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ORGANIC PREPARATIONS AND PROCEDURES I N T .  16(1), 31-36 (1984) 

A FACILE PFEPARATIoN OF E-ALKYL 

Cataldo A. Maggiulli* and Ping-Wah Tang 

Synthetic chemicals ~ iv i s ion ,  Eastman Kodak carrpany 
Fbchester, New York 14650 

B=mhmes a.re versatile synthetic jn- 'ates, particularly in the 

construction of kbeterocyclic canpound~.l-~  hey are also valuable inter- 

ndia tes  for the synthesis of a,B-unsaturaM ketones by action of organo- 

mtallic reagents. 

attractive synthons for medicinal chemists. 

Enamimnes of physiologically active amines are 7-9 

1 

0,r investiqatim of the synthesis of heterocyclic a q o m d s  required a 

large quantity of 4-dialkylamirxl-3-buterb=-ones. The desired enaminoms 

can be prepared fran acetone using N,N-dimethylformmide dimethylaceta1 

(IXW-acetal), which is hxwer, expensive and the yield is low even w i t h  

prolonged heating." other mthods s x x ~  as addition of an amine to an 

acetylenic miety,'' substitution of the a o r i n e  in 2-c~orovinyl ketones 

by an amine6#12 and acetylation of aliphatic enamines13 and palladim 

assisted amination of =thy1 vinyl ketane14 are kna~n in the literature. 

Howver, these lnethods are mt considered to be convenient large scale 

procedures because of the low accessibility of starting mterials. 

report that 4,4-dimetb~y-2-butanone,~~ a reaaily available and less 

costly starting mterial, provides a facile prepration of a w l  enami- 

We now 

3 - 2 - 1 - 
O l 9 8 4  by Organic Reparntionm and h e d u m a  Inc. 
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MAGGIULLI AND TANG 

Animpartan t feature of th is  prepration is that it is rerrrarkably sirnple 

to perform. 

short tine, and affords the desired enaminoIhe i n  excellent yield. 

reaction is so clean that the quality of the cnde enaminone obtained i n  

mst cases is suitable for  use in the next s tep  without further purifica- 

tion. 

The synthesis proceeds m t h l y  in refluxing methanol i n  a 

The 

Vacuum d i s t i l l a t i o n  gives a g d  to excellent yield of pure product. 

TABLE 1. Yields and Physical Constants of Eslamino nes 

90.3 143 (11) 1. 53756 

85.7 (b) 123 (11) 1. 55666 

1 C2H5 C2H5 

2 m3 m3 

3 - (a2) 4- 80.5 167-168 (14) 1.5790 

4 - ( a 2 1  5- 89.2 167 (12) 1. 57206 

5 - ((3H2) 2o (a2) 2- 83.0 174-175 (10) 1. 570516 

6 PhCH2 85.0 205 (12) 1.6009 

7 

8 

Ph 

Ph 

9 H H 71-72 (3) l2 1.5666 

(a) Yields of distilled product. 
runs of 1 mle scale w i t h  reproducibility of 2-3% (b) "he reaction was 
carried out a t  roan temperature overnight because of the lclw boil ing point 
of dimthylamine (c) Without CH3oNa (d) Percentage es-ted by proton NMR 
(e) Isolated by chrmtography (f)  With one equivalent of C H W  (9) See 
Ekperktal Section (h) mess of anhydrous ammnia was used. 

As illustrated by the ent r ies  1-6, th is  method can be readily extended to 

various dialkyl and cyclic amines. !he reaction is mte dependent upon 

the nature of the amines. The listed yields  obtained are very satisfac- 

tory with the use of strong bases. 

(entry 7) afforded only 14% of the  expected enaminone after ovenright 

r e f l w  in methanol. 

'Ihese are the average yields of several 

A wsdk base such as N-methylaniline 

Howver, when OE equivalent of s c d i u m  mthoxide was 
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A FACILE PREPARATION OF E-ALKYL ENAMINONES 
- 

added, the sanre reaction gave 60% of the desired prcduct (en- 8).  It is 

suggested that, by action of a base (amine or sodium methoxide) , the reac- 

tion proceeds by i n i t i a l  fomtim of vinyl ethers 4, which are Converted 

into enaminones. 17 

> i !  R'NMR ar3m2cH(ocHg)* + Base - cFI3oxX=cHa3 

4 - 1 - 
The conversion of 4,4-dim3thoxy-2-butanone w i t h  anhydrous m n i a  was in- 

-lee (entry 9) , the l o w  yield w i t h  armDnia might be caused by the luw 

concentration of armDnia dissolved in methanol because the reaction was 

carried out a t  roan tenperatwe. 

The mst striking finding is that the reaction is -ific. mami- 
nones abtained in a l l  the cases are of cmfigwation.18 tenperatwe 

has no influence on tk amps i t ion  of the gearetric i m s .  In fact, t k  

reaction gives only the E isortler a t  r c a n  tenperatwe or a t  methanol reflux 

( 6 8 O ) .  Proton NMR shows, in a l l  the cases, the large coupling collstants J 

=13 Hz)12'14 of the tm trans Vinylic protons. W e  have no evidence for 

the presence of the z isaner i n  the findl reactim mixture. 

Thus, widely used g-alkyl eMminrnes can be prepred in high yield fran a 

ccmnercially available starting mterial in a onepot pmedure. - SEcrIm 

Boiling points are uncorrected. A l l  pmdwts appearsd as s h q l e  spt on 
TIC and gave confbratory NMR and IR spectra and refraction indices. For 
the new CQnPOUndS, satisfactory elemental analysis and/or high resolution 
mass spectra are obtained. W e  thank the staff of Kcdak Industrial Iabora- 
tory for analytical assistarace. 

General procedure. 4-Diethylaminr)-3-butem-2- (Entry 1). - 'Jb 132.16 g 

(1 ml) of 4,4-dirnethoxy-2-h- h 240 mZ, of ~ t h a n o l  was added, 

nitrogen, 76.8 g (1.05 mls) of diethylamine. "he reaction mixture was 

heated a t  reflux for 15 min. 'Ihin layer 

9/1) s h e d  the reaction to be carplete; 

-tOgraphy 

Rf = 0.55 (me 
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MAGGIULLI AND TANG 

Methanol was remved by d i s t i l l a t i o n  and the o i l y  residue was vacuum dis- 

tilled to yield 127.5 g (90.3%) of pure product, bp 143'/11 mn, lit.6 bp 

125O/6 mn, $ 1.5373, lit.6 1.5378. I R  (film): 1650, 1595, 1555 an-'; 

NMR (CDC13): 61.20 (t, 6H, C H 2 3  J=7.2 Hz), 2.10 (s, 3H, CH3CO), 

3.25 (q, 4H, a I - C H 3 ,  J=7.2 H z ) ,  5.13 (d, lH, Ha, J=13 H z ) ,  7.53 (d, IH, 

HB, J=13 Hz) . 
4-luk3thylphenylamino)-3-butene-2-one (Entry 8 ) .  - To 132.16 g (1 ml) of 

4,4-dirrethoxy-2-butanone in 240 mL of methanol was added, portionwise 

under nitrogen, 54.1 g (1 ml) of d i m  nethoxide and 107.2 g (1 ml) of 

N-methylaniline. The reaction mixture w a s  refluxed overnight. To the 

cooled mixture was added d i c h l o m t h m e  and a cold aqueous solution of 

10% hydrochloric acid. After s t i r r i n g  for  15 min., the organic layer was 

separated, washed with w a t e r  and dried over anhydrous mgnesium sulfate.  

mval of the solvent by d i s t i l l a t i o n  gave 131.4 g (75%) of the desired 

c d e  enaminone. 

pure. 

(methylphenylamino)-3-butene-2-one obtained in t k i s  way exhibited sptro- 

scopic data identical  w i t h  those described i n  reference 1 4 .  

Column ChrCaMtography on silica gel of a part of the product gave an ana- 

lytical sanp?le. 

chrmtography . 

Proton NMR showed that the crude product was essentially 

Neither the z ismr nor other impurities were present. ??he 4- 

The yield based on the star t ing mterial was 60% a f t e r  
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to the E isamer under the reaction conditions. 

are push-pull ethylenes which have low torsional barriers of the 

double bond. See N. L. Allinger, E. L. E l i e l  and S. H. Wilen, "Topics 

in Steremhemistry," vol. 1 4 ,  p. 83, Interscience, New Yak, NY, 1983. 

In fact, enaminones 

(Received August 1, 1983; in revised form January 27, 1984) 
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