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3 ,4 ,4 ,6 -Te t r ame thy l -2 -a ry l imino te t r ahydro - l , 3 -oxaz ines  were synthesized by in t ramoleeu-  
lar  cyclizat ion of N-a ry l -N ' -m e thy l -N ' - (2 -me thy l -4 -hyd roxy -2 -pen ty l ) -S -me thy l i so th io -  
u reas .  4 ,4 ,6 -Tr ime thy l -2 - (N-methy l -N-a ry lamino) -5 ,6 -d ihydro -4H-1 ,3 -oxaz ines  were ob- 
tained by methylation of 4 ,4 ,6 - t r ime thy l -2 -a ry lamino-5 ,6 -d ihydro-4H-1 ,3 -oxaz ines .  

In our preceding communicat ion [1] we descr ibed the synthesis of 4 ,4 ,6- t r imethyl -2-a lkyl (a ry l )amino-  
5 ,6-d ihydro-4H-1 ,3-oxaz ines  (D that a re  capable of existing in two tautomer ic  forms - amino fo rm IA and 
imino fo rm IB. In o r d e r  to study the amino f o r m - i m i n o  fo rm tau tomer i sm IA ~ I B ,  we synthesized model 
oxazines that have fixed imino and amino s t ruc tu res .  

We synthesized the imino-form models - 3 ,4 ,4 ,6 - t e t r amethy l -2 -a ry l imino te t rahydro- l ,3 -oxaz ines  
(V) - f rom 2-methy lamino-2-methy l -4-pen tano l  (II). N -Ary l -N ' -me thy l -N ' - (2 -me thy l -4 -hyd roxy -2 -pen ty l ) -  
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th ioureas  (lID were  obtained by the react ion of amino alcohol II with substituted aryl  isothioeyanates in 
e the r .  In contras t  to N-a ry l -N ' - (2 -me thy l -4 -hydroxy-2 -pen ty l ) th iou reas  [1], III a re  unstable and decompose 
even during thei r  prepara t ion  and also on s torage and recrys ta l l iza t ion  to give aryl  isothiocyanates,  amino 
alcohol iX, and other decomposit ion products .  The reason for the lability of thioureas III is apparently the 
s te r tc  interaction of the methyl groups attached to the nitrogen atom and the s - c a r b o n  atom, inasmuch as 
N-phenyl-N,N'-dimethyl th iourea ,  which is a s imple model of thioureas III and which we obtained under 
s imi la r  conditions in 40% yield, has high stabili ty on prolonged s torage and heating in various solvents at 
50-80~ 

TABLE 1. 3 ,4 ,4 ,6 -Te t rame thy l -2 -a ry l imino te t r ahydro - l , 3 -oxaz ines  
(va-f) 

C orn -  :rap, ~ i c " i gmpi r i  al Found,  % i 
pound R i(from iformula i -  

ihexane)  i N i C 

\ ' a  

Vb 
VC 
Vd 
V e 
Ve 

i 
! p-OC2Hs 79.5--80 C~6H24N202 
! p-CH3 99,5--100 C=~H2eN20 
, m-CHa . 41--42 CIsH22N20 
r H 59,5--60 C~4H20N20 
i p-Br 67--68 C~4H~gBrN~O 
! m-Cl 78--79 !C14HIgC1N20 ,E 

C H 

69,5 8,7 
73,5 8,8 
73,2 8,7 
72,2 8,6 
54,0 5,9 
62,8 7,3 

10,0 69,5 
11,4 73,1 
11,7 73,1 
t2,4 72,4 
9,0 54,0 

10,0 63,0 

Calc.,~o 

H N 

8,7 10,1 
9,0 11,4 
9,0 11,4 
8,7 12.l 
6,1 9,0 
7,2 10,5 

Yield, 

~o 

68 
72 
61 
73 
65 
70 
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TABLE 2. 4 ,4 ,6 -Tr imethy l -2 - (N-methy l -N-a ry lamino) -5 ,6 -  
dihydro-4H-1,3-oxazines  (viIa-g) 

i 
Corn- I ;:rap, ~ 

I l(from 
pound i r fiexane) 

Empirical 

formula 

i p-OCH3 1 
! p-OC~tls i 
I p-CH3 
,n-CH3 

/H 
Ip-Br 
Im-Ct 

VII a 47--47,5 
vIIb  56,5--57 
VII c 65.5--66 
v l ld  27--28 
VII e 43--43,5 
Vllf  61,5--62 

Vt I g 163.5-- 165* 

*This is the melting point (with decom 
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C H 

68,6 8,4 
69,4 8,6 
73,8 9,0 
73,3 &8 
72,1 8,7 
53,9 6,3 
62,7 7,2 

Calc.. qo 

N C H 

11,0 68,7 8,4 
10,3 69,5 8,7 
11,5 73,1 9,0 
12,0 73,1 9,0 
125 72,4 8,7 
9.0 54,0 6,1 

I0,6 63,0 7,2 

Yield, 

N 

10,7 91 
10,1 94 
11,4 90 
11,4 85 
12,1 96 
9,0 87 

t0,5 82 

~osition) of the hydriodide. 

Thioureas  III were methylated with excess methyl iodide immediately after  isolation f rom the r eac -  
tion mixtures .  Methylation in acetone or  alcohol is accompanied by profound destruction of the start ing III 
and the methylation products .  The result ing S -me thy l -N-a ry l -N ' -me thy l -N ' - (2 -me thy l -4 -hyd roxy -2 -pen ty l ) -  
isothiourea hydriodides (IV) are  also extremely labile, and their  subsequent t ransformat ions  were the re -  
fore  accomplished without isolation and purification; IV are  cyclized, with the liberation of methyl m e r -  
captan, to iminooxazines V (Table 1) on react ion with 3 N alcoholic alkali solution. 

We synthesized 4 ,4 ,6- t r imethyl -  2 - (N-methyl -N-ary lamino) -5 ,6-d ihydro-4H-1 ,3-oxaz ines  (VII), which 
have a fixed amino s t ructure ,  by methylation of the corresponding oxazines (I) with methyl iodide in a c e t o n e .  
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The presence  of two nucleophilic reaction centers  - the endocyclic and exocyclic nitrogen atoms - in 
I presupposes  the possibi l i ty of methylation via two directions; this is confirmed by the l i terature data on 
the alkylation of heterocycl ic  sys tems that contain an amidine f ragment .  Thus, it is known that 2-amino-  
quinazolines [2], 2-aminobenzothiazoles [3, 4], and 2-amtnothiazolines [5] a re  alkylated at the ring nitrogen 
atom. The alkylation of 2 -acy lamino- l ,3 ,4 -oxadiazo les  [6] and 2-ary lamino- imidazol ines  [7] proceeds  at 
the exocyclic nitrogen atom. There is no doubt that the direction of alkylation depends on the charac te r  of 
the alkylating agent, the nature of the heterocycle ,  etc. 

We have shown that methylation of aminooxazines IA ~-~IB proceeds  at the exocyclic nitrogen atom to 
give 4 ,4 ,6- t r imethyl -2- (N-methyl -N-ary lamino) -5 ,6-d ihydro-4H-1 ,3-oxaz ine  hydriodides (VI) in almost  
quantitative yields. Salts VI are  converted to the corresponding bases on t rea tment  with aqueous po t a s s ium 
carbonate solutions (Table 2). A proof  of the methylation of I at the exocyclic ni trogen atom is the differ-  
ence in the physieochemical  charac te r i s t i cs  of VII and IV, the s t ruc tures  of which a re  determined unam- 
biguously by the methods used for their  syn thes i s .  

Bands at 1610-1625 cm -~, which are  related to the stretching vibrations of the exoeyclic C =N bond, 
a re  observed in the IR spectra  of the crysta l l ine  iminooxazines V. The v C=N ring bands are  observed at 
1645-1650 em,  1 in the IR spectra  of Amino forms VII.  Substantial differences are  also observed in the PMR 
spect ra  of V and VII. The spect ra l  charac te r i s t i c s  of the synthesized model compounds will be examined 
in detail in a discussion of the amino-imino tau tomer i sm of aminooxazinones I. 

EXPERIMENTAL 

N-Pheny l -N ' -me thy l -N ' - (2 -methy l -4 -hydroxy-2-pen ty l ) th iourea  (IIId, R =H). A 3.1 g (0.023 mole) 
sample of phenyl isothiocyanate was added to a soltr~ion of 3.0 g (0.023 mole) of amino alcohol II in 10 ml 
of dry  ether.  The precipitate that formed after 2 h was removed by fil tration to give 5.3 g (87%7 of thiourea 
IIId with mp 78-79 ~ Found: N 10.5; S 12.0%. C14H22N20S. Calculated: N 10.5; S 12.1%. A s imi lar  method 
was used to obtain IIIa-e,  e, f, which were converted to iminooxazines V without additional purification. 

3 ,4 ,4 ,6-Tet ramethyl -2-phenyl iminote t rahydro- l ,3 -oxaz ine  (Vd). A solution of 5.0 g (0.019 mole) of 
th iourea Hid in 10 ml of methyl iodide was allowed to stand at 20 ~ for  2-3 h. The excess  methyl iodide was 
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then r emoved  by  dist i l lat ion,  and the res idua l  IVd was t r e a t ed  with 30 ml  of a 3 N solution of KOH i n m e t h -  
anol at 20 ~ After  4 h, the methanol  was r emoved  by  dist i l lat ion,  and the res idue  was ex t rac ted  with boiling 
hexane; the hexane was r em oved  by dist i l lat ion to give 2.9 g of iminooxazine Vd. Compounds Va-c,  e, f 
(Table 1) were  obtained by a s i m i l a r  method.  

4 ,4 ,6 -Tr ime thy l -2 - (N-me thy lan i l i no ) -5 ,6 -d ihyd ro -4H-1 ,3 -oxaz ine  (VIIe). A 3.9 g (0.028 mole) sample  
of methy l  iodide was added to 3.2 g (0.014 mole) of 4 ,4 ,6 - t rhne thy l -2 -an i l i no -  5 ,6 -d ihydro-4H-1 ,3-oxaz ine  
(Ie) in 10 ml  of acetone,  and the mix tu re  was allowed to stand at 20 ~ for  30 h. Absolute e ther  (20 ml) was 
added, and the p rec ip i t a ted  c r y s t a l s  were  r emoved  by f i l t ra t ion and dr ied to give 4.9 g (96~5 of Vie. The 
product  was d isso lved  in 50 ml  of water ,  and the solution was neut ra l ized  with a sa tu ra ted  p o t a s s i u m  c a r b -  
onate solution. The organic  port ion was ext rac ted  with ether ,  and the ex t rac t  was dr ied with magnes ium 
sulfate.  The e ther  was r em oved  by dist i l lat ion,  and the res idue  was eh romatographed  on a luminum oxide 
[ e t h e r - h e x a n e  (1 : 1)]. The eluent was r emoved  by dist i l lat ion to give 3.0 g of aminooxazine ViIe. A s imi l a r  
method was used to obtain VIIa-d,  f (Table 25. 
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