
Several procedures involving gas chromatography (CC) have been described 
for the analysis of phenylurea herbicides. Earlier methods were based cm the hydroi- 
ysis af pfienyiureas followed by GC of the correspond&g anilines, either di_z~.Aly~-~ 
or as derivatives~-5. The transformation Into &tines has the disadvantage that 
specific deterz&ation of such phenyhxeas as lil~urori and d&on, which contaiin 
the same substituted-pheny: moiety, is not possible withont previous and time- 
conxxning separation. 1~ order to overcome this problem, attempts have been made 
to perform &ect GC of pheqlurez&‘. However, SpengIer and Hamroll& have 
p&ted ~rrt +&at pherqlureas anaIysed as described by McKone and Hance6 are 
pyrolysed and eiuted as pbeoyl isocyzmates. According to Katz and Strusz’, this 
decomposition was msrkedfy reduced by temperature-programmed GC after aging 
of the cohmm with a mixture of the compounds urider st;Gdy. Hawever, retention 
times could not be reproduced, so that the procedure is not applicable for identifying 
unknown phenylureas. 

This paper elucidates the therm& instability of phexylurea compounds and 
describes rhe X-meehyladon of mono-, di- arzd trisxbstitrrred phenyIureas by the use 
of eodkm hydride, dime+JryE s=JIphoxide and iodomethane- Procedures for the GC 
separation and GC-mass spectrometic (MS) iderLtifx&ion of the tetra-subs&u&d 
derivatives are suggested. 

h&&y, the camporrnds Iisted in Tabfe I were investigated by GC-MS. This 
was carried otic by LES~II~ a glass coirimn packed v&h 5 % of OV-IQ1 oo Chromosorb FV 
(EXk-~ot, mesh); the columc temperature was increased from 150” by 4”/min, and the 
injeaor temperat-ure was kep’t at 240”. T he column was coupled to a Ovarian 3 I I mass 
SpaSiOmeter through 8 Bieazon-Watson separator at 253”. With the ion-source 
tempera&r& at 2CW, mass spectra of the ekfed components were recorded at an 
acceleratkg voltage of 3 kV md an electron ener_q of 70 et’. 

The znaiysis demonstrated that Einuror; (I) and its metabolite (II& each of 
which has ir~z I6methoxy group, were pa&y pyrolysed, whereas t-he remaining com- 
pocnds (‘II&VfEf) were co_m_pIetely decomposed. Further, ZEI omk&nding feature k 
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that pyrolysis of such trisubstituted phenylurea- Q as llnuron (I), diuron (ELI) and 
metoxuron (VI) yielded oirty one aromatic product (identified as the corresponding 
phenyi isocyanate), while the mono- and di-substituted phenykeas (II, I?r, V, VII 
and =E) yierded the phenyl isocyanate and the aniline. These results support the 
observation of Spengler and HamroBS and further demonstrate that the thermal 

related to the presence of amide-H (see Fig. I), thus 
compounds can be derived by substitution of this I-E, 
to give tetrasubstituted compounds, which can be sub- 

instability of pherqlureas is 
indicating that thermostabfe 
as for instance by aJk&ation 
j+cfed to GC. 

of tetrasubstituted phenylureas was demonstrated by 







The methylated prodncts of the phenykrea compounds listed in TabIe E were 
analysed by GC-MS. For ea& CO~~XXXI~, on& one GC peak was detected and the 
conesporrding conpne~~t was identiied from the mm spectrum as the expected 
N-nretbylzted derivative. Tois indicates rlrat the procedure is generally appkabie for 
the K-methylation of mono-, di- and tri-s&sbitrrl-ed pheayiureas, yielding tetra- 
substituted themostabte derik-atives. 

As part of this kvesti@m, the method was applied at the ng ieve:, for the 
simultaneous detetireation of ctoseiy related chforophenylurea herbicides by GC 
WS efectron-capture dete&an; the ressufting ckomatogam is shoG= in Fig. 2. 

N-methyIation of metabofites (e.g.. IV and u) and the parent phenylurea 
herbicide (e.g., ET) res&s in the same compound (see Fig. 3). Consequently, distinc- 
tiij~~ between the herbicides and ED& individual nissabolltes is not possibfe by the 
me-i’lrod in its present form, However, preliminary experiments have shown that 
specific analysis for metabolites and herbicides cao be performed using trideutero- 
met&W& derivatives and GC-MS. Trideuterometbyfation is accomplished by the 
described methyfation proced-zzre, buE with trideu:efoiodomethane In place of iodo- 
met.?ane. in a trideuteromethylated de&at& the methyl groups origiinalfy bonded 
in the phenykrea molecule dEer in weight frolm those introduced by methylation; 
this diEerence cari be detected by MS, either by recording the total mass sr;eamm or 
by mass fra~entography. 
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