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A FACILE SYNTHESIS OF FLUORINE-CONTAINING BICYCLIC OXADlAZINES 

* - 
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M- By treatment w i t h  t r i f l u o r o a c e t i c  ac id  f luor ine-containing 

b i c y c l i c  oxadiazines (_?) could be synthesized i n  sa t is fac tory  y i e l d s  from 

hydrazones (1) which were prepared from aldehyde methylhydrazones bearing 

N -a l l y l i c  group and t r i f l u o r o a c e t i c  anhydride. - 

Fluor ine-containing heterocycles a r e  one of the  most fascinat ing t a rge t  f a r  many 

syn the t i c  organic chemists because of t h e i r  p o t e n t i a l l y  h igh b io log i ca l  a c t i v i t y .  1 

Recently we found an ac id  catalyzed novel c y c l i z a t i o n  react ion  o f  hydrazones (1) which 

are e a s i l y  obtainable from the corresponding aldehydesZv3 t o  give 6-trif luoromethyl-3.6- 

dihydro-2~-1.3,4-axadia~ines ( L ) . ~ ' ~  I n  the  course of our i nves t i ga t i on  i n  t h i s  f i e l d .  

we examined a react ion  o f  hydrazones bear ing 1 - a l l y l i c  group i n  t r i f l u o r o a c e t i c  acid.  

Unexpectedly. "normal" cyc l i za t i on  product (2) was no t  detected i n  the crude products a t  

a l l  and a new f luor ine-containing b i c y c l i c  oxadiazine de r i va t i ve  (2) was obtained as a 

main product. Now we wish t o  communicate the  resu l ts .  

g-Tolualdehyde E-allyl-1-methylhydrazone prepared from p-tolualdehyde methylhydrazone 

and a l l y 1  bromide was acylated w i th  two equiv. o f  t r i f l u o r o a c e t i c  anhydride i n  dry  

chloroform i n  the usual mannerZs3 t o  a f f o r d  t r i f l uo roace ty la ted  hydrazone (la) i n  53% 

y ie lds .  This compound (2. 1 mnol) was dissolved i n  t r i f l u o r o a c e t i c  ac id  (20 mmol) and 

s t i r r e d  we l l  f o r  4 h a t  room temperature. The react ion  mixture was neut ra l ized w i t h  I N  

NazC03 and successively extracted w i t h  CHZC12. The ex t rac t  was washed w i th  water and 

d r i ed  over Na2S04. A f te r  removal o f  the  solvent. the residue was submitted t o  s i l i c a  
I 

gel column chromatography t o  give b i c y c l i c  oxadiazine (2) i n  57% y ie lds .  The s t ruc ture  
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RCHz (CF,CO)&J RCH2 . . T c F 3  CF,CGH - ,NN=\ 2.6lutidine 
- 

I mom temperahire 
R' Ar room trmperahlre R' Ar 4 h 

I6 h 
1 Ar 

3 
R" , R (R'= Me) R', R' (R'= Me) 

R ~ ~ ~ A  p-TOI, -CH=CH~ l a  53% H, H 3a 57% ~4 p-Tol, -C(Me)=CH, 1 b 51% Me, H 3b 51% 
CF3 p-Tol. -CH=CHMe (E) 1 c 65Oh H, Me 3 c  5.2% 

Ar 
2 p-Tol, -C(CI)=CH2 l d  51% Cl, H 3d 36% 

1 of 2 was confirmed by ir. and H and 13c nmr spectra and microcombustion analysis. 6 

Pa r t i cu la r l y .  13c nnr spectra provided d iagnost ic  informat ions f o r  s t ruc tu re  of &: (ppm 

i n  CDCI3) 21.1 (p-Me). 31.0 (CHCE2), 36.7 (CF3CCt12). 41.1 (NMe). 80.7 ('.JCF= 30.9 Hz. 

1 
CF3C.). 89.3 (0C.H). 123.4 ( JCF= 282 Hz, CF3). 128.0. 128.6. 132.6. 138.0 (Ar). 145.9 

(N-C). 

Qui te s i m i l a r l y .  2 and & could be obtained from 2 and G, respect ively,  i n  

sa t i s fac to ry  y ie lds.  Column chromatography o f  crude 2 afforded eodo i n  40% and exo 

3b i n  11% y ie ld .  I n  the case o f  2. exo isomer was obtained i n  52% y le ld ,  bu t  endo - 
isomer which probably occurred together w i t h  exo & could no t  be i so la ted  from the 

1 reac t i on  mixtures. I n  H nmr spectra a bridge-head proton o f  endo 2 appears as 

doublet  a t  4.81 ppm w i t h  v i c i n a l  coupl ing of 4.0 Hz. and t h a t  o f  ex0 2 as s i n g l e t  a t  

4.68 ppm because of minimized v i c i n a l  H-H coup l ing  of t h i s  conf igurat ion.  Apparent 

through-space H-F coupling (ca. 1.9 Hz) was observed f o r  br idge methyl protons of exo 

3c. Under the  same react ion  condit ions. however, af forded a monocyclic oxadiazines - 
(2) (R'= CH2C(Cl)=CH2 and R"= H. 35%) together w i t h  expected b i c y c l i c  oxadiazines (3d) 

(ex0 19% and endo 17%). 

Although b o t h 2  and J have a coman oxadiazine skeleton. Jshould no t  be der ived from& 

(R8= Me. R"= C ( R ' ) ~ H R ~ )  i n i t i a l l y  formed f r a  l-, because cyc l i za t i on  of 2 leading to 3 

includes intramolecular cyc loadd i t ion  of C-H p a r t  t o  C=C bond which probably requ i res  
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high energy and there fore  hard ly  occurs under the present condi t ions.  I n  fact .  none of 

species such a s 2 c o u l d  be detected i n  any stage o f  the react ion  o f  t o  3-5, and 

conversion o f  2 (R'- CH2C(C1)=CH2. Rt'= H) d i ~ s o l v e d  i n  t r i f l u o ~ o a c e t i c  ac id  t o  could 

not be observed a t  a l l  even a f t e r  24 h. I n  addit ion. under nan-acidic cond i t ions  

2 conversion of 1 (R= Me) t o  2 (R'= Me. R"= H) proceeds by simple heat ing whereas ne i ther  

3a n a r 2 w . s  obtained from under the same condit ions. These suggest c y c l i z a t i o n  - 
mechanism o f  1 t o j i s  q u i t e  d i f f e r e n t  from t h a t  of ;to&' A t  present. an i o n i c  

mechanism i l l u s t r a t e d  i n  t h e  above Scheme s e e m  t o  be the most reasonable f o r  t h e  

cyc l i za t i on  react ion  o f  to?. Re la t i ve l y  low y i e l d  of 3 as we l l  as format ion o f 2  

(R'= CH2C(Cl)=CH2. R"= H) instead o f  seen i n  the reac t i on  of fi bear ing e lec t ron 

d e f i c i e n t  ch lor ina ted o l e f i n e  are we l l  compatible w i t h  above mechanism. 

Detai led mechanistic s tud ies  are now i n  progress i n  t h i s  laboratory.  
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6. 3: mp 57-C; ' H  nmr (CDC13. 250 MHz) 6 2.33. 2.15-2.41, 2.65-2.80 ( r .  m and m. 7H. p 

Me and CH2). 2.94 (s. 3H. NMe). 5.13 (d. J =  5.2 Hz. IH. CH). 7.00-7.30 (q. J= 7.9 Hz. 

4H. ArH): ir (KBr) 1513 (m), 1453 (s), 1353 (2). 1250 ( r ) .  1160 (s). 1092 (m) ,  1049 

-1 (s), 1017 (m) .  942 (s) .  896 (s )  cm . Anal. Calcd f o r  C14H15N20F3: C. 59.15; H. 

5.32; N. 9.85; F. 20.05. Found C. 59.09: H. 5.19: N. 9.87; F. 20.09. ( e m ) :  

130"C/4 t o r r  (oven temperature of Kuge l rahr  d i s t i l l a t i o n ) ;  ' H  nmr (CDC13. 250 MHz) 6 

1.18 (d. J= 7.0 Hz. 3H. CHb) .  1.89 (dd. J= 11.8 and 5.4 Hz. 1H. CH2). 2.32 (s. 3H. 

p M e ) .  2.60-2.90 (m. IH. @Me). 2.90-3.00. 2.97 (rn and s. 4H. CH2 and NMe). 4.68 (s. 

1H. OCH). 7.05-7.30 (q. J= 8.2 Hz. 4H. ArH). (endo): 16O0CI4 t o r r  (oven 

temperature of Kuge l rahr  d i s t i l l a t i o n ) ;  'H nrnr (C0Cl3. 250 MHz) 6 1.05 (d. J= 6.2 Hz. 

3H, CHk) ,  2.04 (d, J- 7.5 Hz, 1H. CH2). 2.31 (s. 3H, e-Me). 2.40-2.60 (m. 2H. CH2 

and CHMe). 2.99 (s. 3H. NMe). 4.81 (d. J= 4.0 Hz. 1H. OCH). 7.00-7.26 (q. J= 7.9 Hz. 

1 4H. ArH). & ( e m ) :  mp 82°C; H nmr (CDC13. 250 MHz) 6 1.08-1.18 (dq. J= 7.0 and 

1.9 Hz. 3H. CHMe), 1.67-1.79 (m. 1H. CH2). 2.30 (s .  3H. p M e ) .  2.49-2.60 (dd. J=  13.5 

and 8.3 Hz. 1H. CH2). 2.87 (s. 3H. NMe). 3.15-3.29 (m. 1H. ClMe). 5.10 (d. J= 6.3 Hz. 

1 1H. OCH). 7.08-7.32 (q. J= 7.9 Hz. 4H. ArH). (exa): mp 155.0°C; H nrnr (C0Cl3. 

60 MHz) 6 2.31 (s. 3H. p-Me). 2.40-2.77 (m. 1H. CH2). 3.03. 3.02-3.45 ( s  and dd. J=  

14.0 and 8.0 Hz. 4H. NMe and CH2), 4.58 (dd. J= 7.4 and 3.6 Hz. 1H. CICH), 5.03 ( 5 .  

1H. OCH). 7.08 (s. 4H. ArH). 2 (endo): rnp 90.5°C: 'H nmr (CDC13. 60 MHz) 6 2.32 

( 5 .  3H, p M e ) .  2.38-3.00 (m. 2H. CH2). 3.11 (s, 3H. NMe). 4.33 ( q u i n t .  J= 4.6 Hz. 1H. 

ClCH). 4.91 (d. J= 4.6 Hz. 1H. OCH). 6.93-7.31 ( b r  s. 4H. ArH). 2 ( R ' =  CH2C(C1)=CH2. 

R"= H): 132"CI5 t o w  (oven temperature of Kuge l rohr  d i s t i l l a t i o n ) :  'H nrnr (CDC13. 60 

MHz) 6 2.68 (s, 3H, p-Me). 3.90 (s .  2H, NCH2). 4.15-4.63 (ABq, J= 7.6 Hz, 2H, 0CH2), 

4.93 (q. J= 6.6 Hz. 1H. CH). 5.26. 5.36 (d, J- 1.0 Hz.ZH, =CH2). 6.80-7.35 (q, J= 8.0 

Hz. 4H. ArH). 

7. A mechanism i n c l u d i n g  1.5-sigmatropic rearrangement of 1 - a l k y l  hydrogen atom (-NCH-) 

t o  carbonyl  carbon c e n t e r  as a key s t e p  seems t o  be most s u i t a b l e  fo r  t h e  

r e a c t i o n  of 1 t o L .  D e t a i l e d  mechanism w i l l  be r e p o r t e d  i n  near fu ture.  
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