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Abstract: A multi-micro-volume pressure-assisted derivatization reaction device has been designed and

made for the silylation derivatization of polar heterocyclic aromatic amines by N+ tert-butyldimethylsilyl) -
N-methyl+rifluoroacetamide ( MTBSTFA) with 1% catalyst tert-butyldimethylchlorosilane ( TBDMCS) at
a high temperature. The tert-butyldimethylsilyl derivatives then could be automatically analyzed by gas
chromatography-mass spectrometry. Using the pressure-assisted device the silylation reaction may occur
at a temperature higher than the boiling points of the reagents and several micro-~volume samples can be
simultaneously pretreated in the same device to shorten the sample—preparation time and to improve the
repeatability. The derivatization conditions including the headspace volume of the vial the evaporative
surface area of the reagent derivatization temperature and time have been discussed for the use of the
pressure-assisted device. The experimental results proved that the device is an effective way for the simul-
taneous derivatization of several micro-volume samples at a high temperature. Compared with a common
device the derivative amounts were obviously increased when using the pressure-assisted device at 90
°C. Quantitative derivatization can be achieved even at 150 °C while there was no common device could

be applied at such a high temperature due to the heavy losses of reagents by evaporation. However no
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obviously higher reaction speed has been observed in such a circumstance with a higher temperature and

a higher pressure using the pressure-assisted device.

Key words: derivatization; pressure-assisted device; gas chromatography-mass spectrometry ( GC-MS) ;

polar heterocyclic aromatic amines

( heterocyclic aromatic amines)

1-4
(HPLC) °77 . - ( HPLC-
MS) 8-10 _ (GC—MS) 11-13
14
HPLC
HPLC
o HPLC-MS
N ° HPLC-MS
GC-MS
GCMS
Casal " NA ) -
N- ( 1% )
100 C
Zhang "
N N-
100
C o

1
1.1
P2-
3- 3H- 4 5+ ( 2-amino-3-meth—
yl3H-midazo 4 5+ quinoline 1Q) .2- 3 8-
4 54 ( 2-amino-3 8-dimethylim—
idazo 4 5+ quinoxaline 8-MelQx) .2- 3 4 8-
3H- 4 5+ (2-amino3 4 8-

trimethyl 3H-imidazo 4 5+  quinoxaline 4 8-
DiMelQx) .2- 37 8- 3H- 4 5+
(2-amino-3 7 8-irimethyl 3H-imidazo 4 5+
quinoxaline 7 8-DiMelQx) 2- 3 4 7 8-
3H- 4 5H (2-amino3 4 7 8-
tetramethyl 3 H4midazo 4 5+ quinoxaline 4 7 8-Tri-
MelQx) ; 1.

100 mg/L

NH;

NH;
"< N:<
N—CHj; H;C N N—CH;
= =
g T
N N

1Q 8-MelQx

NH» NH;
N% N%
H,C N N—CH; H,C N N—CHj;
= =
T T
He” N N CH;
7,8-DiMelQx 4.8-DiMelQx

NH,
N 4
H;C N N—CHj;
d
)
H;C N CH;4
4,7.8-TriMelQx

1
Fig. 1 Structures of heterocyclic aromatic amines
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Fig. 2 Home-made multi-micro-volume pressure—

assisted derivatization reaction device
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Fig. 3 Reaction between heterocyclic aromatic amine 4 8-DiMeIQx and MTBSTFA
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Table 1 Characteristic ions for fert-butyldimethylsilyl 1000000 F
derivatives of heterocyclic aromatic amines [
Characteristic ions ( m/z) 500000 4
Compound M, [ 5
M M-57 * L
o T S T NS Y S R NSRS AR
1Q 198 312 255 10 T 12 13 14 15
8-MelQx 213 327 270 ¢/ min
7 8-DiMelQx 227 341 284 4
4 S_DIM(?IQX 227 341 284 Fig. 4 Total ion chromatogram of tert-butyldimethylsilyl
4 7 8-TriMelQx 241 355 298 derivatives of heterocyclic aromatic amines
2.2 Sample amounts: 10 mg/L for each heterocyclic aromatic amine.
: 1. 1Q; 2. 8-MelQx; 3. 7 8-DiMelQx; 4. 4 8-DiMelQx; 5.
p-T 4 7 8-TriMelQx.
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Fig. 5 Mass spectra of fert-butyldimethylsilyl derivatives of heterocyclic aromatic amines
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Fig. 6 Comparison of derivatization yields of polar
heterocyclic aromatic amines using pressure—
assisted device and common device
Experimental conditions: derivatization temperature 90 °C; deri—
vatization time 90 min; derivatization reagent 35 pL MTBSTFA
° ( containing 1% TBDMCS) ; derivatization medium 35 pL anhydrous
6 6 pyridine. Sample amounts: 1Q 5 ng; 8-MelQx 25 ng; 7 8-DiMelQx 5
ng; 4 8-DiMelQx 50 ng; 4 7 8-TriMelQx 100 ng.
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