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SYNTHETIC COMMUNICATIONS, 26(18), 3491-3494 (1996) 

AN IMPROVED PROCEDURE FOR THE LARGE SCALE 
PREPARATION OF 2-CHLORO-4,6-DIMETHOXY-193J-TRL4ZINE 

Jason S. Cronin, Francis 0. Ginah, Angela R. Murray, James D. Copp* 

Chemical Process Research and Development, Lilly Research Laboratories, 
A Division of Eli Lilly & Company. Indianapolis. IN 46285-4813 

Abstract: A robust process for the preparation of multikilogram quantities of 2- 
chloro-4,6-dimethoxy-1,3,5-mazine (1) is described. 

Recent advances in the preparation of esters, amides, anhydrides and 
peptides have utilized 2-chloro-4,6-dimethoxy- 1,3,5-mazine 1 as a carboxylate 
activating agent'. Racemization of the position a to the carboxylate functionality 
is minimized with the use of 1, thereby making it especially useful for peptide 
synthesis and other chiral syntheses'. The preparation of 1 from cyanuric chloride 
and methanol has been previously described in the literature2. The reaction 
utilizes methanol and water as the solvent system with 2 equivalents of sodium 
bicarbonate as the hydrogen chloride scavenger (Scheme l)3. The reaction 
temperature is controlled at 3OOC. In our hands, the application of this protocol to 
the production of kilogram quantities of 1 was not successful. 

*To whom correspondence should be addressed. 
Internet: Jim@ Lilly.Com 
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Scheme 1 

Due to the requirement for kilogram quantities of 1, we required a robust 
synthesis. In our studies of the reaction, we observed the production of the 
trimethoxytriazine 2 as the reaction neared completion. Analysis using reaction 
calorimetry indicated a significant exotherm was associated with the conversion of 
the 1 to 2. Additional experimentation demonstrated that the conversion of 1 to 2 
was facilitated by higher temperatures. Given the concern of temperature control 
ability at a larger scale, we investigated alternative reaction conditions which 
might provide for a more robust process. 

We discovered that the addition of 3 equivalents of sodium bicarbonate to 
the reaction mixture significantly decreased the conversion of 1 to 2 and 
eliminated the observed exotherm at the end of the reaction in which only 2 
equivalents of sodium bicarbonate were used. Table 1 is a comparison of the 
results obtained from the two reaction procedures4. The data in Table 1 suggest 

Table 1. Production of 2,4,6-Trimethoxy-1,3J-triazine 2 as a 
Function of Reaction Conditions 

entry equivalents reaction % 2 30 minutes time for 
of base temperature after endpoints conversion of 1 

to 2 

1 2.0 30" C >lo% 100% @(2 hr) 
2 2.0 4oo C >20% 100% @(I hr) 
3 3.0 30" C 1% 3% @ (12 hr) 
4 3.0 40" C 2% 9%@ 12hr 
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2-CHLORO-4,6-DIMETHOXY- 1,3,5-TRIAZINE 3493 

that the use of an additional equivalent of base provides a good measure of 
robustness to the synthesis. Only 9% of the mmethoxy derivative 2 was formed at 
the higher temperature after 12 hours compared to quantitative conversion of 1 to 
2 in 1 hour under the same conditions with 2 equivalents of base. Application of 
the protocol using 3 equivalents of sodium bicarbonate yields 1 in 65% yield. The 
procedure improves the yields of 1 and results in less conversion of 1 to 2 as the 
reaction approaches completion. This protocol has been run successfully on a 
scale of 20 Kg. 

Experimental 
A mixture of 12.3 equivalents of methanol, 2.7 equivalents of water and 3 
equivalents of sodium bicarbonate is cooled to 10 to 15" C. Cyanuric chloride is 
added and the resulting mixture is warmed to 35" C6. The reaction mixture is 
stirred until the intermediate 2,4-dichloro-6-methoxy-1,3,5-mazine is no longer 
present (about 12 hours as demonstrated by gas chromatographic analysid). 
Water (5 volumes) is added and the resulting mixture stimd for 30 minutes. The 
product is isolated by filtration and the filter cake is washed with deionized water. 
The wet cake is dried under vacuum at 30" C to give a 65% yield of 1 as white 
crystals: mp 72 - 74.6 (lit2b 74.2 - 76.2); Anal. Calcd for C5HgN302C11: C, 
34.21; H, 3.45; N, 23.93. Found: C, 34.47; H, 3.72; N, 23.68. 

Acknowledgements: We express our appreciation to Tim Lonis for the reaction 
calorimetry data generated for this reaction. 
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