
VII.-The Formution of Orcinol and othey Coladewsation Products from 
Dehydyacetic acid. 

By N. COLLIE, Ph.D., and W. S. MYERS, B,Sc. 

IN a paper presented to the Society some time ago (Trans., 1891, 
59, 179), one of us drew attention to the fa,ct that dehydracetic acid 
was probably the &lactone of tetracetic acid, 

CH3*CO*CH2*CO*CH,*CO*CH2-CO0 H 
Tetracetic acid. 

CH3*CO*CH2*5::CH*CO.CH2*CO 
I 0 

Dehydracetic acid. 

Since then various experiments have been tried in order to further 
test the correctness of this idea, but, up t o  the present, without, 
success. During the prosecution of these experiments, however, 
several new compounds have been obtained which are of interest, as 
they show how easily the derivatives of dehydracetic acid condense, 
forming compounds which belong to the aromatic series. 
The formula which Feist (AmaaEen, 257, 253) has suggested for  

dehydracetic acid, 

CH3.5: :C H* C 0 *yH*C O*CHs 
0 GO n 

Dehydracetic acid (Fciet). 

is capable of explaining nearly all the reactions of that acid, but in 
one or two points it fails. For instance, when dehydracetic acid is. 
treated with phosphorus pentachloride, a dic hloride is produced, 
which is an indication of the existence of two hydroxyl groups ; and 
when this chloride is heated with sulphuric acid it yields a new acid, 
isomeric with dehydracetic acid; on account of its electric con- 
ductivity, however, it is to be regarded as a true acid containing the 
carboxyl group, and is called by Feist cca-dimethylpyronecmboxylic 
acid. 

Dehydracetic acid.. .............. 
aa-Dimethylpyronecarboxylic acid . 
Isodehydracetic acid ............. 

K = 0.00053 
K == 0.0385 
K = 0.523 

As aol-dimethylpyronecarboxylic acid is resolved, on heating, int,o 
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FORMATION OF ORCINOL FROM DEHYDRACETIC ACID. 123 

carbon dioxide and aa-dimethylpyrone, according to Beist, its formula 
must be 

0 0 
/\ 

CH3*# f*CH3 
HC C*COOH’ 
\/ co \/ 

I 

GH, 
aa-Dimethylpyronedicarboxylic acid. Isodehydracetic acid. 

I f  this formula is correct, the new acid ought, on account of the 
proximity of the CO group to the carboxyl group, to possess a higher 
constant even than isodehydracetic acid ; but this is not the case. 

The explanation which the tetracetic lactone formula gives is more 
in harmony with the facts. 

CH,-C( OH):CH*y:CH*C(OH):CH*CO 
I 0 

Dehydracetic acid. 

CH,*~Cl:CH*Q:CH*CCl:CH*CO 
1 -  0 

Dichloride of dehydracetic acid. 

When treated with sulphuric acid, the dichloride gives this new acid 
isomeric with isodehydracetic and dehydracetic acids. By elimina- 
tion of hydrogen chloride and addition of water, we get 

CH,*C:CH*CO*CH:C*CH2*COOH 
I ~........._...........~._..~*......... I ...... 

OiH H O  :i 

and the aa-dimethylpyronecarboxylic acid of Feist becomes- 

0 
/\ 

HC CH 
CH3-R fl* C Hz*CO OH 

7 

16 
which on heating would lose carbon dioxide and also give aa-dimethyl- 
pyrone; an acid having this formula, as i t  is a derivative of acetic 
acid, would probably have a lower constant than isodehydracetic acid 
and not a larger one. 

If, therefore, we were able to prove that Feist’s aa-dimetlylpyrone- 
cmboxylic acid is really a derivative of acetic acid, then this fact 

K 2  
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124 COLLIE AND MYERS : THE FORMATION OF 'ORCINOL 

would be a very conclusive argument in favour of the tetracetic acid 
lactone formula for dehydracetic acid. 

Accordingly many attempts were made to produce, if possible, the 
ax-dimethylpyronecarboxylic acid by the following method :- 

0 0 

and then by acting on this sodium compound with ethyl chloro- 
formate introduce the carboxylic group in the place of the sodium. 
Hut all attempts were unsuccessful. Diacetylacetone was also treated 
with sodium, and the resulting sodium compound decomposed by 
ethyl chloroformate, bu t  unaltered dimethylpyrone was the only com- 
pound which could be separated from the products of the reaction. 

Although, therefore, the chief point a t  issue remains in much the 
same state,* shill as we have obtained two interesting instances 
of the  condensation of dehydracetic compounds, we venture to bring 
the results before the Society. 

Preparation of Orcinol from Dehydracetic acid. 

The production of a substance resembling orcinol when dehydrace tic 
acid is treated with baryta was first noticed by Oppenheim and 
Precht (Bey., 9, 324). They did not obtain enough, however, to 
make an analysis. W e  first noticed the production of this substance 
during the preparation of the large quant-ities of dimethylpyrone and 
diacetylacetone which were necessary for the work already men- 
tioned. 

In the preparation of diacetylacetone, dimethylpyrone is treated 
with hot concentrated solution of barium hydrate. This precipitates 
a yellow barium salt, which, when dissolved in dilute hydro- 
chloric acid gives diacetylacetone. The diacetylacetone niay be 
removed by shaking out with chloroform, and the aqueous residue 
containing barium chloride, after evaporating to dryness, yields by 
extraction with alcohol a considerable quantity of orcinol. The 
amount varies with different experiments ; once we obtained as much 
as 4 grams from a batch of 150 grams of dimethylpyrone. W e  
also tried several ot,her methods to see if we could increase the yield, 
but without success. 

* It might be mentioned here that H. v. Pechmann has recently shown (Ber.. 
But 24, 3603 and 4095) that dehydracetic acid can be prepared from citric acid. 

this method of formation does not tlirow any additional light on its constitution. 
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AND OTHER PRODUCTS FROM DEHYDRACETIC ACID. 125 

No orcinol was obtained on heating the dry sodium or barium 
salt of dehydracetic acid. On boiling dehydracetic acid with barium 
hydrate, traces were noticed. By heating dehydracetic acid with 
syrupy caustic soda solution at  150", a considerable amount was 
obtained mixed with an acid which yielded orcinol and carbon dioxide 
when heated. 

The orcinol obtained by tbe above methods was recrystallised from 
alcohol and ether. It melted, when pure, at  58", and distilled at  
287-290". It was very soluble in water, and had a sweet taste. 
But the reaction which was always used to prove its presence 
was the prodiiction of homofluoresce'in when it was boiled with 
canst,ic soda and chloroform. This homofluoresceYn is a bright red 
substance which dissolve's in water with a splendid green fluo- 
rescence. 

When the orcinol was treated with excess of bromine, pentabrom- 
orcinol was formed (an analysis gave 76.8 per cent. Br ; calculated 
for C,H,O,Br,, 77-07 per cent. Br). A combustion of the oreinol was 
also made. 

0.1312 gram of substance gave 0.2855 gram GO, and 0.0876 

0.1545 gram of substauce gave 0.3368 gram GO, and 0.0990 gram 
gram H,O. 

HZO. 
Found. 

Calculated for 7-F 
C;H,02,H20. I. 11. 

C .......... 39-15 59.34 5936 
H .......... 7-03 is41 7.11 

Thus proving, beyond doubt, that  the substance was orcinol. 
Various attempts were made to separate the acid obtained by the 

action of caustic soda on dehydracetic acid, but, as the acid was not 
only very soluble in water but was also mixed with orcinol itself, it 
could not be obtained in  a state fit to deteymine its properties. It 
did not resemble orsellinic acid, with which it is isomeric, but in 
several respects resembled the dihydroxyphenylacetic acid obtained 
by H. v. Pechmann (Bey., 19, 1449) from acetonedicarboxylic acid. 
It was very soluble in water, and solidified to groups of needles 
when evaporated nearly to dryness. It also gave a lead salt which 
crystallised in needles. 

The production of orcinol and dihydroxyphenylacetic acid is easily 
explained as follows :- 

CH*CO*CH,*CO*CH,*C*CH, 
I 1  I1 ......................................................................... I HZ 01 

gives orcinol, 
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126 COLLIE AND MYERS: THE FORMATION OF ORCINOL 

0 rcinol . 
and the acid is formed by exactly the same reaction, using dehydr- 
acetic acid instead of diacetylacetone, 

C*CH2*COOH 
/\ 

Hfl 9= 
H0.C C-OH 

Dihydroxyphenylucetic acid. 

During the preparation of the diacetylace tone, t,he barium chlor- 
ide solution which remained after shaking out with chloroform 
yielded, on more than one occasion, a substance which has a 
most magnificent fluorescence. It is soluble in water, and, on eva- 
porating the aqueous solution, dries up to a resin. The fluorescence 
;s quite as vivid as that of dichloranthracene, but is more purple in 
colour. It is very &able in acid solution, but is slowly destroyed by 
alkalis. 

Besides the formation of orcinol from diacetylacetone, another con- 
densation product was also obtained. When the barium salt of di- 
methylpyrone is treated with hydrochloric acid, if insufficient is added 
t o  decompose the whole of the barium salt and the solution is left 
alkaline, lemon-yellow crystals separate from the solution. This 
substance is insoluble in water, but can be crystallised from acetic 
acid. It then forms lemon-yellow crystals melting at  137-138". 
Boiled with dilute acids, it remains unchanged. Heated, it partially 
sublimes yielding yellow vapours and a pungent smell. It dissolves 
in alkalis, and forms salts which are decomposed by acids, the yellow 
compound being reprecipitated. It does not seem to be reduced 
by boiling with tin and hydrochloric acid. When heated with zinc- 
dust, complete decomposition takes place, but no hydrocarbon seems 
to be formed. The alcoholic solution gives a deep purple coloration 
with ferric chloride. 

A combustion gave the following numbers :- 
0.3182 gram of substance gave 0.7865 gram CO, and 0.1898 gram 

0.2785 gram of substance gave 0.6920 gram CO, and 0.1635 gram 
HzO. 

HSO. 
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AND OTHER PRODUCTS FROM DERYDRACETIC ACID. 127 

Found. 
Calculated for 7-Y 

C14H1604. I. 11. 
C. .  ...... 67.74 67-41 67.76 
H. ........ 6.45 6-62 6-52 

A determination of the molecular weight was also made by means 

0.703 gram dissolved in 34.72 grams of glacial acetic acid lowered 
the melting point of the acid 0.32" ; mol. wt. = 247 ; calculated 

On heating the substance, it easily loses water, or even when boiled 
with glacial acetic acid for a short time, and the melting point rises 
to  180-181" (183-184", corr.), 

of Raonlt's method. 

for C14H1604, m01. Wt. = 248. 

C14H1604 = c14HlPO3 + H20, 
and after the change has once taken place it does not seem possible to 
reproduce the compound Cl4HI6O4. 

A combustion of the substance (m. p. 180-181") gave the follow- 
ing numbers :- 

0.1035 gram of substance gave 0.2770 gram COz and 0.0600 gram 

Calculated for 
H2O. 

C14H1403. Found. 
C ............. 73.04 72.99 
H ............. 6.08 6.43 

The explanation we have to offer to account f o r  the formation of 
this remarkable compound is that it is a naphthalene derivative and 
formed by the condensation of 2 mols. of diacetylacetone, 

One of us is still continuing the investigation, and hopes to com- 
municate the results to the Society in a short time. E'eist (Ber., 25, 
315) has also noticed the formation of similar yellow compounds by 
the condensation of hydroxydehydracetic acid. 
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128 FOHSIATIOK O F  ORCISOL FRON DEHYDRACETIC ACID. 

An Anzidodehydi-acetic acid. 

When dehydracetic acid is dissolved in ammonia and the solution 
evaporated, all the ammonia is easily driven off, and the acid remains 
unchanged. If, howeve?, solid dehydracetic acid is treated with the 
strongest ammonia combination occurs, and an amido-compound is 
formed, 

CBHBO, + NH3 = CgHgN03 + HZO. 

This new substance is a white, crptalline solid, which is not very 
soluble in cold water. It dissolves more readily in hot water, and 
crystallises out again on cooling in long, silky needles. I f  the hot 
solution is rapidly cooled, i t  sometimes sets to a jelly which only on 
standing becomes crystalline. 

When it  is warmed with soda, all the nitrogen is given off as 
ammonia, and dehydracetic acid can be precipitated from the solution 
by the addition of an acid. Sulphnric acid and hydrochloric acid 
at once change it into dehydracetic acid. 

It melts a t  192-196" (196-ZOO", corr.), arid, on further heating, 
decomposes, but does not yield lutidone compounds. 

An analysis was made :-- 

0.292 gram of substance gave 0,6108 gram CO, and 0.1472 gram 

0.404 gram of substance gave 28.3 C.C. N a t  748 mm. and 15". 
H,O . 

Found. 
Calculated for +7 

C,H,NO,. I. 11. 
c .............. 57.48 57.05 - 
H ............. 5-39 5.60 - 
N .............. 8-38 - 8.06 

The same substance can also be obtained when solid dehydracetic 
acid is heated with solid ammonium acetate, and it probably has the 
following formula :- 

CH3*C (NH,) C H- 7 CH* C 0- CH (2 I 0 
0 I 

Amidodehy dracetic acid. 
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