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Conditions have been found for the mercu ra t ion  of alkyl-  and a ry l -  thiazoles .  Mercurat ion takes place in 
position 5 of the r ing,  if it is f ree ,  and does not depend on the nature  of the subst i tuent  in position 2. The 
poss ibi l i ty  of the mercura t ion  of a t r i subs t i tu ted  thiazole has been shown for the f i r s t  t ime.  When a phenyl 
radical  is p resen t  in position 2, the m e r c u r y  ion enters  the para  position of the phenyl nucleus.  

Electrophi l ic  substi tut ion in the thiazole se r i e s  is  known, and takes place differently according to the position of 
the subst i tuent  and i ts  nature  [1-3].  The mercu ra t ion  react ion has not been descr ibed in the l i t e ra tu re  for a lkyl-  and 
ary l th iazoles .  

A paper [4] exis ts  on the mercura t ion  of 1, 3-oxazole der iva t ives ,  the chemical  proper t ies  of which are  s imi la r  
to those of thiazole der iva t ives  [5]. We have been able to show that there  are  some differences in mercura t ion ,  for 
example,  in a t r i subs t i tu ted  thiazole with a phenyl radical  in position 2, the me r c u r y  atom may enter  the phenyl 
nucleus ,  which was not found for the oxazole der ivat ives .  

The mercu ra t ion  of the thiazole horn. logs was ca r r i ed  out by heating them with mercu r i c  acetate in acetic acid. 
2 ,4-Dimethyl th iazole  (I) [6], 4 -methyl -2-phenyl th iazole  (II) [7], and 4 ,5-d imethyl -2-phenyl th iazo le  (IID [8] were 
subjected to mercura t ion .  The choice of these thiazoles was due to the fact that in I position 5 is f ree and mercura t ion  
can take place only at this  position. In II, the m e r c u r y  atom can enter  ei ther position 5 or the phenyl radical .  In III all 
the posi t ions of the r ing a re  occupied and ei ther  the mercura t ion  react ion will not take place, or the m e r c u r y  atom will 
occupy a posit ion in the phenyl nucleus.  To show the s t ruc ture  of the me r c u r y  der iva t ives  obtained, they were 
converted into the corresponding b romides  by t r ea tmen t  with b romine  in carbon te t rachlor ide .  The bromides  obtained 
f rom the m e r c u r y  der iva t ives  proved to be identical  with the subs tances  obtained by the di rect  prominat ion of the 
substi tuted thiazoles  or by independent synthesis .  

In the mercura t ion  of I and II, the m e r c u r y  atom entered position 5. When position 5 in the thiazole ring is free 
mercu ra t ion  takes place in this position r ega rd l e s s  of the nature  of the subst i tuent  in position 2. In compound III, the 
m e r c u r y  atom occupied the para position of the phenyl r ing,  as was shown by the identity of the bromides  obtained 
from the m e r c u r y  der iva t ive  and by independent synthes is  of the previously unrepor ted  2 - (p -b rompheny l ) -4 ,5 -  
dimethylthiazole (IX). It was imposs ib le  to obtain IX by the d i rec t  hrominat ion of III. 

The thiazole horn. logs a re  stable to the action of mine ra l  acids.  On being boiled with concentrated hydrochloric 
acid, the mercu ry - subs t i t u t ed  thiazoles  a re  hydrolyzed to the ini t ia l  thiazoles,  and they are  unstable  to the action of 
hydrogen sulfide. 

E X P E R I M E N T A L  

2 ,4 -Dime thy l -5 -aee ty lmereu r i t h i azo l e  (IV). To 3 g (0.026 mole) of I was added 8.5 g (0.026 mole) of mercu r i c  
acetate in 50 ml of glacial  acetic acid, and with constant  s t i r r ing  the mix ture  was heated in a water  bath at 60-70 ~ C 
for 12 hr.  A very  smal l  amount of IV deposited. The precipi ta te  was f i l tered off, and the f i l t ra te ,  on long standing (6 
days) deposited a fur ther  precipi ta te  of IV. Yield 2.9 g (30%). The product obtained is spar ingly soluble in organic 
solvents,  and it c rys t a l l i zes  f rom glacial  acetic acid in the form of white plates with mp 250" C (decomp). Found, %: 
N 3.6; Hg 53.5; S 8.8. Calculated for CTH~NO2HgS, %: N 3.8; Hg 54.0; S 8.6. 

Hydrolysis  of IV. A mixture  of 0.4 g (0.0035 mole) of IV and 4 ml of cone HC1 was heated at 100 ~ C for 20 min. 
The cooled solution was f i l tered f rom the inorganic  sal ts ,  and the f i l t ra te  was made alkaline with ammonia  and 
extracted with ether ;  dis t i l la t ion of the la t ter  yielded an oil f rom which a p icra te  was obtained with mp 135 ~ C, giving 
no depress ion  with the picra te  of I. 
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Brominat ion of IV. To 0.6 g (0.O053)mole) of IV in 5 ml of CC14 was added 0.28 g (0.0017 mole) of b romine ,  and 
the mix ture  was heated in a water  bath for  1 hr .  The CC14 was d is t i l led  off, and the res idual  oil gave a p ic ra t e  with 
mp 103 ~ C. According to the l i t e r a tu re  [9], this co r re sponds  to the p ic ra te  of 5 - b r o m o - 2 , 4 - d i m e t h y l t h i a z o l e .  

5 - A c e t y l m e r c u r i - 4 - m e t h y l - 2 - p h e n y l t h i a z o l e  (V). A mix tu re  of 3.5 g (0.02 mole) of II and 6.4 g (0.02 mole) of 
m e r c u r i c  ace ta te  in 50 ml of glacial  acet ic  acid was heated at 60-70 ~ C with s t i r r i ng  for 1 hr  30 min.  Yield 5.8 g 
(67.5%). The c r y s t a l s  obtained formed lus t rous  gray-whi te  leaf le t s  with mp 186-187 ~ C (from chloroform) ,  read i ly  
soluble in acetone.  Found, %: N 3.2; Hg 46.0; S 7.5. Calculated for C12HllNO2HgS, %: N 3.2; Hg 46.2; S 7.4. The 
product isolated f rom the hydrolys is  of V yielded a p ie ra te  mp 129-130 ~ C giving no depress ion  with the p ic ture  of II. 
The brominat ion of V yielded c rys t a l s  with mp 56-57 ~ C, p ic ra te  with mp 131-132  ~ C. Mixtures  with VII and VIII, 
r e spec t ive ly ,  gave no depress ion  of the mel t ing  points.  

5 - B r o m o - 4 - m e t h y l - 2 - p h e n y l t h i a z o l e  (VII). To 1 g (0.0058 mole) of II in 3 ml of g lac ia l  acet ic  acid was added 
0.3 ml of bromine .  The t e m p e r a t u r e  rose  and the hydrobromide  prec ip i ta ted .  This was left  at room t e m p e r a t u r e  for 12 
hr  and then decomposed with ammonia .  Crys ta l s  of VII were  fo rmed  with mp 57-58  ~ C (from ethanol) [10]; the p ic ra te  
of 5 -b romo-4 -me thy l -2 -pheny l th i azo l e  (VIII) had mp 131-132 ~ C. 

4 ,5 -Dime thy l -2 - (p -aoe ty lmerour ipheny l ) th i azo le  (VI). A solution of 3.8 g (0.02 mole) of III in 50 ml  of g lacia l  
ace t ic  acid was mixed with 6.4 g (0.02 mole) of m e r c u r i c  ace ta te  and, with constant s t i r r ing ,  the mix tu re  was heated 
at 90-95 ~ C for  8 hr.  The yield was 0.8 g (9%). Yellowish c ry s t a l s  with mp 230-232 ~ C (decomp, f rom glacia l  ace t ic  
acid). Found, %: N 3.0; Hg 44.2; S 7.0. Calculated for C13Hl~NO2HgS, %: N 3.1; Hg 44.7; S 7.2. The brominat ion of 
VI yielded c ry s t a l s  with mp 105 ~ C; p ic ra te  with mp 205-206 ~ C (decomp). A mix tu re  with the IX obtained by 
independent synthes is ,  and also a mix tu re  of the p i e ra t e s ,  gave no depress ion  of the melt ing points.  

2 - (p -Bromopheny l ) -4 ,5 -d ime thy l th i azo le  (IX). A) A solution of 20 g (0.1 mole) of p -b romobenzamide  in 30 ml of 
toluene was mixed with 4.4 g (0.02 mole )of  phosphorus pentasulfide and the mix ture  was boiled for I hr .  This gave 2.6 
g {60%) of p -bromoth iobenzamide  with mp 140 ~ C (from ethanol: mp 145 ~ C) [11]. 

B) With constant s t i r r ing ,  1.1 g (0.01 mole) of c~-chloroethyl methyl  ketone in 10 ml of ethanol was added to 2.2 g 
(0.01 mole) of p -bromoeth iobenzamide  in 10 ml of ethanol. The reac t ion  was accompanied by the evolution of heat. 
When the spontaneous heating of the mix tu re  had ceased,  it was heated in a water  bath for  1 hr  30 rain. The react ion 
mix ture  was diluted with water ,  made alkal ine with caust ic  soda,  and ext rac ted  with e ther .  The e therea l  ex t rac t  was 
dr ied  over  Na2SO4. Dis t i l la t ion of the e ther  yielded 1.4 g (50%) of white c ry s t a l s  of IX; mp 106-107 ~ C (from ethanol) 
readi ly  soluble in benzene and acetone.  Found, %: C 49.0; H 3.7; N 5.1; S 11.8. Calculated for CllH10NBrS, %: C 49.2; 
H 3.7; N 5.2; S 11.9. 
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