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Reaction of diketene with potassium cyanate in acetic acid gives 
6-methyl-2, 3-dihydro-2, 4-diketo-1, a-oxazine, also formed by 
cyclizing acetoacetylurethane, or by treating ammonium thiocyanate 
with diketene in the presence of mercuric acetate. Acetylation of 
N-trisubstiruted ureas with ketene in acetic acid gives N-alkyl der- 
ivatives of 6-methyl-2, 3-dihydro-2, 4-diketo-1, 3-oxazine. 

We p rev ious ly  showed [11 that diketene reac t s  
with N~q-dimethylurea  and a m m o n i u m  thiocyanate ,  
to give 6-methyl-2,3-dihydro-2,4-diketo-l,3-ox- 
azine (I), and its 2- thio  der iva t ive  (II). In the p re sen t  
work i t  was found that  I can be p r e p a r e d  by  eye l iz ing  
ace toaee ty lure thane  (III) with acet ic  anhydride,  by the 
act ion of diketene on po tass ium eyanate  in  acet ic  
acid,  or  by desu l fu r i z ing  II with Hg(OAc)2. P r e p a r a -  
t ion of II and i ts  desu l fu r i za t ion  can be effeeted in a 
s ingle  opera t ion ,  if the r eac t ion  of diketene with 
NtI 4 CNS is c a r r i e d  out in the p r e sence  of Hg(OAe)2. 

Convers ion  of diketene into I and II ev ident ly  in -  
volves aee toaeety la t ion  of the iso fo rms  of HCNS, 
followed by  eyc l iza t ion  of the i soeyana te  (IV) or 
i so th iocyanate  (V), the equat ions be ing  
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The 3 - e t h y l - 6 - m e t h y l - 2 , 3 - d i h y d r o - 2 , 3 - d i k e t o -  
1 ,3-oxazine (VIII) obtained in that  way has the s ame  
me l t i ng  point  at  the oxazine syn thes ized  f rom dike-  
tene and d ie thy lca rbod i imide  [2]. 

Aqueous a m m o n i a  causes  VIII to undergo a m -  
mono lys i s ,  giving the known 3 - e t h y l - 6 - m e t h y l u r a c i l  
(x) [31. 

Ace ty la t ion  of bu ty lcyanamide  in ace t ic  acid in 
the p r e sence  of Hg(OAc)2 gives an oi ly mix tu re  of 
products  which does not conta in  the expected IX. 
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Heating of diketene with the morpho l ides  of e thy l -  
and n - b u t y l c a r b a m i e o a c i d s  VI and VII in  ace t ic  acid,  
leads  to the i so la t ion  of N-a lkyl  subs t i tu ted  oxazines  
VIII and IX, whose fo rmat ions  can be r ega rded  as 
involv ing  a mul t i s t age  p r o c e s s ,  p roceed ing  through 
the i n t e r m e d i a t e  s teps  of ace toace ty la t ion ,  cyc l i z a -  
t ion,  and deamina t ion :  
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On t r e a t m e n t  with hydroch lo r i c  acid it  gives a 
s m a l l  y ie ld  of the known 3 - n - b u t y l - 6 - m e t h y l u r a c i l  
(XIII) [3], appa ren t ly  by  hydro lys i s  of the i n t e r m e -  
diate  ace toace ty lbu ty lcyanamide  (XI). 

EXPERIMENTAL 

6-Methyl-2, 8-dthydto-2, 4-dlketo-1, 8-oxazlne (I). a) A mixture 
of 6.5 g (about 0.88 mole) acetoacerylurethane and 20 ml acetic 
anhydride was refluxed for 6 ~, cooled, and the crystals that pre- 
cipitated filtered off. Yield 1.5 g (31%) I, mp 230-231 ~ undepressed 
mixed mp with an authentic sample (mp 230-231 ~ [1]. I was identi- 
fied in the same way in experiments (b), (c), and (d) below. 

b) 1.5 ml (0.014 mole) diketene was added to 0.81 g (0.01 mole) 
KCNO in 5 ml acetic acid, when an exothermie reaction took 
place, and the temperature rose to 60 ~ When the evloution of heat 
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ceased, the products were treated with water, and the crystals 
precipitated filtered off: the yield of I was 0.5 g (40%), mp 280-231 ~ 

c) 8.4 g (0.026 mole) Hg(OAe)z was added to 4 g (0.06 mole) 
NH4CNS in 20 ml AcOH, when heat was evolved, and the temp-  
erature rose to 35 ~ The mixture was cooled to 20 ~ and 9.7 ml 
(0.1 mole) diketene added gradually. The products were held at 20 ~ 
for 1 hr after the vigorous exothezmic reaction had ceased, and the 
black precipitate extracted with hot water (3 x 100 ml). The aqueous 
solution was vacuum evaporated to dryness, and the residue reerystal- 
lized from water, with the addition of decolcrizing charcoal  Yield 
1.9 g (28~ I, mp 280-232 ~ 

d) A mixture of 1 g (0.007 mole) II, 1.1 g (0.0035 mole) Hg(OAc)z, 
and 5 ml acetic acid was refluxed for 15 rain. The black precipitate 
formed was filtered off, and washed with hot water (3 x 10 ml). The 
aqueous filtrate was vacuum evaporated to dryness, and the residue 
rectystallized from water, using decolorizing charcoal. Yield 0.25 g 
(28%) I m p  229-231 ~ 

3-Ethyl-6-methyl-2, 3-dlhydro-2, 4-dlketo-1, 3-oxl~zlne (VIII). 
The morpholide of ethylcarbamic acid (IV) was prepared f~om prop- 
ionyl chloride, sodium azide, and morpholine [4, 5], yield 45%, 

mp 118-119 ~ (ex PrzO). Found: N 18.02; 18.23~ Calculated for 
CTHI4OzN2: N 17.71%. A mixture of the morpholide of ethylcarbamic 
acid (VI), 2 ml (0.02 mole) dikerene in 20 ml acetic acid was re- 
fluxed for 2 hr, then vacuum evaporated for I0 rain with bath temper- 
arure 70 ~ the residue treated with ether, and the crystals which 
separated filtered off, yield of VIII 0.25 g. The filtrate was diluted 
with methanol and cooled with dry ice, when another 0.5 g VIII 
separated, the total yield being 48%, nap 69-70 ~ (ex heptane), 
k m a  x 234 m;~, s 6270 (in EtOI-t). The literature gives [2] mp 69-70 ~ 
and Xma x 227 mg, e 7900 (in ETCH). 

A solution of 0.31 g VIII in 50 ml 20% ammonia  was kept for 48 
hr at room temperature, then vacuum evaporated to dryness, and 
the residue washed with water to give 0.2 g (65%) 3-methyl -6-methy-_  
lutacil (X), mp 187-190 ~ undepressed mixed up with an authentic 
specimen (197-198 ~ [3]. 

3-n-Butyl -6-methyl -2 ,  8-dihydro-2, 4-diketo-1,  3-ox~zine (IX), 
The morpholide of n-butylcarbamic acid (VII) was prepared from 
butyryI chloride, sod ium azide, and morpholine [4, 5], yield 50%, 

mp 73-75 ~ (ex ether). Found N 15.16, 14.91%. Calculated for 
C~IlsO2Nz: N 15.04%. A solution of 2.8 g of the morpholide of 
n-butylcarbamic acid (VII) and 3 ml (0.03 mole) diketene, in 20 ml 
acetic acid was refluxed for 4 bx, then vacuum-evaporated to dryness, 
the residue t~eated with boiling water, the solution cooled, and the 
precipitate filtered off. Yield 1.55 g (55%) IX nap 66-67 ~ (ex heptane), 
k m a  x 229mp e 7800 (in ethanol). Found: N 7.60; 7.57%. Calculated 
for C~rtlsOaN: N 7.65%. 

Reaction of n-butylcyanamtde with diketene in acetic acid, A 

mixture of 5.6 g crude n-butylcyanamide [6], 8.6 g diketene, and 
0.1 g Hg(OAch, was kept at room t empexa t~e  for 2 days, then 
vacuum evaporated and the  oily residue heated at 100 ~ for 4 hr with 
dilute HCI ( h l ) ,  the whole again evaporated to dryness, and the 
residue chromatographed on AlzOz, activity grade II. Chloroform 
eluted 0.42 g (5%) 3-n-butyl -6-methylurac i l  (XII), nap 176-177 ~ 
undepressed mixed mp with an authentic specimen (179-180 ~ [3]. 
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