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In oonneotion With our previous work on the synthesis of Borne phenolio 

mould metabolites (1) and the researches in progress on the reactivity 

of phenoxymagnesium halides (2,3)cArOM&,(I) (a),ie have investigated 

their behaviour towardSorthoformio eeters.We found that on heating the 

halides (I) dth an exoesa of ethylorthofonaate the oorreaponding 

ortho-hydroxyaldehydes are formed without aq deteotable amount of the 

para-isomer.This reaction offers therefore a valuable praotioal method 

for the selective orthoformylation of phenols. 

A tqpioal 'prooedure is as follows : 0.1 mole of =-oresol was added 

at room temperature to the equivalent amount of EtldgBr in etherswhen 

the evolution of ethaue had ceaaed,20--30 ml of ethylorthoformate was 

added,and the ether distilled at ordinary pressure allowing the tempe- 

rature to rise to loocC.At this point the reaction mixture wms de- 

oomposed with aqueous 10% hydroohlorio aoid and then extracted with 

ether.Steam distillation of the oil left after removal of the solvent 

gave 2-hpdroq-+methylbenaaldehyde in 42 $ yield(oaloulated on the 

weight of the pure 2,4-dinitrophenylhydrasone,m.p.2si-2s2c); no 

M@roxy-s-methylbensalde&de oould be deteoted in the residue of 

the steam distillation. 
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The results obtained with different phenols and phenolethers are 

presented in Table I. 

Starting msterial 

Phenol 

o-Cresol 

m-cresol 

pCreso1 

2, S-Xylenol 

3,4--191101 

s,s-Xylenol 

p-tert.Butylphenol 
2-Methyl-4-tert. 

butylphenol 

Thsmol 
@r%'8PO1 

o-Ifethoqphsnol 

m-Methoxyphsnol 

p-Nethoxyphsnol 

o-Chlorophenol 

pChlorophsno1 

Table I 

Product 

2-Hydroqr-benxaldehyds 

2-HydFory-3-methyl- 

2-Q&roxy-4-methyl- 

n-Hydrow-5-methyl- 

2-Ey&oxy-3,6-dimethyl- 

2-~~-4,%dimethyl- 

2-Hydro~-4,6-dimethyl- 

2Aiydroxy-s-tert.butyl- 

2-Hydroq-3-methyl-5-tsrt.butyl- 

2-Eydro~-3-isopropyl4_-methyl- 

2-Hydroqr-3-I6ethyl-6-isOprOpyl- 

2-Eydrory-3-methoxy- 

2-Hydroq-r-methoxy- 

2-Ey&oqr- s-methoxy- 

2-Eydroqr-a-ohloro- 

2-Hydroqr-s-ohloro- 

Beld k(5) 

(asDm) 

7 

42 

22 

30 

55 

2s 

33 

I3 

37 

45 

4.5 

18 

12 

1.5 

4.3 

The reaction proved to'rbe highly speoifio for the orthofmlation 

of phenols and in this regard differs from the methods-'are&# knOJm(6); 

no p-hydaoxy isomer oould be found in the reaction mile la all the 

oases investigatsd,and ortho-disubstituted phsnole suok as nfrwlenol 

xsre reoovsrsd unaffected. 

FWnols oontaining electron-attracting substituents do not react 

indipendsntly from the position of the substitusnt in Tespeot to the 

hydro~l;thns,negative results h8vs been obtained with:the mrgnsSiUUi 

derivatives of o-,61- and poarbomethoqr- and nitro-phenols,& Very 

poor yields are given by ahlorophenols.Alkyl substitu$ts facilitate 

the prooess,but sterio factors olearly 8ffeot its gsn&ti oourss. 

Ortho alI@phenols are more reactive than their meta aud psrtisomars; 

mor@Jver,fa 2,5_dialkylphenols,the yield decreases mti&ly asa 

a bul@ substituent is present in a-poaition as in ths 088s of 

oarvaorol. 
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The formation of inter- or intramoleaular complexes oonoerning the 

phenoxymagnesium oompounde plwys also an important role,aa shown by 

the behaviour of the three iaomerio methoryphenole.The reaotion is 

inhibited in aprotio eolvente only when they possess a high oomplexing 

and/or solvating power on the oation(r);aooordingly,phenow- and 

p-methylphenoxymagnesium bromide do not reaot in pyridine or dioxane 

at 1006 with ethylformate,but they behave normally in benzene a@ 

*lene trolution.In an experiment performed in a protio solvent 

(phenolymagneaium bromide in a large excess of phenol) in the usual 

oonditiona,no reaction oowrred. 

Ire thank prof. Quilioo for his kind encouragement. 
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l:C.Cardani and Q.Casnati,~azz.Chim.It.~43(193r);C.Cardani,~.Caenati, 

F.Piozzi end B.Cavalleri,Gazz.Chim.It.se,469(19ss). 

9.bbout the reaotivity of the phenoxymagnesium halides see H.Qilman 

and F.Sohulz,Beo.trav.ohim.~9sz (1926). 

3.Some examples of Kolbe's reaction for phenozymagnesium halides were 

reported by B.Oddo,Gazz.Chim.It.~2ss(1911). 

r.It ie possible that equilibria of type 4 

9 m ;- (~)24?Wr2 

or similar rey ooour in the oonditions in whioh the reaction is 

oarri6d out;the phenozyderivative actually involved in the prooeas 

might'tberefore possese a structure different from (I). 

s.Some umdaaged phenol is always present in the reaction mixturej 

aotual yields on the reaoted phenol are therefore eomenhat higher. 

ha ohromatomaphic analysis of the crude reaotion produet shoved 

that no other substanoe,besidea the o-hydro~laldehyde and the 

phenol,waa present. 

6.!Che Duff reaotion is also hiply aeleotive,but frequently,besidea 

the expeoted o-hydroxyaldehydes,o,p-dialdebydes are formed vhioh 

maJ in some oaeea beoome the only reaction produot.See Note I. 

?.B.Kornblum,P.J.Berrigan andK.J.Le l9oble,J.Am.Chem.Soo.~1141(l963). 


