
1*** SUBSTANCE IDENTIFICATION ***

1-1 HSDB CHEMICAL NAME           : PHOSPHAMIDON
1-2 CAS REGISTRY NUMBER          : 13171-21-6
1-3 SYNONYMS:

    C 570 [REF-1, p.85/8412]; Apamidon [REF-1, p.85/8412]; (2-CHLOOR-3-DIETHYLAMINO-1-METHYL-3-OXO-PROP-1-EN-YL)-DIMETHYL-FOSFAAT [DUTCH] ; (2-CHLOR-3-DIAETHYLAMINO-1-METHYL-3-OXO-PROP-1-EN-YL)-DIMETHYL-PHOSPHAT [GERMAN] ; 2-CHLORO-3-(DIETHYLAMINO)-1-METHYL-3-OXO-1-PROPENYL DIMETHYL PHOSPHATE [REF-2, p.424]; 2-CHLORO-2-DIETHYLCARBAMOYL-1-METHYLVINYL DIMETHYL PHOSPHATE [REF-2, p.424]; 1-CHLORO-DIETHYLCARBAMOYL-1-PROPEN-2-YL DIMETHYL PHOSPHATE ; 2-CHLORO-2-DIETHYLCARBAMYL-1-METHYLVINYL-DIMETHYL PHOSPHATE [REF-1, p.85/8412]; 2-CHLORO-N,N-DIETHYL-3-HYDROXYCROTONAMIDE DIMETHYL PHOSPHATE [REF-3, p.823]; Ciba 570 [REF-1, p.85/8412]; (2-CLORO-3-DIETILAMINO-1-METIL-3-OXO-PROP-1-EN-IL)-DIMETIL-FOSFATO [ITALIAN] ; CROTONAMIDE, 2-CHLORO-N,N-DIETHYL-3-HYDROXY-, DIMETHYL PHOSPHATE ; N,N-DIETHYL 2-CHLORO-3-DIMETHYLPHOSPHATE CROTONAMIDE [REF-4, p.292]; DIMECRON ; O,O-dimethyl O-(2-chloro-2-(N,N-diethylcarbamoyl)-1-methylvinyl) phosphate [REF-1, p.85/8412]; DIMETHYL 2-CHLORO-2-DIETHYLCARBAMOYL-1-METHYLVINYL PHOSPHATE [REF-1, p.85/8412]; DIMETHYL DIETHYLAMIDO-1-CHLOROCROTONYL (2) PHOSPHATE ; (O,O-dimethyl-O-(1-methyl-2-chloro-2-diethylcarbamoyl-vinyl) phosphate [REF-1, p.85/8412]; DIMETHYL PHOSPHATE OF 2-CHLORO-N,N-DIETHYL-3-HYDROXYCROTONAMIDE ; DIXON ; ENT 25515 ; FAMFOS [REF-1, p.85/8412]; FOSFAMIDON [DUTCH] ; FOSFAMIDONE [ITALIAN] ; Foszfamidon [Hungarian] [REF-1, p.85/8412]; MERKON ; ML 97 [REF-1, p.85/8412]; OR 1191 [REF-1, p.85/8412]; PHOSPHAMIDONE ; PHOSPHATE DE DIMETHYLE ET DE (2-CHLORO-2-DIETHYLCARBAMOYL-1-METHYL-VINYLE) [FRENCH] ; PHOSPHORIC ACID, 2-CHLORO-3-(DIETHYLAMINO)-1-METHYL-3-OXO-1-PROPENYL DIMETHYL ESTER ; PHOSPHORIC ACID, DIMETHYL ESTER, ESTER WITH 2-CHLORO-N,N-DIETHYL-3-HYDROXYCROTONAMIDE ; SUNDARAM 1975 

1-4 MOLECULAR FORMULA            : C10-H19-Cl-N-O5-P 

2***DESCRIPTION AND WARNING PROPERTIES ***

2-1 COLOR/FORM:

    YELLOW LIQUID /PURE/ [REF-5, p.668]

    COLORLESS LIQUID [REF-6]

    OIL [REF-7, p.1165]

2-2 ODOR:

    FAINT ODOR [REF-2, p.424]

2-3 SKIN, EYE, AND RESPIRATORY IRRITATIONS:

    In a test of the effect of direct exposure during agricultural spraying, 32 volunteers varying in age from 10 to 70 years stayed in paddy fields while phosphamidon was applied by aircraft and for 1 hour afterward. ... The ultra low-volume application was at a rate of 550 g/ha, that is, at almost twice the recommended rate. The volunteers wore their usual light clothing and no other protection. Most of the 32 people experienced irritation of their conjunctivae immediately after the application ... [REF-8, p.374]

3*** PROTECTIVE EQUIPMENT AND CONTROLS **

3-1 PROTECTIVE EQUIPMENT AND CLOTHING:

  . Wear a pesticide respirator jointly /certified/ by the Mining Enforcement and Safety Administration and by the National Institute for Occupational Safety and Health. Wear natural rubber gloves, protective clothing, and goggles. [REF-9, p.C-291]

3-2 OTHER PREVENTATIVE MEASURES:

  . Poisonous if swallowed, inhaled, or absorbed through skin. ... Do not get in eyes, on skin or clothing. Do not breathe mist. ... Wash thoroughly after handling. Do not drink any alcoholic beverage before or during spraying since alcohol promotes absorption of organic phosphates. [REF-9, p.C-291]

4*** STORAGE, CLEANUP AND DISPOSAL***
4-1 STABILITY/SHELF LIFE: 

  . ISOMERIC MIXT STABLE IN NEUTRAL & ACID MEDIA; HALF-LIFE @ 23 DEG C= 13.8 DAYS @ PH 7, 2.2 DAYS @ PH 10 [REF-10, p.409]

  . DECOMP ABOVE 160 DEG C /E-ISOMER/ [REF-11, p.529]

  . HYDROLYZED BY ALKALI [REF-12, p.1058]

4-2 STORAGE CONDITIONS: 

  . IT...IS PACKED IN POLYETHYLENE CONTAINERS. [REF-10, p.409]

4-3 DISPOSAL METHODS: 

  . SRP: At the time of review, criteria for land treatment or burial (sanitary landfill) disposal practices are subject to significant revision. Prior to implementing land disposal of waste residue (including waste sludge), consult with environmental regulatory agencies for guidance on acceptable disposal practices. 

  . Hydrolysis & landfill: Treat phosphamidon by alkali, then mix the product with a portion of soil rich in organic matter. Bury the mixture at least 0.5 m deep in a pit or in a clay soil. Recommendable method: Incineration. Peer-review: Incineration in a unit with effluent gas scrubbing is recommendable for large amt. (Peer-review conclusions of an IRPTC expert consultation (May 1985)) [REF-13, p.236]

  . Hydrolysis: Hydrolysis products are pH dependent. Acidic hydrolysis yields alpha-chloroacetoacetic acid diethylamide. The amide can subsequently degrade to diethyl amine, carbon dioxide and chloroacetone in strong acid or with heating. A different series of products have been identified for the alkaline hydrolysis. Although the diethyl amide of alpha-chloroacetoacetic acid appears to initially form, it very rapidly hydrolyzes, even in weak alkaline soln, and yields chloride and the diethylamide of alpha-hydroxyacetoacetic acid. In strong alkali this amide can slowly hydrolyze to yield acetic acid and glycolic acid diethylamide. The product, glycolic acid diethylamide, is stable in base. The hydrolysis products are non-toxic and rapidly assimilated into natural constituents. Empty containers should be rinsed by an alkaline soln. [REF-13, p.236]

5***HEALTH HAZARDS AND TOXIC EFFECTS ***

5-1 MINIMUM/POTENTIAL FATAL HUMAN DOSE:

    5. 5= EXTREMELY TOXIC: PROBABLE ORAL LETHAL DOSE (HUMAN) 5-50 MG/KG, BETWEEN 7 DROPS AND 1 TEASPOONFUL FOR 70 KG PERSON (150 LB). [REF-14, p.II-292]

5-2 NON-HUMAN TOXICITY VALUES:

    LD50 Rat oral 17.4 mg/kg [REF-5, p.668]

    LD50 Rat percutaneous 374 mg/kg [REF-5, p.668]

    LD50 Mouse sc 26 mg/kg [REF-8, p.373]

    LD50 Mouse ip 5.8 mg/kg [REF-8, p.373]

    LD50 Mouse iv 6 mg/kg [REF-8, p.373]

    LD50 Mouse oral 13 mg/kg [REF-8, p.373]

5-3 HUMAN TOXICITY EXCERPTS:

    SYMPTOMATOLOGY: 1. NAUSEA...VOMITING, ABDOMINAL CRAMPS, DIARRHEA, EXCESSIVE SALIVATION... 2. HEADACHE, GIDDINESS, VERTIGO & WEAKNESS. 3. RHINORRHEA & SENSATION OF TIGHTNESS IN CHEST ARE COMMON IN INHALATION EXPOSURE. 4. BLURRING OR DIMNESS OF VISION, MIOSIS... TEARING, CILIARY MUSCLE SPASM, LOSS OF ACCOMMODATION & OCULAR PAIN... MYDRIASIS...SOMETIMES SEEN...PROBABLY DUE TO SYMPATHO-ADRENAL DISCHARGE. 5. LOSS OF MUSCLE COORDINATION, SLURRING OF SPEECH, FASCICULATIONS & TWITCHING OF MUSCLES (PARTICULARLY OF TONGUE & EYELIDS), & GENERALIZED PROFOUND WEAKNESS. 6. MENTAL CONFUSION, DISORIENTATION & DROWSINESS. /PARATHION/ [REF-14, p.II-292]

    SYMPTOMATOLOGY: 7. DIFFICULTY IN BREATHING, EXCESSIVE SECRETION OF SALIVA & OF RESP TRACT MUCUS, ORONASAL FROTHING, CYANOSIS, PULMONARY RALES & RHONCHI & HYPERTENSION, (PRESUMABLY DUE TO ASPHYXIA). 8. RANDOM JERKY MOVEMENTS, INCONTINENCE, CONVULSIONS, & COMA. 9. DEATH PRIMARILY DUE TO RESP ARREST ARISING FROM FAILURE OF RESP CENTER, PARALYSIS OF RESP MUSCLES, INTENSE BRONCHOCONSTRICTION OR ALL THREE. /PARATHION/ [REF-14, p.II-292]

    IN TECHNICAL PREPARATIONS OF PHOSPHAMIDON, GAMMA-CHLOROPHOSPHAMIDON IS PRESENT AT A LEVEL OF ONE TO TWO PERCENT OF THE TOTAL PRODUCT. THIS CMPD INHIBITS...HUMAN CHOLINESTERASE ABOUT 20 TIMES MORE THAN PURE PHOSPHAMIDON. /GAMMA-CHLOROPHOSPHAMIDON/ [REF-4, p.292]

    ... An 18-yr-old girl ... suicidal poisoning by phosphamidon ... she was apneic and deeply cyanotic ... suffered irreparable brain damage ... bilateral bronchopneumonia ... liver damage ... /and died/. Two operators were completely drenched with 50% phosphamidon, and 6 others had their feet soaked with the insecticide and their hands, arms, and clothes splashed with it when a pipe burst. ... Gastric pain, headache, and a burning sensation in the eye were the only symptoms reported ... One case of poisoning has been reported in which the only recognized exposure was the uprooting and cutting of shrubs that 2 wk previously had been sprayed with phosphamidon. The 50-yr-old man had worked without gloves but for one day only. In the afternoon he suffered dizziness and repeated severe vomiting and he collapsed. ... He was sweating and showed excessive lacrimation; he was confused and very restless. Poisoning was diagnosed, even though serum cholinesterase activity 12 hours after admission was 80% of normal. In spite of little treatment, the patient regained full consciousness in a few hours, regained full strength after 2 days, and recovered completely. [REF-8, p.374]

    TOXIC BY INGESTION, INHALATION & SKIN ABSORPTION. [REF-15, p.807]

    A 10 year old boy ingested 20% phosphamidon at a dosage thought to be within the range of 60 to 120 mg/kg. He was given an emetic immediately so that the retained dosage was even less certain. He required little treatment and was discharged from /the/ hospital /the/ next day. [REF-8, p.375]

    In a test of the effect of direct exposure during agricultural spraying, 32 volunteers varying in age from 10 to 70 years stayed in paddy fields while phosphamidon was applied by aircraft and for 1 hour afterward. ... The ultra low-volume application was at a rate of 550 g/ha, that is, at almost twice the recommended rate. The volunteers wore their usual light clothing and no other protection. Most of the 32 people experienced irritation of their conjunctivae immediately after the application; that was the only clinical effect. ... Plasma cholinesterase of the people showed a depression of 0 to 25% in 19 subjects, 26 to 50% in 19 subjects, and over 50% in 2 subjects. Maximal depression occurred from 1 to 3 days after exposure; recovery was complete by the 9th day. There was no significant effect on red cell cholinesterase. [REF-8, p.374]

    Chromosomal aberrations in peripheral lymphocytes of male Indian cotton field workers exposed to pesticides were studied in 52 nonsmokers and nonalcoholics, age range 21 to 47 years. Pesticides used in the fields included endosulfan, malathion, methyl parathion, and phosphamidon (1962-1987). Pesticides were sprayed 8 hr a day, 9 months per year. Chromosomal aberrations like gaps, fragments, and deletions increased irrespective to duration of exposure. Breaks and dicentrics increased with the duration of exposure up to 20 year and then remained level. A rise in polypoids was seen with the increased duration of exposure to pesticides. Statistical analysis revealed that the total chromosomal aberrations were significantly increased regardless of exposure duration. [REF-16]

    Effect of ... phosphomidon (250 and 500 ppm) on human erythrocyte and plasma were studied in vitro to gel insight into the cellular antioxidant defence mechanism and malondialdehyde formation. The antioxidant defence system of erythrocytes was altered as evident by depression of glutathione reductase, glucose-6-phosphate dehydrogenase, where as the level of reduced glutathione, glutathione peroxidase, glutathione-S-transferase, superoxide dismutase and catalase were stimulated. In case of plasma fraction, glutathione reductase, glutathione peroxidase, glutathione-s-transferase, glucose-6-phosphate dehydrogenase, superoxide dismutase and levels of reduced glutathione were significantly depressed and the malondialdehyde formation and catalase activity were elevated indicating the less adaptive response of plasma to protect it from oxidative damage. [REF-17]

5-4 NON-HUMAN TOXICITY EXCERPTS:

    /Phosphamidon is/... slightly toxic to fish. [REF-18, p.457]

    .../THERE WAS/ NO EFFECT ON RATS FED UP TO 10 MG/KG/DAY FOR 90 DAYS EXCEPT SLOWER WT GAIN, WT GAIN /WAS/ NORMAL AT 2.5 MG/KG LEVEL. [REF-19, p.410]

    /GAMMA-CHLOROPHOSPHAMIDON, AN IMPURITY IN THE TECHNICAL PRODUCT/...INHIBITS BOVINE CHOLINESTERASE ABOUT 10 TIMES...MORE THAN PURE PHOSPHAMIDON. ... BIMOLECULAR RATE CONSTANT FOR INHIBITION OF BOVINE ERYTHROCYTE CHOLINESTERASE WAS DETERMINED @ 37 DEG C TO BE 6.30X10+2 MOLAR/MIN. /GAMMA-CHLOROPHOSPHAMIDON/ [REF-4, p.292]

    THE (Z) /BETA/ ISOMER HAS THE GREATER INSECTICIDAL ACTIVITY. ... IT IS NON-PHYTOTOXIC EXCEPT TO SOME CHERRY VARIETIES & SORGHUM VARIETIES RELATED TO RED SWAZI. ... IN 2-YEAR FEEDING TRIALS THE "NO EFFECT" LEVEL WAS: FOR RATS 1.25 MG/KG DAILY; FOR DOGS 0.1 MG/KG DAILY. IT IS HIGHLY TOXIC TO BIRDS & TOXIC TO HONEY BEES. [REF-2, p.424]

    /ACUTE ORAL TOXICITY IN BIRDS/ LACRIMATION, FOAMY SALIVATION, MIOSIS, WING-DROP, TACHYPNEA, DYSPNEA, ATAXIA, IMMOBILITY, CONVULSIONS, TETANY, OPISTHOTONOS. ... MORTALITIES USUALLY OCCURRED BETWEEN 8 MIN AND 30 MIN AFTER TREATMENT. PHOSPHAMIDON APPLIED TO THE SCALES OF THE LEGS OR TO THE EYES OF BIRDS WAS RAPIDLY TOXIC... SIGNS...INCLUDED...HIGH CARRIAGE, HYPOREACTIVITY, USING WINGS TO AID PEDESTRIAN LOCOMOTION, NASAL EXUDATE, WINGS SPREAD, SPASMS, TREMORS, AND ATARAXIA. MORTALITIES USUALLY OCCURRED BETWEEN 5 AND 24 HR... [REF-20, p.64]

    BIOASSAY ON POSSIBLE CARCINOGENICITY OF TECHNICAL GRADE PHOSPHAMIDON USING OSBORNE-MENDEL RATS & B6C3F1 MICE. NO INCR IN TUMORS IN ORALLY TREATED MICE COMPARED WITH CONTROLS. IT WAS NOT CARCINOGENIC IN MICE AND INSUFFICIENT DATA TO INDICATE CARCINOGENICITY IN RATS. RATS AND MICE WERE FED 80 OR 160 PPM PHOSPHAMIDON FOR 62, 71 OR 80 WK. [REF-21]

    In chicks (Gallus domesticus) given feed containing 1-100 ppm phosphamidon for 12 wk, significant erythrocyte cholinesterase inhibition was observed only at 50- and 100-ppm levels, whereas hemoglobin and total leukocyte count exhibited alterations at even lower levels of insecticide intake. Other hematological values such as erythrocyte sedimentation rate, packed cell volume, and total erythrocyte count remained unaltered. Likewise, there was no significant change in other biochemical values including aminotransferases, glucose, total cholesterol, and serum protein fractions. The chicks did not show any significant change in growth rate. The maximum no effect level for phosphamidon is 1 ppm for chicks. [REF-22]

    Dimecron (2.50-6.00 ppm), produced elevated activity of fructose 1,6-diphosphate aldolase of liver, brain and gill tissues in Clarias batrachus exposed for 24-96 hr. The toxic conditions produced by the pesticide ultimately caused the death of the fish due to the failure of the respiratory center of the brain. The breakdown of proteins and the diabetic condition caused by the pesticides possibly increased aldolase activity. [REF-23]

    Effects of exposure for 96 hr to 35.4 ppm (the median lethal concn) of phosphamidon on histopathological and biochemical alterations in the liver and kidney of Nemachelius denisonii were studied. Vacuolated hepatocytes, necrosis, and damage to connective tissue in the liver were found. In kidneys, shrinkage of the glomeruli and swelling on the renal tubules were detected. Inhibition of alkaline phosphatase, glucose 6-phosphatase, and lactic dehydrogenase activities in the liver and kidney were observed. [REF-24]

    Glycogen levels were decreased and lactic acid levels increased in the tissues (hepatopancreas, foot, and mantle) of mussels exposed to phosphamidon (I) (8 ppm for 48 hr). I decreased oxidative metabolism in the tissues of the mussels. Consequently, the mussels switch over to anaerobiasis as an adaptive measure to combat the induced toxicity. [REF-25]

    In subacute feeding studies in dogs, phosphamidon was tolerated at a dose of 5 mg/kg for 90 days without effect. In subacute inhalation studies, dogs, guinea pigs, and rats were exposed to an atmosphere containing 0.125 mg/l phosphamidon for 6 hr/day, 5 days/week for 90 days without any marked toxic effects. [REF-26, p.4832]

    Snails (Thiara torulosa) were exposed in 2-liter tanks to phosphamidon at concn causing 5 to 95% mortality. Oxygen consumption was measured before and after 24 hr of exposure to the insecticide. At 24, 48, 72, and 96 hr of phosphamidon exposure the LD50 (mg/ml) and 95% fiducial limits, respectively, were as follows: 13.26 and 12.38-14.20, 10.20 and 9.01-11.54, 9.78 and 8.76-10.92, and 8.51 and 7.87-9.20. Oxygen consumption values after insecticide exposure showed a significant incr at sublethal concn, but decr at concn > LC50. [REF-27]

    Chromosomal damage induced by two pesticides phosphamidon and endosulfan employing in vivo chromosomal aberration bioassay in bone marrow cells of male albino mice of Lacca strain have been investigated. Different doses tested for phosphamidon (2.55, 2.98 and 3.40 ug/g/bw) and for endosulfan (1.75, 3.50 and 5.25 ug/g bw) were injected ip. The observations were recorded at time intervals of 1, 2, 5 and 10 days. Both clastogenic as well as physiologic induced by phosphamidon and endosulfan in the bone marrow cells of mice include chromosomal fragmentation, chromatid breaks, chromosomal and chromatid gaps, ring chromosomes, interchromatid exchanges, minutes and dicentric chromosomes. Physiological type of aberrations caused by both of these pesticides include centromeric associations, exchange configurations, bizarre configurations, shrinkage of chromosomes, stickiness and end to end associations. Generally it was observed that the chromosomal aberrations are more at higher doses as compared to lower doses tested in the present /study/. [REF-28]

    Monoamine levels, MAO activity and neurobehavioral perturbations were studied in albino rats intoxicated with phosphamidon (2.0 mg/kg bw ip 7 days). Open field behavior of the rats was examined three times a day for seven days. Significant depletion DA, NE and 5-HT and enhancement of monoamine oxidase were found in various regions of the central nervous system (CNS) on the 7th day. Daily decr was in ambulation, rearing and preening responses with maximum decrement on the seventh day of /phosphamidon/ intoxication. [REF-29]

    The mutagenic effects of /phosphamidon/ a broad spectrum organophosphorus pesticide have been studied by using two mammalian test systems ie, by independent assays of induced chromosome breaks and micronuclei in the bone marrow cells of Swiss mice following ip admin. /This pesticide/ was found to be mutagenic/ significantly both in chromosomal and micronuclear studies. [REF-30]

    The present study was undertaken to evaluate the neurotoxic effects of the organophosphate, phosphamidon, on glutathione-S-transferase activity and concn of sulfhydryl groups, and to study the possible protection against these effects by the simultaneous admin of the antioxidant, acetylhomocysteine thiolactone, commonly known as citiolone. Significant depletion was observed in the glutathione-S-transferase activity as well as ln the level of total and non-protein bound sulfhydryl groups in various CNS regions of phosphamidon intoxicated rats. When citiolone was admin alone, there was a remarkable elevation in glutathione-S-transferase activity. However, significant protection against glutathione-S-transferase inhibition was observed when phosphamidon and citiolone were admin simultaneously. [REF-31]

5-5 NATIONAL TOXICOLOGY PROGRAM REPORTS:

    A bioassay of technical grade phosphamidon for possible carcinogenicity was conducted using Osborne-Mendel rats and B6C3F1 mice. The test material was admin in feed to 50 rats and 50 mice of each sex at one of two doses, either 80 or 160 ppm. The were fed the test chemical for 80 wk, then observed without cmpd admin for 30 or 31 wk; the low dose male mice were fed for 71 wk, then observed for 19 wk; the high dose male mice were fed for 62 wk, then observed for 28 wk; the low and high dose female mice were fed for 80 wk, then observed for 10 or 11 wk. Matched controls consisted of 10 untreated rats or 10 untreated mice of each sex; pooled controls consisted of the matched controls combined with 85 male and 85 female untreated rats or 80 male and 80 female untreated mice from similar bioassays of eight other test chemicals. ... In male rats, the combined incidence of hemangiomas and hemangiosarcomas in the spleen showed a statistically significant (p=0.012) dose related trend. However, the comparison with matched controls was not significant, and the historical records of this laboratory on untreated males of this strain show a tumor incidence of 6/240 (3%) with incidences in individual control groups as high as 3/9 (99%) and 2/9 (22%), compared with 5/49 (10%) seen in the high dose group in this study. No hemangiomas or hemangiosarcomas were found in females. In female rats, the Cochran-Armitage test for dose related trend was significant (p=0.003) for C cell adenomas and carcinomas of the thyroid when pooled controls were compared with the dosed groups. The incidences of these tumors were also significant when low dose females (p=0.003) and high dose females (p=0.004) were compared directly with pooled controls. However, the historical records of this laboratory show a tumor incidence of 16/235 (7%) in untreated female rats of this strain of female rats, with incidences in individual control groups as high as 3/9 (33%) and 3/10 (30%); these data are therefore considered marginal and insufficient to establish an association between the tumors and the admin of the chemicals. In males, the incidence of these tumors was not statistically significant. In mice, no tumor occurred at a higher incidence in dosed animals than in controls. It is concluded that under the conditions of this bioassay, technical grade phosphamidon was not carcinogenic for B6C3F1 mice. The data obtained in this bioassay with Osborne-Mendel rats are insufficient to allow the interpretation that technical grade phosphamidon is carcinogenic in this species. Levels of Evidence of Carcinogenicity: Male Rats: Equivocal; Female Rats: Equivocal; Male Mice: Negative; Female Mice: Negative. [QR] [REF-32]

6*** METABOLISM AND PHARMACOLOGY ***

6-1 ABSORPTION, DISTRIBUTION, AND EXCRETION:

    THE MAIN ELIMINATIVE ROUTE FOR PHOSPHAMIDON...IN RATS AND LACTATING GOATS WAS VIA KIDNEYS, BUT SMALL AMT OF SEVERAL METABOLITES WERE SECRETED INTO MILK OF LACTATING GOATS. ONLY TRACES OF UNCHANGED /PHOSPHAMIDON/ WERE PRESENT AMONGST EXCRETORY PRODUCTS. DESETHYLPHOSPHAMIDON WAS PRESENT IN URINE OF TREATED ANIMALS, WHEREAS BOTH PHOSPHAMIDON AMIDE AND DECHLOROPHOSPHAMIDON AMIDE OCCURRED IN URINE AND MILK OF LACTATING GOATS. ...ALPHA-CHLORO-NN-DIETHYLACETOACETAMIDE WAS DETECTED IN URINE & IN MILK. [REF-33, p.287]

    AFTER IP INJECTION OF CIS OR TRANS PHOSPHAMIDON-(32)P IN MALE WHITE RATS, EXCRETA WAS COLLECTED... ABOUT 60% OF DOSE--EITHER ISOMER--WAS RECOVERED WITHIN 24 HR...MOST FROM URINE... [REF-34, p.276]

    PHOSPHAMIDON IS A SYSTEMIC INSECTICIDE RAPIDLY ABSORBED BY THE PLANT... IN PLANTS 50% LOSS OCCURS IN ABOUT 2 DAYS. [REF-2, p.424]

    EARLY APPEARANCE OF SYMPTOMS & STEEPNESS OF ACUTE DOSE-RESPONSE CURVES (INCR DOSAGE LEVELS PRODUCED DISPROPORTIONATELY LARGE INCR IN RESPONSE) INDICATE THAT PHOSPHAMIDON IS RAPIDLY & THOROUGHLY TAKEN UP FROM GI TRACTS OF BIRDS. [REF-20, p.64]

6-2 METABOLISM/METABOLITES:

    DESETHYLPHOSPHAMIDON WAS PRESENT IN THE URINE OF TREATED.../LACTATING GOATS/ BOTH PHOSPHAMIDON AMIDE AND DECHLOROPHOSPHAMIDON AMIDE OCCURRED IN THE URINE AND MILK...ALPHA-CHLORO-NN-DIETHYLACETOACETAMIDE WAS DETECTED IN URINE AND IN MILK. [REF-33, p.287]

    AFTER IP INJECTION OF CIS OR TRANS (32)P-PHOSPHAMIDON IN MALE WHITE RATS... ABOUT 60% OF DOSE...WAS RECOVERED WITHIN 24 HR AFTER INJECTION, MOST FROM URINE. HYDROLYTIC PRODUCTS WERE ALMOST ENTIRELY DIMETHYL PHOSPHATE, WITH SMALL AMT OF PHOSPHORIC ACID AND O-DEMETHYL PHOSPHAMIDON. AFTER FOLIAR TREATMENT OF COTTON, PHOSPHAMIDON, O-DEMETHYL PHOSPHAMIDON, N-DESETHYL PHOSPHAMIDON, HYDROXYETHYL PHOSPHAMIDON, & DIMETHYL PHOSPHATE WERE DETECTED EXTERNALLY. INTERNALLY, ORTHOPHOSPHATE & AN UNKNOWN WERE OBSERVED IN ADDITION TO THE FOREGOING CMPD. IN FIFTH-INSTAR TOBACCO BUDWORMS AND BOLLWORMS, METABOLISM OF THE TWO ISOMERS WAS SIMILAR. AFTER INJECTION OF LABELED PHOSPHAMIDON.../PHOSPHAMIDON, O-DEMETHYL PHOSPHAMIDON, HYDROXYETHYL PHOSPHAMIDON, N-DESETHYL PHOSPHAMIDON, PHOSPHORIC ACID/ WERE OBSERVED IN INTERNAL EXTRACTS /AND EXCRETA/. [REF-34, p.276]

    DESETHYL PHOSPHAMIDON...ALPHA-CHLOROACETOACETIC ACID DIETHYLAMIDE, ALPHA-CHLOROACETOACETIC ACID ETHYLAMIDE, DIMETHYL PHOSPHORIC ACID, & UNCHANGED PHOSPHAMIDON WERE ISOLATED FROM BEAN PLANTS TREATED WITH (14)C-LABELED PHOSPHAMIDON. ... METABOLISM OF PHOSPHAMIDON IS UNUSUAL IN THAT FACILE DEETHYLATION OF THE DIETHYLAMIDE MOIETY OCCURS WITH NO DEMETHYLATION AT ONE OF THE METHOXY GROUPS. ENVIRONMENTAL FACTORS SUCH AS TEMPERATURE &, TO A LESSER EXTENT, LIGHT INFLUENCE PLANT METABOLISM OF PHOSPHAMIDON TO DESETHYL PHOSPHAMIDON WITH INCREASED RATES AT HIGHER TEMPERATURES. [REF-35, p.180]

    RATS RECEIVED (32)P- AND/OR (14)C-LABELED PHOSPHAMIDON BY STOMACH TUBE. ... /AMONG METABOLITES FOUND WERE/ VINYL HYDROXYPHOSPHAMIDON AMIDE...AND TWO CMPD CONTAINING ONLY THE CARBON LABEL BUT NOT FURTHER IDENTIFIED. RAT & RABBIT LIVER HOMOGENATES METABOLIZED PHOSPHAMIDON... /DES-N-ETHYL PHOSPHAMIDON & PHOSPHAMIDON AMIDE/ WERE FOUND IN SMALL QUANTITIES BUT THE HYDROXY CMPD WERE NOT DETECTED... [REF-4, p.292]

6-3 INTERACTIONS:

    ...PHOSPHAMIDON & DIMETHYLVINPHOS, HAVE THEIR ACUTE TOXICITIES REDUCED BY PHENOBARBITAL PRE-TREATMENT. [REF-36, p.307]

    Vitamin C, when admin concurrently with a pesticide ... phosphamidon ... could significantly decr the frequency of pesticide induced clastogenic and mitosis disruptive changes in the bone marrow cells of young Swiss Albino mice. Of these three doses (10, 20 or 40 mg/kg/bw) of the vitamin, the one which is double the human therapeutic dose (20 mg/kg/bw/day) was the most effective as an antimutagen to be followed by 40 mg and 10 mg. None of these doses of vitamin C showed any genotoxicity of their own for the parameters studied here. [REF-37]

7*** ENVIRONMENTAL FATE AND EXPOSURE POTENTIAL ***

7-1 ENVIRONMENTAL FATE/EXPOSURE SUMMARY:

    Phosphamidon was released to the environment as a result of its use as a systemic insecticide to control insects such as aphids, on fruits, vegetables, ornamentals, forests, and trees. It may also have been released during its production, transport, formulation, and disposal. However, phosphamidon is no longer an active ingredient in any registered pesticidal product and therefore current releases of the insecticide should not occur. If released on land, phosphamidon is expected to leach and biodegrade. At a rate of application of 5 ppm, its half-life in soil is less than a week. However, it half-life is longer, 3-4 weeks, at lower application rates. If released in water, phosphamidon would hydrolyze, especially in alkaline waters, and possibly biodegrade. Phosphamidon's hydrolysis half-lives at 23 degC are 74 days, 13.8 days, and 2.2 days at pH 4, 7, and 10, respectively. It would not be expected to volatilize, adsorb to sediment, or bioconcentrate in aquatic organisms. If phosphamidon is released into the atmosphere as an aerosol during spraying, it will be removed by gravitational settling, decreasing to very low levels in about a day. Vapor phase phosphamidon will react with photochemically-produced hydroxyl radicals, resulting in an estimated atmospheric half-life of 8.5 hr. Exposure to phosphamidon will be primarily occupational via inhalation with the aerosol during spraying or dermal contact with the spray or treated plants during application or early reentry into treated fields. (SRC) 

7-2 ECOTOXICITY VALUES:

  . LD50 ANAS PLATYRHYNCHOS (MALLARD) ORAL 3.05 MG/KG, 3 MO OLD FEMALES (95% CONFIDENCE LIMIT 2.91-5.00) /SAMPLE PURITY 80%/ [REF-20, p.64]

  . LD50 PERDIX PERDIX (PARTRIDGE) ORAL 9.7 MG/KG, 3 MO OLD FEMALES & MALES (95% CONFIDENCE LIMIT 8.3-11.3) [REF-38, p.94]

  . LD50 ZENAIDA MACROURA (MOURNING DOVE) ORAL MALES AND FEMALES 2.0-4.0 MG/KG [REF-38, p.94]

  . LD50 ZENAIDA ASIATICA (WHITE WINGED DOVE) ORAL, ADULT MALE AND FEMALE, 2.93 MG/KG (95% CONFIDENCE LIMIT 2.44-3.66 MG/KG) /SAMPLE PURITY 80%/ [REF-20, p.64]

  . EC50 Simocephalus serrulatus 0.012 mg/L/48 hr at 15 deg C, first instar (95% confidence limit 0.0079-0.018 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . EC50 Daphnia pulex 0.010 mg/L/48 hr at 15 deg C, first instar (95% confidence limit 0.0067-0.015 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LC50 Gammarus fasciatus 0.013 mg/L/96 hr at 15 deg C, mature (95% confidence limit 0.006-0.028 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LC50 Pteronarcys californica 1.5 mg/L/96 hr at 15 deg C, second year class (95% confidence limit 0.77-2.92 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LC50 Salmo gairdneri (rainbow trout) 7.8 mg/L/96 hr at 15 deg C, wt 0.8 g (95% confidence limit 6.2-9.8 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LC50 Pimephales promelas (fathead minnow) 100 mg/L/96 hr at 18 deg C, wt 1.0 g (95% confidence limit 91-110 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LC50 Ictalurus punctatus (channel catfish) 70 mg/L/96 hr at 18 deg C, wt 0.8 g (95% confidence limit 67-74 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LC50 Lepomis macrochirus (bluegill) 3.4 mg/L/96 hr at 24 deg C, wt 0.5 g (95% confidence limit 2.4-4.9 mg/L). Static bioassay without aeration, pH 7.2-7.5, water hardness 40-50 mg/l as calcium carbonate and alkalinity of 30-35 mg/l. /Technical material, 80%/ [REF-39, p.64]

  . LD50 Coturnix japonica (Japanese quail) oral 3.60 mg/kg, adult females (95% confidence limit 1.80-7.20 mg/kg) /Sample purity 85%/ [REF-20, p.64]

  . LD50 Phasianus colchicus (pheasants) oral 4.24 mg/kg, 4 month old female (95% confidence limit 3.37-5.34 mg/kg) /Sample purity 85%/ [REF-20, p.64]

  . LD50 Alectoris chukar oral 11.8 mg/kg, 3 to 5 month old males and females (95% confidence limit 10.1-13.8 mg/kg) /Sample purity 80%/ [REF-20, p.64]

  . LC50 Coturnix japonica (Japanese quail) oral 90 ppm [REF-40, p.116]

7-3 ENVIRONMENTAL FATE:

  . TERRESTRIAL FATE: The study was conducted with 4 soils (red, alluvial, black, and peat) in the laboratory. Regression equations for the Freundlich adsorption isotherms are given. Peat soil showed the highest degree of adsorption. The Rf values of phosphamidon movement in soil, as shown by TLC (Helling, CS and Turner, 1968) showed significant correlations with the adsorption coefficients. Under dry conditions, the fastest degradation was observed during the 1st 5 days in all soils. Under waterlogged conditions, most of the phosphamidon passed into the water phase in the red, alluvial, and black soils. [REF-41]

  . TERRESTRIAL FATE: If released on land, phosphamidon is expected to leach(3). It may also hydrolyze, especially in alkaline soil. Results from soil experiments suggest that large concns of phosphamidon disappear more rapidly than smaller ones. At a rate of application of 5 ppm, the half-life of phosphamidon in loam, loamy sand, and sand soil is less than a week(1,2). At 1 ppm, the half-life in loam and silt soil was 3-4 weeks(1,2). [REF-42]

  . AQUATIC FATE: If released in water, phosphamidon would hydrolyze, especially in alkaline waters, and possibly biodegrade. Phosphamidon's hydrolysis half-lives at 23 degC are 74 days, 13.8 days, and 2.2 days at pH 4, 7, and 10, respectively(1). The half-life of phosphamidon in San Francisco Bay water is somewhat less than two weeks at ambient temperature(3). The stability of phosphamidon was studied in 16 sea-sediment samples from the east coast of India(2). The half- lives ranged from 10-28 days. When the sediment was washed to remove exchangeable ions, the half-lives increased to 20-36 days. For comparison, the half-lives of phosphamidon in freshwater and brackish water in the same pH range (pH 8.2-9.2), were 26-45 days and 35-50 days, respectively. It therefore appears that exchangeable ions in the sediment facilitate hydrolysis and a higher ionic strength reduces this rate(2). Phosphamidon would not be expected to volatilize or adsorb to sediment. (SRC) [REF-43]

  . ATMOSPHERIC FATE: If phosphamidon is released into the atmosphere as an aerosol during spraying, it will be removed by gravitational settling. After spraying levels are very low or not detectable after about a day(2). In the atmosphere, phosphamidon (vapor pressure 2.5X10-5 mm Hg(4)) will exist primarily as the vapor(3). Vapor phase phosphamidon will react with photochemically-produced hydroxyl radicals resulting in an estimated atmospheric half-life of 8.5 hr(1). [REF-44]

7-4 BIODEGRADATION:

  . When applied at 5 ppm, the half-lives of phosphamidon in loam, loamy sand, and sand was approximately 6, 3 and <3 days, respectively(1,2). At an application rate of 1 ppm, the half-life in loam and silt was three to four wks(1,2). No data on sterile controls were presented, and the pH of the soils studied were not reported. [REF-45]

7-5 ABIOTIC DEGRADATION:

  . Phosphamidon is stable in neutral and weakly acid solutions but is rapidly hydrolyzed in alkaline solutions(2). The half-lives at 23 degC are 74 days, 13.8 days, and 2.2 days at pH 4, 7, and 10; at 45 degC the respective half-lives are 6.6 days, 2.1 days, and 3.3 hrs(3). The hydrolysis products are dimethyl phosphate and alpha-chloroacetoacetic acid diethlyamide(3). Stability studies with seawater, freshwater, and in water-sediment systems in which the sediment was additionally washed to remove exchangeable ions indicate that exchangeable ions in the sediment facilitate hydrolysis and a higher ionic strength reduces this rate(1). In the atmosphere, phosphamidon (vapor pressure 2.5X10-5 mm Hg(4)) will exist primarily as the vapor(6). There it will react with photochemically-produced hydroxyl radicals with an estimated rate constant of 45X10-12 cu cm/molecule-s(5). Assuming a hydroxyl radical concn of 5X10+5 radicals/cu cm, the half-life of phosphamidon in the atmosphere would be 8.5 hr(SRC). Phosphamidon will also react with ozone in the atmosphere with an estimated rate constant of 1.63X10-18 cu cm/molec-sec(5). Assuming an ozone concn of 7X10+11 mol/cu cm, the half-life for this reaction is 7.0 days(SRC). Therefore phosphamidon's reaction with ozone is minor compared with that with hydroxyl radicals in determining its fate in the atmosphere, except at night or during episodes of very high ozone levels(SRC). [REF-46]

7-6 BIOCONCENTRATION:

  . Using an estimated log Kow of 0.38(1), one would estimate a BCF of 1.1 for phosphamidon using a recommended regression equation(2). This would indicate that phosphamidon would not bioconcentrate in aquatic organisms. Bioconcentration of phosphamidon is also unlikely because it is rapidly metabolized in animals(3). [REF-47]

7-7 SOIL ADSORPTION/MOBILITY:

  . The leaching behavior of phosphamidon in sand, loamy sand, loam, and silt soil in a 15 cm column was studied after 150 cm of rain applied(2). All the added phosphamidon leached through the sand and sandy loam soil, while most of the residue was in the lower third of the column(2). With the silt soil, residues were rather evenly distributed throughout the column and in the leachate, although the greatest fraction of residue was in the upper third of the column. In contrast with the good total recoveries in the other cases, recovery with the silt column was only 39%(2). According to a soil thin layer chromatography study with four soils, phosphamidon was very mobile (retardation factor (Rf) 0.91-0.92) in a silt loam (0.83% organic matter, pH 7.9), silt loam (0.72% organic matter, pH 6.6), and a fine sandy loam (0.52% organic matter, pH 8.8)(1). It was less mobile (Rf = 0.66) in a sandy loam (0.69% organic matter, pH 10.5)(1). [REF-48]

7-8 VOLATILIZATION FROM WATER/SOIL:

  . The Henry's Law constant for phosphamidon estimated from structure activity relationships is 9.9X10-12 atm-cu-m/mol(1). Chemicals with such low Henry's Law constants are nonvolatile from water(2). [REF-49]

8***SOURCES AND CONCENTRATIONS ***
8-1 ARTIFICIAL SOURCES: 

  . Phosphamidon will be released to the environment as a result of its use as a systemic insecticide applied to foliage to control insect pests, particularly sap-feeding insects such as aphids, on fruits, vegetables, ornamentals, forests, and trees(1). It may also be released during its production, transport, formulation, and disposal. However, phosphamidon is no longer an active ingredient in any registered pesticidal product(2) and therefore current releases of the insecticide should not occur. [REF-50]

8-2 ATMOSPHERIC CONCENTRATIONS: 
  . The concn of phosphamidon in air 18-24 hr after spraying in an apple orchard was <0.005 mg/cu m in calm weather and not detectable with a 1-2 m/sec wind(1). Temperatures were high in both cases. Similarly, 23 hr after phosphamidon was sprayed in a grapefruit orchard under clear, calm, and warm weather conditions, the phosphamidon concn 1.5 m above ground was <0.01 mg/cu m(1). [REF-51]

8-3 FOOD SURVEY VALUES: 

  . In a pesticide screening study of 81 varieties of domestic and imported produce (6970 samples), no residues of phosphamidon were found above the detection limit of 0.50 ppm(1). According to FDAs Total Diet Study, April 1982-April 1984, the dietary intake of phosphamidon for each of seven population groups of different sex and age ranging from toddlers to seniors was <0.1 ng/kg body weight/day(2). According to FDA's Total Diet Study, phosphamidon residues are not present in food items consumed by infants(2). Phosphamidon is destroyed by heat >160 deg C(3). After 1 hr of cooking, residue levels in apples and pears decreased by 80%(3). [REF-52]

8-4 PLANT CONCENTRATIONS: 

  . The concn of phosphamidon on treated foliage 18-24 hr after spraying in an apple orchard was 20 ppm(1). Foliage in a grapefruit orchard contained 150 ppm phosphamidon 23 hours after spraying(1). Phosphamidon is rapidly absorbed and metabolized in plants(3). Reported initial half- lives are of the order of 1-2 days(1,2,3). Degradation then proceeds more slowly with residues decreasing to the 0.5 ppm level or less in about 1 week in leafy plants and 2-3 weeks in fruit after normal application(1,2,3). [REF-53]

8-5 ANIMAL CONCENTRATIONS: 

  . Phosphamidon is rapidly metabolized in animals(1) and therefore residues should not be present in animals unless recently exposed. [REF-54]

9*** HUMAN ENVIRONMENTAL EXPOSURE ***
9-1 PROBABLE ROUTES OF HUMAN EXPOSURE: 

  . Exposure to phosphamidon would be primarily occupation, especially by inhalation of aerosols or by dermal contact during application. Dermal contact with phosphamidon will result by touching treated plants and soil. (SRC) 

10*** STANDARDS AND REGULATIONS ***

10-1 ACCEPTABLE DAILY INTAKES: 

  . PESTICIDES IN FOOD (FROM FAO/WHO (1973)): 0.001 MG/KG. [REF-55, p.444]

10-2 ALLOWABLE TOLERANCES: 

  . Tolerances for residues of the insecticide phosphamidon including all its related cholinesterase-inhibiting compounds in or on raw agricultural commodities are established as follows: 1 ppm in or on apples; 0.75 ppm in or on grapefruit, lemons, oranges, tangerines; 0.5 ppm in or on broccolli, cauliflower, cucumbers, peppers; 0.25 ppm in or on cantaloups, watermelons; 0.1 ppm in or on cottonseed, potatoes, sugarcane, tomatoes, and walnuts. [REF-56]

10-3 TRANSPORT METHODS AND REGULATIONS: 

  . No person may /transport,/ offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance ... and the hazardous material is properly classed, described, packaged, marked, labeled, and in condition for shipment as required or authorized by ... /the hazardous materials regulations (49 CFR 171-177)./ [QR] [REF-57]

  . The International Maritime Dangerous Goods Code lays down basic principles for transporting hazardous chemicals. Detailed recommendations for individual substances and a number of recommendations for good practice are included in the classes dealing with such substances. A general index of technical names has also been compiled. This index should always be consulted when attempting to locate the appropriate procedures to be used when shipping any substance or article. [QR] [REF-58, p.3097-1,6193,6194,6195]

10-4 CERCLA REPORTABLE QUANTITIES: 

  . Releases of CERCLA hazardous substances are subject to the release reporting requirement of CERCLA section 103, codified at 40 CFR part 302, in addition to the requirements of 40 CFR part 355. Phosphamidon is an extremely hazardous substance (EHS) subject to reporting requirements when stored in amounts in excess of its threshold planning quantity (TPQ) of 100 lbs. [QR] [REF-59]

10-5 FIFRA REQUIREMENTS: 
  . As the federal pesticide law FIFRA directs, EPA is conducting a comprehensive review of older pesticides to consider their health and environmental effects and make decisions about their future use. Under this pesticide reregistration program, EPA examines health and safety data for pesticide active ingredients initially registered before November 1, 1984, and determines whether they are eligible for reregistration. In addition, all pesticides must meet the new safety standard of the Food Quality Protection Act of 1996. Phosphamiidon is found on List A, which contains most food use pesticides and consists of the 194 chemical cases (or 350 individual active ingredients) for which EPA issued registration standards prior to FIFRA, as amended in 1988. Case No: 0157; Pesticide type: Insecticide; Registration Standard Date: 12/87; Case Status: The last registered pesticide products containing this pesticide were voluntarily cancelled by their registrants while EPA was developing the Reregistration Eligibility Decision (RED) document.; Active ingredient (AI): Phosphamiidon; AI Status: The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-60, p.142]

  . Tolerances for residues of the insecticide phosphamidon including all its related cholinesterase-inhibiting compounds in or on raw agricultural commodities are established as follows: apples, grapefruit, lemons, oranges, tangerines, broccolli, cauliflower, cucumbers, peppers, cantaloups, watermelons, cottonseed, potatoes, sugarcane, tomatoes, and walnuts. [REF-56]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. FORMULATION: liquid formulations 75% and greater. USE PATTERN: all uses. CLASSIFICATION: restricted. CRITERIA INFLUENCING RESTRICTION: acute dermal toxicity, residue effects on mammalian species, and residue effects on avian species. [REF-61]

  . Classified for restricted use, limited to use by or under the direct supervision of a certified applicator. FORMULATION: dust formulations 1.5% and greater. USE PATTERN: all uses. CLASSIFICATION: restricted CRITERIA INFLUENCING RESTRICTION: acute dermal toxicity, residue effects on mammalian species, and residue effects on avian species. [REF-61]

11*** MONITORING AND ANALYSIS METHODS ***

11-1 ANALYTIC LABORATORY METHODS:

  . Product analysis is by GLC with internal standard (AA Carlstrom, J Assoc Off Anal Chem 1972, 55, 1331) or by reaction with iodine under specified conditions to differentiate from impurities (Anlicker R et al; Helv Chim Acta 1961, 44, 1622). [REF-5, p.669]

  . Two-dimensional gas chromatography with capillary columns and parallel detection with flame-photometric and electron-capture detection were used to analyze pesticide residues in food. [REF-62]

  . The negative-ion mass spectra of phosphamidon obtained by chemical-ionization with methane, under electron-capture conditions, is reported. The influence of different ionization parameters on the total ion current and the relative intensities of the various fragment ions were studied. Few fragment ions were observed, although they were characteristic for the class of cmpd. The occurrence of the molecular anion is strongly dependent on the molecular structure and its ability to stabilize the radical formed in the primary electron capture region by charge delocalization. Negative-ion mass spectrometry with multiple ion detection may be a valuable tool for residue analysis in food and environmental samples. [REF-63]

  . Phosphamidon was determined by 2-dimensional TLC on silica gel, using petroleum ether-Et20 (5:1 and 1:2, respectively). Rf values were tabulated. [REF-64]

  . Residues may be determined by glc with FPD (Pestic Anal Man, 1979, I, 201-H, 201-I; D.C. Abbott, Pestic Sci., 1970, 1, 10; M.A. Luke et al., J Assoc Off Anal Chem, 1981 64, 1187; G. Voss et al., Res Rev, 1971, 37, 101). [REF-5, p.669]

12*** MANUFACTURING AND USE INFORMATION ***

12-1 METHODS OF MANUFACTURING: 

  . Produced by reacting trimethyl phosphite in chlorobenzene with 2,2-dichloro-N,N-diethyl-3-oxobutyramide, which is prepared from sulfuryl chloride and N,N-diethyl-3-oxobutyramide... [REF-2, p.424]

  . BERIGER, SALLMANN, US PATENT 2,908,605 (1959 TO CIBA)... [REF-7, p.1165]

12-2 IMPURITIES: 

  . In technical preparations of phosphamidon, gamma-chlorophosphamidon is present at a level of one to two percent of the total product. [REF-4, p.292]

12-3 FORMULATIONS/PREPARATIONS: 

  . LIQUID (8 LB ACTIVE GAL), SOLUBLE CONCENTRATES (20, 50 & 100% WT/VOL). [REF-65, p.C-179]

  . TECHNICAL PRODUCT IS OF 92% PURITY; DIMERCRON 20 (200 G/L), DIMERCRON 50, DIMERCROM 100 AND DIMERCRON ULVAIR 250 [REF-18, p.457]

  . Liquid, soluble concentrates, ULV for waterless spraying. [REF-66, p.C-279]

12-4 OTHER MANUFACTURING INFORMATION: 

  . PHOSPHAMIDON IS COMPATIBLE WITH ALL EXCEPT HIGHLY ALKALINE PESTICIDES, THOUGH FOR AN UNKNOWN REASON, ITS BIOLOGICAL ACTIVITY IS REDUCED BY COPPER OXYCHLORIDE. [REF-8, p.373]

  . PATENTS: ...BRITISH PATENT 829576; BELGIAN PATENT 552284; US PATENT 2908605; PHOSPHAMIDON EXISTS AS A MIXTURE OF 70% (Z)-ISOMER (BETA-ISOMER) & 30% (E)-ISOMER (ALPHA-ISOMER)... THE (Z)-ISOMER HAS THE GREATER INSECTICIDAL ACTIVITY. [REF-5, p.668]

  . Systemic insecticide with strong stomach action; Dixon is used for control of aphids in extensive cereal crops, lucerne, cotton, and potatoes; thrips in cotton; and Southern green stinkbug (Nezara Viridula) in soybeans. [REF-66, p.C-279]

  . [SRI] NOT PRODUCED COMMERCIALLY IN US 

12-5 MAJOR USES: 

  . The active ingredient is no longer contained in any registered pesticide products ... "cancelled." [QR] [REF-60, p.142]

  . [SRI] INSECTICIDE FOR CITRUS AND COTTON CROPS, DECIDUOUS FRUIT & NUT CROPS 

  . Systemic insecticide with strong stomach action. Used for sucking insects, stemborers in rice, aphids in various crops. [REF-66, p.C-279]

  . It is effective against sap-feeding insects at rates of 300-600 g/ha and other pests including sugarcane stem borers and rice leaf beetles at rates of 500-1000 g/ha. [REF-5, p.668]

12-6 CONSUMPTION PATTERNS:

    [SRI] INSECTICIDE FOR CITRUS, 33%; INSECTICIDE FOR COTTON, 33%; INSECTICIDE FOR DECIDUOUS FRUITS AND NUTS, 33% (1978) 

12-7 U.S. PRODUCTION:

    [SRI] (1976) NOT PRODUCED COMMERCIALLY IN US 

    [SRI] (1978) 1.36X10+8 GRAMS (CONSUMPTION, ESTIMATE) 

12-8 U.S. IMPORTS:

    [SRI] (1976) ND 

    [SRI] (1978) ND 

12-9 U.S. EXPORTS:

    [SRI] (1976) ND 

    [SRI] (1978) ND 

13*** CHEMICAL AND PHYSICAL PROPERTIES ***

13-1 MOLECULAR WEIGHT             : 299.69 [REF-7, p.1165]

13-2 MELTING POINT                : -45 deg C [REF-7, p.1165]

13-3 BOILING POINT                : 120 deg C @ 0.001 mm Hg; 162 deg C 1.5 mm Hg [REF-7, p.1165]

13-4 DENSITY/SPECIFIC GRAVITY     : 1.2132 @ 25 DEG C/4 DEG C [REF-7, p.1165]

13-5 VAPOR PRESSURE               : 2.5X10-5 MM HG @ 20 DEG C [REF-7, p.1165]

13-6 CORROSIVITY                  : Corrosive to iron, tin, aluminum; non-corrosive to polyethylene [REF-67, p.A326/Oct 83]

13-7 VISCOSITY  : DENSITY: 1.22 @ 20 DEG C/4 DEG C; VISCOSITY: 70 CENTIPOISES @ 25 DEG C /TECHNICAL PRODUCT/ [REF-18, p.457]

13-8 SOLUBILITIES: 

  . MISCIBLE WITH WATER & MOST ORG SOLVENTS EXCEPT SATURATED HYDROCARBONS; 1 G DISSOLVES IN ABOUT 30 G HEXANE [REF-7, p.1165]

13-9 SPECTRAL PROPERTIES: 

  . Index of refraction: 1.4718 @ 25 deg C/D [REF-7, p.1165]

  . Intense mass spectral peaks: 127 m/z (100%), 72 m/z (61%), 264 m/z (46%), 138 m/z (35%) [REF-68, p.283]

13-10 OTHER CHEMICAL/PHYSICAL PROPERTIES: 

  . Stable in neutral or acid media; hydrolyzed by alkali. [REF-7, p.1165]

  . OTHER CHEMICAL/PHYSICAL PROPERTIES - OCPP (4)> S:269 P:668 At 20 deg C 50% hydrolysis (calculated) occurs in 60 d at pH 5, 54 d at pH 7 and 12 d at pH 9. [REF-5, p.668]
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