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X = H  (IIa), CHsO (lib), NO.. (IIc,e:), 
Y = H  (IIa, b,d--f), NO.. (IIc) 

In continuation of studying the reac t ions  of acyl i socyana tes  with compounds that  contain a C = N bond, 
we studied the reac t ion  of t r i t luoroace ty[  i socyanate  (I) with some Schiff bases ,  which lead to the fo rmat ion  
of 4 -oxo-2 ,3-dehydro-4I - I -1 ,  3, 5-oxadiazines  (IIa-f) .  The s t ruc tu re  of (IIa-f) was  es tab l i shed  on the bas i s  
of the e lementa l  ana lys is  and IR spec t ra l  data,  and via  a study of t he i r  chemical  p rope r t i e s .  
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Since the IR s p e c t r a  of compounds (IIa-f) a r e  s i m i l a r  [1670-1690 (C = O) and 1610-1625 cm - t  (C =N)] ,  
we subjected (Ha) and (He) to acid hydro lys i s .  The hydro lys i s  p roceeds  eas i ly  to give benzaldehyde,  p -  
n i t robenzaldehyde,  and subst i tuted u r ea s  (IIIa, e), which were  a lso  obtained by an independent route f r o m  
(I) and anil ines.  The IR s p e c t r a  of (IIIa, c) have the bands: 1610-1625, 1698-1725 (C = O), 3275, 3340 cm -1 
(~H). 
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To conf i rm the s t ruc tu re  of (II) we studied the reac t ion  of the obtained adducts with CH~OH. F r o m  the 
l i t e r a t u r e  it i s  known that  2, 3 -dehydrooxaz in-4-ones  reactwithCH3OH [1,2]. The react ion  of (iIa) and (IIb) 
with CH3OH gave the subst i tuted 4 -oxo -pe rhyd ro -1 ,  3, 5-oxadiazines  (IVa, b). The IR spec t r a  r e spec t ive ly  
have the bands 1660-1679 (C -- O), 3320 (NH) cm -1 [for (IVa), and 1690, 3270 cm -1 fo r  (IVb)]. NMR spec -  
t r u m  (6 ,ppm):  2.19 s (CH); 3.01 (CHsO). 

Ins tead  of the expected  cycl ic  product ,  the reac t ion  of (ILl) with CH3OH gave a l inea r  product  with a 
1:2 composi t ion.  I t s  IR s p e c t r u m  has  the bands of the s t re tching v ibra t ions  of the C = N bond at 1620 cm -1, 
and broad  absorpt ion bands in the 3550-3640 cm -1 region,  which we a t t r ibuted to the absorpt ion of the OH 
groups ,  while bands a r e  absent  in the 1630-1800 c m  -1 region,  which could be a t t r ibuted to the absorpt ion 
of the C = O  group. On the bas i s  of the IR spec t ra l  data we a s sume  that  the obtained product  ex i s t s  in the 
l ae t im  f o r m  (Vf). Judging by the IR spec t ra l  data,  the l i nea r  product  with the s t ruc tu re  of (VII), which 
could be obtained by c leavage of the r ing C - - N  bond, was not obtained. 
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E X P E R I M E N T A L  M E T H O D  

The [R spec t ra  were taken as Nujol mul ls  on a UR-20 instrument .  The NMR spect rum of (IVa) was 
taken on a Varian T-60 ins t rument  in CHC13 solution. All of the react ions  of (I) with the Schiff bases  were  
run under the same conditions as descr ibed  below. 

5, 6 -Dipheny l -4 -oxo-2 - t r i f luo romethy l -2 ,3 -dehydro -4H-1 ,  3, 5-oxadiazine (IIa). With a vigorous 
s t i r r ing ,  a solution of 0.79 g of benzalaniline in 10 ml of abs. e ther  was added in drops  to 0.61 g of (I) in 
10 ml of abs. e ther .  A precipi tate  deposited instantly,  which was f i l tered and washed with abs. ether.  
The yield was 1.11 g (80%), mp 175-180 ~ (decompn.). Found: C 60.15; H 3.48%. CIsHI1N202F3~ Calculated: 
C 60.00; H 3.43%. The yields and melt ing points of the obtained compotmds (I/b-f), and also the analysis  
resu l t s ,  a::e given in Table 1. 

The hydrolys is  of (IIa, c) was run as descr ibed  in [3]. The yield of (IIIa) was 96%, mp 215-216 ~ 
(decompn). Found: C 49.58; H 3.00%. CgHTN202F 3. Calculated: C 49.76; H 2.76%. 

The yield of (IIIc) was 97.5%, mp 290 ~ (decompn.). Found: C 38.90; H 2.05; N 15.13%. CsHsN304F 3. 
Calculated: C 38.98; H 2.16; N 15.16%. The independent synthesis  of u reas  (IIIa, c) was run as descr ibed  
in [3], and the yields were ~ 100%. The samples  obtained by the different methods failed to depress  the 
mixed mel~ing points and had identical IR spect ra .  

5, 6=Diphenyl -4-oxo-2- t r i f luoromethyl -2-methoxyperhydro-1 ,  3, 5-oxadiazine (IVa). To a solution 
of 0.45 g cf (IIa) in 5 mI of abs.  e ther  was added 0.046 g of MeOH. White c rys ta l s  deposited in 2 h, which 
were  f i l tered and washed with ether .  The c rys t a l s  are  insoluble in water  and in 2 N Na2CO a solution. The 
yield of {IVa) was 0.39 g (80%), mp 198-200 ~ Found: C 57.62; H 4.20%. C17Hi~N2OsF3. Calculated: C 57.95; 
H 4.26%. 

TABLE 1. 5, 6 - D i a r y l - 4 - o x o - 2 - t r i f l u o r o m e t h y l - 2 , 3 - d e h y d r o - 4 H -  
1, 3, 5-oxadiazines (IIb-f) 

C o m -  
pound 

illb) 
(IIc) * 
(Ud) 

(II~) 
(m) 

Yield, 
~o 

78 
62 
77 

81 
89 

rap, ~ 

t59--160 
198--t99 
229--230 
~ecom.) 
178--179 
t85--t90 
(deeom.) 

Found, % 

c I . N 

 8621380 800 
47,03 i 2,48 
59,68] 4,72 tl,28 

62,31] 2,63 11,54 
54,05 ] 2,78 

Empirical 
formula 

C17HlaN204Fs 
ClsHgN~O4Fa 
ClsH12N~O2F3 

ClsH10NsO4F3 
ClsHDNeOeCIFs 

Ca lculated, % 

58,281 3,71 8,03 
46,831 2,19 

4,40 59,501 it,57 

62,461 2,74 ii,50 
54,t61 2,74 

* Solvent = CHCla. 
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6 - p - M e t h o x y p h e n y l - 5 - p h e n y l - 4 - o x o - 2 - t r i f l u o r o m e t h y l - 2 - m e t h o x y p e r h y d r o -  1, 3, 5-oxadiazine (IVb). 
To a solution of 1.13 g of (Lib) in 10 ml  of abs .  e the r  was  added 0.1 g of 1VieOH. The mix tu re  was  heated  
at  50 ~ fo r  6 h, a f t e r  which pale yel low c r y s t a l s  deposited.  The yie ld  of (IVb) was  1.04 g (85%), mp  180- 
182 ~ Found: C 61.61; H 4.72%. C18Hl~N204F ~. Calculated:  C 61.71; H 4.85%. 

React ion  of (III) with CH3OH. To 0.2 g of (IIf) was  added 3 ml  of MeOH, and then the mix tu re  was 
hea ted  at  50-60 ~ for  8 h. The exces s  alcohol was  r e m o v e d  in vacuo.  We obtained 0.16 g (69% yield) of (Vf) 
as  c r y s t a l s  with rap 188-192 ~ and 194-195 ~ (from CHC13), which a r e  read i ly  soluble in w a t e r  and in 2 N 
Na2CO 3 solution. Found; C 51.61; H 4.18%. C18H18N204C1F 3. Calculated:  C 51.71; H 4.05%. 

CONCLUSIONS 

Trifluoroacetyl isocyanate reacts with Schiff bases on the type of 2 + 4-cycloaddition to give sub- 
stituted 4-oxo-l, 3, 5-oxadiazines. 
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