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4 ,4 ,6 -T r ime t hy l -2 - a l ky l ( a ry l ) am i no -5 , 6 -d ihyd ro -4H-1 , 3 -oxaz ine s  were  synthesized via two 
methods:  aminat ion of 4 ,4 ,6 - t r ime thy l -2 -me thy l th io -5 ,6 -d ihyd ro -4H-1 ,3 -oxaz ine  and cyc l i -  
zat ion of N - a r y l - N ' - { 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) - S - m e t h y l i s o t h i o u r e a .  

Within our plan to invest igate  the s t ruc tu re s ,  t au tomer i sm ,  r eac t iv i t i e s ,  and pharmaco log ica l  act iv i ty  
of N-he t e rocyc l i c  amines  [1,2], we turned to a study of 2 - amino -5 ,6 -d thyd ro -4H-1 ,3 -oxaz ines .  The l i t e r a -  
tu re  contains  only scanty informat ion  regard ing  individual r ep r e sen t a t i ve s  of this c l a s s  of compounds [3-7], 
but as yet there  has been no sy s t ema t i c  invest igat ion of the s t r u c t u r e s  and react iVit ies  of these compounds.  
In the p re sen t  pape r  we desc r ibe  the synthes is  of 4 , 4 , 6 - t r ime thy l -2 - a lky l ( a ry l ) amino -5 , 6 -d ihyd ro -4H-1 ,3 -  
oxazines (VI), which we accompl i shed  by two methods .  
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In the f i r s t  method (method A), 2 - a m i n o - 2 - m e t h y l - 4 - p e n t a n o l  (I) on reac t ion  with carbon disulfide in 
alkaline media  is conver ted  through the unstable  N - ( 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) d i t h i o c a r b a m i c  acid (iI), 
which is in equi l ibr ium with i ts  sodium sal t ,  to 4 ,4 ,6 - t r ime thy l -5 ,6 -d ihydro -4H-1 ,3 -oxaz ine -2 - th ione  {III), 
the methylat ion of which in acetone gives 4 ,4 ,6 - t r ime thy l -2 -me thy l th io -  5 ,6 -d ihydro-4H-1 ,3 -oxaz ine  hydr i -  
odide (IV). Aminolys is  of IV with aliphatic and a romat ic  amines  in methanol  at 25~ gave 4 ,4 ,6 - t r ime thy l -  
2 -a lky l ( a ry l ) amino-5 ,6 -d ihydro -4H-1 ,3 -oxaz ine  hydriodides  (V) in 80-85~c yie lds .  F r e e  bases  VI ( tab le  1) 
we re  i so la ted  f r o m  the cor responding  hydriodides  by the action of aqueous po tass ium carbonate  or a lkal i .  

In the second method (method B), I on reac t ion  with p-  and m-subs t i tu t ed  ary l  i so th iocyanates  is in i -  
t ia l ly  conver ted  to N - a r y l - N ' - ( 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) t h i o u r e a s  (VII, Table 2). 

Methylation of VII in acetone gives hydriodides  of the cor responding  S-methy l i so th ioureas  (VIII), 
which are  read i ly  cycl ized by the action of alcoholic po tass ium hydroxide with split t ing out of methyl  m e r -  
captan and convers ion  to aminooxazines  (VD. The convers ion  of VIII to VI also occurs  on heating aqueous 
or alcohol solut ions of VIII in the absence of alkali ,  but the react ion  p roceeds  at a lower ra te  in this c a s e .  

Cyclizat ion also occurs  success fu l ly  in one s tep by methylat ion of VII in alkaline media .  It is p r e -  
c i se ly  in this way, without isolat ion of the in te rmedia te ly  fo rmed  S-methyl  der iva t ives  (VIII), that we ob-  
tained mos t  of the VI synthes ized by method B. However ,  the format ion  of S -methy l i so th ioureas  in this one-  
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step process  is c lear ly  recorded  by means of th in- layer  chromatography (TLC) on aluminum oxide. An ad-  
vantage of method B over  method A is the exclusion of carbon disulfide, the simplici ty of the preparat ive 
design of the p rocess ,  the pract ica l ly  complete absence of side react ions ,  and the high degree of convers ion 
of VIII, which makes it possible to obtain aminooxazines VI in yields up to 93%. 

The cyclization ov VIII to VI apparently occurs  via in t ramolecular  nucleophilic attack of the carbon 
atom bonded to the heteroatorns by the oxygen of the OH group. This is promoted by acid catalysis ,  which 
is conducive to detachment of a proton f rom the hydroxyl group of VIII. We have repudiated the assumption 
of the possibil i ty of nucleophilic substitution of the methylthio group by OH- ions in the reaction medium to 
form N - a r y l - N ' - ( 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) u r e a s  fiX) with subsequent cyclization of IX to VI with spl i t -  
ting out of water ,  since a genuine sample of IXa (aryl = phenyl) does not cycl ize under these conditions, and 
the presence  of IXa was not detected in the react ion mixture during the conversion of VIIIa to Via. 

We also demonstra ted that aminooxazines VI are not . formed f rom thioureas VII without p r io r  methyla-  
tion of them, although one might have assumed an analogous react ion for the thiol form (VIIB) with hydro-  
gen sulfide evolution. This is apparently associated with the smal l  percentage of the thiol form in the 
tautomeric  mixture (VIIA ~ VIIB), which is charac te r i s t i c  for compounds with a thioamide group [8-10] 
and is confirmed in our case by the LR spec t ra  of VII in the crysta l l ine  state and in solutions. The absorp-  
tion bands charac te r i s t i c  for the thiol form (VIIB) at 2500-2600 cm -1, which are affiliated with the s t re tch-  
ing vibrations of the SH group, and the bands at 1600-1670 cm -1, which cor respond  to the stretching v ibra -  
tions of the C = N  bond, are absent in the IR spec t ra  of VII. I n  addition, intense bands at 1530-1560 cm -1, 
which are charac te r i s t i c  for the thioamide group [11, 12], are  observed in the IR specra  of VII. 

The aminooxazines (VI, Table 1) are crysta l l ine  substances that are stable on s torage,  are  res is tant  
to alkaline hydrolysis ,  and are t i t rated by perchlor ic  acid in methanol as bases  with PKa 7.3-8.8. The IR 
spec t ra  of VI in the crysta l l Ine  state contain a band at 1660-1680 cm -1, which is related to the s tretching 
vibrations of the C = N  bond, bands at 1500 and 1600 cm -t ,  which charac te r i ze  the stretching vibrations of 
the aromatic  ring, and a band at 3150-3250 cm - i ,  which is affiliated with the s tretching vibrations of the NH 
group tied up in in termolecular  hydrogen bonds. Intense absorption at 250-260 nm (log e 4.357 is observed 
in the UV spect ra  of VI. 

The a m i n e - i m i n e  t au tomer i sm (VIA ~ VIB) possible for this c lass  of compounds will be discussed 
in a separate  communicat ion.  

TABLE I .  4 ,4 ,6-Tr imethyl -2-a lky l  (aryl) amin 0-5,6-dihydro-4H - I ,  3- 
oxazines (VI) and Their  Hydriodides (V) 

o 

B 
o u 

VI, a 
VI D 
VI e _ 
VId 
VI e 
VI g 

VI f 

VI h 

C6H5 
p-C6H4OCH3 
m-C6H4CH3 
v-CsH4CH3 
o-C6H4OC2Hs 
~-C6H4C1 

p-C6H4Br 

CH3 

mp, ~C 
(from 
hexanc) 

98,5--99 
i11--11~ 
,85--86 
92--92, 

124--12~ 
111,5-- 
112,5 

153-- 
154,5 

55--56 

F o u n d ,  % 
Empirical 
;formula 

C 

CI3H18NzO 71,4 
C~4I'~20N2~02 67,8 
CI4H20N20 72,2 
C14H20N20 72,3 
C~sH2~N20~ 168,8 
CI~HtTCIN20 -- 

CI3Ht7BrN20 52,7 

CsHt6N20 61,4 

Calc., % 

8,2 12,9171,5[ 83'128 93 
7,9111,5167,7 ] 8,1 11,3!92 
8,6] 12,2172,41 8,7] 12,tt85 
8,8112,1172,4[ 8,7112,1t91 
8.5110,7168,71 8,5 10,7192 14:611111 - [  1 ,0[ 11.iOl 

,o,21/7,+ lO. r,+i+ 

Hydriodide~ 
ofVI (V) * 

mp, "C lyieM, 
( i 8 o -  , % 
~OH) '~. 

182--183 80 
141--142 83 
105--106 84 
205--206 86 

113--114 ; ;  

[61,5-- 90 
162 

* The composit ions of V (VI �9 HI) were confirmed by determination 
of the I and N centent and, for Vb, d, and h, the C and H content.  
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TABLE 2. N - A r y l - N ' -  ( 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) t h i o u r e a s  

Comp. 

VII a 
VII ~ 
vH~ 
VII d 
VII e 
VII g 

H 
p-OCH3 
m-CH3 
p-CH3 
p-OC2~H5 
m-Cl 

mp, ~ (fxom 
alcohol) 

151--152 
135,5--136 

116--116,5 
t41,5--142,5 

122--123 
106,5--107 

Empirical 
formula 

CI~H2oNzOS 
CI4H~N2OeS 
Ct4H2,2N2OS 
C~4H~,N2OS 
C~sHaN202S 
CIsHIgC1N~OS 

Found, % 

N S 

11,0 12,9 
9,8 11,2 

I0,0 11,9 
10,5 12,2 
9,3 10,7 

10,5 12,4 

Calc,, % 

N S 

l 1,1 12,7 
9,9 11,4 

10,5 12,0 
10,5 12,0 
9,4 10,8 
9,8 12,4 

(VIIa-g) 

Yield, 

99 
98 
87 
95 
97 
82 

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

The IR s p e c t r a  of m i n e r a l  oil  suspens ions  and I �9 10 -3 M solut ions in ch lo ro fo rm were  r e c o r d e d  with 
a UR-10 s p e c t r o m e t e r .  The UV s p e c t r a  of 5 �9 10 .5 M alcohol  solut ions were  r e c o r d e d  with a Hitachi  s p e c -  
t rophotomete  r .  

4 , 4 , 6 - T r i m e t h y l - 2 - m e t h y l t h i o - 5 , 6 - d i h y d r o - 4 H - 1 , 3 - o x a z i n e  Hydriodide  (IV). A 3 .2-g  (23 mmole)  
sample  of methyl  iodide was added at 25 ~ to 3.0 g (21 mmole)  of III [13] in 25 ml of acetone.  The p r e -  
c ip i t a t e  that  fo rmed  a f te r  2 h was r emoved  by f i l t ra t ion  and dr ied  to give 5.7 g (95%) of IV with mp 150- 
150.5 ~ {from i sopropy l  alcohol) .  Found: N 4.5; S 10.7%. CsH14NOS �9 HI. Ca lcu la ted :  N 4.6; S 10.7%. 

4 , 4 , 6 - T r i m e t h y l - 2 - e t h y l a m i n o - 5 , 6 - d i h y d r o - 4 H - 1 , 3 - o x a z i n e  Hydriodide  (VII). A 1.5-g (33 mmole)  
sample  of e thy lamine  in the fo rm of a 40% aqueous solution was added to a solution of 5.0 g (17 mmole)  of 
IV in 15 ml  of methanol ,  and the mix tu re  was allowed to s tand at 20 ~ for  12 h. The methanol  was r e moved  
by d i s t i l l a t ion  to give 4.5 g (90%) of VII with mp 158-159 ~ (from i sopropy l  alcohol) .  Found: N 9.3; I 43.8%. 
C9HIsN20 �9 HI. Calcu la ted :  N 9.4; I 42.6%. 

A s i m i l a r  method was used  to obtain Va-Vd,  Vh (Table 17. 

4 , 4 , 6 - T r i m e t h y l - 2 - ( m - c h l O r o p h e n y l a m i n o ) - 5 , 6 - d i h y d r o - 4 H - 1 , 3 - o x a z i n e  Hydriodide  (Vg). A 0.87-g 
(6.8 mmole)  sample  of m - c h l o r o a n i l i n e  was added to a solution of 1 g (3.4 mmole)  of IV in 10 ml  of ethanol ,  
and the mix tu re  was heated at 55-60 ~ for  40 h. The alcohol was r emoved  by d i s t i l l a t ion ,  and the r e s idue  
was r e p r e e i p i t a t e d  twice f rom i sopropy l  a lcohol  by the addition of d ry  e the r  to give 1.08 g of Vg. 

N - P h e n y l - N ' - ( 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) t h i o u r e a  (VIIa). A 3.5-g (26 mmole)  sample  of phenyl i s o -  
th iocyanate  was added at 0 ~ to a solution of 3.0 g (26 mmole)  of I [14] in 30 ml of absolute  e ther .  The 
p r e c i p i t a t e  that  fo rmed  af te r  2 h was r emoved  by f i l t r a t ion  and d r i ed  to give 6.5 g of VIIa, which was r e -  
c r y s t a l l i z e d  f rom alcohol .  

A s i m i l a r  method was used  to obtain VIIb and VIIg (Table 2). 

N - P h e n y l - N ' -  ( 2 - m e t h y l - 4 - h y d r o x y - 2 - a m y l ) - S ' - m e t h y l i s o t h i o u r e a  Hydriodide (VIIIa). A 0.62-g (4 
mmole)  sample  of methyl  iodide was added to a solution of 1 g (4 mmole)  of VIIa in 25 ml  of acetone,  and 
the mix ture  was al lowed to stand at 200 for 2 h. E ther  (20 ml) was added, and the p r e c i p i t a t e  was r emoved  
by f i l t ra t ion  and r e p r e c i p i t a t e d  th ree  t i m e s  f rom methanol  by the addition of d ry  e ther  to give 1.4 g (90%) 
of VIIIa with mp 133.5-134 ~ Found: C 42.6; H 5.9%. CI4H22N2OS �9 HI, Calcu la ted :  C 42.4; H 5.9%. 

4 , 4 , 6 - T r i m e t h y l - 2 - p h e n y l a m i n o - 5 , 6 - d i h y d r o - 4 H - 1 , 3 - o x a z i n e  (via) .  A. A 2-g (0.058 mole)  s amp le  of 
Va was d i s so lved  in 25 ml  of wa t e r ,  and the solut ion was neu t r a l i z ed  with s a tu ra t ed  po tas s ium ca rbona te  
solut ion.  The organic  por t ion was ex t r ac t ed  with e the r ,  and the e the r  ex t r ac t  was d r i e d  with magnes ium 
su l fa te .  The e ther  was r emoved  by d i s t i l l a t ion  to give 1.1 g of Via, which was r e c r y s t a l l i z e d  f rom hexane.  

B__= a) A solut ion of 6.3 g (16 mmole)  of Vi l la  in 100 ml  of wa te r  was heated at 90-95 ~ for  30 rain.  The 
solut ion was cooled to 20 ~ and neu t r a l i z ed  with po ta s s ium ca rbona te .  The r e su l t ing  c r y s t a l s  were  r emoved  
by f i l t ra t ion  to give 3.2 g of Via,  which was r e c r y s t a l l i z e d  f rom hexane.  

b) A 5.5-g (22 m m o l e ) s a m p l e  of VIIa w a s  d i s so lved  in 50 ml of 3 N po tass ium hydroxide  solution in 
methanol ,  6.2 g (0.044 mole)  of methyl  iodide was added, and the mix tu re  was al lowed to s tand at 20 ~ for  
8 h.  The methanol  was r emoved  by d i s t i l l a t ion ,  and the r e s i due  was ex t r ac t ed  r e pe a t e d l y  with boi l ing hex-  
ane.  The hexane was r emoved  by d i s t i l l a t ion  to give 4.4 g of Via,  which was r e c r y s t a l l i z e d  f rom hexane.  

A s i m i l a r  method was used  to obtain VIb-VIg.  
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