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CHROM. 753’ 

Note 

The decomposition of trimethylanilinium hydroxide during pyrolysis methyl- 
ation gas chromatography 

Flash heater mcthyiatiun of barbiturates*-‘, cannabis metabolires3. diphcnyl- 

i;~dantoins”, phen_vlurea herbicides’ and fattp acids” with trimethyllniliniiIIn h+ros- 
ide (TMAH) has been sho\vn to improve the G LC characteristics of these compounds. 
The der isatisation employin g an ~ilkyiammonil:m salt is now accepted as the method 
oTchoice for routine urine and serum analysis for barbiturates and related drugs’. We 
have recently used “on-column” methylation for the derivatisation of phenolic and 
amino acid?-‘_ During this work, \ve observed the presence ofa heretofore unreported 
bv-product (A), having :1 relative retention time of0.41 with respect to the dimethyl- 

_ aniline peak, in all our flash heater methylation esperimrnts with TMAH. This prod- 
uct either 1~1s not observed or has been disregarded by other experimenters. This 
paper reports the identity of (A) alon, (1 with the conditions AYecting its tbrmation. 

ESPEKlhlENTAL 

_-ippwclrrrs_ A Packard-Becker ( Dell-t, The Netherlands) Model 419 gas chro- 
matograph equipped \vith a 6 ft. I_ *is in_ 0-D. stainless-steel column pttcked with 3 ‘I-,, 
Apiczon on Gas-Chrom Q w;ts used. 

For :in:iiysis by grts clirom3to~rtlpil_-Iii~~s spectrometry (GC-klS) :i V:trian 
(Walnut Creek, CalXornia, U.S.A.) Model 600D gas chromrtrogrttph coupled to an 
EXI (Palo Alto, Calif., U.S.A.) Model Quad 300 mass spectrometer via a Biemann 
separator was used. 

REU~~VZIS curd nrrrrcv-ids. Trimeth~lanilinill~~~ hydroside (TMAH). A misture of 
trimethylanilinium chloride ( 17.1 g, 0.1 mole) and silver oxide ( 17.4 g, 0.075 mole) 
was stirred for 3 h in anhydrous methanol (50 ml). After filtration the iiltratc \v;ls 
stored at OL_ 

N,N.N-Trimethyl-I~-chloroaniniu iodide_ A solution of N-N-dimethyl-/I- 

chloroaniline” ( 1.0 g) in dry ethyl acetate ( 15 ml) v, ;ts treated \vith an excess of methyl 
iodide (2.0 g)_ The iodide crystaliised on standing over night ( 1.5 g. SO 14,: m-p. 203- 
204”)_ 

N,N,N-Trimeth_vl-~~-clil~~r~~~niliniurn h_c-drosidc N-N-N-trimeth\:l-@lIoro- 
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anilinium iodide (14 g) was stirred with silver oxide (2.0 g) in anhydrous m~th:mol 
(20 ml) for 4 h at room temperature_ After filtration the filtrate was stored at 0“. 

Solutions of N,N,N-trimeth~l-~~-chloroanilinium hydroxide in ethanol and propanol 

were similarly prepared. 
N,N,N-Trimethyl-[I-nitroallilinimn suIphate”_ N,N-dimethyl-~+nitroaniline*z 

(2.6 s) and dimsthy sulphnte (12 ml) were rebsed for 1 h. The crystalline material 
1~s filtered. washed with anhydrous diethyl ether and dried (4-l gv 93%: m_p_ 172- 

1733_ 
N.N,N-Trimethyl-~+nitrozlnilinium picrate”_ The sulphate (2.0 g) in water 

(20 ml) !\;a~ netttraiised with sodium carbonate and the picrate precipitated with an 
aqueous picric acid solution_ The product was recrystallised from aqueous tdcohol 
(2-i t$, 73’j;,: m-p_ ISO-ISIS’). 

N,N,N-Trimethyl-II-nitroanilinium chioridc”. The picrate (2-O s) was refused 
\vith concentrated HCI (20 ml) for 3 h and the liberated picric acid removed by diethgl 
ether estraction. The acid phase was euaporrxted to dryness and the chloride rccrystal- 
lised from absolute rtlcohol (0.93 g, 9Op{,: m.p. 169-170’). 

N,N,N-Trimeth~i-~J-nitroanilinilulii hydroxide. A mixture of N,N,N-trimethyl- 
p-nitroanilinium chIoride (0.50 g) and silver oxide (O-70 g) \vas stirred in anhydrous 
methtlnol (IO 1111) for 2 h_ After filtration the clear yellow filtrate was stored over 

molecular sieve (3A) at 0’. 
The correct strength of the anilinium hydroxide solutions \vas in each case 

determined by titration of an tdiquot \vith standard sulphuric acid solution (0.1 N) 
using phenolphthalein indicator. The base was then diluted with the appropriate 
quantity of anhydrous methanol to give ii 0.20 N solution. 

To a screw cap vial was added an internal standard (naphth:tlene, 10 ,u!: n- 10 X 
in methanol) and the respective anilinium hydroside (100 ~tl, 0.2 N). After mixing. ;I 
sample (3 ;tl) w;1s injected into the ~ “3s chromnto~r~ph. The GLC conditions were: 
_ _ 
mjectiun port and detector temperawe_ 250’ r oven temperature held at 80 for 1 min 
after injection and then programmed at S’/min. Retention times with respect to the 
internal standard ( 1.0) were: anisole (O-36), N-N-dimethylnniline (0.70). p-chloroani- 
sole (O-71)_ N.N-dimeth~l-~-chloroaniline ( 1 -X3), p-nirroanisole ( l-41 ) and N-N-di- 
nirth~l-f~-nitroaniline (2 IS). 

RESULTS XND DISCUSSION 

In the GLC ofmethanoiic solutions ofTMAH another product (A) was formed 
besides the espected I\c’,N-dimeth~Ianiline. The amplitude of(A) was constant when :L 

constant quantity ofTMAH reagent was injected_ The mass spectrum of this material 
[(:IZ)l- 10s (%%~~,):(JZ’ -CH,) 93( 13~;,)]andtl~eco-cl~romatograpl~~~~ithanauthe~~tic 
sample identitied (A) as anisole_ 

A possible esplanation for the formation of (A) is that the strongly basic 
TMAH reagent is vulnemble to nucleophilic attack b_\r the sokent in the injection. 
heater of the GLC. 

Since such a nu~ieophilic displacement reaction should be enhanced by the 
presence ofeIectronen,ative substituents in the o&o or ~~rrrn positions of the aromatic 
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ring. methanolic solutions of O,N-C,H,-N(CH,),+ OH- and CI-C,H,-N(CH3)3T 

OH- were used for “on-column” methylation esperiments. In these cases, OIN-C,H,- 
OCH, (95%) and Cl-C,H,-OCH, (S 11;:,,) wre reaction products as predicted. Prepara- 
tions of N,N,N-trimethyl-~wMoroanilinium hydroxide in ethanol and propanol 
gave the corresponding ethers Cl-C,H,-0CzH5 and Cl-C,H,-OC,H,. 

The presence of the respective anisoles sometimes interferes with the GLC 
analysis of the fatty and amino acids. In such c;tscs we recommend the use of solutions 
of the anilinium hydroxides in diliiethylforlilamide, as more suitable methylation 
reagents. 

ACKSOWLEDGEMENTS 

This work was generouslv supported by a Commonwealth Postgraduate 
Scholarship to K_ M_ Williams and by an Australian Research Committee Grant 
c71/17595_ 


