












































































































































































































103 

What is claimed is: 

 

1. A process for making crude compound (2): 

 
2 

 
comprising:  

(a) allowing ethyl isobutyrate to react with lithium diisopropylamide at a first temperature 

ranging from approximately -78° C. to approximately -10° C. to provide a lithium enolate of 

ethyl isobutyrate;  

(b) allowing the lithium enolate of ethyl isobutyrate to react with compound (1)  

 
         1 

 
 

at a second temperature ranging from approximately -20° C. to 0° C. to provide a reaction 

mixture; and  

(c) subjecting the reaction mixture to an aqueous work-up with organic solvent extraction 

to provide crude compound (2),  

wherein steps (a) and (b) are performed in the absence of DMSO or a chelating additive 

and wherein the crude compound (2) is not further purified. 

 

2. A process for making compound (3)  

 
          3 

 
comprising:  

 (a) performing the process of claim 1;  

 (b) hydrolyzing the crude compound (2) with an alkali metal base; and  

 (c) acidifying the product of step (b) to provide compound (3). 

 

3. The process of claim 2, wherein the alkali metal base is potassium hydroxide. 
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4. A process for making compound (4)  

 
          4 

 
comprising: 

 performing the process of claim 2 and  

 allowing compound (3) to react with CaO to provide compound (4). 

 

5. The process of claim 4, wherein compound (3) reacts with CaO in absolute ethanol at 

reflux and provides compound (4) in an ethanolic mixture. 

 

6. The process of claim 5, further comprising the steps of:  

 allowing the ethanolic mixture to cool to room temperature;  

 diluting the ethanolic mixture with methyl t-butyl ether to provide an ethanol-and-methyl 

t-butyl ether mixture;  

 allowing compound (4) to precipitate from the ethanol-and-methyl t-butyl ether mixture; 

and  

 filtering compound (4) from the ethanol-and-methyl t-butyl ether mixture to provide a 

filtered compound (4). 

 

7. A process for making a hydrate of compound (4), comprising:  

 performing the process of claim 6;  

 drying the filtered compound (4); and  

 hydrating the filtered compound (4) to provide the hydrate of compound (4). 

 

8. The process of claim 7, wherein the hydrating is performed at 100° C. 

 

9. The process of claim 1, wherein the lithium diisopropylamide is generated from 

diisopropylamine and n-hexyllithium. 

 

10. The process of claim 1, wherein the second temperature is approximately -20° C. 

 

11. The process of claim 1, wherein the second temperature is 0° C. 
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12. The process of claim 1, wherein crude compound (2) is made on a scale larger than 1 kg. 

 

13. The process of claim 1, further comprising allowing crude compound (2)  

 to react with an aqueous solution of CaO or Ca(OH)2 in water-miscible solvent to provide 

compound (4)  

 
          (4) 

 
 

14. The process of claim 13, wherein the water-miscible solvent is DMF, DMSO, acetone, 

methanol, ethanol or isopropyl alcohol. 
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