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In connection With our previous work on the synthesis of some phenolic
mould metabolites (1) and the Tesearches in progress on the reactivity
of phenoxymagnesium halides (2,3)" ArOMgX,(I) (4),¥e have investigated
their behaviour towardsorthoformic esters.We found that on heating the
halides (I) with an excess of ethylorthoformate the corresponding
ortho-hydroxyaldehydes are formed without any detectable amount of the
para~isomer.This reaction offers therefore a valuable practical method
for ithe selective orthoformylation of phenols.

A typiocal ‘pu:ooed.ure is as follows s 0.1 mole of o-cresol was added
at room temperature to the eguivalent amount of EtMgBr in etherjwhen
the evolution of ethane had ceased,20-30 ml of ethylorthoformate was
added,and the ether distilled at ordinary pressure allowing the tempe—
rature to rise to 100°C.At this point the reaction mixture was de-
composed with aqueous 1o$ hydrochloric acid and then extracted with
other,Steam distillation of the 01l left after removal of the solvemt
gave 2-hydroxy-3-methylbenzaldehyde in 42 % yield(caloulated on the
weight of the pure 2,4-dinitrophenylhydrazone,m.p.251-252°)3 no
4=hydroxy-s-methylbenzaldehyde oould be detected in the residue of
the steam distillation.
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The results obtained with different phenols and phemolethers are
presented in Table I.

Table I
Starting material Product Yield %(s)
(as DNP)

Phenol 2-Hydroxy-benzaldehyde 7
o=Cresol 2-Eydroxy-3-methyl- 42
m~Cresol 2-Hydroxy-4~-methyl- 22
p-Cresol 2-Hydroxy-5-methyl~ 30

2, 5~Xylenol 2-Hydroxy-3, 6~dimethyl- S5
3,4=Xylenol 2-Hydroxy—4, 5—-dimethyl- 25

34 5=Xylenol 2-Hydroxy-4,8-dimethyl— 38
p~tert.Butylphenol 2-Hydroxy-s-tert.butyl- 13
2-Nethyl-4-tert. 2-Hydroxy-3-methyl-s-tert.butyl- 37

butylphenol

Thymol 2~-Hydroxy-3~isopropyl-s-methyl- 4s
Carvacvol 2-Hydroxy-3-methyl-s~isopropyl- 45
o-Methoxyphenol 2-Hydroxy-3-~methoxy- -
m-Methoxyphenol 2-Hydroxy-4-me thoxy- 18
p-Nethoxyphenol 2-Hydroxy~ S-~methoxy- 12
o~Chlorophenol 2-Hydroxy~3~chloro~ 15
p=Chlorophenol 2-Hydroxy~5~chloro- 43

The reaction proved to:be highly specific for the orthofommylation
of phenole and in this regard differs from the methods:alresdy knowm(é)s
no p-hydvoxy isomer could be found in the reaction mixi¥re in all the
cases investigated,and ortho-disubstituted phenols suck as 2,$~-xrylenol
were reocovered unaffected.

Phenols containing electron-attracting substituents do not react
indipendently from the position of the substituent in golpect to the
hydroxylj;thus,negative results have been obtained with. the magnesium
derivatives of o~ym- and p-carbomethoxry- and nitro-phenols,and very
poor yields are given by chlorophenols.Alkyl substituepts facilitate
the process,but steric factors clearly affect its gonera.l course,
Ortho alkylphenols are more reactive than their meta and pars isomerss
moreover, for 2,S-dialkylphenols,the yield decreases drmtio&lly when
a bulky substituent is present in S-position as in the ’oaae of

carvacrol.
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The formation of inter- or intramolecular complexes concerning the
phenoxymagnesiun compounds plays also an important role,as shown by
the behaviour of the three isomeric methoxyphenole.The reaction is
inhibited in aprotic solvents only when they possess a high oomplexing
and/or solvating power on the cation(7)jaccordingly,rhenoxy~- and
p-methylphenoxymagnesium bromide do not react in pyridine or dioxane
at 100° with ethylformate,but they behave normally in benzene apd
xylene solution.In an experiment performed in a protic solvent
(pbenoxymagnesium bromide in a large excess of phenol) in the usual
conditions,no reaction occurred.
We thank prof. Quilico for his kind encouragement.
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