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2 - A l k y l a m i n o - 4 - e t h y l t h i a z o l e s  w e r e  obta ined by the a lkyla t ion  of 2 - amino -4 - ' e t hy l t h i azo l e  with 
s e c o n d a r y  a lcohols ,  while 2 - a m i n o - 4 - e t h y l - 5 - t e r t - b u t y l t h i a z o l e  was obta ined by the r e a c t i o n  of 
the  th iazo le  with t e r t - b u t y l  a lcohol .  

2 -Amino th i azo l e s  a r e  a lky la t ed  by s e c o n d a r y  a lcohols  to fo rm 2 - a l k y l a m i n o t h i a z o l e s  [2-4], but a l k y l a -  
t ic~ p r o c e e d s  at  the 5 pos i t ion  of the th iazo le  r ing  in the c a s e  of t e r t - b u t y l  a lcohol  [5]. In o r d e r  to fu r the r  
s tudy the a lkyla t ion  of a m i n o t h i a z o l e s  with s e c o n d a r y  and t e r t i a r y  a lcohols  in su l fu r i c  ac id  so lu t ions ,  we 
have s tud ied  the a lkyla t ion  of 2 - a m i n o - 4 - e t h y l t h i a z o l e .  We obta ined y ie lds  of up to 76% of 2 - a l k y l a m i n o - 4 -  
e thy l th i azo le s  (I) f r om i s o p r o p y l  a lcohol ,  s e c - b u t y l  a lcohol ,  and cyc lohexano l ,  t e r t - B u t y l  a lcohol  g ives  2-  
a m i n o - e t h y l -  5 - t e r  t -bu ty l th i azo le  (II). 

C2H - - C : ~ N  C 2 H ~ - - C ~ N  

t I C \ s /  - -  (C 3)3 - -  \ S  / - -  2 

I I I  

The s t r u c t u r e  of the a lkyla t ion  p roduc t s  {I) was p roved  by t h e i r  syn thes i s  f rom 1 - c h l o r o - 2 - b u t a n o n e  
and the a p p r o p r i a t e  1 - a l k y l t h i o u r e a  [6]; the p r e s e n c e  of a f r ee  amino group  in II was p roved  by r e p l a c e m e n t  
of the amino  group  by halogen v ia  the  Sandmeye r  r e a c t i o n  by a method  s i m i l a r  to that  in [7]. 

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

2 - A m i n o - 4 - e t h y l t h i a z o l e  was p r e p a r e d  f rom 1 - c h l o r o - 2 - b u t a n o n e  and t h i o u r e a  and had bp 108-110 ~ 
(3-4 ram) [bp 140 ~ (23 mm) [5]]. 

Alky la t ion  of 2 - A m i n o - 4 - e t h y l t h i a z o l e .  2 - A m i n o - 4 - e t h y l t h i a z o l e  [6.4 g,,(0.05 mole)]  was d i s s o l v e d  
with cool ing in 70 ml  of 80% su l fu r i c  ac id  in such a way that  the  t e m p e r a t u r e  did not  exceed  30 ~ and the 
m i x t u r e  was s t i r r e d  unt i l  a l l  of the so l id  had d i s s o l v e d .  The solut ion was hea ted  to 80 ~ (in the c a s e  of i s o -  
p ropy l  or  s e c - b u t y l  a lcohols )  o r  to 60 ~ (in the  ca se  of cyclohexanol) ,  and 0.05 mole  of the anhydrous  a lcohol  
was added f rom a dropping  funnel with v igorous  s t i r r i n g .  The m i x t u r e  was s t i r r e d  at  the spec i f i ed  t e m p e r a -  
tu re  fo r  4-6  h, cooled ,  and poured  into 150 g of i ce .  The mix tu r e  was cooled  while  i t  was n e u t r a l i z e d  with 
concen t r a t ed  ammonium hydrox ide .  The amine ,  which s e p a r a t e d  as an oil ,  was e x t r a c t e d  with benzene ,  and 
the benzene l a y e r  was d r i e d  with so l id  KOH and vacuum d i s t i l l e d .  

In the c a s e  of t e r t - b u t y l  a lcohol ,  the a lkyla t ion  was c a r r i e d  out at  20-25 ~ 

2 - I s o p r o p y l a m i n o - 4 - e t h y l t h i a z o l e .  This  compound was obtained in 76% yie ld  as  a c o l o r l e s s  v i scous  
oil  with bp 109-1110 (3 m m ) .  On cool ing i t  c r y s t a l l i z e d  to give opaque l i t t l e  need le s  with mp  104-105 ~ (from 
n - o c t a n e ) .  Found %: N 16.4. CsH14N2S. Ca lcu la t ed  %: N 16:4. The product  of the r e a c t i o n  of 1 - c h l o r o - 2 -  
butanone with 1 - i s o p r o p y l t h i o u r e a  had mp 104 ~ A m i x t u r e  of the two produc ts  m e l t e d  without  a mel t ing  
point  d e p r e s s i o n .  The p i c r a t e  was obta ined as  l i t t l e  ye l low ne e d l e s  with mp  218 ~ (from ace t i c  a c i d ) .  
F o u n d % :  N 17.4. CsHi4N2S'C6H3N307. C a l c u l a t e d % :  N 17.5. 

*See [1] for communica t ion  IX. 
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2 - s e c - B u t y l a m i n o - 4 - e t h y l t h i a z o l e .  This compound was obtained in 72% yield as a yel lowish oil with 
bp 117-118 ~ (4 ram) and n ~  1.5535. Found %: N 15.4. CgHI6N2S. Calcula ted %: N 15.5. The p ic ra te  was 
obtained as f i l amen ta ry  yellow needles  with mp 234 ~ (dec., f rom acetic  acid). Found % : N 17.1. 
C9H16N2S �9 C6H3N307. Calculated %: N 16.9. The product  of the reac t ion  of 1 -ch lo ro -2 -bu tanone  with 1- 
s ec -bu ty l th iou rea  gave a p ic ra te ,  a mix tu re  of which with the p ic ra te  desc r ibed  above mel ted  at 233-234 ~ 

2 -Cyc lohexy lamino-4-e thy l th iazo le .  This was obtained as a v iscous ,  yel lowish oil with bp 140-145 ~ 
(3 ram) that c rys t a l l i zed  on cooling to give 60% of a product  with mp 66-67 ~ (from pe t ro leum ether) .  
Found %: N 13.6. CllH18N2S. C a l c u l a t e d ~ :  N 13.8. The product  of the reac t ion  of 1 -ch lo ro -2 -bu tanone  
with 1-cyc lohexyl th iourea  had mp 67 ~ A mix tu re  of the two products  mel ted  without dep re s s ion .  The p ic -  
r a t e  was obtained as l i t t le  yellow needles  with mp 208-209 ~ (from acetic acid).  Found %: N 16.0. C11HIsN2S �9 
C6H3N307. Calculated %: N 16.2. 

2-Amino-4-ethyl-5-tert-butylthiazole. This compound was obtained in 76~c yield by the standard 
method with an amine-alcohol ratio of 1 : 1.5. The colorless oil had bp 115-118 ~ (3 ram). It crystallized 

on cooling to give a product with mp 92-93 ~ (from n-heptane). Found ~: N 15.5. CgHI6N2S. Calculated ~c: 
N 15.5. The picrate was obtained as yellow needles with mp 213 ~ (dec., from alcohol). Found ~c: N 16.8. 

CgH~6N2S �9 C6H3N30 ?. Calculated %: N 16.9. 

2-Aeetamido-4-ethyl-5-tert-butylthiazole. This was obtained as colorless leaflets with mp 194-195 ~ 

(from dilute alcohol) by heating the base in acetic anhydride. Found ~: N 11.8. CI~HIsN2OS. Calculated qc: 
N 11.6. 

2-Salicylamido-4-ethyl-5-tert-butylthiazole. E quimolar amounts of the base and phenyl salicylate 
were heated at 160-170 ~ for 6 h. The phenol was removed by steam distillation, and the residue was crystal- 
lized from dilute acetic acidtogive colorless little needles with mp 186-187 ~ Found ~c: N 9.3. 

C16H20N202S. Ca lcu la t ed%:  N 9.2. 

2 - C h l o r o - 4 - e t h y l - 5 - t e r t - b u t y l t h i a z o l e .  Dry NaNO 2 (2.5 g) was added with s t i r r i ng  at - 5  ~ to a solution 
of 4.6 g (0.025 mole) of II in 50 ml  of 5 N hydrochlor ic  acid, and the mix tu re  was s t i r r e d  for 30 min .  The 
r e su l t ing  diazonium solut ion was added dropwise to 3.75 g of copper carbonate  in 50 ml  of 5 N hydrochlor ic  
acid .  The solut ion was allowed to s tand overnight  and made alkal ine  with 40~c NaOH. The chlorothiazole  
was r emoved  by s t e am dis t i l la t ion ,  ext rac ted  with e ther ,  dr ied,  and vacuum dis t i l led  to give 3 g (60~c) of a 
co lo r l e s s  oil with a s l ight  camphor  odor, bp 78-81 ~ (4 mm),  a n d n ~  1.5115. Found %: C117.5;  N 7.0. 
CgH14C1NS. Ca lcu la t ed%:  C117.4;  N 6.9. 

2 - B r o m o - 4 - e t h y l - 5 - t e r t - b u t y l t h i a z o l e .  A solution of 4.6 g (0.025 mole) of II in 50 ml  of 80~c or tho-  
phosphoric  acid was placed in a t h r ee -necked  flask with a dropping funnel (lowered to the bottom), a s t i r r e r ,  
and a t h e r m o m e t e r .  A total  of 4.5 mI of 65~ HNO 3 was then added through the dropping funnel,  and the m i x -  
tu re  was cooled to -5  ~ and held at this  t e m p e r a t u r e  for 1 h. At the same  t e m p e r a t u r e ,  a solution of 2.7 g of 
NaNO 2 in 10 ml  of water  was added, and the mix tu re  was allowed to s tand at this t e m p e r a t u r e  for 1 h. A 
solut ion of 5 g of CuSO 4 " 5H20 in 20 ml  of water  was p repared  separa te ly ,  and a solution of a d iazonium 
sal t  and a solut ion of 5 g of NaBr in 10 ml  of water  were  added dropwise s imul t aneous ly  to this solut ion.  
The mix tu re  was allowed to s tand overnight  and was then neu t r a l i zed  with sodium carbona te .  The oil was 
ex t rac ted  with e ther ,  dr ied with anhydrous Na2SO4, and vacuum dis t i l led  to give 3 g (50~) of a co lo r l e s s  oil 
with a s l ight  camphor  odor,  bp 90-92 ~ (4 ram), and n ~  1.5360. Found ~ :  Br  32.1; N 5.6. CgH14BrNS. Ca l -  
e u l a t e d ~ :  Br  32.2; N 5.6. 

4 - E t h y l - 5 - t e r t - b u t y l t h i a z o l e .  A solution of 2 g (0.01 mole) of 2 - c h l o r o - 4 - e t h y l - 5 - t e r t - b u t y l t h i a z o l e  
in 15 ml  of g lac ia l  acet ic  acid was heated a lmos t  to the boil ing point,  and 1 g of zinc dust was added g radua l -  
ly .  The mix tu re  was ref luxed for 1 h, made a lkal ine ,  and the thiazole was removed by s t eam d is t i l l a t ion .  
Ex t rac t ion  with e ther ,  dry ing  with KOH, and d is t i l la t ion  gave 1.3 g (77~0) of a co lo r l e s s  oil with a camphor  
odor,  bp 60-62 ~ (8 ram), and n ~ 1 . 5 5 7 0 .  Found%:  N 8.1. C9H15NS. Ca lcu la t ed%:  N 8.3. 
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