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The synthes is  of 3 ,4 ,4 ,6 - t e t r ame thy l -2 -a ry l imino -2 ,3 -d ihyd ro -4H-1 ,3 - th i az  ines,  which have 
a fixed imino s t ruc tu re ,  was accompl ished  by two methods:  by in t r amolecu la r  r e a r r a n g e -  
ment  of 1,4,6, 6 - t e t r a m e t h y l - 3 - a r y l - 1 , 2 , 3 , 6 - t e t r a h y d r o p y r i m i d i n e - 2 - t h i o n e s  and by amin ation 
of 3 ,4 ,4 ,6 - t e t r amethy l -2 ,3 -d ihydro-4 i i -1 ,3 - th iaz ine -2 - th ione  methiodide.  

In connection with a s tudy of a m i n e - i m i n e  t a u t o m e r i s m  of subst i tuted 2 -amino-4H-1 ,3 - th iaz ines ,  we 
r epo r t ed  [1] the synthes is  of 4 ,4 ,6 - t r ime thy l -2 -me thy l a ry l amino -4H-1 ,3 - th i az ine s ,  which a re  model  c o m -  
pounds with a fixed mnino s t ruc tu re .  In the p re sen t  pape r  we desc r ibe  the synthes is  of a s e r i e s  of model  
compounds that have a fixed imino s t ruc tu re  - 3 , 4 , 4 , 6 - t e t r a m e t h y l - 2 - a r y l i m i n o - 2 , 3 - d i h y d r o - 4 H - 1 , 3 -  
thiazines  (VIII). The synthes is  of VIII was accompl ished  by two methods {methods A and B). 
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Method A is based on the reac t ion  of 2 -me thy lamino-2 -me thy l -4 -pen tanone  (I) with p -  and m - s u b -  
st i tuted a ry l  i sothioeyanates ,  which leads to the format ion  of a mix ture  of two products  - 1 ,4 ,6 ,6 - t e t r a -  
me thy l -3 -a ry l -4 -hyd roxyhexahydropyr imid ine -2 - th iones  (II) and 1 , 4 , 6 , 6 - t e t r a m e t h y l - 3 - a r y l - 1 , 2 , 3 , 6 - t e t r a -  
hydropyr imid ine-2- th iones  (HI). The next s tep in the synthesis  of Viii  cons i s t s  in the in t r amolecu la r  r e -  
a r r a n g e m e n t  of pyr imidinethiones  II and III  on heating them with 6-10 N hydrochlor ic  acid.  We have p r e -  
v ious ly  [2,3] demons t ra ted  that,  under  these  conditions, both II  and HI a r e  conver ted  to ident ical  r e a r r a n g e -  
ment  products  through common protonated fo rms  of in t e rmed ia tes  IV and V. This  made  it poss ib le  to 
c a r r y  out subsequent  t r ans fo rma t ions  of II and III without separa t ing  them.  In two ca se s ,  we isolated in-  
dividual compounds IIIa and IIIb f r o m  mix tu re s  of II and III and subjected them to r e a r r a n g e m e n t .  M o r e -  
over ,  i t  was shown that the course  of the p roce s s  is the s ame  when individual IIIa,b a re  used  as the s t a r t -  
ing m a t e r i a l s  and when mix tu res  of the cor responding  II  and III  a r e  used.  The probable  mechan i sm of the 
r e a r r a n g e m e n t  of compounds of the II and III types through in te rmed ia tes  IV, V, and VI was p rev ious ly  d i s -  
cussed  in detail  in [2,3]. As a r e su l t  of the react ion,  we isola ted 3 , 4 , 4 , 6 - t r i m e t h y l - 2 - a r y l i m i n o - 2 , 3 - d i -  
hydro-4H-1 ,3- th iaz ine  hydrochlor ides  (VII), which a re  conver ted  t o t h e  cor responding  ba se s  (VIII, Table 1) 
by the action of aqueous alkali  solutions at 0 ~ . 

We also obtained VIII by method B. The react ion  of I with carbon disulfide in alkaline media  gives an 
unstable addition p r o d u c t -  N - m e t h y l - N - ( 2 - m e t h y l - 4 - o x o - 2 - a m y l ) d i t h i o c a r b a m i c  a c i d  (IXA) - w h i c h  is ap -  
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TABLE 1. 3 ,4 ,4 ,6 -Te t ramethy l -2 -a ry l imino-2 ,3 -d ihydro-4H-1 ,3 -  
thiazines (VIIIa-f) 

Comp. 

Villa 
VIIlb 
V l l l c  
VIl ld  
Vllle 
Vlllf 

p-OC2H5 
p-OCH3 
m-CHs 
p-Br 
~-C! 

rap, "C 

61,0--61.5 
49,5--51,0 
2 t ,0--22,0 
75.5--76,0 
40,5--41,5 
61,0--68,0 

Empirical formula 

C,~H~NzOS 
ClsHzoN2OS 
CmH2oN2S 
CI4HITBrNzS 
CI4HI7CIN2S 
Ct4HtsN~S 

Found, ~0 

N S 

9,54 10,95 
10,11 11,58 

12,21 
8~0 9,70 
9,11 11,21 

11,48 12,93 

Calc., % JYield, 
N s I~176 

9,65 I1,04 54,8 
10,14 11,60[ 61,2 

12,35 1 48,3 
8-~1 9,87 I 56,4 
9,81 !1,35 51,2 

11,37 13,Ol 58,0 

* The composition of VIIIa and VIIIc was confirmed by additionally 
determining the C and H content. 

parent ly  in equilibrium with the cyclic tautomeric  form - 3 ,4 ,4 ,6 - t e t r amethy l -6 -hydroxy te t r ahydro - l ,3 -  
thiazine-2-thione (IXB) - as was previously [4] demonstrated for the analogous s t ruc tu re s .  Compound IX 
without isolation was converted to 3 ,4 ,4 ,6 ' t e t ramethy l -2 ,3 -d ihydro-4H-1 ,3- th iaz ine-2- th ione  (X) in 60-65% 
yield by heating with 80% sulfuric acid. Compound X was methylated with methyl  iodide in acetone to give 
methiodide XI, an unstable compound that is readi ly converted to the s tar t ing thiazinethione (X) on heating. 
Compound XI is converted to iminothiazines,  which proved to be identical to VIII obtained by method A, in 
55-60% yields on react ion with aromat ic  amines ~o-anisidine and p-phenetidine) in methanol at 20 ~ . 
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The s t ruc ture  of VIII was confirmed by the IR spec t ra :  the band at 1670-1680 cm -1 corresponds  to 
the s tretching vibrations of the C = C  bond of the thiazine ring, and the band at 1580 cm -I charac te r i zes  the 
s tretching vibrations of the exocyclic C = N  bond. 

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

The IR spec t ra  of mineral-oi l  suspensions were recorded  with a UR-10 spec t rome te r .  

1 ,4 ,6 ,6 -Te t ramethy l -3 -  (p-methoxyphenyl)- l ,2 ,3 ,6- te t rahydropyrimidine-2- thione (IIIb). A 12.3-g 
(0.125 mole) sample of mesi ty l  oxide was added with s t i r r ing  at 5 ~ to 3.8 g (0.125 mole) of methylamine in 
the form of a 25% aqueous solution, and the mixture was s t i r red  at 20-22 ~ for 30 mill. The I formed was 
extracted with ether,  and the ext rac t  was dried with magnesium sulfate. The ether  was removed by dis t i l -  
lation, and 20.6 g (0.125 mole) of p-methoxyphenylisothiocyanate in 30 ml of e ther  was added at - 4  ~ The 
c rys ta l s  that formed after  30 min were removed by fi l tration and dried to give 20.8 g (60.0% based on 
mesi ty l  oxide) of Is with mp 118-119 ~ (from isopropyl alcohol). Found: C 65.23; H 7.14; N 9.81%. 
CisH20N2OS. Calculated: C 65.21; H 7.30; N 10.14%. 

3 ,4 ,4 ,6 -Te t ramethy l -2 ,3 -d ihydro-4H-1 ,3- th iaz ine-2- th ione  (X). A 42.2-g (0.43 mole) sample of 
mesi ty l  oxide was added gradual ly with s t i r r ing  at 0:5 ~ to 13.3 g (0.43 mole) of methylamine in the form of 
a 25% aqueous solution. After 30 rain, 33.7 g (0.43 mole) of carbon disulfide was added to the resul t ing I 
without isolation of the lat ter ,  and the mixture was s t i r red  for 45 mill, cooled to 5-6 ~ , and treated with 85 
ml of concentrated H2SO4. The mixture was heated at 65 ~ for 10 min and poured into a mixture of ice and 
water .  The precipi tated c rys ta l s  were removed by filtration to give 51.0 g (63.2%) of XI with mp 46-47 ~ 
(from isopropyl  alcohol). Found: C 50.72; H 6.78; N 7.25; S 34.11%. CsHI3NS 2. Calculated:  C 51.31; H 
7.00; N 7.50; S 34.5%. 

3 ,4 ,4 ,6-Tet ramethyl -2 ,3-d ihydro-4H-1 ,3- th iaz ine-2- th ione  Methiodide (XI). A 5.62-g (0.03 mole) 
sample of X was dissolved in 20 ml of acetone, 5.68 g (0.04 mole) of methyl iodide was added, and the mix-  
ture  was allowed to stand at 20 ~ for 20 h, The precipitated c rys ta l s  were removed  by filtration, washed 
with ether ,  and reprecipi ta ted twice f rom methanol by the addition of dry  e ther  to give 8.9 g (90%) of XI 
with mp 115-116.5 ~ Found: C 32.53; H 4.61; N 4.38%. CgHisINS 2. Calculated:  C 32.83; H 4.90; N 4.25%. 
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3,4 ,4 ,6-Tet ramethyl -2-  (p-methoxyphenylimino)-2,3-dihydro-4H-1,3-thiazine (VIIIb). A__ A mixture 
of 11 g (0.04 mole) of IIIb and 200 ml of concentrated HC1 was heated at 90-95 ~ for  20 rain. The acid was 
removed by vacuum distillation, and the residue was neutra l ized at 5 ~ with saturated potassium carbonate 
solution. The organic portion was extracted with petroleum ether,  and the extract  was dried with magnes i -  
um sulfate. The ether  was removed by distillation, and the residue was chromatographed on activity II 
aluminum oxide with elution by petroleum e t h e r - e t h e r  (9:1) .  The eluent was removed by distillation, and 
the crystal l ine residue was vacuum-dried to give 6.7 g (61.2%) of VIIIb with mp 49.5-51 ~ . A s imi lar  method 
was used to obtain VIIIa and VIIIc-VIIIf  0?able 1). 

B. A 4 .9-g  (0.04 mole) sample of p-auisidine was added at 20 ~ to a solution of 8.0 g (0.024 mole) of 
XI in 25 ml of methanol, and ni t rogen was bubbled through the mixture at 20 ~ for 10 h until the odor of m e r -  
captan had vanished completely.  The methanol was removed by distillation, and the residue was dissolved 
in e ther .  The c rys ta l s  that precipi tated were removed by fil tration and dissolved in 20 ml of water .  The 
aqueous solution was neutral ized with saturated potassium carbonate solution, and the organic portion was 
extracted with e ther .  The ether extract  was dried with magnesium sulfate, and the ether  was removed by 
distillation to give 5.5 g (83.0%) of VIIIb with mp 49-50 ~ (from alcohol). A s imi lar  method was used to ob-  
tain VIHa. 
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