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ABSTRACT 

o - [2,6 - Dichlorophenyl - P - amino] phenyl acetic acid (dichlofenac, 

or voltaren) ( I )  reacted with some amino acid esters, namely glycine, L - 

valine, L - diiodotyrosine and L - tryptophan through the active ester (B) to 

give the corresponding o - [2,  6 - dichlorophenyl - 1 - amino] benzyl 

carboxy - N - amino acid ester of the type (IIa - d), respectively, which were 

hydrolysed in alkaline medium to yeild the free amino acids (IIIa - d). 

Condensation of (Ila - d)  with hydrazine hydrate gave the corresponding 

acid hydrazides (ZVa - d), which in turn reacted with trimethoxybenzal - 

dehyde to give the corresponding SchifSs bases (Va - d), respectively. The 
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anti - inflammatory, ulcerogenic and analgesic activities of the obtained 

compound&ere investigated. 

INTRODUCTION 

~ichlofenac (I) is one of the most potent anti - inflammatory and 

analgesic drugs used nowadays(' - @. Also it is reported that amino acid 
(7 - 13) conjugates improve the pharmacokinetic of drugs . 

We aimed in this work to combine some amino acids with dichlofenac 

in an attempt to prepare new derivatives having the potency of the parent 

drug and lacking its undesirable effects. 

DISCUSSION 

1 - Hydroxybenzotriazole (A) is used in this work as the most 

promising catalyst(14). This procedure gave a much higher yield than those 

obtained from the classical method(15). Thus the formation of o - [2,  6 - 

dichloroanilino] phenyP acetic acid - 1 - hydroxybenzotriazole ester (B) is 

followed by aminolysis with some amino acid methyl ester namely, glycine 

L - valine, L - diiodotyrosine and L - tryptophan led to the formation of N - 

subsituted amino acid ester (IIa - d), respectively [cf. Shceme 11. The 

structure of the obtained compounds was confirmed by their correct 

microanalysis, IR, 'H - NMR and mass spectra. The physical and analytical 

data of these compounds are illustrated in Table (1). 

The IR spectrum of compound (IIb), as an example, showed a sharp 
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band in the 1740 cm-I region, which is characteristic for the ester carbonyl 

group, 1640 cm-' characteristic for the amide carbonyl group and 3300 cm-' 

for NH group. The 'H - NMR spectrum of (IIa) (DMSO - d6) showed signals 

(6 =ppm) at 8.85 (lH, NH), 8.05 (lH, s,ph - NN -ph), 6.3 - 7.7 (7H, m, 

aromatic protons), 3.9 (2H, d, CH2 - N), 3.65 (2H, s, CH, - ph) and 3.6 (3H, 

s, CH3). The mass spectrum of (IIa) is in agreement with its structure. It 

showed the molecular ion peak M+ and M+ +2 at 367 and 369, respectively. 

The two molecular ion peaks are due to the two isotopes of chloride 

element. The percentage of these two molecular ions are 18.25 % and 12.28 

%, respectively of the base peak which appeared at m / e = 277. The 

fragmentation pattern is illustrated in Figure (1). 

Similar results were obtained by the reaction of I .  - valine, - 

diiodotyrosine and L - tryptophan with dichlofenac to give the 

corresponding amino acid ester conjugates (IIa, c, d), respectively (cf. 

Scheme 1). 

Their structures were confirmed by their spectral and analytical data 

(cf. Table 1). 

The N - substituted amino acid esters (IIa - d) were hydrolysed using 

1N potassium hydroxide to give the corresponding free amino acids (IIa - d) 

(cf. Scheme 2). The physical and analytical data of these compounds are 

illustrated in Table (1). 

Condensation of N - substituted amino acid methyl esters (IIa - d) with 

hydrazine hydrate 80 % in absolute ethanol led to the formation of the 

corresponding o - [2, 6 - dichlorophenyl - 1 - amino] carboxy - N - amino 
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acid hydrazides (IVa - d), respectively. The structures of these compounds 

were confirmed by their correct microanalyses (cf. Table I), IR and 'H - 

NMR spectra. The IR spectrum of (IVb), as an example, showed bands at 

1750 cm-' (C = O), 1655 cm" (CO - NH - NHJ, 3455 cm-' (NH) and 3320 

and 3340 c m l  (NH2). The 'H - NMR spectrum of (Nb) (CDCI,), showed 

signals at 7.3 - 7.6 (7H, m,aromatic protons), 4.3 (2H, S,ph- CH2-), 4.0 

(lH,d, C-CH - CO), 2.9 (lH, m, CH(CH3),) and 1.9 (6H, d, CH,). The 

physical and analytical data are illustrated in Table (1). 

On the other hand, the formation of the Schiffs bases was achieved by 

the condensation of the acid hydrazides (IVa-d) with 

trimethoxybenzaldehyde in boiling ethanol. The structure of (Va - d) was 

confirmed by their correct rnicroanalyses, IR and 'H - NMR spectra. The IR 

spectrum of (Vc), as an example, showed bands at 3450 m i - '  (OH), 3200 

cm-' (NH), 1710 and 1670 cm-' (CY - CO - and CH - CO -) and 1560 crn" 

(C = N). The 'H - NMR spectrum of (Vc) (CDC13) revealed signals at 7.1 - 

7.7 (1 lH, m, aromatic protons), 8.6 (IH, s, CH = N), 4.1 (2H, s, ph - CHJ, 

4.2 (2H, d, CH2 - diiodophenol), 3.9 (lH, t, CH - CO -) and 3.7, 3.8 (9H, 2s, 

The chemical reactions of @a-d) with hydrazine hydrate and (IVa-d) 

with trimethoxybenzaldehyde to form (Va-d) are illustrated in Scheme (2). 

Biological data : 

From Table (2 ) ,  most of the tested compounds show anti - 
inflammatory activity especially compounds (lab), (IVa), @Ia), (IVb), (Ira), 
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(Va), (IIc), (Vc), (IVc), (IIIc), (IIId), and (IIb) in descending order, where 

the first three compounds showed activity superior to dichlofenac itself in 

respect to the % oedema, volume of the plural fluid and specially the 

number of ulcers found which reached almost zero in the compounds (IIIb), 

(Wa) and (IIa). 

The tested compounds (IIIc), (IIb), (IVd), (IIc), (IVb), (IVa), (IIIa), 

(IVc), (IIId), (IIIa) and (IIa) were found to have significant analgesic 

activity in descending order. This latter finding represent an important 

advantage to their anti - inflammatory activity. However, they all showed 

analgesic activity significantly different from the control values, none of 

them reached the analgesic activity of our standard drug. 

Menawhile, the animals tolerated well the tested compounds and no 

mortalities were obserbed during the preliminary results are encouraging for 

further studies where some diclofenac amino acid conjugates did not alter its 

anti - inflammatory activity and in addition it improved its ulcerogenic 

effect on the expense of its analgesic activity. 

Experimental Part : 

Melting points are not corrected. The infrared spectra were carried out 

on a Karl Zeiss IMR 16 spectrophotometer. The 'H - NMR spectra were 

measured on Jeol spectrometer Ex - 270. Mass spectra were recorded on Ms 

30 (AEL) 70 eV. All thin layer chromatography (TLC) were done on 

aluminium sheets silica gel (60 F 245-Merck) using chloroform - methanol - 

acetic acid (85 + 10 + 5) (petrolium ether) (1 : 1) as a solvent system. 
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Ninhydrin and starch reagents were used for the detection of amino acid 

derivatives. 

Preparation of o - (2, 6 - dichlorophenyl - 1 - amino) benzyl 
carboxy - N - amino acid esters (IIa - d) : 

To a cold solution of N - hydroxybenzotriazole (A) (1 rnrnol) in dry 

tetrahydrofuran (10 rnl), was added a solution of voltaren (1 mmol) in 10 ml 

THF was then added protionwise (within about 15 min.) at 0°C. The 

reaction mixture was stirred until its temperature reached the room 

temperature and the reaction progress was followed by TLC. the formed 

dicyclohexylurea, after cooling, was filtered off and the filtrate was 

evaporated under vacuum to give the active ester (B). To a cold solution of 

active ester (B) (1 mmol) and triethylamine (1 mmol) in 10 ml THF at 0°C 

and while stirring, was added a solution of amino acid ester hydrochloride (1 

mmol) in 10 ml THF portionwise within 15 rnin. The pH of the reaction 

mixture was adjusted to 8 - 9 by adding triethylarnine. The reaction mixture 

was stirred at room temperature for another 3 hours and followed by TLC. 

The solvent was then driven off under vacuum and the residue was desolved 

in ethyl acetate and then filtered. The filtrate was washed with 5% sodium 

hydrogen carbonate, 1N hydrochloric acid and finally with water and then 

dried over anhydrous sodium sulfate. The solvent was evaporated and the 

obtained product was recrystallized from aqueous methanol. The physical 

and analytical data of the obtained products are illustrated in Table (1). 
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Preparation of o - (2, 6 - dichlorophenyl - 1 - amino) benzyl 
caboxy-N- amino acids (IIIa - d) : 

To a solution of (Ha, IIb, IIc or IId) (1 mmol), in 10 ml ethanol, was 

added a solution of 1N (10 ml) potassium hydroxide. The reaction mixture 

was refluxed for 2 min, then kept at 50°C for 3 h and then at room 

temperature for 24 h. After filtration, the solvent was evaporated under 

vacuum till dryness and 10 ml water was added. The reaction mixture was 

cooled and then neutrallized with 1N hydrochloric acid. The formed product 

was filtered off, washed with water, then dried and finally, recrystallized 

from ethanollwater to give the title compounds. The physical and analytical 

data of the prepared compounds are illustrated in Table (1). 

Preparation of o - (2, 6 - dichlorophenyl - 1 - amino) benzyl 

carboxy - N -amino acid hydrazides (IVa - d) : 

To a solution of (Ha-d) ( I  mmol), in ethanol (10 ml), was added 

hydrazine hydrate (80%) (20 mmol). The reaction mixture was refluxed for 

3 h and then left overnight at room temperature. The formed product was 

filtered off, washed with water, &ethyl ether and then recrystallized from 

aqueous methanol to give the title compounds. The physical and analytical 

data of the obtained compounds are illustrated in Table (1). 

Preparation of o - (2, 6 - dichlorophenyl - 1 - amino) benzyl 
carboxy - N - amino acid hydrazones (Va - d) : 

A mixture of the amino acid hydrazide (IVa-d) (1 mmol) in 10 rnl 

ethanol and trimethoxybenzddehyde (1 mmol) was refluxed for 6 h and then 

left at room temperature overnight. The formed product was filtered off and 
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recrystallized from aqueous ethanol to give the title compounds (Table 1). 

PHARMACOLOGY 

Materials and methods : 

Materials : 

Animals : 

Male albino rats (100-110 g body weight) were obtained from the 

animal house colony of the National Research Centre, Dokki, Cairo (Egypt). 

They were randomly assigned to groups each 6 animals. Each group was 

housed individually and fed on a standard laboratory diet and water ad. 

libitum. 

Chemicals and Drugs: 

Diclofenac sod. (Ciba-Geigy); 

Carrageenan (BDH). 

Acute Anti - inflammatory activity: 

The inflammatory oedema was induced in one hind paw of the rats by 

s.c injection of 0.05 ml of 1% carrageenan into the subplantar tissue 

according to the method of Winter et a1.(16). The first group (negative control 

group) received propylene glycol and water 10% v/v. the second group 

(positive control group) received diclofenac Na drug in a single oral dose of 

20 mg/kg orally. The other group received the tested compounds dissolved 

in a mixture of propylene glycol and water 10% v/v. After the treatment by 

44 31 
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one hour, carrageenan 1 % was injected into the subplantar tissue of the right 

hind paw (0.05 rnl s.c), and 0.05 ml saline in the left hind paw. Three hours 

later, the volume of the injected paw was measured and the percent oedema 

was calculated. Results are shown in Table (2). 

Carrageenan induced pleurisy: 

Pleurisy was induced by injection of 0.2 ml of 2% carrageenan in 

0.9% NaCl solution between the 8th and 9th left rib, into the pleural cavity 

of rats (Velo et a1.(17)). Exudates were collected after 3 h and its volume 

determined (Core11 and ~asselrnan(' 'I). 

The first gruop of animals was the negative control group, the second 

group was the positive control group and received diclofenac sodium 

(20mg/kg). The other groups received the tested compounds one hour before 

induction of plenisy. The inhibition of exudate formation in treated animals 

was calculated and compared. with that of control rats. 

(weight of right paw) - (weight of left paw) 
% Oedema = - x 100 

weight of left paw 

The results are shown in Table (2). 

Analgesic activity : 

Electric current as a noxious stimulus used by Charlier et al.(19) and the 

minimum voltage for the current was determined, that causes the animal to 

emit a cry. Electrical stimulation to the tail of the rat was applied by means 
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of 515 Master Schoker (Lafayette Inst. Co.) stimutation was carried out by 

an alternative current of 50 cycles / sec for 0.2 sec. The internal resistance 

was set to 400 K, groups of male albino rats (each 100 - 110 g in weight). 

The first group was the negative control group. The second group was the 

positive control group and received diclofenac sodium (20 mg / kg). 

The other groups received the tested compounds. Four hours latter the 

electric current was applied (cf. Table 2). 

Ulcerogenic activity : 

The acute ulcerogenic or gastric nucosal eroding action of compouitds 

were examined by a modification of the method reported by (lorell e t al.(?"!. 

Group of animals each of 6 animals were starved for 18 h. The first group 

was the negative control group. The second group was the positive coi~trol 

group and received diclofenac - sodium. The other groups received the 

tested compounds (single oral dose 20 mg /kg b. wt) 4 h later, the rats were 

sacrified. The stomach of each rat was removed, cut along the greater 

curvature, mounted on a flat surface examined for the presence of any 

eroded or ulcerated area (cf. Table 2). 

Statistics : 

Statistical analysis of the data was made using student's "t test" and the 

0.05 level of propability was regarded as significant (Sendecor and 

~ochran)(~'). 
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Table (1): Physical and analytiwl data of the prcprd  con~pounds. 
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