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ALKYLATION OF AMINOTHIAZOLES 

VII. Alkylat ion of 2 -Amino th iazo le  and 2 - A m i n o - 4 - m e t h y l t h i a z o l e  with t e r t -Bu ty l  
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The alkylation of 2-aminothiazole and 2-amino-4-methylthiazole 
with tert-butyl alcohol in sulfuric acid has been repeated. In correc- 
tion of preceding information, it has been found that alkylation takes 
place in position 5 of the thiazoIe ring and not at the amino group. 
The presence of a primary amino group in the alkylation products was 
shown by the production of arylsulfonyl derivatives soluble in alkalies 
and of 2-halothiazoles by the Sandmeyer replacement of the amino 
group by halogen, kIkylation with alkyl halides yielded the cor- 
responding thiazolone imides. 

In a pape r  publ ished p r e v i o u s l y  [1], it was repor ted  
that 2 - a m i n o - 4 - m e t h y l t h i a z o l e  is  a lkylated by t e r t -  
butyl alcohol ,  and that  this  gives  a c r y s t a l l i n e  subs t i -  

Table  i 

CH - - C ~ N  
a h II 

(CHa)~C-- C s .n- -  N HAc 

Ac 

C6HsSO2 
p-CHaC6H4SO= 
p-CIC6H4SO2 
p-NO2C6H4CO 
m-NO2C6H4CO 
CGHsCO 

Mp, ~ 

191.5--192.5 
166 

208--209 
187--188 
164--165 
I03--103.5 

N,% 
found ! c a l c u l a t e d  

9.08 1 9.01 
9.00 8.91 
9,10 J 8.99 13.04 13.15 

I3.28 13.15 
11.60 11.56 

tution product to which we ascribed the structure of 

2-tert-butylamino-4-methylthiazole (I). 

cl~a- tS--~r r _ c - - N  
I I  I I  ~T if 

H C~S*C --N HC (CHa) a ( CH3)3C CxS'C -- NH2 

I II 

However,  at that t ime  we noted a m a r k e d l y  d i f fe rent  
behav io r  of the a lky la t ion  product  with r e spec t  to d ia-  
zonium sa l t s  (only a weak yellow co lo ra t ion  with p-  
n i t r o b e n z e n e d i a z o n i u m  sa l t s ) ,  which led us to doubt 
the c o r r e c t n e s s  of f o rmu la  I for  the a lkyla t ion  product .  
In actual  fact ,  f u r t h e r  i nves t iga t ions  have shown that 

*For  pa r t  VI, see  [6]. 

Table  2 

both 2 - a m i n o - 4 - m e t h y l t h i a z o l e  and 2 -amino th iazo le  
unsubs t i tu ted  in pos i t ion  4 alkylate  at a ca rbon  atom 
of the thiazole r ing  to give 2 - a m i n o - 4 - R - 5 - t e r t - b u t y l -  
th iazoles  (II) (R = H, CHa). The p r e sence  of a p r i m a r y ,  
and not a secondary ,  amino group in the a lkyla t ion 
products  was shown by the p r e pa r a t i on  of a renesu l fony l  
de r iva t ives  soluble  in a lka l ies  and also by the r ep l ace -  
men t  of the amino group by halogen (chlor ine,  b romine)  
us ing  the Sandmeyer  reac t ion .  Apparent ly ,  in this case  
a lkyla t ion  at the exocyel ic  n i t rogen  atom does not take 
place because  of the low s tab i l i ty  of the doubly charged 
ca t ion  formed f rom the cat ion of the aminoth iazo le  sa l t  
and the t e r t i a r y  butyl cat ion,  i . e . ,  because  of the shift 
to the left of the equ i l ib r ium,  

H O R_C__NO fi) r--c--N 
~.s.C_ N~ 2 '  ,, + c(cNa) a ~ .~s ~-~n2c(c~a)3 

In fact,  the low s tab i l i ty  of N - t e r t - b u t y l  subst i tu ted 
de r iva t ives  has been obse rved  for  o ther  weak bases ,  
for  example  a ry l su l fonamides  [2]; 2 - a mi nopy r id ine  
also does not a lkyla te  with t e r t - b u t y l  alcohol [3]. 

In an a t tempt  to obtain I by independent  synthes i s  
f rom 1 - t e r t - b u t y l t h i o u r e a  and b romoace tone ,  i n t e r -  
m o l e c u l a r  m i g r a t i on  of the t e r t - b u t y l  r ad ica l  f rom the 
n i t rogen  atom to pos i t ion  5 appa ren t ly  took place .  

EXPERIMENTAL 

The a lkyla t ion  of the 2 - a m i n o - 4 - m e t h y l t h i a z o l e  was 
c a r r i e d  out by the method de sc r i be d  p rev ious ly  [1]. 
The y ie ld  of 2-amino-5-tert-butyl-4-methylthiazole 
at a ra t io  of amine  to alcohol of 1 �9 15 was 90%. The 
p i c r a t e  was obtained by p rec ip i t a t i ng  an alcoholic 
solut ion of the base  with an alcoholic  solut ion of p i c r i c  
acid .  Short yellow need les ,  mp 215-216 ~ C (from 
ethanol) .  Found,  %: N 17.46. Calculated for CaH14N2S �9 
�9 C6I-IaNaO7 , %: N 17.53. 

5 - t e  r t -  Bu ty l -4 -  me thy l -  2- s a l i ey loy lamino th iazo le .  
Equ i mo l a r  amounts  of the base  and phenyl sa l i ey la te  
were  heated at 160-170 ~ C for  6 hr .  The phenol was 

Ctla--E--N --CH a 
H I 

(CHa)aC--CxsC=N Ac 

Ac 

C6H~SO= 
p-CHaCsH4SO2 
p-C1C6H4SO: 
p-CHaCONHC6H4SO2 
C6HsCO 
m-NQCsH4CO 
p-NO2CsH4CO 

Mp, *C 

184--185 
166--167 

153 
196--197 
145--146 
207--208 

190 

found 

8.50 
8.34 
8.05 

11.04  
9.71 

12.50 
12.43 

N, % 
calculated 

8.63 
8.27 
7.80 

l 1,01 
9.78 

12,60  
12,60 
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Table  3 

Acyl Der iva t ives  of 2 - A m i n o - 5 - t e r t - b u t y l t h i a z o l e  

N,% 

Ae Mp, "C found calculated 

o-HOCsH4CO 139--140 9.98 10.13 
p-CH~C6H4SO2 176--177 9.05 9.02 
C6H5SO2 146--147 9,35 9.45 
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d i s t i l l ed  off with s t eam and the r e s idue  was c r y s t a l -  
l ized f rom acet ic  acid.  Elongated white p r i s m s ,  mp 
223 ~ C. Found,  %: N 10.23. Calcula ted for  Cl~HlsN2OzS, 
%" N 10.36. 

The a ry l su l fony l  and benzoyl  de r iva t ives  were  ob- 
ta ined by boi l ing  solut ions  of the base ,  the sulfonyl  
chlor ide  o r  benzoyl  ch lor ide ,  and sodium carbona te  
in acetone for 2 hr .  They were  pur i f ied  by c r y s t a l -  
l i za t ion  f rom ethanol  (Table  1). The a ry l su l fony l  de-  
r i va t i ve s  were  soluble  on gentle heat ing in 5-10% 
alkal i  solut ion.  

2 - B r o m o - 5 - t e r t - b u t y l - 4 - m e t h y l t h i a z o l e .  A t h r e e -  
necked f lash  with a dropping funnel  r each ing  to the 
bot tom,  a s t i r r e r ,  and a t h e r m o m e t e r ,  was charged  
with 34 g (0.2 mole) of the base  in 80 ml  of 80% or tho-  
phosphor ic  acid.  Then 36 ml  of 65% HNO~ cooled to 
- 5  ~ C was added through the dropping funnel  and the 
m i x t u r e  was kept for  1 hr ,  a f ter  which a solut ion of 
17.2 g (0.25 mole)  of sod ium n i t r i t e  in  20 ml  of water  
was added at the s ame  t e m p e r a t u r e ~  The mix tu re  was 
left  for  1 hr .  A solut ion of 40 g of CuSO 4 �9 5H20 in 120 
ml  of wa te r  was p r e p a r e d  s e p a r a t e l y  in a o n e - l i t e r  
f lask,  and to this  solut ion were  added s imu l t aneous ly ,  
d ropwise ,  the d iazonium solut ion and a solut ion of 40 g 
(0.4 mole) of NaBr in  50 ml  of wa te r .  The r e su l t i ng  
m i x t u r e  was left overn ight  and was neu t r a l i zed  with 
sodium ca rbona te ;  the oil was ex t rac ted  with e the r  and 
the ex t rac t  was d r i ed  with anhydrous  CaClz and d i s -  
t i l led  in vacuum;  bp 90 -92  ~ C (3 ram).  Co lo r l e s s  oil 
c r y s t a l l i z i n g  on cool ing.  Co lo r l e s s  needles  with a c a m -  
pho r - l i ke  s m e l l ,  mp 46-47  ~ C (from n-hexane) .  Yield 
20 g(43%).  Found,  %: N5 .88 ;  S 13.68; B r 3 4 . 1 2 .  Cal-  
cula ted for  CsHI2NBrS, %: N 6.00; S 13.79; Br  34.27. 

5 - t e r t - B u t y l - 2 - c h l o r o - 4 - m e t h y l t h i a z o l e .  A solut ion 
of 17 g (0.1 mole) of the base  in 150 ml  of 5N HC1 was 
cooled to - 5  ~ C and, with v igorous  s t i r r i n g ,  10 g of 
d ry  NaNO2 was added and s t i r r i n g  was cont inued for  
30 ra in .  The r e s u l t i n g  d iazon ium so lu t ion  was added 
dropwise  to 15 g of copper  ace ta te  in  100 ml  of 5N HC1. 
The so lu t ion  was left  overn igh t  and made  a lka l ine  with 
40% NaOH, a f t e r  which the ch loro th iazo le  was d i s t i l l ed  

off with s t eam and ex t rac ted  with e the r ,  and the ex-  
t r a c t s  were  d r i ed  and d i s t i l l ed  in vacuum.  Co lo r l e s s  
oil  with a c a m p h o r - l i k e  s m e l l ,  bp 78 -80  ~ C (5 ram),  

20 1.5330, 18 n D dla 1.0874. Yield 10.5 g (56%). Found,  %: 
N 7.56; S 16.75; C1 18.52. Calcula ted  for  CIsHIzNCIS, 
%: N 7.56; S 16.90; C1 18.68. The p io ra te  of the chlo-  
ro th iazo le  was obtained by the p rec ip i t a t i on  of a lka l ine  
so lu t ions .  Yellow need le s ,  mp 145.5-146.5  ~ C (from 
ethanol) .  Found,  %: N 13.48. Calcula ted  for  C~HnNSC1 �9 
�9 C6HaNaOT,%: N 13.37. 

5 - t e r t - B u t y l - 4 - m e t h y l t h i a z o l e .  A so lu t ion  of 11.7 g 
(0.05 mole) of 2 - b r o m o - 5 - t e r t - b u t y l - 4 - m e t h y l t h i a z o l e  

in 30 ml of glacial acetic acid was heated almost to the 

boil, and 8 g of zinc dust was added gradually. The 
mixture was boiled for 1 hr and was made alkaline, 
and the thiazole was distilled off with steam. After 

extraction with ether, drying with KOH, and distilla- 

tion in vacuum, 6.5 g (84%) of a colorless oil with a 
camphor like smell was obtained; bp 50-52 ~ C (3 ram), 

18 n~ 1.5065, dl~ 1.0065. Found, %: N 9.04; S 20.56. 
Calculated for CBHI~NS, %" N 9.02; S 20.65. Pierate-- 
yellow leaflets, mp 147-148 ~ C (from methanol). Found, 
%: N 14.44. Calculated for CsHI3NS" C6HsN~OT, %: 
N 14.57. 

5-tert-Butyl-3,4-dimethyl-2-thiazolone imide. A 
mixture of 17 g (0.I mole) of 2-amino-5-tert-butyl-4- 
methylthiazole and 17 g (7.6 ml; 0.12 mole) of methyl 
iodide was boiled for 2 hr in 40 ml of n-propanol and 
cooled, and the white crystals were filtered off. Yield 
17 g (50%); mp 212-213 ~ C (from water). Found, %: 
N 9.04. Calculated for CgHI6NzS- HI, %: N 9.03. 

The free base was isolated by alkalinizing with 
40% NaOH, extracting with benzene, and distilling in 
vacuum. Colorless oil, bp 120-122 ~ C (3 ram), n~ 

18 1.5530, dis 1.0792. Found, %: N 15.02. Calculated 

for CgHI~N2S , %: N 15.20. Piorate--small yellow nee- 
dles, mp 191-192" C (from ethanol). Found, %: 

N 17.09. Calculated for C~HI6N2S. C6H~N3OT, % : 
N 16.94. 

5-tert-Butyl-3,4-dimethyl-2-thiazolone acetylimide. 
This was obtained by boiling in acetic anhydride. Co- 
lorless needles, mp 116-117 ~ C (from aqueous ethanol). 
Found, %: N 12.22. Calculated for CnHI~N2OS, %: 

N 12.37. 
5-tert-Butyl-3,4-dimethyl-2-thiazolone salicyloyl- 

imide. Parallelipipeds with a greenish tinge, mp 203- 
204 ~ C (from acetic acid). Found, %: N 9.09. Calcu- 

lated for CI6Hz0N202S, %: N 9.20. 
Table 2 gives the arylsulfonyl and benzoyl deriva- 

tives of 5-tert-butyl-3,4-dimethyl-2-thiazolone imide. 

2-Amino-5-tert-butylthiazole was obtained by al- 
kylating 2-aminothiazole with tert-butyl alcohol [4]. 

At a ratio of amine to alcohol of 1 : 1.5, the yield of 
alkylation product was 85%. Table 3 gives some acyl 
derivatives of 2-amino-5-tert-butylthiazole. 

2-Bromo-5-tert-butylthiazole. Obtained in a simi- 
lar manner to the 4-methyl analog. Colorless oil, 

20 Z0 
bp 77-78 ~ C (5-6 ram), n D 1.5365, dz0 1.3823. Yield 

12g(55%). Found, %: N 6.23. Calculated for C~HIoNSBr, 
%: N 6.36. 

5-tert-Butylthiazole. Obtained from the preceding 
compound in a similar manner to the 4-methyl analog. 
Colorless oil with a camphor-like smell, bp 53 ~ C 

20 (5 ram), n~ 1.5000, dz0 1.0116. Yield 67%. Found, %: 
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N 9.96. Calculated for CyHIINS , %: N 9.91. According 
to the l i terature [5], the boiling point of 5- ter t -butyl-  
thiazole is 117 ~ C (100 ram), n~ 1.4988, d~ ~ 1.0046. 
Piorate--  yellow leaflets, mp 131-132 ~ C (from meth- 
anol). Found, %: N 15.01. Calculated for CTH11NS" 
, C~H~N~OT, %: N 15.12. According to the l i terature 
[5], mp 132 ~ C. 
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