80 % , 56.38 ±
0.87 % and 40.31± 0.74 % respectively, local anesthetic activity as measured by percent delay
withdrawal time (table 1) .
Benzocaine at doses 40, 200, and 1000 µg showed 13.48 ± 0.96 %, 25.74 ± 0.91% and 44.12 ±
1.20 % respectively, local anesthetic activity as measured by percent delay withdrawal time
(table 1).
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Table 1: Time required for feet withdrawal reflex after treatment with paminobenzohydroxamic acid (PABHA) and benzocaine (n = 4).
Group

Drug

Treatment (µg)

Withdrawal time (sec) Percent delay
mean ± SEM

1

PABHA

1000

5.50 ± 1.07

40.31 ± 0.74

2

PABHA

200

6.13 ± 1.20

56.38 ± 0.87

3

PABHA

40

5.25 ± 1.13

33.93 ± 0.80

4

Benzocaine

1000

5.88 ± 1.46

44.12 ± 1.20

5

Benzocaine

200

5.13 ± 1.17

25.74 ± 0.91

6

Benzocaine

40

4.63 ± 1.22

13.48 ± 0.96

Control times for feet withdrawal as mean ± SEM were:
3.92 ± 0.67 seconds for PABHA & 4.08 ± 0.74 seconds for Benzocaine.
DISCUSSION
Local anesthetics are agents that block the sensory transmission from a local area of the body
to the central nervous system [1]. Without the use of local anaesthetics effective and
reversible regional block will not be possible [13].
p-Aminobenzohydroxamic acid (1000 µg) displayed 40.31± 0.74 % local anesthetic activity as
measured by percent delay withdrawal time [9]. At the same dose, benzocaine showed an
activity of 44.12 ± 1.20 %. From these results, it can be concluded that at dose as high as 1000
µg, p-aminobenzohydroxamic acid showed similar potency to benzocaine. It was noted that at
a dose of 200 µg, the activity of benzocaine almost was 50 % lower (25.47 ± 0.91%) than that at
the high dose of 1000 µg of the drug. On the other hand, PABHA showed a reversed effect
where at the dose of 200 µg it resulted in a higher response (56.38 ± 0.87 %), than at the higher
dose of the drug. Smaller dose (40 µg) of benzocaine caused a dramatic reduction in its activity
giving a response of 13.48 ± 0.96 %. The corresponding activity of p-aminobenzohydroxamic
acid with a dose of 40 µg was 33.93 ± 0.80 % (Table 1). From these results, it is evident that
benzocaine, which was used in this study as a standard local anesthetic agent, caused a dose
dependant delay in the foot withdrawal reflex of the frog. Such results were not observed with
p-aminobenzohydroxamic acid. It appears that the local anesthetic effect of the later was not
dose dependant. It is worth noting that p-aminobenzohydroxamic exhibited relatively potent
local anesthetic activity at small doses when compared to benzocaine. This observation could
not be explained. It could be postulated that the dose required to cause optimum effect is
critical. However, further evidence is required to confirm this postulation.

Available Online at www.ijprbs.com

135

Research Article
CODEN: IJPRNK
IMPACT FACTOR: 4.278
Magdi AM, IJPRBS, 2014; Volume 3(5): 132-136

ISSN: 2277-8713
IJPRBS

REFERENCES
1. Katzung G. and Trevor J. Medical Book Examination and Board Review Pharmacology, 5 th
edn., Appleton and Lange Stamford, USA; 1998. P. 200.
2. Ritchie J and Greene N, Goodman and Gilman’s. The Pharmacological Basis of Therapeutics,
7th edn. Macmillan, New York; 1985. P. 302.
3. Thurston E, Delgado N and Remers A. Wilson and Gisvold’s Textbook of Organic Medicinal
Pharmaceutical Chemistry, 10th edn. Lippincott-Raven, New York; 1998. P. 631.
4. Schneider M F and Dubois J M. Effects of Benzocaine on The Kinetics of Normal and
Batrachotoxin-modified NA Channels in Frog Node of Ranvier. Biophys J. 1986; 50 (3): 523-530.
5. Udegbunam RI, Asuzu IU, Kene ROC, Udegbunam SO. Evaluation of local anaesthetic efficacy
of the crude extract of Sterculia tragacantha using West African Dwarf Goats. Sokoto Journal of
Veterinary Sciences 2013; 11 (1):13-21.
6. Summer J, Gunn B, Mazdiyasni H, Goetze A, Young P, Bouska J et al. In vivo characterization
of hydroxamic acid inhibitors of 5-lipooxygenase. Jour.Med.Chem 1987; 30 (11): 2121-2126.
7. Bauer L, Exner O. "The Chemistry of Hydroxamic Acids and N-Hydroxyimides".
Angew.Chem.Int. Ed., England 1974; 13(6): 376.
8. Foye O, Lemke L, Williams A. Principles of Medicinal Chemistry, 4th edn., Williams and
Wilkins, USA 1995: p 40.
9. Kitchen I. Textbook of In vitro Practical Pharmacology, Blackwell Scientific publication,
London 1980: p 135.
10. Van’t R, Wamplen G. Synthesis of hydroxyl and amino substituted benzohydroxamic acid.
Jour. Med. Chem. 1979; 22 (5): p 589.
11. Stolberg A, Mosher A, Wagner T. Synthesis of a series of vicinally substituted hydroxamic
acids. Jour. Amer. Chem. Soc. 1957; 79: 2615-2617.
12. Agrawal Y, Tandon S. N-Arylhydroxamic acids. J. Chem. Eng. Data 1971; 16 (4): 495–496.
13. Cox B, Durieux ME, Marcus MAE. Toxicity of Local Anaesthetics. Best Practice & Research
Clinical Anaesthesiology 2003; 7 (1): 111-136.

Available Online at www.ijprbs.com

136

