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2 MATERIALS AND METHODS
2.1 Insecticides
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2.2 Chemicals
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2.3 Smoke-generating mixtures
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2.4 Chromatographic analysis
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2.5 Preparation of authentic samples
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2.6 Thermal decomposition in solid
phase-potassium chlorate catalysis
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2.7 Potassium chlorate-catalyzed isomerization of
other pyrethroids
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2.8 Isomerization in solution
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3 RESULTS AND DISCUSSION
3.1 Decomposition and isomerization of
���-permethrin
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Figure 1. Pyrethroids and precursors submitted to thermal isomerization
with potassium chlorate. Stereochemistry is given in Section 2.1.
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3.2 Solid phase reaction: catalysis by inorganic
salts
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3.3 Potassium chlorate-catalyzed isomerization of
other pyrethroids
����������� ����� ��� ������ �� ���������	�� ��

����������	�� ��� #������	� 	� �����	� ������������

� ���������	�� �	 ��	�� ����	�% 	� ����� ������

������ �� 4����	�.���	��� ������ �� ��� ��	�

��������� ���� ����������� �� ������ �����������	

�� �������� �������� ���� �������������� �� ����	��

���	 -����	� �� �	�������� �  ���������	� �	 ���

������ ������ #����-�����	% #���� 5%� &����	����

��� ��� ���������� #������ ���������	� �	 ��	��

����	�% ���� 	�� ����������� �� �����������	�

L������ ���� ���������	�� ��� 	�� ��� ������ �����

���� �����������

3.4 Isomerization catalyzed by potassium chlorate
in solution
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3.5 Identification of decomposition products
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Figure 2. Thermal decomposition and isomerization of cis-permethrin vs time: (A) Cis-permethrin alone; (B) Cis-permethrin�potassium chlorate (80�20); (C)
cis-permethrin�potassium chlorate�dextrin (80�10�10).
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Table 1. Thermal isomerization of cis-perme-
thrin at 210°C for 30min in the presence of
inorganic salts
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Table 3. CI-MS of identified products
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Table 2. Thermal isomerization of pyrethroids at 210°C in
the presence of potassium chlorate
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Table 4. EI-MS of identified products
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Figure 3. Postulated structure for the unknown decomposition product
arising from cis-permethrin or �-cypermethrin.

Figure 4. Proposed thermal
decomposition pathways for cis-
permethrin at 210°C in the presence of
potassium chlorate.

Table 5. Percentage distribution of
decomposition products formed from
cis-permethrin
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Table 6. Percentage distribution of
decomposition products formed from
�-cypermethrin
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Figure 5. Proposed thermal
decomposition pathways for �-
cypermethrin at 210°C in the presence
of potassium chlorate.
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