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NEW COMPOUNDS 

Synthesis and Reactions of 2-Mercaptobenzothiazole Derivatives of 
Expected Biological Activity. 2+ 

Abou ECFotooh 0. Hammam" and Nabii M. Youssif 
National Research Centre, Dokki, Giza, Arab Republic of Egypt 

The amMes and anllldes of benzothlarol-2-yHhloacetlc 
acM and 3-( benzothlazol-2-ylthlo)propanolc acid were 
prepared by the reactlon of the correspondlng acid 
chlorldes with amines and anlllnes. Also the 
arylhydrarones, the cycloalkanone hydrarones, and 
pyrardlne derlvatlves were prepared. 

The literature ( 7 -3) reveals that substituted benzothiazoles 
possess anticonvulsant activity and these inhiblt monoamine 
oxidase activity of rat brain homogenate. The following com- 
pounds are prepared to test them for biological activity. 

Experlmental Section 

Satisfactory elemental analyses were found. 
~oth/azoi-2-yntdoacetk Add ( ZZa ). A mixture of 1.7 

g (0.01 mol) of 2-mercaptobenzothiazole and 0.8 g (0.01 mol) 
of chloroacetic acid in 50 mL of ethanolic potassium hydroxide 
(1 g of KOH in 50 mL of ethanol 70%) was refluxed for 3 h. 
The ethanol was evaporated, and the precipitate formed was 
dissolved in water and acidifled with hydrochloric acid. The 
precipitate formed was collected and crystallized from ethanol: 
mp 135 OC; yield 70%. 

This 
compound was prepared as above by replacing the chloro- 
acetic acid with %bromopropanoic acid and crystallizing from 
ethanol: mp 150 OC; yield 83%. 

4 -( Benzoth/a~o/-2-y/th/o )butano/c Acld ( ZZc ). 2- 
tvlercaptobenzothiiok (1.7 g) was dlssohred in a solution of 0.3 
g of sodium metal in about 15 mL of absolute ethanol. The 
mixture was refluxed for 3 h. The ethanol was distilled off, and 
the H i e  mass formed was dissolved in hot water and fittered. 
The filtrate was acidifled with hydrochloric acid. The solid 
formed was collected and crystallized from ethanol: mp 120 
O C ;  yield 67%. The IR spectra of compounds I1 showed 
absorption at 1705 cm-' (COOH). 

h k s ( Z Z 1 ) .  Genera/Rocedwe. Amixtweof2gofthe 
acid (IIa,b), 5 mL of thiiyl chloride, and 20 mL of dry benzene 
was refluxed for 2 h. The excess of thlonyl chloride and 
benzene was distilled off, and the remaining oil was dissolved 
in dry benzene, cooled and quickly treated with 2 g of the 

9-( Benzoth/azo/-2-y/th/o )propanoic Acld ( ZZb ). 

+For part 1, s88 ref 4 .  

I1 a ,  n = I  I 

NHZNHZ 

EtOH 

! 

Ar CHO 

CH3C OOH 

111 a - c  , n  = t  
d - g , n  . 2  

V 

a = Chloroacet ic acid 
b i: 3-bromopropanoic a t i d  
c = x -bu ty ro lacsane 

amine, refluxed for 2 h, and left overnight. The reaction mixture 
was filtered, the precipitate was washed with ether, and the 
combined filtrate and washing were extracted with dilute hy- 
drochloric acid and then with sodium carbonate solution. The 
ethereal solution was dried and evaporated. The residue was 
triturated with l ih t  petroleum ether, and the solid formed was 
collected and crystallized from the proper solvent (see Table 

Anl#des. The acid chlorides were prepared as in the General 
Procedure and then treated with aniline and worked up as 
above (see Table I). 

1). 
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Table I. The Amides and Anilides 

compd m p , " C  aolventa )ield. 70 

l l l d  150 M 83 
b 120 1 74 
c 200 r 78 
d 120 1 6 8  
f 95 VI 70 
t 100 1 73 

145 1 -  68 

I 

a W = water, I =ethanol. 

Table 11. 2-(Arylhydrazino)benzothiazole (V) and Cycloalkanone 
Benzothiazol-2-ylhydrazone (VI) a 

compd mp, "C solvent yield, % 

Va 235 I 83 
b 230 L 83 

225 A 91 
d 135 1 93 
t' 26 0 r 85 
t 190 1 80 

235 L 74 
11 250 I 80 

VI 'I 160 1 78 
b 140 1 80 

a Satisfactory elemental analyses were iound. * A = acetic 
acid, I = ethanol. W = watei, 

2 -( Arylhydrazlno )benzothlazole ( V ) and Cycloalkanone 
BenzotMazd-2-ylhydrazone ( V I  ). Compounds V were pre- 
pared (a) by the method of Katz (2) or (b) by refluxing a mixture 
of 0.01 mol of the appropriate carbonyl compounds and 0.01 
mol of compound I V  in 20 mL of ethanol for 0.5 h and then 
allowing the mixture to cool to room temperature. The pale 
yellow crystals formed were collected and crystallized from the 
proper solvent (see Table 11). 

Reactlon of VZb 4th  LTA. VIb (1 g) was dissolved in 30 
mL of acetic acid, and then 3 g of LTA was added gradually. 
The mixture was heated with stirring at 50 OC for 2 h, poured 
into ice water, and then extracted with ether. Ether was distilled 
off, and the solid formed was crystallized from ethanol to give 
VI1  (5): mp 105 OC; yield 68%. The I R  spectrum of VI1 
showed absorption at 1660 cm-' (C=N) and at 1743 cm-' 
(OAc). The 'H NMR of VI1 (in CDCI,) showed the cyclohexane 
protons as a multiplet in the 6 0.7-2.0 region (10 H), OOCCH, 
protons as a singlet at 6 2.15 (3 H), and the aromatic protons 
as a multiplet in the 6 7.5-8.25 region (4 H). 

1 -( BenzotMazol-2-yl)-3-methy~yrazol-5-one ( VZZI ). A 
mixture of 1.5 g of compound I V  and 2 mL of ethyl aceto- 
acetate in ethanolic potassium hydroxide (0.6 g of KOH in 50 
mL of ethanol) was refluxed for 2 h. The ethanol was distilled 
off. The solid left behind was washed with dilute hydrochloric 
acid, collected, and crystallized from ethanol to give V I I I :  mp 
222 OC; yield 63%. The I R  spectrum of compound VI11 
shows absorption at 1620 cm-' (C=N) and at 1685 cm-' 
(-0). The 'H NMR of compound VI11 (in CDC$) showed the 

Cyclopentanone 
cyclohexanone 1v + - 

V I  a , n = 2  
b , n = 2  

v I1 

Ethanolic KOH 

VII! IV 

C H 3 C O  C H2 C OC H3 

CH3 COOH 

I X  

A r  -CH=CH 

x a ,  A r  = C6H4CI-p 
b ,  A r  = C6HqN02-p 

CH, protons as a singlet at 6 2.15 (3 H), the CH2 protons as a 
singlet at 6 5.25 (2 H), and the aromatic protons as a muttiplet 
in the 6 7.45-8.20 region (4 H). 

1 -(Benzothiazd-2-y1)-3,5 -&nethylpyrazdine (IX). A 
mixture of 1 g of compound IV  and 2 mL of acetylacetone in 
10 mL of acetic acid was refluxed for 1 h. The mixture was 
poured into cold water, and the precipitate formed was col- 
lected and crystallized from ethanol: mp 145 OC; yield 70%. 
The 'H NMR of compound I X  (in CDCI,) showed the two methyl 
groups as two singlets at 6 2.35 (3 H) and 6 2.85 (3 H), the 
= C H  proton at 6 6.15 (1 H), and the atomatic protons as a 
multiplet in the 6 7.45-8.15 region (4 H). 
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