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Table 1. GC conditions for the analysis of phospha-
midon and its metabolites

Model HP 5890 A Series II,
Hewlett Packard Co.(U.S.A)
Glass capillary column,
HP-FFAP(Cross-linked,
50 mX0.32 mmX0.32 um
film thickness)
Nitrogen Phosphorus Detector (NPD)
Column : 190T
Injector : 200C
Detector : 230C
Carrier (No) : 2 m//min.
Make-up gas (N2): 28 m//min.
H. : 3 m//min.
Air : 100 m//min.
Split vent : 28 m//min.
Septum purge : 3 m//min.

Column

Detector
Temperature

Flow rate
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Fig. 1. Gas chromatogram of phosphamidon and its
metabolites in the phosphate buffer (pH=7) extract
of pine tree needles. Detector: NPD

g3l on, AN gl ZE petroleum ether-toluene-me-
thanol(10 : 10 : 15, v/v/v) E%9& Al&39t}. Autora-
diographyol] AH&-2 film< Fuji X-ray film, medical(Fuji
Photo Film Co., Ltd, Japan, 20.3X25.4 cm), @J%o
2= X-DOL(X-ray film developer, Poochung Photo-Che-
mical Co., LTD, Korea), Z1&]31 AANoz= X-FIX
(Poohung Photo-Chemical Co., Ltd, Korea)S AH&3}9
1=

GC¢} GC-MS &4

H|3% A phosphamidon ¥F33E FAz 1 &34t
9} #eloE= GC9 GC-MSE o g3lgen, 1 GC
HqzAe e Table 194 & uvlo} 2t =g 2
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Table 2. Metabolites of phosphamidon in the phosphate buffer extract of pine tree needles, as identified by GC-

MS
Designation ~ Chemical name Structural formula Molecular ion (M*) Fragment
A Trimethyl phosphate 140 110 (M*-CH;0)
95 (M*-CH,), CHa)
CHO~ i 79 (M*-CHy), OCHy)
P-0-CH; .
CH30/ 43 (C3H7 )
B Acetoacetamide 101 100 M*-D)
72 (M*-CHO)
0 0 56 (HiCC(=0)-CH-)
H;C-C-CH,-C-NH; 44 (-C(=0)-NHy)
43 (H:C-C=07")
C 3-Hydroxy-N,N-diethyl- 159 144 (M*-CHj)
butanamide 101 (M™*-C.Hs, C;Hs)
OH 100 M*-C;Hs, C.Hs, H)
\ I} 72 (M*-N(N(C;Hs);, CHa)
HsC - CH - CH; - C - N(CHs), 44 (CH3CHO)
D a-Chloroacetoacetic 163 128 M*-C))
acid ethylamide 100 M*-Cl, C;Hy)
00 72 (M*)=C-NHC,Hs)
H:C-C-CH-C- E-Csz 43 (CH;-C=0")
E o-Chloroacetoacetic 191 156 M*-Cl)

acid diethylamide
oc O

1 Il
H;C - C-CH - C-N-(CoHs),

114 (M*-Cl, CH,.C=0)

100 (*O=CN(C.Hs))
72 (-C(=0)-NHC,Hs)
43 (CHx-C=0")
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Fig. 2. Gas chromatogram of the extract of pine tree
needles at 19 days after implanting with phospha-
midon. Detector: NPD

Abundance
16000004 B 3

1400000

an

1200000

10006000

800000

600000

400000

200000

-

T T - T ™ -
12 16 20 24 28 32 36
Time (min.)

Fig. 3. Total ion chromatogram of the extract of pine
tree needles. Detector: FID
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Fig. 4. Mass spectrum of phosphamidon metabolite
A, trimethyl phosphate, formed by the phosphate
buffer (pH=7) extract of pine tree needles.
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Fig. 5. Mass spectrum of phosphamidon metabolite
B, acetoacetamide, formed by the phosphate buffer
(PH=7) extract of pine tree needles.
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Fig. 6. Mass spectrum of phosphamidon metabolite
C, 3-hydroxy-V.N-diethylbutanamide, formed by the
phosphate buffer (pH=7) extract of pine tree need-
les.
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Fig. 7. Mass spectrum of phosphamidon metabolite
D, a-chloroacetoacetic acid ethylamide, formed by
the phosphate buffer (pH=7) extract of pine tree
needles.
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(Fig. 6 2 Table 2 #%). Peak D2 M*& m/z 163019,
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Fig. 8. Mass spectrum of phosphamidon metabolite
E, a-chloroacetoacetic acid diethylamide, formed by
the phosphate buffer (pH=7) extract of pine tree
needles.
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Fig. 9. Proposed pathway of degradation
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of phosphamidon in pine tree extract.
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Fig. 10. Autoradiogram of the extracts of pine need-
les containing [vinyl, carbonyl-'*C]phosphamidon
implanted into the pine trees against pine leaf gall
midges (Korean red pine, July, 1990).

TLC developing solvent: Petroleum ether-toluene-me-
thanol (10:10: 15, v/v/v).

1, Phosphamidon standard;

2, Korean red pine, 3 days after treatment;

3, Korean red pine, 7 days after treatment;

4, Korean red pine, 15 days after treatment;

5, Korean red pine, 30 days after treatment;

6, Korean red pine, 60 days after treatment.
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Fig. 11. Autoradiogram of the extracts of pine need-
les containing [vinyl, carbonyl-'*C]phosphamidon
implanted into the pine trees against pine leaf gall
midges (Japanese black pine, December, 1930).
TLC developing solvent: Petroleum ether-toluene-me-
thanol (10:10: 15, v/v/v).

1, Phosphamidon standard,

2, Japanese black pine, 7 days after treatment;

3, Japanese black pine, 15 days after treatment;

4, Japanese black pine, 30 days after treatment;

5, Japanese black pine, 60 days after treatment.
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Elucidation of the translocation of phosphamidon used for the control of
pine leaf gall midges (Thecodiplosis japonensis Uchida et Incuye) in the
trunks of pine trees by means of a radiotracer. Part Il. Metabolism in pine
trees

Jae Koo Lee, Hyung Rae Lee*, and Kee Sung Kyung (Departments of Agricultural Chemis-
try and *Agricultural Biology, Chung Buk National University, Cheong Ju, Korea)

Abstract : In order to elucidate the metabolism of the systemic insecticide, phosphamidon
(2-chloro-2-diethylcarbamoyl-1-methylviny]l dimethyl phosphate), treated to pine trees ag-
ainst pine leaf gall midges (Thecodiplosis japonensis Uchida et Inouye), [vinyl, carbonyl-**C]
phosphamidon was implanted into the trunks of 10-year-old Korean red pine (Pinus densif-
lora Sieb. et Zucc.) and Japanese black pine (Pinus thunbergii Parl), respectively. This
chemical was degraded very quickly in pine trees after implanting, as confirmed by
TLC/autoradiography of the extracts of pine needles. Phosphamidon metabolites in phos-
phate buffer extracts of pine needles include the major metabolite, a-chloroacetoacetic acid
diethyl-amide, a-chloroacetoacetic acid ethylamide, 3-hydroxy-N,N-diethylbutanamide, ace-
toacetamide, and trimethyl phosphate. The metabolism within pine trees is expected to
be similar to this. Based on these findings, it is believed that the major pathway leading
to the metabolites would be related to the P-O-vinyl hydrolysis of the chemical structure.



