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Summary: The titled lithium reagents add to a variety of N,N-dialkylcarboxamides 
furnishing the enol ethers of a-dicarbonyl compounds. 

o~-Alkoxyvinyllithiums 2 derived from the corresponding alkyl vinyl ethers 1 (cyclic and 

acyclic) have been utilized as carbonyl anion equivalents. Due to their ease of preparation, there 
are many reports in which ~-alkoxyvinyllithium reagents have been employed in 1,2-addition 

reactions, 1 1,4-addition reactions, 2 and for natural product syntheses. 3 However, the addition of 
~-alkoxyvinyllithiums 2 to N,N-dialkylcarboxamides 3 has not been investigated despite the 

structurally attractive and functionalized products that might result as shown in Scheme I. 4 These 
same products, however, are also available by the reaction of ~-alkoxyvinyllithiums and carboxylic 

acids, s,6 although this reaction requires at least 2 equiv, of lithium reagent at room temperature, 
still affording modest yields. 7 Furthermore, the preparation of ~-alkoxyvinyllithium reagents 2 from 

S c h e m e  I 
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the corresponding alkyl vinyl ether 1 is generally accomplished with tBuLi in THF at 0°C. 

However, in many cases the t-BuLl deprotonation of THF competes with the desired metalation. In 
order to avoid this side reaction, Boeckman et al. employed excess tBuLi (1.5 ~ 3.0 equiv.) in a 
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minimal amount of THF.ld.lg Sebastian et aL used this procedure with 1.5 equiv, of tBuLi to obtain 
~-ethoxyvinyllithium.e Although a good yield of o~-alkoxyvinyllithium can be obtained by using 

excess tBuLi, these lithium reagents are always contaminated with acetaldehyde enolate anion 
and ethylene from the decomposition of THF by excess tBuLi.ln In this paper, we wish to describe 
the preparation of enolate-free (z-alkoxyvinyllithiums 2 and their reactions with N,N- 

dialkylcarboxamides 3. 
Initially, we examined conventional metalation conditions (tBuLi or nBuLi in hexane, 

pentane, hexane-ether, hexane-THF; 2 equiv, hexane-HMPA) in an attempt to prepare c¢- 

ethoxyvinyllithium but none of these methods were successful. However ethyl vinyl ether is 
deprotonated efficiently by tBuLi in tetrahydropyran (THp)9, lo and this was confirmed by the 
reaction of piperonal with cz-ethoxyvinyllithium. 11,~2 Furthermore, this procedure could be applied 
to the preparation of other (z-alkoxyvinyllithiums (See Table I). The reaction of several c¢- 

alkoxyvinyllithium reagents with N,N-dialkylcarboxamides are shown in Table I. Unless otherwise 
noted, 1.3 equiv, of tBuLi was employed to generate the cz-alkoxyvinyllithium. In all cases, the 
amide addition afforded the desired (z-alkoxy-ec,~-unsaturated ketone in good to excellent yields. ~3 
Surprisingly, in entry 6, the very acidic protons present at the ~-position of the carbonyl group did 

not deter the nucleophilic displacement of the amido group. In entries 8, 9 and 10, the methoxy- 
substituted and 6,6-disubstituted dihydropyran anions are shown. Although literature reports 
indicated that these two dihydropyrans required 2 equiv, and 3 equiv, of tBuLi in THF, 
respectively,ld,lg 1.3 equiv, of tBuLi was sufficient in THP solution. In an effort to change the 
course of addition we also performed the reaction in entry 1 in the presence of HMPA, and found 
that it had no effect on the results in the table. Finally, it should be noted that although there are 
extensive reports of ortho-metalation of N,N-dialkylbenzamides (e.g. entries 4 and 5, Table I) 
using lithium bases, 14 little or no such reaction was found to occur under these conditions. 

Typical Procedure for 5-phenyl-2-ethoxy-l-penten-3-one (Table 1, entry 7): To a stirred, 
cooled (-78°C) solution of ethyl vinyl ether (138 rag, 1.92 mmol) in THP (Aldrich, used as received, 
0.70 mL) was added tBuLi (1.66 M of pentane solution, 0.88 mL, 1.47 mmol) dropwise. After 
stirring at -78°C for 10 rain, the mixture was warmed to -3~-5°C, stirred for 30 rain, recooled to 
-78°C, diluted with THF (3.0 mL) and treated with N,N-dimethyl hydrocinnamic carboxamide (200 
mg, 1.13 mmol) in THF (0.4 mL). After stirring for 12 h at -78°C, the mixture was poured into water, 
and extracted with ethyl acetate. The extract was washed once with water, brine, dried over 
MgSO4 and concentrated. Flash chromatography is (10 % EtOAc/hexanes) gave 5-phenyl-2- 
ethoxy-l-penten-3-one (202 rag, 88 %) as a colorless oil. 
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Table 1. Reaction of c¢-Alkoxyvinyllithiums with Dialkylcarboxamides. 
Amide 3 (~-Alkoxyvinyllithium ~,b Product 4 Yield (%)c 

1. ~]/CONMe2 '1~oEtLi C ~ ~  OEt 90 

0 .~CONEt2 Li d ~ O E t  
4. ~k.OEt 83 

MeO" ~ MeO" v O 
~CONEt2 Li ~ O M e  

5. .,,,,,~OM e d 83 
MeO" ~ MeO" 

OEt 
6. ~]~CONMe2 Li 

~OEt  88 

O ~ CONMe2 Li ~ ~ J * ~ O E t  
7. ~k.OEt 88 

O 

O 
9. ~ IOVCONMe2 Li I ~ O M e  ~ ] / O v ~  OMe 95 

O 
10. [ ~  OVCONMe2 Li ~" O"4OMe , ~ , O ~ J ~  O~OMe 

IIL~Me 62 L j  LJ'~e 
~' I~.~ ~ ~ 11. DMF H 70 (98) f 

a) All reactions were carried out at -78°C and the reaction time was about 10 h. b) Unless otherwise 
noted,1.3 equiv, of a-alkoxyvinyllithium was used. c) All yields are for isolated products, d) 1.5 equiv. 

of lithium reagent was used. e) 1.2 equiv, of lithium reagent was used. f) Crude yield. The purity was 
determined to be 91% by 1H-NMR. The main impurity was Et20(6%). 
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