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ORGANIC PREPARATIONS AND PROCEDURES 1(4), 229-233 (1969) 

2-METHOXY-1,3-BUTADIEN& 

L. J. Dolby and K. S. Marshalls 

Eugene, Oregon 97403 
Department of Chemistry, University of Oregon 

CH30CH2CH2C(OCH3)2CH3 H+ ,CH2=CHC(OCH3)=CH2 + 2 CH30H 
A 

2-Methoxy-1,3-butadiene has long been used in Diels-Alder 

reactions.- Recently, a novel condensation between 2-methoxy- 

1,3-butadiene and enols or phenols has been uncovered.- Owing 

to the difficulty we encountered in the preparation of 2- 

methoxy-1,3-butadiene, this procedure has been submitted. 

2 

3 

The preparation of 2-methoxy-1,3-butadiene from the thermal 

decomposition of 1,3,3-trimethoxybutane has previously been re- 

ported.i’:! 

methoxy-2-butanone which was converted to 1,3,3- trimethoxybutane . 
Norris, et al.5’6 prepared 1,3,3-trimethoxybutane by the direct 

catalytic addition of methanol to vinylacetylene. The present 

4 Dykstra- used vinylacetylene as a source o f  4- 

preparation- 7 does not involve the use of vinylacetylene which is 

hard to obtain and handle in the laboratory, but uses methyl 

vinyl ketone, methyl orthoformate and anhydrous methanol for the 

direct preparation of 1,3,3-trimethoxybutane. 
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L. J. DOLBY AND K. S. MARSHALL 

Experimenta 1- 8 

1,3,3-Trimethoxybutane. - - Into a 4000 m l  Erlenmeyer f l a s k  

were placed methyl v i n y l  ketone (350 g, 5.00 moles) ,  methylortho- 

formate (884 g, 8.34 moles), and anhydrous methanol (480 g, 

15.00 moles).  To t h i s  s o l u t i o n  was addea w i t h  s t i r r i n g  2d6 mg 

of E-toluenesulfonic  a c i d  monohydrate (sometimes more a c i d  was 

needed t o  i n i t i a t e  t h e  r e a c t i o n ) .  After a five-minute induct ion  

per iod ,  t h e  r e a c t i o n  became h ighly  exothermic and t h e  s o l u t i o n  

turned dark green i n  c o l o r .  The stoppered f l a s k  was allowed t o  

s t a n d  a t  room temperature f o r  twelve days.  

To t h e  dark green s o l u t i o n  was added 10 g of  anhydrous 

sodium carbonate.  The s o l u t i o n  turned deep r e d  i n  c o l o r ,  and t h e  

mixture was magnet ical ly  s t i r red  f o r  three days. The s o l i d s  

were f i l t e r e d  off, and t h e  excess  methanol and methyl formate were 

removed by simple d i s t i l l a t i o n  a t  atmospheric pressure ;  t he  head 

temperature was maintained below 70'. The dark r e s i d u e  was f i l -  

t e r e d  a second time and then f r a c t i o n a t e d  through a 20" helix-packed 

column using a n i t r o g e n  bleed.  The y i e l d  of 1,3,3-trimethoxy- 

butane b o i l i n g  a t  57-58' a t  18 mm (lit:- bp 61-63' ( 2 0  m m ) )  was 

576.7 g o r  78s of t h e  t h e o r e t i c a l :  n p  1.4108 (lit:- n20 1.4112); 

ir  %::4 2830 cm-l ( -OCH3, sym. s t r e t c h i n g ) ,  a group o f  f i v e  bands 

1190-1050 cm-l;g nmr ( e e l 4 )  61.31 (s, 3H), 1.98 ( t ,  J=7.5 Hz, 2H), 

3.22 (s, 6H), 3.38 (s, 3H) and 3.49 ( t ,  J=7.5 Hz, 2H). 

4 

2-Methoxy-1,3-butadiene.-- I n t o  a 250 m l  3-neck f l a s k  w i t h  a 

500 m l  p r e s s u r e  e q u a l i z i n g  dropping funnel ,  a 25 cm a s b e s t o s  

wrapped vigreux column, and a condenser system were placed 47 W of 

potassium a c i d  s u l f a t e  (powdered reagent  c r y s t a l s )  and approx. 

40 g of 1,3,3-trimethoxybutane. The d i s t i l l a t i o n  appara tus  was 
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2-METHOXY-1,3-BUTADIENE 

protected f r o m  moisture wi th  a calcium chlor ide drying tube. 

The d i s t i l l a t i o n  of the decomposition products began when the  

po t  f lask was heated w i t h  a preheated (145-150°) wax bath.  

d i s t i l l a t e  was co l lec ted  i n  a 500 m l  round bottom f l a s k  cooled 

i n  a dry ice-acetone bath.  The remaining lJ3,3-trimethoxybutane 

( t o t a l  amount 296 g, 2.00 moles) was added dropwise a t  such a 

r a t e  as t o  keep approx. 40-50 g of material i n  the pot  f lask.  

The addi t ion  per iod of s i x  hour8 can be shortened by the addi t ion  

of add i t iona l  potassium ac id  s u l f a t e  (approx. 20 mg added when 

the d i s t i l l a t i o n  slows down, usua l ly  four  t o  s i x  times). The 

bath was maintained a t  150' during the addi t ion  period. 

The 

The c l e a r  d i s t i l l a t e  was allowed t o  warm t o  room temperature 

and washed very ca re fu l ly  w i t h  100 ml water (mixture i s  poured back 

and f o r t h  i n  a separatory funnel,  not  shaken). 

not separate ,  add i t iona l  water was added. This procedure was 

repeated u n t i l  the  volume of the  o r g a n i q l a y e r  remained constant,  

usua l ly  three o r  four  times. The organic l aye r  was f i l t e red  

through a f l u t e d  f i l t e r  paper t o  remove excess water and s tored  

overnight i n  a coldroom over 4A molecular s ieves  which dry 

and remove remaining methanol from the  d i s t i l l a t e .  

If layers  do 

0 

A small amount of hydroquinone was added and the  d i s t i l l a t e  

was f rac t iona ted  through a 36" sp i ra l  Podbielniak column a t  

atmospheric pressure. The y i e ld  of 2-methoxy-lJ3-butadiene 

bo i l ing  a t  75-76' a t  754 mm (lit:2 bp 75' (760 m)) is  74.9 g 

or 44.5% of theore t ica l :  ngo 1.4434 (lit:- n20 1.4442); i r  %::4 

63.55 (s,3H), 4 -08  ( S ,  2H), and 4.83 t o  6.38 (complex ABX 
pat te rn ,  3H). 

1845J 1650J 1580J 1418, 982, 920, and 895 Cm-l ;  (CCl4) 
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L. J. DOLBY AND K. S. MARSHALL 

The f r a c t i o n  boi l ing  a t  80-96' (754 mm) contained 61.6 g 
20 of the  decomposition intermediate 2,2-dimethoxy-l-butene, nD 

1.4104 (lit:- n20 1.4038); nmr (CC14) 61.28 ( s ,  3 H ) ,  3.11 (5, 6 H ) ,  

and 4.98 t o  5.96 (complex ABX pat te rn ,  3H,  pa t t e rn  d i f f e r e n t  

from t h a t  of 2-methoxy-1,3-butadiene), which can be re-pyrolyzed 

t o  increase the  t o t a l  y i e l d  of diene t o  50-55s of t heo re t i ca l .  

1,3,3-Triethoxybutane and 2-ethoxy-1,3-butadiene have a l s o  

been prepared by t h i s  procedure i n  comparable y ie lds .  
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