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dbstract - 2-Amino- and 2-mercapto-4-aryl-5-arylmethylthia-  

zoles have been synthesised by the respective condensation of 

thiourea and ammonium dithiocarbamate with a-bromo-a,B- 

dihydrochalcones which in turn are obtained by the bromination 

of the corresponding dihydrochalcones. 

Since nineteenth century a large number of thiazoles with different substituents 

have been synthesised which are known to be associated with diverse biological 
1 activities . But survey of the literature reveals that no thiazole having 4-aryl 

j-arylmethyl substituents has ever been synthesised. Retro-synthetic analysis 

shows that such thiazoles can be obtained from dihydrochalcones. Earlier 

attempts to prepare these thiazoles from dihydrochalcones via dibromcdihydro- 
2 chalcones have met with failure . 

'Ye carried out the condensation of a,@-dihydrochalcones with thiourea in 

3 presence of iodine (as per the normal procedure introduced by King et al. for 

the synthesis of thiazoles) but only starting material was recovered. The 

difficulty was, however, overcome by carrying out the condensation with 

corresponding a-bromo-a,B-dihydrcchalcones. 

:i'hus, the bromination of a,@-dihydro-4-methoxy-4'-methylchalcone with bromine 

in carbon tetrachloride at 30-35'~ gave a product which showed carbonyl absorp- 

tion at 1680 cm-l in its ir spectrum. Its nmr spectrum showed, besides other 

signals, a multiplet due to two protons ( C  -H) at 0 3.22-3.57 and a triplet due B 
to one proton (Ca-H) at 6 5.28. Hence it was assigned the structure a-bromo- 

a,p-dihydro-4-methoxy-4'-methylchalcone (A). 
3-Bromodihydrochalcone (1) on condensation with thiourea in absolute ethanol .., 
ufforded a product. Its ir spectrum showed absorptions at 3440 and 3280 cm-l 

(NH2 stretching). Its nmr spectrum showed a two proton singlet at 6 4.02 (CH2 



at C ) and a broad singlet due to two protons (exchanged with D2UJ at 6 5.30 5 
( N H ~  at C2). On the basis of this and elemental analysis, it was assigned the 

structure, 2-amino-5-(4"-methoxyphenylmethyl)-4-(4 -methypheny) thiazole (2) .  
The presence of an amino group in 2 was further confirmed by the preparation 
of its acetyl derivative (2). 
a-Bromodihydrochalcone (A) on condensation with ammonium dithiocarbanate in 

absolute ethanol afforded a compound as colourless shining needles. Its nmr 

spectrum showed besides other signals, one proton singlet (D20 exchanged) at 

6 1.71 and two protons singlet at b 3.87 (cH2 at c5). Its ir spectrum showed 

absorption at 2510 cm-I (SH stretching). On this basis it was assigned the 

structure, 2-mercapto-5-(4"-methoxyphenylmethyl)-4-4'-methylphenyl thiazole 

(4). The presence of mercapto group in j, was further confirmed by the 

synthesis of its S-methyl derivative (5). 

Similar results were obtained when reaction was extended to other dihydro- 

cnalcones. Thus, a-bromo-a,P-dihydro-Z',4,4'-trimethoxychalconei~) on oonden- 

sation with thiourea and ammonium dithiocarbamate afforded2 and 3 respectively. 
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Similarly a-bromc-a,P-dihydro-3'-methyl-2',4,4'-trimethoxychdcone ( affcr- 

ded Alandle. All these products were assigned the structures on the basis of 

elemental analysis, ir and nmr spectral data. acetylaticn of and _1$gave 3 

a n d s  and methylation of 9 and24 afforded and & respectively. Table 1 

summarises the yield, mp and spectral data ofall these compounds. 

All the thiazole derivatives synthesised have shown 30-60s fungal inhibition 

against Aspergillus fumigatus and Aspergillus and marginal antibacterial 

activity against Staphylococcus aureus and Escherichia s. 
'?able 1. 

a Compound Yield mpb ir nmr (CDC~~/TMS ) 

[Zl Loel 6Br -1 
L9maxcm I la (ppm)l 

1 95.4 oil 1680 2.31i,s, CH3); 3.22-3.57(2H,m C -Hj - ' P 
3.80(3h,s,0CH3); 5.28(lh9 t, J 7H2, 

Ca-x); 6.81(2H,d,~ 9hz,C3-H and C5-hj 

7.19 and 7.24(each 2h,each d, J 9x2, 

C2-il,C6-~,C3,-h and C - and 5 
7.86(ZH,a,J 9Hz,C2,-H and C6,-H)- 

2 88.0 176-177 3440 and 3280 2.37(3h,s,C~3); >.78(W,s,0CH3);4.02 .-/ 
(ZH,S,CH~); 5.30(2ri,br 8,exchanged 

with D20,BH2); 6.84(2h,d,J 9Hz,C .-E 7 
and C5,,-H); 7.12 and 7.23Ceach Zii, 

each d, J 9Hz, C3 ,-11, C ,-li, C2,,-H and 5 
C6,,-H) and 7.44(2d9d,J 9Hz?C2,-H and 

C6,-H). 

3 86.9 4 2 - 4 3  77180 and 1650 1,63(3%,s,~0~~~) ; 2.40(3H,s,CH3) ;3.49 
w 

(18, br s,exchaneed with D20,NH);7.80 

~H,S,OCH~); 4.14(2~,8,~~~);6.84(2~, 

d,J 9Hz,C3,,-H and C5,,-HI; 7.13 and 

7.23(each 2H,each d,J 9Hz,CJ,-x,C5,-H 

C ,,-H and C6,,-H) and 7.44(2Hld,J 9H2, 2 

C2,-H and C6,-H). 

4 85.7 184-185 2510 1.71(lH, br s,exchanged with D20) ;2.40 
?d 

(3H,s,cHg); 3.77(3H,8,0CH3); 3.87(2H, 

s,cH~); 6.85(2H,d,J 9Bz,C3,,-H and 



5 85.7 - oil 

6 90.5 oil - 

d5,,-Hi; 7.08(2H,d,~ 9112, C2,,-h and 

C6,,-H) and 7.28(4H,srC2,-H,C3,-H, 

C5,-H and C6,-H). 

Z.~~(~H,~,CH~); Z.W(~H,S,SCH~); 3.67 

(~H,~,ocH~); 4.02(2H,s,~~~); 6.85(28, 

d,J 9He,C3,,-H and C5,,-H); 7.16 and 

7.3l(each 2H, each d,J 9Hz, C ,-H, 3 
C ,-H and C2,,-H, C6,,-H) . 5 

1655 2.89-3.62(211,m,CB-H); 3.63,3.70 and 

3.74(each 3H, each 8 ,  3xOCH3); 5.40 

(lH,t,J 7Hz,ca-H); 6.32(1H,d,J 2.5Hz 

C3,-H); 6.43(1H,dd,J 9Hz and 2.5Hz, 

C H ) ;  6,73(2H,d,J 9Hz,C -H and C5-I!); 5 3 
7.12(2H,d,J ~HB,C~-H and c6-H) and 

7.70(1H, d, J 9Hz, C6,-H). 

7 79.8 174-175 3450 and 3280 3.73,3.75 and 3.77(each 3H,each 8 ,  
?.I 

3 x 0 ~ ~ ~ ) ;  3.81(2H.s,~~~); 5.05(2H,br s,  

exchanged with D20, NH2J; 6.50(1H,d, 

J 2.5Hz,C3,-HI; 6.53(1H,dd,J 3iiz and - 
2.5Hz, C5,-H) ; 6.78(2H,d,J 9Hz,Cjn-H 

and C5,,-H); 7.10(2&,d,J 9Hz,C2,,-H and 

C6,,-H) and 7.25(18,d,J 9Hz,C6,-HI. 

8 90.9 170-171 3180 and 1655 ~ . ~ ~ ( ~ H , B , c o c H ~ ) ;  3.72,3.78 and 3.84 
w 

(each 3H,each s, ~XOCH~); 3.89(2~,s, 

CH,); 6.53(2H,m,C3,-H and c5,-H); 

6.79(2H,d,J 9Hz,C3,,-H and C5,,-H) i 

7.07(2H,d,J 9Hz,C2,,-H and C6,,-H) and 

7.26(1H,d,J 9Hz,C6,-H). 



HETEROCYCLES, Vol 23. No. 10. 1985 

7.17(la,d,i ghz, C6,-H). 

A 2.57(3H,s, CH~); 3.75(6H,s.2~0~~~1; 

3.82(3H,s,0CH3); 3.91(2H,s,~~~); 6.45 

(2H,m,C3,-H and C5,-H); 6.76(2H,d, 

J 9Hz,C3,,-H and C5,,-HI; 7.08(2H,d, - 
J 9Hz,C2,-H and C6,,-h) and 7.22(1H, - 
d , ~  w z ,  c~,-H). 

1650 2.08(3H,s,~H~); 2.98-3.69(2H,m,Cg-H); 

3.34,3.72 and 3.84ieach 3B,each 8, 

3 x 0 ~ ~ ~ )  ; 5.58(lIi,t,J 7Hz,Ca-Hj; 6.57 

(ld,d,J 9Hz, C5,-HI; 6.71(2H,d,J 9H2, 

C3-H and C 5-H ) ;  7.14(2H,d,J 9Hz,C2-H 

and C6-I3) and 7.39(1H,d,i 9Hz,C6,-HI. 

3435 and 3270 2.14(3H,s,CH3); 3.50,3.73 and 3.80 

teach 3H, each s, 3x0CH3); 3.82t2H,s, 

CH2); 4.94(211, br 8, exchanged with 

D20, NH~); 6.6111n,d,J 9Hz, C5,-H); 

6.75(2H,d,J 9hz,C3,,-H and C5,,-H); 

7.05(2H,d,J 9Hz,C2,,-H and C6,,-H) and 

7.27(1H,d,J 9Hz and C6,-H). 

3170 and 1650 1.64!3H,s,COCH31; 2.1B(3H9~,~H3); 

3.34,3.66 and 3.77(each 3H, each s, 

3xOCH3); 3.83(2H,8,CH2J; 6.65(lfi,d, 

J ~ H B ,  C5,-H); 6.75(28,d1J 9Hz,C3.-H - 
and C5,,-H); 7.06(2H,d,J 9Hz, C2,,-H 

and C6,,-HI and 7.26(lH,d,J 9Hz,C6,-H). 

2510 1.7l(lH,s,exchanged with D20); 2.11 

(3H,s,cFi3i; 3.50,3.70 and 3.74(each 

3H,each s,3xOCH3) ; 3.77(2H,s,~~~) ; 

6.59(1d,d,L 9Hz,C5,-HI; 6.73(2H,d, 

J 9Hz,C. ,,-h and C5,,-hl ; 6.96(2H,d, - 3 
J 93z,C2,,-H and C6,,-dl and 7.05(1H, - 
d,:! ~ H Z ,  C6,-Hj. 



15 85.0 Oil - ---, 2.l33s,CH3; 2.56i3H,s,SCH3); 3.44, 

3.63 and 3.76(each 3H,each s,3xOCH3); 

3.81(2H,e,~~~); 6.54(1H,d,~ 9Hz,C5,-H); 

6.61(2H,d,J 9Hz,C3,,-H and C5,,-H);6.93 

(2H,d,~ 9Hz,C2,,-H and C6,,-H) and 7.05 

(lH,d,J 9Hz,C6,-H). 

a. Satisfactory microanalysis obtained for all the products. 

b. Not corrected 
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