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Hexobarbital (1,5-dimethyl-5-(l'-~yclohexenyl)-barbituric acid) is one of the most widely 

used test compound in drug metabolism studies where changes in sleeping time are correlated 

with changes in oxidative drug metabolism enzyme activity. The metabolism of hexobdrbital 

in several species has recently been reviewed 
1,2 

- The major urinary metabolites are 

3'-allylic-oxidation products, whereas nitrogen-demethylated products and barbiturate ring 

cleavage products appear to be of minor significance. Generally 3'-ketohexobarbital is 

thought to be formed by cytoplasmatic dehydrogenation of 3'-hydroxyhexobarbital, the 

latter compound resulting from the interaction between hexobarbital and cytochrome P-450 

containing mixed function oxidases. However, for non-cyclic olefin-substituted barbiturates 

like quina13- and nealbarbitone 
4 , evidence was found for the presence of 2',3'-dihydroxy 

metabolites in rat urine, probably formed by chemical or enzymatic hydrolysis of more or 

less stable 2',3'-epoxides, thus indicating the presence of an epoxide-diol pathway. 

The question arose whether a similar pathway could also exist for cylic olefin-substituted 

barbiturates. Hexobarbital was chosen as a model compound. 

In this preliminary communication the identification of hexobarbital-l',Z'-epoxide in the 

urine of rats treated with hexobarbital is reported. In addition evidence was obtained, by 

studying the metabolic fate of the epoxide itself, that an epoxide pathway may be an 

important route in the overall metabolic fate of hexobarbital. 

Materials and Methods 

Hexobarbital-1' ,2'-epoxide was prepared by treating hexobarbital with m-chloroperbenzoic 

acid; the detailed procedure will be published elsewhere 
f 

_ 

Both an OL- and a 6-epoxide are formed upon peracid oxidation of hexobarbital, the 

chemical and physical properties of which are not expected to differ appreciably. The 

synthetic epoxide appears homogeneous on TLC, HPLC, GLC, H-nnr and mass spectra. Neither 

this epoxide nor hexobarbital itself induce chemical mutagenicity in the Ames Salmonella 

/ microsome test 
6 
. 
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n- And C-3'-hydroxyhexobarbital and 3'-ketohexobarbital were synthesizcd according to pre- 

viously described procedures 
5 . These compounds served as reference material for studies i:0n- 

cerning stability, extraction behaviour from rat urine, gas chromatography and gas chromato- 

graphy-mass spectrometry. A GCV-Pye Unicam gas chromatograph, with a nitrogen-selective 

detector and a LKB-2091-2130 (EI/CI) gas chromatograph-mass spectrometer-computer system 

were used, equipped with OV-17 packed or capillary SCOT-columns. Gas chromatograms were run 

under isothermal conditions, at 210° for packed or 170 o for capillary columns. 70 eV mass 

spectra were recorded continuously at 2 see/scan with a 0.5 set interscan delay. (II mass 

spectra were obtained with isobutane as a reactant gas. With male Wistar rots (body-weight 

ca 200 (I, starved for 24 h) two series of experiments were performed: a) intraperitoneal 

injection of 20 mg of hexobarbital in 0.8 ml of propylene glycol; b) intraperitoneal injec- 

tion of 20 mq hexobarbital-1' ,2'-epoxide in 0.8 ml of propylene qlycol; in addition ci control 

cxpwiment was performed with an intraperitoneal injection of 0.8 ml propylene glycol. Urine 

was collected for 0 or 24 hours. 

Results and Discussion 

After extraction of the urine, obtained from the rats treated with hexobarbital, with -.ii- 

chloromethane/pentane (RO:ZO) the gas chromatoqram showed at least three peaks with mass 

spectral characteristics, similar to 

retention time, had a retention time 

bital. 

those of hexobarbital. A small one, with the shortest 

and a mass spectrum (Table 1,I) identical to hexobar- 

Table 1. 

Most abundant m/e-values at 70 eV (relative intensities 'a) and relative retention times 

Lminl. 

The two other peaks, which were substantially larger, had retention times and mass spectra 

(both electron impact and chemical ionisation) identical to synthetic 3'-hydroxyhexobarhital 

(Table 1, II) and synthetic 3'-ketohexobarbital (Table 1, III) respectively. The same urine 

extract was further, more thoroughly, studied with mass chromatography, resulting in thca 

positive identification of a small quantity of hexobarbital-l',Z'-epoxide. 

In Fiq. 1 the mass spectrum of synthetic hexobarbital-1',2'-epoxide is shown. In Fig. 2 (1 

typical urinary mass chromatogram of three specific m/e-values of the epoxide is shown. 
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Fig. 1. Mass spectrum of hexobarbital-1',2'-epoxide at 70 eV. 

The retention time at which the three characteristic masses appeared simultaneously 

corresponded exactly to the retention time of synthetic hexobarbital-1',2'-epoxide, thus 

confirming the presence of this epoxide in the urinary extract. In the second series of 

experiments urine of rats, treated with hexobarbital-1',2'-epoxide, was extracted and 

investigated in the same way as described before. Interestingly, again 3'-hydroxy- and 

3'-ketohexobarbital (Table 1, II and III) were found to be the most abundant metabolites of 

this epoxide. Besides some unchanged epoxide, two other metabolites were found. Their mass 

spectra are very similar to those of two 3'-hydroxyhexobarbital-1',2'-epoxides, obtained by 

synthesis. Work on their definite structure assignment is in 

dihydroxyderivative could not be identified nor synthesised, 

stability. 

progress. The expected 

possible due to its lack of 

The identification of hexobarbital-epoxide as a new metabolite of hexobarbital and the 

indentification of 3'-hydroxy- and 3'-ketohexobarbital as the major metabolites of this 

epoxide suggest that the epoxide pathway may be of importance in the formation of 

3'-hydroxy- and 3'-ketohexobarbital, the major metabolites of hexobarbital. 
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On the other hand it cannot be excluded dt t‘ne present staqc that t:h!:. c,pcxi,lr, i,,jt tlw.iy I:: 

only an alternative metabolic pathway and is of minor importxncc in t hc ,~ct..l.l:. j;:t t..ib<.,li:;:!. 

of hexobarbital. To define the extent of occurrence of both ;>osnj.bilifi.l:r 1 :. tile il.vt;Aa,l ix: 

of hexobarbitol and similar compounds further research is in prtx~re:is. 
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