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4 , 4 , 6 - T r i m e t h y l - 2 - m e t h y l a r y l a m i n o - 4 H - 1 , 3 - o x a z i n e s  were  synthesized by tn t r amolecu la r  cyc l i -  
zation of N-oxoa lky l -S-methy l t so th ioureas .  

The synthes is  of  a number  of  2 -a lky l (a ry l ) -4H-1 ,3 -oxaz ines  by reac t ion  of p -ha lo  ketches wi thn i t r i l e s  
in the p resence  of Lewis  acids has been descr ibed  [1, 2], but 1 ,3-oxazines  with functional groups at tached 
to the C 2 atom were  unknown up until now [3]. 

We undertook the synthes is  of  4 , 4 , 6 - t r i m e t h y l - 2 - a m i n o - 4 H - 1 , 3 - o x a z i n e s  (IVa-f), which are  oxygen 
analogs of 2 -amino-4H-1 ,3 - th i az ines  [4], f rom N - m e t h y l - N - a r y l - N ' - ( 2 - m e t h y l - 4 - o x o - 2 - a m y l ) t h i o u r e a s  
(Ia-e),  which were  conver ted  to N - m e t h y l - N - a r y l - N  r- ( 2 -me thy l -4 -oxo -2 -amy l ) -S -me thy l t so th iou rea  hydr i -  
odldes (IIa-e) .  The l a t t e r  a re  cycl ized on t r e a t m e n t  with alkal i  to aminooxazines  IVa-e  with methyl  m e r -  
captan evolution. The method is s i m i l a r  to the method prev ious ly  p roposed  for  the synthes is  of 2 - amin o -  
5 ,6-d ihydro-4H-1 ,3-oxaz ine  s [5]. 

Aminooxazine IVf was s i m i l a r l y  obtained f rom N,N-d ime thy l -N~- (2 -me thy l -4 -oxo-2 -amyl ) th iou rea  
(If). Compounds IVa- f  can also be obtained in one s tep by methyla t ion of I a - f  with methyl  iodide in an a lco-  
hol solution of po tass ium hydroxide.  We also obtained IVf by cyel izat ion of th iourea  If  in refluxing benzene 
in the p re sence  of red m e r c u r i c  oxide. The f i r s t  method was m o r e  convenient f rom a p r epa ra t i ve  point of 
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The cycl izat ion of II apparent ly  p roceeds  through the enol fo rm of bases  III or ,  which is m o r e  p r o b -  
able, v ia  a p u s h - p u l l  mechan i sm with synchronous cycl ic  t r a n s f e r  of  the pa i r  of e lec t rons  along the s y s -  
t em of H - C H - C  =O bonds, p receded  by s t r ipping  of a proton f rom the Co~ atom in the oxoalkyl por t ion of 
the molecule ,  which occurs  in alkaline media .  A consequence of this  is an inc rease  i n t h e  e lec t ron  densi ty  
on the oxygen a tom,  and this t e r m i n a t e s  with i n t r amolecu l a r  nucleophilio a t tack of the carbon atom of the 
amidine f ragment  of  the molecule .  

In an a t tempt  to synthesize  3 ,4 ,4 ,6 - t e t r ame thy l -2 -pheny l imino-2 ,3 -d ihydro -4H-1 ,3 -oxaz ine  (VI) via 
a s i m i l a r  path f rom N - p h e n y l - N ' - m e t h y l - N , -  ( 2 - m e t h y l - 4 - o x o - 2 - a m y l ) - S - m e t h y l i s o t h t o u r e a  (V), we isolated 
N - m e t h y l - N ' - p h e n y l - O - e t h y l t s o u r e a  (in yie lds  g r e a t e r  than 80%), which is fo rmed  as a resu l t  of d e s t r u c -  
t ion of the molecule  at the N ' - C  bond and nuoleophilic subst i tut ion of  the methyl thlo group by an ethoxy 
group in the s ta r t ing  V o r  in the init ially fo rmed  N - m e t h y l - N ' - p h e n y l - S - m e t h y l i s o t h i o u r e a  (VII), instead 
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TABLE 1. Substituted 2 -Amino-4H-1 ,3 -oxaz ines  ( IVa- f )and  T h e i r  
H c r a t e s  

I 
e~ 

o J 

a p-CI-I30--CsH~ 

b I--CHaOCaH4 

C Ip-CIta--C6H4 

d ~i--Ct [~--C6H4 
[ 

e IC~H~ 

f CHa 

no.~o :i ~ 
I Found, Calc., IR ~" ~ >" 

Iqo t% I spectra I ~  =~ I ~ {  ""~  

~em" [ a m "  / ~ .-< ~1 ~ | ~ ' ~  

1,5381 C15t-I2oN20~ 

1,5418 ClsH2oN20~ 

11 ',:3430: / ~ ll [ : :~ 

1,5374]C14H~sN20 
i 

1,4688 CgHIsN20 

68,6 7,7t 69,2 7,7 

69,7 7,7t 69,2 7,7 

74,0 8,1[ 73,8 8,2 

74,0 8,3[ 73,8 8,2 

72,6 7,8[ 73,6 7,9 
t 
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I 
1712 1665 I 247 

1659 (4,02) 1715 254 
(4,01) 

1720 1660 252 
(4,03) 

1718 1658 251 
(4,01) 

1720 1665 253 
(4,02) 

172C 1665 205 
(4,08) 

40'  182--182,5 

62 141--141,5 

36 176--177 

60 158--158,5 

55 133--133,5 

60 134--135 

* The composi t ion  of the p i c r a t e s  was conf i rmed  by de te rmina t ion  
of the percen tage  of C, H, and N. 

of  the expected  VI. Thus when a CH 3 group is a t tached to the N'  n i t rogen a tom,  the ra te  of  c leavage of the 
molecule  apparent ly  exceeds  the ra te  of eycl izat ion of V to VI; this  may  be a s soc ia t ed  with both the un-  
favorable  configurat ion of imino s t ruc tu re  V as c o m p a r e d  with II (as a consequence of s t e r i c  in terac t ion  
of the methyl  groups at tached to the N'  a tom and the adjacent  carbon atom) and with the different  e l ec t ron ic  
s ta tes  of  the N'  ni t rogen a tom in III and V. As a consequence of p-~r  in terac t ion  of the e l ec t rons  of the 
C =N bond and the N'  ni t rogen,  the l a t t e r  acqu i res  excess  posi t ive  charge ,  and this  p r o m o t e s  c leavage of 
the N ' -  C bond. 

The tendency for  the V molecule  to undergo c leavage  is so g rea t  that  S -methy l i so th iourea  VII is fo rmed  
even on b r ie f  heat ing in alcohol.  

cH3~/"~c~3 on- CH3\~/~c'CH3 
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Compounds IV, VII, and VIII were  isola ted and identified by means  of t he i r  II1 and PMR spec t r a ;  VII 
was a lso  identified by compar i son  with a sample  of known s t ruc tu r e .  

The IR spec t r a  of aminooxaztnes  IVa - f  contain the absorp t ion  band of the s t re tch ing  v ib ra t ions  of  the 
C =N bond at 1658-1665 cm-1; a s i m i l a r  band is a lso  p re sen t  in the s p e c t r a  of 2 - m e t h y l a r y l a m i n o - 5 , 6 -  
d ihydro-gH-1 ,3 -oxaz ines  [51. In addition, the v C = C r ing band is obse rved  at 1712-1720 cm- l ;  the unusual ly  
high f requency for  th is  band is apparent ly  assoc ia ted  with the pecu l i a r i t i e s  of the in terac t ion  of the r ing 
oxygen a tom of IV with the 7r e lec t rons  of  the C =C bond and the C =N bond of the amidtne s y s t e m .  Thus,  
for  example ,  anomalously  high v C =C values  were  noted in the IIt s p e c t r a  of vinyl  f luor ides  [61, py r imid ine -  
2-thiones [71, oxazol ines  [8], and 2 - a lky l ( a ry l ) -4 t t - l , 3 -oxaz ine  sa l t s  [91, in which the e l ec t rons  of the h e t e r o -  

4- 
atom in the ~ posi t ion re la t ive  to the C =C bond in terac t  e f fec t ive ly  with the C =O, C =S, o r  H - - N = C  

I 

groups m e s o m e r i c a l l y ,  as a consequence of which t h e - I  effect  of the he t e roa tom with r e spec t  to the C =C 
bond i n c r e a s e s .  S imi la r  r ea sons  apparent ly  explain the v C =C frequency in the s p e c t r a  of IVa-f .  

The s ignal  of six protons  of geminal  methy l  groups (1.05-1.13 ppm}, a broadened singlet  of the p r o -  
tons of  a CH 3 group at tached to a C =C bond (1.60-1.72),  a weak r e so lved  quar te t  o f a n H - C  = proton(4 .5~r  
4.58), a singlet  of CH3-N protons  (3.08-3.10), and a mul t ip le t  of  a roma t i c  protons  (6.70-6.90) a re  obse rved  

in the PMR s p e c t r a  of IVa- f .  

663 



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

The IR sp ec t r a  of  thin l aye r s  of the compounds were  r eco rded  with a UR-10 s p e c t r o m e t e r .  The UV 
spec t r a  of ethanol solutions of  the subs tances  (1 �9 10-5-5 �9 10 -5 M) were  r eco rded  with a Hitachi s p e c t r o -  
pho tomete r .  The PMR s pec t r a  were  m e a s u r e d  with an RS-60 s p e c t r o m e t e r  with hexamethyldis i loxane 
(HMDS) as  the in ternal  s tandard .  

N-Methyl-N-phenyl-NV- (2 -m e t hy l -4 -oxo -2 -amy l ) -S -me thy l i so th iou rea  Hydriodide (He). A mix ture  
of 2.2 g (8.0 mmole)  of Ie [4] and 1.3 g (9.0 mmole)  of  methyl  iodide was allowed to stand at 25" for  10 h. 
The acetone was vacuum evapora ted  to give 3.2 g (96%) of IIe with mp 1 2 1 . 5 - 1 2 2 . 5  ~ (purified by r e p r e c i p i t a -  
t ion f rom methanol  solution by the addition of e ther) .  Found: N 6.7; S 8.1; I 31.5%. C15H23N2OS �9 HI. Ca l -  
culated: N 6.9; S 7.9; I 31.5%. A s i m i l a r  p rocedure  was used to obtain I Ia -d ,  f, which were conver ted  to 
IVa-d,  f without additional purif icat ion.  

4 ,4 ,6 -Tr ime thy l -2 -me thy lpheny lamino-4H-1 ,3 -oxaz ine  (IVe). A 3 .2-g  (7.9 mmole)  sample  of  hydr i -  
odide He was dissolved in 80 m l  of  a 3 N methanol  solution of sodium hydroxide.  The methanol  was r e -  
moved by dist i l lat ion a f t e r  24 h, and the res idue was ex t rac ted  with boiling hexane.  The hexane wax r e -  
moved f rom the ex t r ac t  by dist i l lat ion,  and 30 m l  of  a sa tu ra ted  alcohol solution of p ic r i c  acid was added 
to the res idue .  The prec ip i ta te  that  fo rmed  a f t e r  4 h was r emoved  by f i l t ra t ion to give 2.0 g (57%) of the 
p ic ra te  of  oxazine IVe. The p ic ra te  was mixed with 10 g of  act iv i ty  lI a luminum oxide, and 10 m l  of a 3 N 
solution of po tass ium hydroxide in methanol  was added. The methanol  was vacuum evapora ted ,  and the dry  
residue was ch romatographed  on aluminum oxide with elution b y h e x a n e - e t h e r  (1 : 1) to give 0.98 g of  oxazine 
IVe. A s i m i l a r  method was used  to obtain IVa-d,  e as c o l o r l e s s  oils that  were  stable on s to rage  and r e s i s -  
tant  to alkaline hydro lys i s .  

4 ,4 ,6 -Tr ime thy l -2 -me thy l (p - to ly l ) amino-4H-1 ,3 -oxaz ine  (IVc). A mix tu re  of  1.0 g (3.4 mmole)  of 
Ic and 0.6 g (4.1 mmole)  of methyl  iodide in 30 ml  of a 3 N solution of po tass ium hydroxide in methanol  was 
allowed to stand at 25 ~ for  30 h. The methanol  was then r emoved  by dist i l lat ion,  and the res idue  was ex -  
t r ac t ed  with boiling hexane.  The hexane was r emoved  f rom the ex t rac t  by dist i l lat ion,  10 ml  of  a sa tu ra ted  
alcohol solution of p ic r ic  acid was added to the res idue ,  and the resul t ing  prec ip i ta te  was r emoved  by f i l -  
t ra t ion  to give 0.80 g (38%) of the p ic ra te  of oxazine IV, f rom which oxazine IVc was obtained as desc r ibed  
above.  

4 , 4 ,6 -T r ime thy l -2 -d ime thy l amino -4H-1 ,3 -oxaz ine  (IVf). A 5.5-g (1.4 mmole)  sample  of I f  and 2 2 . 1  

g (3.3 mmole)  of red m e r c u r i c  oxide were  ref luxed in 20 ml  of  d ry  benzene for  2 h, a f t e r  which the m e r -  
cur ic  sulfide and excess  m e r c u r i c  oxide were  r emoved  by f i l t ra t ion,  the benzene was r emoved  by d i s t i l -  
lation, and 20 ml  of  a sa tu ra ted  alcohol solution of p i c r i c  acid was added to the res idue .  The resu l t ing  p r e -  
cipitate was r emoved  by f i l t ra t ion to give 6.8 g (62%) of the p ic ra te  of  oxazine IVf, f rom which oxazine IVf 
was isolated.  

N-Methy l -N-pheny l -S -me thy l i so th iou rea  (VII). A solution of 3.0 g (9.2 mmole)  of  V in 20 ml  of  
alcohol was heated at 78 ~ for  2 h, a f t e r  which the alcohol was r emoved  by dist i l lat ion.  The res idue  was 
chromatographed  with a column filled with act ivi ty  II a luminum oxide and elution by h e x a n e - e t h e r  (2 : 1) 
to give 1.2 g (71%) of  i so th iourea  VII with mp 56-57 ~ (from hexane): Found: N 15.8%. CgHI2N2S. Calcu-  
lated: N 15.5%. 

N - M e t h y l - N ' - p h e n y l - O - e t h y l i s o u r e a  (VIII). A 2.0 g (6.1 mmole)  sample  of  V was added to 30 ml  of a 
3 N alcohol solution of  sodium hydroxide,  and the mix tu re  was allowed to s tand at 25" for  10h. The alcohol 
was r emoved  by dist i l lat ion,  and the res idue  was ex t rac ted  with hexane. The hexane was r emoved  by d i s -  
t i l lat ion to give 0.9 g (82%) of t sourea  VIII as  a co lo r l e s s  o i l  PMR spec t rum (in CC14): 1.18 (CH3-C , t), 
2.25 (CH3-N , s), 3.73 (NH, s), 3.99 (CH2, q), and 6.85 (C6H5, m).  

1. 
2. 
3. 
4. 

5. 

6. 

L I T E R A T U R E  C I T E D  

M. L o r a - T a m a y o ,  R. Madronero,  J .  Minor,  and H. Leipprand,  Ber . ,  97, 2234 (19647. 
R. Schmidt, Ber . ,  98, 334 (1965). 
R. Schmidt, Synthesis ,  333 (19727. 

P. L. Ovechkin, L.  A. Ignatova,  A. E. Gekhman,  and B. V. Unkovskii,  Khim. Gete ro t s ik l .  Soedin., 
937 (19727. 

L. A. Ignatova, P. L. Ovechkin, M. Z. Branzburg ,  A. E. Gekhman,  and B. V. Unkovskii,  Khim. G e t e r -  
ots ikl .  Soedin., 1037 (1972). 
J .  Mil ler ,  J .  Org.  Chem.,  25, 1279 (1960). 

664 



7o 

8. 
9. 

B. V. Unkovskii, L. A. Ignatova, 1% L. Ovechkin, and A, I. Vinogradova, Khim. Geterotsikl.  Soedin., 
1690 (1970). 
R. Gompper and H. Herlinger, Ber., 89, 2825 (1956). 
R. Schmidt, Ber. ,  98, 3892 (1965). 

665 


