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SYNTHETIC COMMUNICATIONS, 23(17), 2347-2353 (1993) 

FACILe SYNTHESIS OF 2-BENZOYLIhlINONAF'HTHO[ l.Z-d]THIAZOLES 

c 
Praveen Kumar Neela and C.V.  Chalapathi Rao 

Department of Chemistry, Osmania University 
Hyderabad 500 007, India 

ABSTRACT: Reaction of 1-naphthylamine with benzoyl chlor ides  
and ammonium thiocyanate yielded N-benzoyl-N'-(naphthalene-1-yl) 
thioureas , which underwent oxidat ive cyclisation in the presence 
of phosphorous pentachloride and phosphorous oxichlorjde afford- 
ing the t i t le  compounds. 

I t  was that naphtho[ 1.2-dI thiazoles and their  der iva-  

t ives possess diverse  biological act ivi t ies  such as  anti hyperten- 

s i v e  eifect anti'cholinergic act ivi ty  and antihistamine activity and 

diuretic act ivi ty .  Substituted a r y l  thioureas exhibi t  potent anti- 

hypertensive activity and select ive acute toxicit ies for r a t s  . 
1-Naphthyl thiourea is marketed as a rodenticide. However, only 

few methods a r e  available for t h e  synthesis of N-substituted 

thioureas and naphtho[1,2-dlthiazoles. We here  in report  a facile 

synthesis  of wbsti tuted naphthof l ,  2-d] thiazoles from N-benzoyl- 

N I-[naphthalene-1-yll thioureas, prepared by the  reaction of 

1-naphthylamine with benzoyl chlor ides  and ammonium thiocyanate. 
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2348 NEELAANDRAO 

A s  a representa t ive  case the  reaction of 1-naphthylamine (la) 

with benzoyl c h l o r i d e  (2a) and ammonium thiocyanate was ca r r i ed  

out by refluxing in d r y  acetone. The crude product obtained was 

chromatographed over  neutral alumina to obtain a pu re  compound 

m.p.. 145-7O uh ich  showed t h e  molecular ion peak a t  m/z 306 in 

i t s  mass spectrum, the  I R  ( K B r )  spectrum disp layed  absorp t ions  

at  3210 cm-', 1665 cm-l and 1140 cm-l which a r e  assigned Ibr 

NH,. C=O and C=S hnc l jons  respec{jve ly .  The 'H-NMR (DMSO-d6) 

spectrum revealed signals a t  612.65 ( s , l H , - N H , D 2 0  exchangeable) 

69.15 ( s , l H , .  NFH D 2 0  exchangeable) and  6 7.20-8.25 ( m , 1 2 H , .  

a r m 3  Eased on the  foregoing spec t r a l  d a t a ,  t he  compound was 

assigned N-benzoyl-N 1-[naphthalene-1-yl I thiourea s t ruc ture  (3a) .  

N-Benzoyl-N '-[naphthalene-1-yllthiourea (3a)  was treated with 

phosphorous pentachlor ide  in phosphorous oxSchlcrjde The usual 

mcrk UF j b l l o u ~ d  by chromatography furn ished  a p a l e  yellow 

c d o u r e d  c rys t a l l i ne  compound s t ruc ture  ( 4 a )  rn . p -  355-7O. ? h e  

compound showed t h e  molecular ion peak a t  m/z 304 in  i t s  mass 

spectrum. The I R  (KBr) spectrum d i sp layed  absorp t ions  a t  3300 

cm (b road)  due  to NH and 1660 cm-l due to C=O functions. The 

'H NMR (DMSO-d6) spectrum revealed signals a t  6 8 . 6  (d,lH,H-9, 

arorn), 6 6.8-7.7 (m.3OH arorng . Based on i h e  fcregoing spec t r a l  

d a t a ,  the  compound was assigned 2-benzcylirninonaphtho[l,Z-d] thia- 

zole s t ruc tu re  ( 4 a ) &  T h e  fragmentation pattern of t h e  compound is 

consistent with the  assigned s t ruc ture .  

-1 

Following the  above procedures.  f i v e  substi tuted N-benzoyl- 

N I-[naphthalene-1-yl] thioureas (3b-f) and corresponding 2-benzoyl 

iminonaphtho[1,Z-d]thiazoles (4b-f) were prepared  (Table  I S 11). 
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N H? 

S C H E M E  

COCl  

I 2 POC$ / P C I S  I 3 

a b C d e f 

R '  H NO2 H NO2 H H 

R " H H CI  C I  NO2 C H 3  

EXPERIMENTAL PROCEDURE 

a )  General procedure for the preparation of N-aroyl-N '-[naphtha- 

lene-1-yl] thiourea (3a-f) 

To a solution of ammonium thiocyanate (0.01 mol) in acetone, 

an equirnolar quantity of aroylchloride nas  added dropwise with 

shaking. After heating the mixture on steam bath for 1 hr, 
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2352 NEELA AND RAO 

a solution of 1-naphthylamine (0.01 mol) in  acetone was added 

and refluxed for 3-4 hours. The solvent was dis t i l led off,, t h e  

residue was treated with water and t h e  sol id  that  separated 

was fi l tered and d r i ed .  Chromatographic purification of t h e  solid 

over a column of s i l i ca  gel gave N-aroyl-NI'-[naphthaJenf-3-y1;]- 

thiourea in benzene fraction. 

b) Cyclisahm of 3a-f 

N-Benzoyl-N I-[naphthalene-1-yllthourea (0.01 moll w a s  refluxed 

in phosphorous m i c h l o r i d e  (15 ml) containing phosphorous penta- 

chlor ide ( 0 . G 3  P O I )  and the  reaction was monitored by tlc. Later 

the reaction mixture was poured on to crushed ice. The solid that 

separated w a s  f i l tered and purified by column chromatography, 

yieldjng the t i t le  compounds. 
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