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The reac t ion  of 2 - i so th iocyano-2-methy l -4 -pen tanone  with subst i tuted anilines gave 4,6,6-  
t r i 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 ,  which a re  conver ted  to the is o-  
m e r i c  4,4, 6 - t r i m e t h y l - 2 - a r y l a m i n o - 4 H - 1 , 3 - t h i a z i n e s  by in t r amolecu la r  r e a r r a n g e m e n t  by 
heating with hydrochlor ic  acid. In o rde r  to study the s t ruc tu re  and a m i n o - i m i n o t a u t o m e r -  
i sm  of the aminothiazines ,  the i r  analogs with a fixed amine s t ruc tu re  we re  obtained. The 
synthes is  of model  compounds was accompl ished by react ion of 2 - i so th iocyano-2 -me thy l -  
4-pentanone with m -  and p-subs t i tu ted  N-methylan i l ines  and subsequent  cycl izat ion of the 
resul t Ing  N - m e t h y l - N - a r y l - N ' -  (2 -me thy l -4 -oxo-2 -amyl ) th ioureas  to 4 ,4 ,6 - t r ime thy l -2 -  
me thy la ry l amino-4H-1 ,3 - th i az ines .  

We have prev ious ly  [1] r epor t ed  the convers ion  of subst i tuted 3-a lkyl  ( a ry l ) - l , 2 , 3 ,6 - t e t r ahyd ropy r imid -  
ine-2- th iones  to subst i tuted 2-a lkyl  (a ry l )amino-4H-1 ,3- th iaz ines  by in t r amolecu la r  r e a r r a n g e m e n t ,  which 
occurs  on heating with hydrochlor ic  acid. In o rder  to invest igate  the s t ruc tu re ,  reac t iv i ty ,  and biological  
act ivi ty  of 2 -amino-4H-1 ,3 - th i az ines ,  in the course  of developing our r e s e a r c h  [1,2] we accompl ished  the 
analogous r e a r r a n g e m e n t s  of the prev ious ly  undescr ibed 4 , 6 , 6 - t r i m e t h y l - 3 - a r y l - l , 2 , 3 , 6 - t e t r a h y d r o p y r i m i d -  
ine-2- th iones  (II), which make it poss ib le  to synthes ize  new r ep re sen t a t i ve s  of 4 , 4 , 6 - t r i m e t h y l - 2 - a r y l -  
amino-4H-1 ,3 - th iaz ines  fflI). 

We accompl ished  the synthes is  of I I a - i  (Table 1) via a known method [3] f rom 2- i so th iocyano-2-  
methy l -4 -pen tanone  (i) and p-  and m -s ubs t i t u t ed  ani l ines.  When pyr imidinethiones  II  a re  heated with 6-10 
N hydrochlor ic  acid, they undergo r e a r r a n g e m e n t  to the i somer i c  I I I a - i  (Table 2). 

TABLE 1. 4 , 6 , 6 - T r i m e t h y l - 3 - a r y l - l , 2 , 3 , 6 - t e t r a h y d r o p y r i m i d i n e -  
thiones (IIa-i) 

Comps. 
II 

p-OC2Hs 
m-CH3 
p-Ol-i 
p-Br 
p-Cl 
m-Cl 
m-COCIt3 
p-CN 
m-NO2 

rap, "C (frou 
alcohol) 

176--177 
165,5--t66 

187--188 
182--183 
191--192 
185--186,5 
168--169 
186--187 

192,5--193,5 

Empirical 
formula 

CIsH2oN2OS 
CI4HI~,N~S 
C~3H~6N~OS 
CI~HIsBrN2S 
CI3HI./CI'N..$ 
CI3HI~,CIrNzS 
CIsHIsN2OS 
CI4HtsN3S 

Found, % 

N S 

10,36 
11,34 12,62 
11,28 
9,02 lO-A8 

10,26 11,79 
10,35 11,61 
10,24 11,60 

C 65,2 H 5,8 
C 56,1 H 5,6 

Calc., % 

N S 

10,13 -- 
11,37 t3,01 
11,28 - -  
9,00 10,30 

10,50 12,0(3 
10,50 12,(E 
10,21 11,68 

C 65,3 H 5,g 
C 56,3 H 5,4 

Yield, 
% 

85,2 
84,0 
78.0 
84,2 
85.9 
86,4 
87,6 
84.3 
79,4 

* The composi t ion of IIa and IIc was conf i rmed  by additionally de -  
t e rmin ing  the C and H content .  
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tu~c~/'~-n/cli3 i~(~ H3C \~cU3  II3C'~...-'~../C H3 
"~c~I -I . . . .  H~C-"I "I .~C/( "( 

I 
S NHCGH,iR NC6H4R 

I I  t tJA ZllB 

The existence of amine (IIIA) and imine (IIIB) forms,  which are in tautomeric  equilibrium, can be a s -  
sumed for I I Ia - i .  It has been established [2] that 4 ,4 ,6- t r imethyl -2-a lkylamino-4H-1,3- th iaz ines  both in 
solution and in the crystal l ine state have p r imar i ly  the amine s t ruc ture  (IIIA). To solve the problem of the 
s t ruc ture  of IIIa-i ,  which contain aryl  substituents attached to the exoeyclic ni trogen atom, it is n e c e s s a r y  
to compare  the physicochemical  charac te r i s t i c s  of IIIa- i  and their  analogs , which have fixed amino and 
imino s t ruc tures  [4]. For  this, as models of the amine type* we selected 4 ,4 ,6 - t r ime thy l -2 -me thy la ry l -  
amino-4H-1,3- thiazines  (VIII), the synthesis  of which was accomplished via the scheme presented below. 

H~C/I II RC~H,NHCH3 II C/i C:'o II~C H~C"I ,'r, ~ |II,C/I m ~'OH | OIIE) . ~  H C ~ N~./~ 

S H3CNCGH4 R H3CNC6H4R L H3CNC6H~, R .J I'IaC NCBH4R H3CNC6H4R 
I IV V VI Vll VIII 

The react ion of I with m -  and p-substi tuted N-methylanil ines in e ther  gave N - m e t h y l - N - a r y l - N ' - ( 2 -  
methyl -4-oxo-2-amyl) th ioureas  (IVa-e, Table 3). Protonation of the sulfur atom [5-7] to give protonated 
forms V, which is charac te r i s t ic  for thioamides,  occurs  when IV reac t  with 6-10 N hydrochlor ic  acid. This 
is confirmed by the hypsochromic shift of the maximum of the absorption band in the UV spect ra  of IV in 
1 N hydrochlor ic  acid ~ max 250 nm) as compared with the maximum of the absorption band in 5007c alcohol 
~ m a x  290 nm) [7]. As a consequence of in t ramolecular  nucleophilic attack by sulfur of the electrophil ic  
center  of the carbonyl  group, V are converted to cyclic hemimercapta l s  (VI), which undergo spontaneous 
dehydration during the react ion to give 4 ,4 ,6- t r imethyl -2-methylary lamino-4H-1 ,3- th iaz ine  hydrochlor ides  
(VII). 

The ability of N,N-disubsti tuted thioureas IV to cyclize to aminothiazines VII on heating with hydro-  
chloric  acid confirms our previously [1] proposed mechanism for the in t ramolecular  r ea r r angemen t  of 
te t rahydropyr imidine-2- th iones  (I) to aminothiazines (II), which assumes  opening of the ring of I to form 
substituted oxo alkylthioureas and subsequent cyclization of them to protonated forms.  The corresponding 
bases  (VIIIa-e, Table 4) were isolated by the action of aqueous alkali solutions on salts  VIIa-e at 0 ~ 

Absorption at 1670-1680 cm -1 (~C=C), 1500 and 1600 cm -~ (aromatic ring vibrations),  and 1620 cm -~ 
(stretching vibrations of the endocyclic C = N  bond) are  present  in the IR spec t ra  of VIIIa-e .  

A compar ison of the spec t ra l  charac te r i s t i c s  of aminothiazines III and model compounds VIII in order  
to study the s t ruc ture  and t au tomer i sm of HI will be descr ibed in a separa te  communicat ion.  

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

4,6 ,6-Tr imethyl -3- (p-e thoxyphenyl ) - l ,2 ,3 ,6- te t rahydropyr imidine-2- th ione  (IIa). A 15.7-g (0.1 mole) 
sample of I [3] was added to a solution of 13.7 g (0.1 mole) of p-phenetidine in 75 ml of ether at 25 ~ and the 
precipi tate  that fo rmed  after  2 h was removed  by filtration, washed with ether ,  and dissolved in 100 ml of 
acetic anhydride.  The solution was heated at 95-100 ~ for 40 rain, and the acetic anhydride was removed in 
vacuo. The residue was rec rys ta l l i zed  f rom isopropyl alcohol to give 23.5 g of IIa. A s imi lar  method was 
used to obtain IIb-i .  

4 ,4 ,6-Trimethyl-2-{p-ethoxyphenylamino)-4H-1,3- thiazine (iIIa). A mixture of 13.8 g (0.05 mole) of 
Ha and 100 ml of conce~trated HC1 was heated at 90-95 ~ for 30 rain, and the acid was removed in vacuo. 
The residue was dissolved in 50 ml of water ,  and the insoluble c rys ta l s  of s tar t ing IIa were removed by 
fil tration. The mother  liquor was neutral ized at 0 ~ with potassium carbonate,  and the precipitate was r e -  
moved by filtration and rec rys ta l l i zed  f rom alcohol to give 7.2 g of IIIa. A s imi lar  method was used to ob- 
tain IIIb-i .  

N-Methyl -N-  (p-ethoxyphenyl)-N'- (2-methyl -4-oxo-2-amyl) th iourea  ([Va). A 15.7-g (0:1 mole) sample 
of I was added to a solution of 12.1 g (0.08 mole) of N-methyl-p-phenet idine in 50 ml of absolute ether ,  and 

* The synthesis of model compounds with a fixed imino s t ruc ture  (IIIB) will be descr ibed in a subsequent 
communicat ion.  
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the mix ture  was al lowed to stand at 25 ~ for  48 h,  The e ther  solution was s a tu r a t ed  with d r y  HCI, and the 
r e su l t ing  oil  was washed with e ther  to r emove  s t a r t ing  I and d i s so lved  in 30 ml  of wa t e r .  The aqueous so lu -  
t ion was n e u t r a l i z e d  with s a t u r a t e d  po tas s ium carbona te  solution,  and the organic  por t ion was ex t r ac t ed  
with th ree  30-ml al iquots  of hexane.  The hexane was r emoved  by d i s t i l l a t ion ,  and the r e s i d u a l  c r y s t a l s  
were  r e c r y s t a l l i z e d  f rom alcohol  to give 11.5 g of IVa. A s i m i l a r  method was used to obtain IVb-e .  

4 , 4 , 6 -T r ime thy l -2 -me thy l (p - e thoxyphe ny l ) a m i no - 4H - 1 ,3 - t h i a z i ne  (VIIIa). A mix tu re  of 6.2 g (0.02 
mole) of IVa and 60 ml  of coneemtrated HC1 was heated at 95 ~ for  30 rain.  The acid  was r emoved  by vacuum 
dis t i l l a t ion ,  and the r e s idue  was d i s so lved  in wa te r .  The aqueous solution was n e u t r a l i z e d  with s a tu ra t ed  
po tas s ium ca rbona te  solut ion,  and the organic  por t ion was ex t r ac t ed  with 50 ml  of hexane.  The ex t rac t  was 
d r i ed  with magnes ium sulfa te ,  and the hexane was r emoved  by d i s t i l l a t ion .  The r e s i d u e  was ch romatographed  
on ac t iv i ty  II a luminum oxide with elution by h e x a n e - e t h e r  (4:1) .  The eluent  was r e m ove d  by d i s t i l l a t ion ,  
and the r e s idue  was r e c r y s t a l l i z e d  f rom hexane to give 3.04 g of VIIIa.  A s i m i l a r  method was used  to ob-  
tain VII Ib-e .  

1. 

2o 

3. 
4.  
5. 
6. 
7. 
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