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Summary: Grignard reagent reacts with lithium (or sodium) formate in boi- 

ling THF giving the corresponding aldehydes in good yields. This reaction 

can be carried out at room temperature as well, but stirring of the reacti- 

on mixture for two or three days is required. 

Aldehydes can be obtained by the reaction of Grignard reagent with a 

variety of compounds1 and, recently, with several N-formyl amines 
2-4 

. Some 

of this formamides give the aldehydes free of secondary alcohol by-product. 

It has been also shown that aldehydes can be prepared in good yields by the 

reaction of scrupulously anhydrous formic acid with two moles of Grignard 

reagent, provided the reaction is carried out in THF solution 5 . The earlier 

described synthesis of aldehydes from formic acid [or copper(I1) formate: 

and Grignard reagents, on account of low yields, was of no preparative va- F _ 
lueb"' . 

In this paper we have investigated the possibility of avoiding the use 

of formic acid (the drying of this acid is a rather tedious process) and ha- 

ve found that the formylation of Grignard reagent with lithium or sodium 

formate is very convenient, one pot procedure, and gives aldehydes without 

secondary alcohol as by-product ; also, in this reaction only one mole of 

Grignard reagent is used and the transfer of the reagent to the dropping 

funnel is unnecessary. These salts are commercially available or may be 

easily prepared in the laboratory. 

Alkaline salts of formic acid are very slightly soluble in THF, but on 

heating, they react with Grignard reagent whereby the latter is added to the 

formate carbonyl group. If the reaction is carried out in ether, the yields 

are considerably lower, even after refluxing the reaction mixture for three 

days. If a mixture of ether and THF (1:2) is applied, the yields are appro- 

ximately the same as those obtained in THF, but a longer heating is requi- 

red ; this is significant in cases when it is more convenient to prepare 

Grignard reagent in ethereal than in THF solution. 
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Representative procedure: to 0.192 mole of Grignard reagent (prepared from 

4.8 g of magnesium, 37,4 g of 2-bromoanisol and 200 ml of THF),11.5 g (0.22 

mole) of lithium formate is added and the reaction mixture is heated with 

boiling in a nitrogen atmosphere until an almost clear solution is obtained 

(about 2 h); the major part of THF is removed by distillation, 100 ml of 

ether and about 0.1 g of hydroquinone are added to the residue, and the re- 

action mixture is decomposed with dilute HCl (cooled to 0'). 2-Methoxybenz- 

aldehyde is isolated in usual 

mmHg; mp 36-7'C. The yield is 
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Table RMgX + 

way and distilled under nitrogen: bp 114'C/l7 

23 g (85S). 

are grateful to the Serbian Republic Research 

HCOOLi(Na) - 
R%=O 

&try R-CHOb 
YieldC '$ 

HCOOLi HCOONa 

1. C6H5MgBr C6H5CH0 85 79 

2 . C6H5MgCld C6H5CH0 80 72 

3. o-CH30C6H4MgBr o-CH30C6H4CH0 85 76 

4. (CH3)2CHMgC1 (cH~)~CHCH~ 80 75 

5. p-BrC6H4MgBr p-BrC6H4CH0 83 69 

6. C6H5CH2MgC1 C6H5CH2CH0 79 

7. l-Naphthyl-MgBr l-Naphthaldehyd 78 

8. C6H5CH=CHMgBr C6H5CH=CHCH0 72 

aAll reaction were perfomed on a 0.1-0.2 mol scale using a small excess of 

HCOOLi(Na), b Aldehydes are identified in the form of 2,4_dinitrophenylhyd- 

razones. 'Based on Grignard reagent. 
d Prepared according to H.Normant8. 

References 

1. R.S.Brinkmeyer, E.W.Collington, A.I.Meyers, Org.Synth., 54, 42 (1974) 

and references therein. 

2. il.Comins, A.I.Meyers, Synthesis, 403 (1978). 

3. G.A.Olah, M.Arvanaghi, Angew. Chem., 2, (1981). 925. 

4. W.Amaratunga, M.I.Frechet, Tetrahedron Let-t., 24, 1143 (1983). 

5. F.Sato, M.Inoue, K.Oguro, M.Sato, ibid, 2, 2869 (1980). 

6. N.D.Zelinsky, Chem. Ztg., 28, 303 (1904). 

7. J.Houben, ibid, 3, 667 (1905). 

8. H.Normant, Bull. Sot. Chim. Fr., 728 (1957). 

(Received in UK 7 December 1983) 


