
PREPARATION OF PHLOROGLUCINOL TRIMETHYL ETHER* 

Preparation of alkyl ethers from phloroglucinol and alkyl halides or sulphates 
is complicated by formation of C-alkyl derivatives due to keto-en01 tautomerism 
of the phenol. However, a further consequence of this tautomerism is that 
dialkyl ethers can be obtained from phloroglucinol and alcohols under conditions 
resembling Fischer-Speier esteriflcation of acids. The dimethyl ether, prepared 
in this way by Weidel and Pollak (1900) and by Pratt and Robinson (1924), 
can then be methylated without difficulty to phloroglucinol trimethyl ether 
(Freudenberg 1920) ; Touchstone, Ashmore, and Huffman (1956) recently 
described various other trialkyl ethers obtained from phloroglucinol by this 
two-stage method. Bredereck, Hennig, and Rau (1953) have reported the first 
satisfactory preparation of phloroglucinol trimethyl ether (93 per cent.) directly 
from phloroglucinol, with inhibition of C-alkylation by maintaining pH 8-9 
throughout the methylation by gradually adding aqueous sodium hydroxide. 
An experimentally simpler and more convenient alternative is the methylation 
of anhydrous phloroglucinol by the standard anhydrous acetone-potassium 
carbonate technique as described below. 

Emperimental 
Anhydrous potassium carbonate (130 g ; 4 equiv) was added to a solution of anhydrous 

phloroglucinol (30 g) in dried (K,CO,) acetone (300 c.c.), and the mechanically stirred suspension 
was warmed almost to the reflux temperature before adding four quantities (3  x 22.5 and 1 x 10 c.c.) 
of freshly washed and dried (MgSO,) dimethyl sulphate (total 77.5 c.o. ; 3.5 equiv) a t  intervals 
of 15 min. Heating was discontinued after 3 hr (total), and the suspension was stirred for a 
further 1 hr after the addition of water (300 LC.) and aqueous ammonia (d 0.88 ; 25 c.c.) ; water 
was then added to dissolve salts and,the solution was extracted with ether. The ether extract 
was washed once with dilute hydrochloric acid, three times with aqueous sodium hydroxide, and 
finally with water before evaporation of the solvent. The residue was distilled a t  the water- 
pump and the pale yellow distillate solidified (34.1 g, %%), m.p. 45-48.5 OC ; recrystallization 
from methanol (30 c.c.) a t  0 OC gave phloroglucinol trimethyl ether in colourless prisms (24.8 g, 
62%), m.p. 52-53OC (Found: C, 64.1; H, 7 .1 ;  OMe, 55.1%. Calc. for C,H,,O,: C, 64.3; 
H, 7.2 ; OMe, 55.4%), and a further quantity (2.2 g, total 27 g, 67.5%) was obtained from 
the mother liquors. In  a similar experiment the anhydrous acetone solution of methylated 
product was filtered from inorganic salts, and the filtrate was concentrated by evaporation 
before being shaken with dilute aqueous sodium hydroxide and ammonia solution until the 
product (34 g, 85%) solidified (m.p. 42-46 OC) ; recrystallization from methanol (charcoal) gave 
colourless prisms of phloroglucinol trimethyl ether, m.p. 52-53 O C .  
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CHANGE OF 2,4-DIXTROPHENYLHYDRA21ONES ON ALUMINA 
AND SILICA GEL CHROMATOGRAPHIC COLUMNS* 

By D. A. F o ~ s s i  and E. A. DUN STONE^ . 
In  an investigation of the " cardboard " flavour in skim milk (Forss, Pont, 

and Stark 1955a, 1955b), the compounds responsible for this defect were found 
to be the C,-,, 2-enals and the 0,-,, 2,4-dienals. These unsaturated aldehydes 
were separated by passing their 2,4-dinitrophenylhydrazones through chromato- 
graphic columns. While these derivatives passed unchanged through alumina 
and silica gel columns when developed with ether and light petroleum, some of 
the 2,4-dinitrophenylhydrazones of the aliphatic saturated aldehydes and 
ketones which were also present were observed to change. Acetaldehyde 2,4- 
dinitrophenylhydrazone was the main product of these changes but formaldehyde 
and other 2,4-dinitrophenylhydrazones were also obtained. The proportion 
ohanged was greater when relatively small amounts of the 2,4-dinitrophenyl- 
hydrazone were applied to the column, and the effect was much more marked on 
silica gel than on alumina. 

Since alumina and silica gel columns have been widely used for the fractiona- 
tion of 2,4-dinitrophenylhydrazones (Gordon et al. 1951) and since further work on 
mixtures of aliphatic carbonyl compounds was contemplated in this laboratory, 
a study was made of the factors responsible for these changes. 

Use of ethanol in place of ether, use of other brands of silica gel, washing 
the gel with hydrochloric acid to remove iron, and extensive washing with water 
to remove hydrochloric acid, all failed to suppress the changes. 

I t  is possible that 2,4-dinitrophenylhydrazones and carbonyl compounds 
present in the solvents enter into an exchange reaction, but then the use of 
carbonyl-free solvents should suppress the changes, but this was not so. 

There exists the possibility that carbonyl compounds are produced during 
the passage of the solvent through the column and, while the reason for this 

* Manuscript received June 13, 1957. 
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