Experience the benefits of microwave-enhanced reaction rates in a system designed for sub-ambient temperature 
Now, we can perform low-temperature reactions in a microwave synthesis system and still achieve the same rate enhancements commonly associated with high-temperature reactions. CEM Discover CoolMate™ System performs standard temperature- sensitive reactions including carbohydrate chemistry, formation of carbanions and other highly reactive intermediates, while giving you the security of knowing that your reactions are under constant temperature control. 
CoolMate gives chemists access to new pathways in temperature-sensitive

reactions, some of which cannot be produced under conventional conditions. Because

microwave energy is transferred kinetically, not thermally, microwaves can accelerate reactions maintained at low temperatures. 
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The example in Figure 1 shows a substitution reaction between a dichlorobutene and a phenoxide anion, where the cis isomer is the desired product. Conventionally, this reaction takes 21 hours; 6 hours at 0℃, then it is allowed to warm to 20℃to react for an additional 15 hours. Using the microwave, we were able to allow the reaction to react over 35 minutes at 30℃ and achieved an 87% yield, which is higher than the conventional yield. Replicating the conventional temperature in a microwave did not produce as high of a yield as the microwave reaction at 30℃.The cis isomer was determined to be formed by NMR. 
Next we attempted to take the product of the previous reaction and perform a base-promoted elimination reaction to yield the phenoxydiene. As you can see from this reaction, it was performed at -60℃, substantially below the conventional reaction temperature of 0 – 25℃ in a much shorter period of time and yet achieved a much better yield. (Figure 2)
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Ring expansion reactions are incredibly useful tools in synthetic chemistry. They allow the formation of larger rings in otherwise very difficult situations without disrupting the rest of the ring. A significant number of these expansions require low temperatures due to the instability of the intermediate formed.They also generally take somewhere between one hour or up to several days to perform. Low temperature microwave synthesis has changed all of this. With the advent of the CoolMate, these reactions can now be performed in a microwave, thereby shortening the reaction time significantly.

The example shown in Figure 3 involves the formation of a cyclohexanone or cycloheptanone ring derivative. Conventionally, this reaction takes 4 hours in an ice bath. We were able to perform the reaction in 1 minute with 150 W. Please notice the yield for the cyclohexanone is significantly greater than the conventional yield. This is due to the formation of large molecular weight side products (possibly the result of aldol condensations) formed in the conventional reaction. In a microwave, because the reaction is so fast, these side products were not formed, thus generating more of the product. 
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Conventionally, the reaction shown in Figure 4 takes 4 hours in an ice bath to give a ratio of 85:15 for the two isomers. It was tried in a microwave for 1 minute, with a power of 150 W. The temperature started at –45℃and over 60 seconds, rose to +12℃. The yield of the two possible products was found to be 98%, in a 84:16 ratio, very similar to that using the conventional conditions. 

We then returned to the first reaction to determine how rapidly it was converting to product. By applying 50 W for only 15 seconds, 99% conversion to the two products was achieved, in a ratio of 87:13. To ensure this was not simply a rapid reaction, we cooled the solution down to –50℃ and let it warm to –40℃, the same temperature range over which it was irradiated, and the amount of conversion in 5 minutes was less than 10%.

