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Abs t rac t -  The a d d i t i o n  o f  pota!;sium cyanide t o  1 , l . l - t r i f l u o r o a c e t o n e  

r e s u l t s  i n  t h e  one s tep  formation o f  a  novel  iminooxolane r i n g .  

There a re  o n l y  a  l i m i t e d  number o f  l i t e r a t u r e  re ferences d e s c r i b i n g  t h e  use o f  l , l , l - t r i f l u o r o -  

acetone (1,1,1-TFA) i n  h e t e r o c y c l i c  synthes is .  Thus, t h e  [ 2+2 ] - cyc loadd i t i on  of 1,l. l-TFA t o  

azaphospholes leads t o  7-oxa-5-aza-l-phosphabicyclo-[3,2,0]-hept-2-enes.~'~ 1,4,2-Dioxaphospho- 

3 
lanes are ob ta ined  by  r e a c t i o n  of t r i a l k y l p h o s p h i t e s  w i t h  1,1,1-TFA and 2 - t r i f l u o r o m e t h y l c i n -  

chonimic ac ids  r e s u l t  from i s a t i n  as t h e  s t a r t i n g   ater rial.^ The photochemical  c y c l o a d d i t i o n  o f  

1,1,1-TFA t o  azines has a l s o  been describt?d, and leads t o  oxazol   derivative^.^ An oxetan r i n g  i s  

obta ined from a  s i m i l a r  c y c l o a d d i t i o n  t o  1 ,2 -d i f l uo roe thy lenes .  
6 

On t h e  o the r  hand, t h e  autocondensat ion o f  1,1,1-TFA i n  t h e  presence o f  bases, such as sodium 

e thox ide  and sodamide i s  a l s o  Known and a f f o rds  t h e  hyd ra te  of 1,1,1,5,5,5-hexafluoro-2-hydroxy- 

2-methy lpentan-4-0ne.~  However, severa l  have a l s o  r e p o r t e d  t h e  fo rma t i on  o f  a  t n m e r  

i n  d i f f e r e n t  bas i c  cond i t i ons ,  t h e  s t r u c t u r e  o f  which was i d e n t i f i e d  as a  t e t rahyd ropy ran  

d e r i v a t i v e .  
10 

Th i s  paper descr ibes  t h e  r e s u l t s  obta ined f rom t h e  r e a c t i o n  o f  1,1,1-TFA w i t h  potassium cyanide. 

No cyanohydr in i s  formed and a  five-membered h e t e r o c y c l i c  compound i s  obta ined ins tead,  i n  a  

one s tep  react ion1 '  (Scheme I) .  
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I n  a  t y p i c a l  exper iment,  0.02 mol of l , l , l - t r i f l u o r o a c e t o n e  was added t o  a  s o l u t i o n  of potassium 

cyanide (0.01 mol )  i n  water  (10 m l ) .  Upon s t i r r i n g ,  an exothermic r e a c t i o n  took p lace and a  

copious P r e c i p i t a t e  was formed,13 w i t h  59% y i e l d .  The r e s u l t i n g  compound was p u r i f i e d  by  rec rys -  

t a l l i z a t i o n  i n  to luene or ,  b e t t e r  s t i l l ,  by  sub l imat ion ,  t o  ge t  a  wh i te ,  c r y s t a l l i n e  p roduc t  

o f  mp 152-154oC. 

A n a l y t i c a l  and s p e c t r a l  p r o p e r t i e s  o f  t h i s  compound l ead  t o  a  s t r u c t u r e  o f  3-hydroxy-2-imino-5- 

methyl-3,5-bis(trifluoromethy1)oxolane 1. 
t 

The m i c r o a n a l y t i c a l  and mass apec t ra l  da ta  (C, 33.54; H, 2.31; N, 5.54; M , 251) a re  i n  agreement 

w i t h  t h e  molecu lar  formula C7H7N02F6. 
1  

The i r  spectrum (KBr) shows a  s t rong  band a t  3290 cm-I and 1705 cm-' (C-NH). The H-nmr spectrum 

(OMSO-d6, 60 MHz) shows t h e  -OH and =NH groups a t  8.7 and 7.3 ppm r e s p e c t i v e l y .  Two o the r  peaks 

a t  2.6 (2H) and 1.5 (3H) a re  due t o  t h e  CH group of t h e  h e t e r o c y c l i c  r i n g  and t h e  methyl  group 
2  

a t  P o s i t i o n  5.14 The va lues o f  t h e  chemical s h i f t s  i n  t h e  13c-nmr spectrum (DMSO-d6) a re  a l s o  

i n  agreement w i t h  t h e o r e t i c a l  values. The imino group carbon appears a t  169.3 and 162.3 ppm. 

The t r i f l u o r o m e t h y l  groups appear as a  q u a r t e t  a t  145.0, 131.0, 116.5 and 102.0 ppm (JCF= 300 Hz). 

The r i n g  carbon atoms a t tached t o  t h e  t r i f l u o r o m e t h y l  groups appear as two q u a r t e t s  a t  79 and 

75 ppm. 

F i n a l l y ,  t h e  methylene and methyl  groups appear a t  37 ppm and 20.3 ppm r e s p e c t i v e l y .  

Scheme 2  summarizes a  l i k e l y  mechanism f o r  t h e  fo rmat ion  of 1. I t  i n v o l v e s  t h e  a l d o l  condensat ion 

between two molecules of t r i f l u o r o a c e t o n e  f o l l o w e d  by  t h e  n u c l e o p h i l i c  a t t a c k  of t h e  cyan ide 

anion t o  t h e  carbony l  group. F i n a l l y ,  t h e  c y c l i z a t i o n  takes p lace  through n u c l e o p h i l i c  a t t a c k  

by t h e  a l k o x i d e  anion t o  t h e  cyano group, thus  l ead ing  t o  t h e  iminooxolane r i n g .  
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The imino group of compound 1 cou ld  be h y d r o l i z e d  t o  carbony l  group, w i t h  hyd roa l coho l i c  hydrogen 

c h l o r i d e ,  t o  g i v e  3-hydroxy-5-methyl-2-oxo-3,5-bis(trifluoromethyl)oxolane (L) as an o i l  i n  70% 

y i e l d . 1 5  It s o l i d i f i e s  w i t h  some d i f f i c u l t y  t o  g i v e  a s o l i d  of mp 57-58% (Scheme 3 ) .  
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The l ac tone  group o f  L i s  c l e a r l y  v i s i b k  i n  t h e  i r  spectrum a t  1800 cm . The H-nmr spectrum 

shows t h e  r i n g  methylene group a t  2.70 plpm and t h e  methy l  group a t  1.65 ppm,16 toge the r  w i t h  a 

peak a t  3.62 ppm, which dissappears on as ld i t ion  o f  TFA, due t o  t h e  hydroxy l  group. M i c r o a n a l y t i c a l  
t 

(C, 33.37; H, 2.52) and mass s p e c t r a l  (M 252) da ta  a re  a l s o  i n  agreement w i t h  s t r u c t u r e  L. 
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