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Abstract - Syntheses and spectroscopic properties of some 
oxetanes derived from pentaerythritol are discussed. 

Delmond, Pomier, and valadel have described a convenient synthesis of 

oxetanes (4) by decomposition of the thermally unstable intermediate (1) resulting 

from transalko~~lation of 1.3-bromohydrins (1) with tributyltin ethoxide (2. 

Scheme 1). 

Scheme 1 

In this paper we report that the method can be adapted for the preparation of 

spirocyclic oxetanes derived from pentaerythritol (Scheme 2). In exploratory 

experiments we heated tributyltin methoxide and the corresponding pentaerythrityl 

bromohydrin2 at 170°, steam-distilled the reaction mixture, and extracted the 

distillate with ether. Because troublesome emulsions occurred during the extrac- 

tion step, this approach was soon abandoned in favor of the foliowing convenient 

procedure: Tributyltin methoxide and the bromohydrin were placed in a flask 

equipped with a mechanical stirrer, a take-off head, and a condenser set for 



downward distillation. The mixture was heated at 190-210' in an oil-bath for one 

hour to ensure complete removal of the methanol formed by transalkoxylation. The 

pressure was then reduced (water aspirator) and the temperature of the oil-bath 

was slowly raised to 260° to effect decomposition to the oxetane, which solidified 

in the condenser and in the receiving flask. The yields 16, 50%; &, 68%; 

8b. 60%) are comparable to those obtained by earlier We are now - 

looking into the possibility of improving them by utilizing trialkyltin methoxides 

carrying alkyl substituents larger than butyl so as to minimize occasional 

contamination of the oxetane by organometallic impurities. . .  

In earlier reports3'* we recommended ethanolic potassium hydroxide as a 

dehydrohalogenating agent for pentaerythrityl bromohydrins. We now find that 

somewhat better yields of 6 and 8 (up to 80% for E) are obtained by the use of 

potassium tert-butoxide in tert. butyl alcohol. Sodium hydride is less convenient 

than potassium tert-butoxide, and gives lower yields. 

Scheme 2 

The compounds described in this study show infrared bands characteristic of 

oxetanes5 at 970-980 cm-l. The nmr signals (6values. CDC13) for the methylene 

protons adjacent to the loxetane) oxygen are at characteristically low field: 4.65 

(singlet) for the oxetane methylene protons of 6, and 4.33 (singlet) for the 

oxetane methylene protons of &. Interestingly &, in sharp contrast to E, 

shows discrete singlets (4.10 and 4.63, 1:l) for its oxetane methylene protons. 

The preferred conformation of & places the phenyl substituent of the 1,3-dioxane 
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r i n g  i n  t h e  e q u a t o r i a l  p o s i t i o n ,  and t h e  two oxe tane  methylene s i g n a l s  must 

t h e r e f o r e  a r i s e  from p r o t o n s  (a1 and (b l  r e s o n a t i n g  a t  4.10 and 4.63 r e s p e c t i v e l y  

(Scheme 31. The ass ignment  i s  based on t h e  r e c e n t  f i n d i n g  t h a t  t h e  methylene 

p ro tons  ( b )  o f  9 r e s o n a t e  a t  lower f i e l d  ( 6 3.671 than  t h e  methylene p ro tons  ( a )  

6 of  t h e  s t e r e o i s o m e r i c  10 ( 6 3.15) . 
Scheme 3  

During t h e i r  p i o n e e r i n g  work on t h e  s y n t h e s i s  of oxe tanes  from p e n t a e r y t h r i t y l  

h a l l d e s ,  Govaert and s e y a e r t 7  noted t h a t  t h e  oxe tane  (12) o b t a i n e d  from dehydro- 

brominat ion o f  p e n t a e r y t h r i t y l  monobromide (11) was a t t e n d e d  w i t h  a  p e r s i s t e n t  

impur i ty  (Scheme 41. I n  a  subsequent  r e i n v e s t i g a t i o n  o f  t h i s  r e a c t i o n  we sugges ted  

8 s t r u c t u r e  f o r  t h i s  p r o d u c t ,  and a t t r i b u t e d  i t s  format ion t o  a  f r agmenta t ion  . 
Because t h e  o r i g i n a l  ass ignment  was r a t h e r  t enuous ,  we now wish t o  p r e s e n t  more 

s u b s t a n t i v e  evidence  i n  i t s  suppor t .  The v i s c o u s  l i q u i d  ( 1 3 1  shows s i n g l e t s  a t  

6 3.95, 4.96 and 5.18 ( v i n y l l i c l  i n  t h e  r a t i o  o f  2 : l : l  (CDC13). I t  can b e  

r e a d i l y  conver ted  ( t r i t y l  c h l o r i d e - p y r i d i n e )  i n t o  a  b e a u t i f u l l y  c r y s t a l l i n e  b i s -  

t r i t y l  e t h e r  m e l t i n g  a t  190° ( a c e t o n e ] ,  whose a n a l y s i s  a g r e e s  wi th  t h e  molecu la r  

formula C42H3602, and whose nmr spect rum ( 6 ,  CDCl3) shows two broad s i n g l e t s  

(3 .58 and 5.22) and a  m u l t i p l e t  (7.12) i n  t h e  r a t i o  2:1:15. The nmr spect rum of 

12 i n  DMSO shows c l e a r  coup l ing  (J = 5 Hz)  between t h e  hydroxy l i c  and t h e  a d j a c e n t  - 

methylene protons:  d o u b l e t  a t  6 3.50 (methylene a d j a c e n t  t o  h y d r o x y l ) ,  s i n g l e t  a t  



Scheme 4 

4.10 (oxetane  me thy lene ) ,  and t r i p l e t  a t  4.58 lhydroxyl ic)  i n  t h e  r a t i o  o f  2:2:1. 

I t  should  be  noted t h a t  13 (now r e a d i l y  a c c e s s i b l e  by a t h r e e - s t e p  r o u t e  from 5- 

9 norbornene-2-carboxaldehyde ) has  a t t r a c t e d  c o n s i d e r a b l e  a t t e n t i o n  r e c e n t l y  because 

it s e r v e s  a s  a carbonyl  p r o t e c t i n g  g roup lo  and because  i t s  a c e t o n i d e  can b e  r e a d i l y  

11 meta la t ed  t o  g i v e  a s y n t h e t i c a l l y  u s e f u l  f u n c t i o n a l i z e d  a l l y l o x y  ca rban ion  . 
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