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Abstract 

The chemistry and the mechanism of the Bruylant’s test for 2,2’dimorphine have been cleared. Molybdic acid is obtained 
via metathesis from ammonium molybdate and sulphuric acid, The reactive species is protonated molybdic acid which 
in combination with the electrodotic property of a phenol in the bimorphine forms a mixed molybdate. Interaction of 
the remaining hydroxyl group in the molybdate moiety with a hydrion produces a synchronous mechanism involving 
five electron-shifts. Water and molybdenum dioxide are formed. An electron deficient oxygen originates two double 
bond shifts and an enedione is afforded as final product. This grouping is present also in indigo blue and besides MoO2 
is violet. 
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1. Introduction

2,2’-Bimorphine has been known as oxydimorphine, pseudomorphine and dehydromorphine. There is an interesting 
article on this compound [1], which was discovered by Pelletier [2]. Experimental data on this compound have been 
given, [3]. The structure of pseudomorphine was published in England, [4]. The determination of morphine has been 
done by means of potassium ferricyanide [5], via formation of pseudomorphine. 

Bruylants [6-8] using the Froehde-Buckingham reagent [9-11], found that oxydimorphine gives blue colour in this test. 
In the present communication we provide the chemistry and the mechanism of the Bruylants test for 2,2’bimorphine. 

This contribution is a follow up of our studies on reaction mechanism, [12-16]. 

2. Antecedents

Froehde used ammonium molybdate in sulphuric acid for morphine detection, [17-20]. It was Buckingham who 
extended the use of this reagent to many other compounds, see above. However, his list was not exhaustive and 
Bruylants added more results with other opium alkaloids, among them oxydimorphine. 

The chemistry and mechanism provided for this test are based on the chemical deportment of both substrate and 
reagent, taking into account the acidic medium that act as catalyst. 
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3. Discussion 

The Bruylants test for oxydimorphine employs the Froehde-Buckingham reagent, ammonium molybdate in 
concentrated sulphuric acid, sulpho-molybdate of ammonia. The first reaction is a metathesis, and molybdic acid is 
formed. The reactive species is protonated molybdic acid, whose interaction with a phenolic group in 2,2’-bi- 
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Figure 1 Bruylant’s oxidation of 2,2’bimorphine with molybdic acid in acidic medium 

morphine (electrodotic reaction) [21, 22], gives a molybdic ester. A hydrion eliminates water from this intermediate, 
producing a concerted mechanism involving five electron-shifts. Figure 1. An enedione is formed, the double bond 
connecting two rings. That is, two ∝,β-unsaturated ketones with a common double bond. This grouping is found in the 
indigo blue molecule. It consists of two identical molecules linked by a central carbon-carbon double bond with a planar, 
highly-conjugated structure (chromophore) responsible for its intense blue colour. The Bruylants test gives blue colour 
with oxydimorphine (2,2’-bimorphine), in agreement with the above commentary. Lesser intensity can be due to the 
minute quantity used in the test. 

On the other hand, molybdenum dioxide is violet [23] and two products derived from it: dimolybdenum pentoxide (dark 
violet) and molybdenum blue [20]. 

Cf. Enedione in a single ring, [24]. 

4. Conclusion 

The chemistry and the mechanism of the Bruylant’s test for 2,2’dimorphine have been cleared. The reactive species is 
protonated molybdic acid formed in situ which in combination with the electrodotic property of a phenol in the 
bimorphine forms a mixed molybdate. Interaction of the remaining hydroxyl group in this ester with a hydrion produces 
a synchronous mechanism involving five electron-shifts. Water and molybdenum dioxide are formed, and after two 
double bond shifts an enedione is afforded as final product. This grouping is present in indigo blue and besides MoO2 is 
violet. 

Compliance with ethical standards 

Disclosure of conflict of interest 

There is no conflict of interest to declare. 

References 

[1]  Donath J, Hesse O, Polstorff K. On dehydromorphine (Oxydimorphine, Pseudomorphine). Zeits. für anal. Chem. 
1887, 26, 743-746. 

[2] Pelletier J. New investigations concerning the history and the detailed components of opium. Ann. der Pharm. 
1835, 16(1), 27-54. 

[3] Balls A.K. Concerning Pseudomorphine. J. Biol. Chem. 1927, 71(2), 537-542. 

[4] Bentley K.W., Dyke S.F. The structure of pseudomorphine. J. Chem. Soc. (London). 1959, 2574-2577. 

[5] van Pinxteren, Veerlop M.E. The determination of morphine in poppy heads by oxidation to pseudomorphine. 
Pharmaceutica acta Helvetiae. 1963, 38(7), 437-441. 

[6] Bruylants G. New reactions for morphine. J. pharm et de chim. 1895, ser. 6, tome 1, 444-447. 



International Journal of Chemical and Pharmaceutical Research Updates, 2026, 07(01), 044–047 

47 

[7] Bruylants G. To detect morphine. Ztschr. für anal. Chem. 1898, 37, 62-64. 

[8] Merck E. Merck´s List of Tests. Springer, Darmstadt 1903, 21. 

[9] Buckingham J.H. Sulpho-molybdate of ammonia as a test for some organic compounds. Am. J. Pharm. 1873, 45, 
149. 

[10] Wilder H. List of tests (Reagents), test 105, p. 15. P.W. Bedford, New York, 1885. 

[11] Schneider A. Altschul J. Reagents and Reactions. Pharm. Review Publ. Milwaukee, Wis, 1897, 11. 

[12] Sánchez-Viesca F, Gómez R. The mechanism of the morphine-apomorphine rearrangement. Am. J. Chem. 2022, 
12(4), 73-75. 

[13] Sánchez-Viesca F, Luz Clarita. Theoretical study on apomorphine formation. Magna Scientia Adv. Res. and Rev. 
2026, 16(02), 242-245. 

[14] Sánchez-Viesca F, Gómez R, Luz Clarita. An insight into the mechanism of the murexide reaction. World J. Chem. 
and Pharm. Sci. 2026, 08(01), 001-004. 

[15] Sánchez-Viesca F, Gómez R, Luz Clarita. Mechanism of the interaction of uric acid with bromine in acetic acid. 
Magna Scientia Adv. Res. and Rev. 2026, 16(01), 093-096.  

[16] Sánchez-Viesca F, Gómez R, Luz Clarita. On the mechanism of the test for thiophene via alloxan from uric acid. 
Int. J of Scholarly Res. in Chem. and. Pharm. 2026, 06(01), 001-004.  

[17] Froehde A. To detect morphine. Zeitschr für anal. Chem. 1866, 5, 214. 

[18] Froehde A. On detection of morphine. Arch. Pharm. 1866, 176, 54. 

[19] Froehde A. On detection of morphine. Bull. Soc. Chim. Paris. 1867, 8(1), 166. 

[20] Pesez M. Poirier P. Methods and Reactions of Organic Analysis, vol. 3. Masson, Paris, 1954, 9. 

[21] Luder W.F. Zuffanti S. The Electronic Theory of Acids and Bases. 2nd ed., Dover, New York. 1961, 71. 

[22] Hall N.F. Electrophiles and electrodotes. J. Am. Chem. Soc. 1941, 63(3), 883. 

[23] The molybdenum (IV) oxide, datasheets.scbt.com/sc-235882.pdf. 

[24] Vieira de Castro, et al. Quinol-Enedione Rearrangement. Org Lett. 2025, 27(18), 4782-4787. 


