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ALKYLATION OF 2-AMINOTHIAZOLES 

VI. Alkyla t ion  of 3 , 4 -D ime thy l t h i azo lone -2 - Imi de *  

V. A. Krasovsk i i  and S. I .  B u r m i s t r o v  

Khimiya Ge te ro t s ik l i chesk ikh  Soedineni i ,  Vol. 3, No. 

UDC 547.78+542. 953.2 

Alkylation of 3, 4-dimethylthiazolon-2-imide with isopropanol or 
tert-butanol gives 3, 4-dimethyl-5-alkyhhiazolon-2-imides in up to 
60% yield. Acyl derivatives are prepared. 

P r e v i o u s  pape r s  de sc r i bed  the a lkyla t ion of 2 - a m i -  
no -4 -me thy l t h i azo l e  [1] and 2 - m e t h y l a m i n o - 4 - m e t h y l -  
th iazole  [2] with secondary  and t e r t i a r y  a lcohols  in  
80-85% H2SO 4 at  20-90  ~ It is known that  a lkyla t ion  of 
2 - m e t h y l a m i n o - 4 - m e t h y l t h i a z o l e  leads  to en t ry  of the 
alkyl group at  pos i t ion  5 in the th iazole  r i ng  [2]. De-  
veloping the r e s e a r c h ,  we under took a lkyla t ion  of 3 , 4 -  
d ime thy l t h i azo lon -2 - imide  (I) with i sopropanol  and t e r t -  
butanol  in  80-85% H2SO4, to f ind  out the mode of a lky la -  
t ion  of a compound i s o m e r i c  with 2 - m e t h y l a m i n o - 4 -  
methyl th iazole .  It was found that  under  the s ta ted con-  
d i t ions  3 , 4 - d i m e t h y l t h i a z o l o n - 2 - i m i d e  a lkyla tes  to 
type II compounds.  F r o m  the f a i l u r e  to couple with a 
p -n i t ropheny ld i azon ium sa l t  and f o r m a t i o n  of acyl  de-  
r i va t i ve s  III, i t  can  be concluded that  in  a lky la t ion  the 
alkyl group en t e r s  at pos i t ion  5 in  the thiazole  r i ng ,  
and  that the r eac t i on  p roduc t s  a r e  3 , 4 - d i m e t h y l - 5 -  
a l k y l t h i a z o l o n - 2 - i m i d e s  (II), 

The absence  of a lkyla t ion  at  the n i t r o g e n  a tom out -  
s ide the r ing ,  unl ike  what is  found with 2 - a m i n o - 4 -  
methy l th iazo le ,  is of c o n s i d e r a b l e  t heo re t i ca l  i n t e r e s t .  
Ac tua l ly  the ca t ion  of the sa l t  of 2 - a m i n o - 4 - m e t h y l -  
th iazo le  IV d i f fe rs  f r o m  the ca t ion  of the sa l t  of c o m -  
pound I only  by absence  of a methyl  group at  the r i n g  
n i t r ogen  a tom,  and in e l ec t ron i c  s t r u c t u r e ,  it  would 
appea r ,  they should be s i m i l a r .  It would s c a r c e l y  be 
poss ib l e  to expla in  the mode  of a lkyla t ion ,  by the p r e s -  
ence of s t e r i c  h ind rance  to en t ry  of the a lkyl  group at 
the n o n - c y c l i c  n i t r o g e n  atom.  We a re  m o r e  i nc l i ned  
to expla in  the fact  by the p r e s e n c e  of two methy l  g roups  
at ad jacent  n i t r ogen  and c a r b o n  a toms  caus ing ,  in the 

* F o r  P a r t  V see  [5]. 
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cat ion  of the sa l t  of compound I ,  obs tac les  to fo rma t ion  
of a cat ion with s t r u c t u r e  V, and consequent ly  the pos i -  
t ive  charge  is  ma in ly  concen t ra t ed  on the n i t rogen  a tom 
outs ide  the r i ng  (cation s t r u c t u r e  c l o s e r  to VI than to 
v ) .  

~ H 3 CH 3 ~H3 I 
CH3,~ ~N CH3. ~N CH3~ ~N 

I IIa, b IIla, b 

CH3 ~H3 H I+ 
C H 3 ~ / ~ N ~  CH3~ -N CH3~ N-- 

IV V Vl 
a R=i-C3HT; b R=L-C4Hg; Ac~ acyl 

EXPERIMEN TA L 

3, 4-Dimethylthiazolon-2-imide (I) was prepared from 2-amino- 
4-methyI~iazole and methyl iodide [3], It was characterized as 3, 4- 
dimethylthiazolon-2(p-toluenesulfonyl)imide* (ill, R = H, Ac-p- 
MeC~,I-14SO2). Colorless crystals, mp 205-206 ~ Found: N 10.60%. Cal- 
culated for C,,HI4N202Sz. N 9.92%. 

3, 4-Dimethyl-5-isopropylthiazolon-2-imtde (IIa). 6.4 g (0.05 
mole) I was dissolved in 100 ml 85% HzSO4, heated to 80-90 ~ and 
4.5 g (0. 075 mole) dry isopropanol added dropwise. The mixture was 
held at 80" for 4 hr, cooled, poured onto ice, and neutralized with 
conc. NH4OH. The mixed amines were extracted with benzene, the 
benzene extract dried over NazSO4, the benzene distilled off at at- 
mospheric pressure, and the residue vacuum-distilled. Yield 4.5 g 
(53~ Yellow oil, bp 113-115 ~ (3 mm);nD 'g 1.5485; d42~ 1.045. 

*All the a r y l s u l f a n i l a m i d e  de r iva t i ve s  were  p r epa red  
by t r e a t i n g  the c o r r e s p o n d i n g  b a s e s  with the a r y l s u l -  
fonyl ch lor ide  in ace tone  solut ion in the p r e s e n c e  of 
Na2CO3, and were  r e c r y s t a l l i z e d  f r o m  ethanol .  

CI 
H 

CH3 
CH3CONH 

~ H 3 
CH 3- N 

Formula 

C,~H,zCIN20~S~ 
C,4H,sN202S~ 
CIsH2oN~O2S2 
C,6H21N303S2 

Mp, "C 

I39--140 
II7--118 
90--92 

266--268 

found 

8.34 
9.3(; 
8.26 

11.61 

calcu- 
lated 

8.12 
9.02 
8.66 

11.43 
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~ H s 

CHs N Y , \  
N--SO2C s 

, -  
H,~R-p 

C1 
H 

CHa 
CHaCONH 

Formula 

C10HIgC1N2OeS~ 
CtsH~oNz02S= 
CI6H~2N202S2 
CI7H2aNaOaS2 

Mp, *C 

147--147.5 
174--175.5 

158.5--159.5 
189--190 

N,% 

calcu- 
found tared 

8.01 7.79 
9.16 8.63 
8.05 8.27 

i I,I0 11.62 

Found: N 16.33%; MRD 51,8. Calculated for CsH14N~S. N 16.45%; MRD 
50.9. The refraction of the C-S bond was assumed to be 4.61 [4]. The 
picrate was prepared by precipitating the base with an ethanol solution 
of picric acid. Yellow fibrous needles, mp 167.5 ~ (ex AcOH). Found: 
N 17. 25070. Calculated for CoH~4N2S �9 C6HaNaOz. N 17,54%. 

Arylsulfonylation of IIta gave, similarly, 3, 4-dimethylthiazolon- 
2-(p-toluenesulfonyl)imide (Table 1). 

3, 4-Dimethyl-5-isopropylthiazolon- 2-(p-aminobenzenesulfonyl)- 
imide (Ilia) AC-p-NH~CsH4$Oz). Prepared by 4 hr refluxing of 3, 4- 
dimethyl- 5-isopropyhhiazolon- 2- (p-acetamidobenzenesulfonyl)imide 
with 15% HC1, followed by neutralization with NH4OH. Brownish leaf- 
lets, mp 209-210". Found: N 12.65%. Calculated for C~4H,gNsO2S2. 
12.91~ 

3, 4-Dimethyl-5-isopropylthiazolon-2-acetimide (IIIa, Ac- 
MACHO). Prepared by boiling the base with acetic anhydride. Color- 
less leaflets, mp t17-t18 ~ (ex EtOH). Found: N 13.10%. Calculated 
for C~oH10N=OS. N 13.19~ 

3, 4-Dimethyl-5-isopropylthiazolon-2-benzoylimide (Ilia, Ac- 
CsHaCO ). Prepared by boiling the base with benzoyl ohtorlde and 
NaHCO a in acetone. Greenish needles, mp 129-130" (ex EtOH). Found: 
10.05%, Calculated for CI~H~sN2OS.N 10.21%. 

3, 4-Dimethyl-g-tert-butylthiazolon-2-imide (IIb). 6.4 g (0.05 
mole) I was dissolved in 100 ml 85% H2804, and 5.5 g (0. 075 mole) 
tert-BuOH added gradually. After 24 hr the products were poured onto 
ice, and worked up as described for the isopropyl homolog. Yield 
5.5 g (60~ Straw colored oil, bp 130-132 ~ (3-4 mm); nD =~ 15~0; 
d426 1.053. Found: N 15.31%. MRD 55.76. Calculated for CgHI0N=S. N 
15.25%. MRD 55.54. Pierate, colorless fibrous needles, mp 190-191 ~ 
(ex water). Found: N 16.70%. Caleulated for C~H~sN=S - CoHaNsOr: 
N 7.79%. 

3, 4-Dimethyl-5-tert-butylthiazolon-2-acetimide (IIIb, Ae-MeCO). 
Prepared by boiling the base with AazO. Minute coIorless needles, mp 

120" (ex gtOH). Found: N 12.09~ Calculated forCHH~sN;OS. N 12.38%. 
8, 4-Dimethyl-5-tert-butylthiazolon-2-beazoylimide) (IIIb, Ac- 

CsHsCO). Minute colorless needles, mp 140.5-141.5* (ex EtOH). 
Found: N 9.72%. Calculated for C10H20N2OS. N 9.72~ 

3, 4-Dimethyl- 5 -tart -butylthiazolon- 2-(o-hydroxybenzoyl)imide 
(IIIb, Ac-o-HOCsH4CO ). Prepared by heating the base with salol in an 
oil-bath (4 hr, 170"), after which the phenol was steam-distilled off, 
and the residue recrystallized from AcOH. Minute colorless crystals, 
triangles under a microscope, mp 196-197". ~'ale-green fluorescence in 
UV light. Found: N 9.02%. Calculated for C~61-120N20~S.N 9,20%. 
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A new synthesis of chlorine-substituted 1, 3-dioxanes is affected from 
rnethylallyl chloride and isocrotyl chloride by condensing them with 
paraformaldehyde in the presence of KU-2 cation-exchange resin. 

O n e  of t h e  p r e s e n t  a u t h o r s  f i r s t  s h o w e d  t h a t  t h e  

P r i n s  r e a c t i o n  c o u l d  b e  e f f e c t e d  in  t h e  p r e s e n c e  of a 

c a t i o n - e x c h a n g e  r e s i n  [1]. I t  w a s  of i n t e r e s t  to  i n v e s t i -  

g a t e  t h e  r e a c t i o n  u s i n g  o t h e r  o l e f i n s ,  p a r t i c u l a r l y  t h e  

c h l o r i n e -  s u b s t i t u t e d  o l e f i n s ,  m e t h y l a l l y l  c h l o r i d e  and  

i s o e r o t y l  c h l o r i d e .  T h e  s y n t h e s i s  of c h l o r i n e - s u b s t i -  

t u t e d  1, 3 - d i o x a n e s  f r o m  t h e s e  o l e f i n s  h a d  b e e n  c a r -  

r i e d  ou t  u s i n g  m i n e r a l  a c i d s  a s  t h e  c a t a l y s t .  


