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In our quest for a one-carbon homologation of organometallics leading to al- 

dehydes. a goal with comparable significance to the carbonation of organometallics, we turned 

to the dihydro-1,3-oxazines, 1 and 2. 
1 

This ring system has already been shown to be of con- 

siderable value as a precursor for two’ and three 
3 

carbon extended aldehydes, ketones4 and 

acids. 
5 

We report here results which, with respect to our initial aim, were only partly suc- 

cessful yet revealed some unusual properties of the dihydro- 1,3-oxazine ring. 6 
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The trimethyldihydro-1.3-oxazine. 1 [ bp 37O (42 mm); ir (neat) 1665 cm-l; 

nrnr (ccl4) 66.75, (s, 1, N=CH ]was treated with 1. 1 equiv of n-butyllithium at -78’ in THF 

in an attempt to generate the anion , 1. After hydrolytic work-up, the isonitrile fi (80%) was 

obtained as the only product [ bp 47O (0.4 mm); ir (neat) 3395 and 2115 cm -l; nrnr (CC14) 

83.95, (m, l), 3.45, (b, 1, exchanged with D20). m/e 127 1 The isonitrile was also obtained 

when 1 was treated with butyllithium at 25O. The dihydro- 1,3-oxazine anion (I) is therefore 

not sufficiently long-lived under these conditions to be synthetically useful for reaction with 

electrophiles. The reversible nature of the hydroxyisonitrile and the dihydro-1,3-oxazine 

was confirmed by heating the former (tetradecane, 2hr, 250’) and completely converting it to 

the latter. These results support the presence of a similar equilibrium recently postulated7 

to precede the formation of 2 -oxazolines (2) from metallated isonitriles and carbonyl com- 

pounds. 

When the oxazine 1, in ether, was treated with n-butyl- or t-butyllithium at -78O, addition to 

the C=N link occurred and the tetrahydro-1,3-oxazines 2 and 4 were obtained in 66 and 55% 

yields respectively. Hydrolysis in aqueous oxalic acid afforded valeraldehyde 2 (2,4-DNP 

107-108’) and pivaldehyde 5 (2,4-DNP 208-209’). The formylation of organolithium reagents 

was, therefore, shown to be feasible and the potential value of this method for preparing lab- 

elled aldehydes (1-C14, 018) from ready sources ( 
14 

CN@ and H2018) is obvious. 

The 2-bromodihydro-1,3-oxazine z (unstable oil, conveniently stored as its 

perchlorate salt 10 at -20’) was treated with n-butyllithium and likewise found to yield the - 

hydroxyisonitrile 8. This is undoubtedly due to formation of the anion z via halogen-metal 

exchange. Unexpectedly, the reaction of 2 with Grignard reagents resulted in complete re- 

covery of starting material. 9 Heating ( -125O) converted 2 to the bromoisocyanate 12 [m/e 

206; ir (neat) 2255 cm -l; nmr (CC14) 84.25 (m, l), 2.18 (m,2). 1.80 (d, 3) 1.40 (d.6)]. 
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This unusual thermal rearrangement presumably occurs through an intermediate approaching 

the dipolar species 11 which involves bond rotation and recombination forming g. On the - 

other hand, the perchlorate salt 10 was quite susceptible to nucleophilic addition being easily - 

transformed by water into the cyclic carbamate 13 (mp 124O) and by alcohols to the 2-alkoxy - 

derivatives 15 and l&, after neutralization. Alkylation of 13 with methyl iodide-sodium hydnQ - - 

resulted only in N-methylation 14 (mp 84O) and no O-methyl product 15 was observed. Studies - - 

are in progress in an attempt to capitalize on the unusual properties of 1. and 2 toward useful - 

one-carbon homologation processes. 
10 
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