
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A PRACTICAL PROCEDURE FOR THE PREPARATION OF HINDERED
α-HALOEPOXIDES AND α-HALOALDEHYDES
Jean Gralaka; Jean-Yves Valnota

a Laboratoire de Chimie Organique, Faculté des Sciences et des Techniques de Rouen, Mont Saint
Aignan, FRANCE

To cite this Article Gralak, Jean and Valnot, Jean-Yves(1979) 'A PRACTICAL PROCEDURE FOR THE PREPARATION OF
HINDERED α-HALOEPOXIDES AND α-HALOALDEHYDES', Organic Preparations and Procedures International, 11: 3,
107 — 110
To link to this Article: DOI: 10.1080/00304947909458132
URL: http://dx.doi.org/10.1080/00304947909458132

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947909458132
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES I N T .  11(3-4) , 107-110 (1979) 

A PRACTICAL PROCEDURE FOR THE PREPLRATION OF 

HINDERED a-HALOEPOXIDES AND a-HP.LOALDEHYDES 

Jean Gralak* and Jean-Yves Valnot 

Laboratoire de Chimie Organique 
Facul t6 des Sciences e t  des Techniques de Rouen 

76130 Nont Sa in t  Aignan, FRF.NCE 

This paper describes a p r a c t i c a l  procedure f o r  t he  prepara t ion  o f  

hindered a-haloepoxides I I I a  and I I I b  d i r e c t l y  from a,a-dihaloketones I a  

and I b  i n  a one-pot reac t ion .  Base-promoted c y c l i s a t i o n  o f  B,B-dihalo- 

alcohols e a s i l y  obtained from a,a-dihaloketones, i s  commonly used f o r  the  

preparat ion o f  a-haloepoxides.' The a,a-dihaloketones ( I a  o r  I b )  were 

converted d i r e c t l y  t o  the corresponding a-haloepoxides I11 by treatment 

w i t h  sodiun borohydride, i n  a NaOH-H20-lleOH-Et20 go lu t ion ,  * w i thout  

i s o l a t i o n  o f  the intermediate alcohols.  

/ O\ - t-BuCOCHX2 - - t-BuCHOt!CHX2 - - t-BU-CH- CH-X - t-fitJfHCHO 
x 

I I 1  111 I V  

a) X = C1 b) X = B r  

The technique o f f e r s  the advantale t h a t  l a r9e  sca le  react ions can be 

perforned and epoxide format ion i s  favored by p a r t i a l  homogeneity o f  the  

reac t i on  medium. I n  add i t ion ,  the super io r  s e l e c t i v i t y  o f  sodium borohy- 

d r i de  suppresses halocen reduct ion,  a s ide-react ion o f t c n  observed w i t h  
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l i thium aluminium hydride. Finally the  hindered aldehydes IVa and IVb 

may be obtained i n  l a rge  sca l e  by heating the correspondin? epoxides 

I I I a  and I I Ib .  

E X P E R I E N T A L 

1 -Ckeofio - 3.3-d i rndh yL- I ,  2 -epoxybutane 11 la 

( a  ) From-l,l:Dichloro:Q ,3~dlnethyl~2~butanone,_;la,- To a s t i r -  

red so lu t ion  of sodium hydroxide (120 g, 3 moles) i n  a mixture of 

water (600 ml) and methanol (250 n l )  a t  10-15", was added over ca .  10 min. ,  

a so lu t ion  o f  dichloropinacolone Ia (338 g, 1.076 mole) i n  800 ml ether. 

To the  well s t i r r e d  heterogeneous so lu t ion  was then added a t  lo" ,  sodium 

borohydride (40 9 ,  1.05 mole) by portions so as to  control excessive 

foaming. The mixture was s t i r r e d  a t  room temperature f o r  24 hrs. The 

organic layer  was decanted, dried over MgS04 and concentrated i n  the  

cold on a ro ta tory  evaporator under reduced pressure.  D i s t i l l a t i o n  of the 

residue cave 159 g (59 %)  of l-chloro-3,3-dimethyl-1,2-epoxybutane, 

b p .  45-46"/2emm. No decomposition was observed f o r  a sample s tored  four  

years a t  room temperature. 

( b )  F r o m - l , l ~ D i E ~ l o r o ~ S , Q ~ ~ ~ ~ ~ ~ h ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ - - ~ ~ ~ . -  To a 

so lu t ion  o f  sodium hydroxide (160 9, 4 moles) i n  a mixture o f  600 nl 

water and 200 m1 methanol v!as added a so lu t ion  of l , l-dichloro-3,3- 

dimethyl- 2-butanol I Ia  (prepared from n,a-dichloropinacolone Ia i n  70 % 

y ie ld  ) (370 g, 2.26 moles) i n  800 r?l e t h e r .  The so lu t ion  was s t i r r e d  

a t  room temperature f o r  20 hours and worked up as above : b p .  44-48"/ 

30m; y ie ld  : 79 %. 

1 

I -6  'L0t)lO - 3, 3-d< t:lct/LJl?- I ,  2 -Q/JCJXJbU&7MC 'I I 'I b 
.. 

Fron 1,l-Di bro1-?0-3,3-dinethy1-2-butanone, Ib '.- The proce- ---------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( a )  

dure described above provide epoxide I I I b  from I b  (515 9, 2 moles) i n  
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PREPARATION OF HINDERED a-HALOEPOXIDES AND a-HALOALDEHYDES 

63 % y i e l d ,  bp. 55-5e0/28nn. 

The epoxide i s  l a b i l e  and should be s to red  a t  -30" t o  minimize 

contamination by t races o f  a-brominated aldehyde IVb. 

Ibornmibation 06 Epoxide m a  t o  Z-c@oh0-3, 3-dimeXhylbLLtanal 7Va.- 

Epoxide IVa (130 g, 0.966 mole) was gradua l ly  heated up t o  r e f l u x  (% 140") 

f o r  25-30 hrs .  The format ion o f  aldehyde IVa was fo l lowed by the decrease 

i n  the  c h a r a c t e r i s t i c  absorptions o f  the epoxide (1240-1290 and 330- 

940 cm") and the increase o f  the  carbonyl (1730 cm-l). The crude aldehyde 

was d i s t i l l e d  under reduced Pressure t o  g ive  87 g (67 %) o f  aldehyde IVa, 

bp. 5 0 - 5 3 " / 2 h .  

lbomehisation 06 Epoxide 711b a 3  Z-bkoma-3,3-dime,thylbu.bnd 7Vb.- 

The fo l l ow ing  technique was used f o r  t he  isomer isa t ion  o f  I I I b  (226 g, 

1.26 mole). Epoxide I I I b  (30-40 g) was re f l uxed  u n t i l  the  isomer isa t ion  

s t a r t e d  ( the  reac t i on  can be vigorous w i t h  evo lu t ion  o f  hydrogen bromide). 

The remaining brominated epoxide then was added dropwise a t  r e f l u x  

temperature and the  mix tu re  was heated a t  142-143'. The format ion of the  

aldehyde was fol lowed by I R  as above. A f t e r  10-14 hrs the  reac t i on  mix tu re  

was cooled t o  room temperature and d i s t i l l e d  under reduced pressure t o  

y i e l d  161 g ( 7 1  %) o f  2-bromo-3,3-dir1ethylbutanal IVb, bp. 58-6Oo/28mm, 

l it. bp. 96O/lCO nn. 
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