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Can the Baylis-Hillman reaction be modified to work with epoxides? 

Several B-H reviews have appeared covering this reaction in very great detail. For 
example:

By:    D. Basavaiah et. al.   

If you review these references as I did you will find few if any mention of  a reaction 
with epoxides.

To get a fix on the reason for this lets look at the mechanism:



DABCO (other catalysts) adds to the vinyl EWG compounds like acrylate esters in a 
Michael reaction. Then the intermediate adds to an electrophile like a carbonyl then the 
intermediate falls apart to product and catalyst. The problem is that should an epoxide 
replace the carbonyl, DABCO would react with it to probably cause polymerization 
especially in the case of ethylene oxide.  Also there would be no way that reaction could 
go by the above catalytic mechanism. However the following reference suggests a 
possible route to a modified B-H epoxide type reaction.



Path b is prevalent.

Admittingly, I do not have access to all the journals, but I can at least look at their  

published abstracts for example one of the few concerning epoxides (would like to see 

this one):New directions for the Morita− Baylis–Hillman reaction; homologous aldol 

adducts via epoxide opening

ME Krafft, JA Wright - Chemical communications, 2006 - pubs.rsc.org
In the presence of nucleophilic catalysts, epoxides have demonstrated variable stability and 
reactivity. An early communication reported that epoxides failed to yield recognizable products 
in the tertiary amine-catalyzed intermolecular MBH reaction with acrylates 8 whereas α,β- ...
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The above catalyst gave a 65% yield with propylene oxide.

Besides the above references, and both of the above are very unsatisfying, I cannot find 

further reactions of the Baylis-Hillman type reaction with epoxides. However, let me 

propose the following preparation of alpha-methylene gamma butyrolactone (MBL):

B must have the ability to add by a Michael reaction without attacking the epoxide. 

Acrylamide could be substituted for MA to afford the alpha-methylene gamma-

butyrolactam monomer.

MBL has an extensive literature revolving around it's ability to polymerize and

copolymerize under free radical initiation very much like methyl methacrylate. Inclusion

in polymers raises their Tg affording harder scratch resistant coatings.  Assuming other 

epoxides might react, a wide variety of monomers would become available.   

Patent references to MBL:

The apparently most economical(?) synthesis is with formaldehyde and butyrolactone.

US 6,313,318 below claims this apparently simple process. It has to be conducted under 

high pressure in specialized equipment. Excess formaldehyde, I assume has to be 

recycled. All of this suggests high cost. My idea to use ethylene oxide could be more 
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economical?  Please look at the patents that cited this patent:

https://www.google.com/patents/US6232474#backward-citations



The above are a sampling of alpha-methylene-gamma-butyrolactone patents. Apparently

DuPont failed to pay to keep their patent inforce?



Alpha-methylene-gamma-butyrolactams (MBLA)

Comparing MBL to the corresponding lactam, one would expect a polymerizable 

monomer that would produce harder scratch resistant water soluble coatings because 

they would exhibit higher Tg's than PVP. PVP could be fine tuned to form harder and 

stiffer films by copolymerization with this monomer. Such copolymers could compete in

hair fixatives at lower levels as compared to PVP.

As an aside, synthesis of  various lactams themselves has been reviewed by S. Comesse 

et. al., JOC 2008, 73, 5566-5569. In that paper they present the following chart:

Please look at the references for the citations to each method ( for convenience they 

appear below). Some of the synthesis procedures are more commercially conceivable 

than others and obviously a dedicated program would be required to perfect one or 



another or even to invent a new approach. I show this chart  as potential methods to 

prepare substituted derivatives that could be converted to the alpha methylene 

derivative.

 

There are patent references to MBLA that show that it can be radically polymerize by 

free radical initiation. I am not sure that commercial products resulted, but because the 

patents to Dupont (and there are several for MBL), one would think that this monomer 

would also be commercially available from them? If not, I suspect that commercial 

manufacture of the lactam monomers proved economically unacceptable. If true, then 

the point here is that an economical synthesis would lead to commercial success in my 

opinion because hair fixatives with higher Tg vs. PVP would have a niche. In general, 

the ability to control the Tg of copolymers must be of value.
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The following are literature examples of the synthesis of these alpha-methylene lactams:



I hope this report is of value....thanks for reading! rloginconsulting.com


