
133, 

4. 

CASTELLANOS & CO. 
AOGADOS 

CalIe 94 A Na. 7 A - 09 
Bogota, D.C., COLOMBIA 

Seriora 

Jefe de la Division de Nuevas Creaciones NDLNCIA DE INDUS1RIA y COMRCIO 

Superintendencia de Industria y Comerelo 

Miriisterio de Desarrollo Ecortómico 72020 L)FASEACINAL t
 0541"62- 

^00008*0000 

IR.40 
PATF-N?Ejyll - Folios-. 37 

E. S. D. Act. 444 RESPUE 

Ref.: Expediente No. 05.111.062 

Solicitud de Patente de InvencOn para: COMPOSICION AGROQUIMICA EN 

SUSPENSION ACUOSA 
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RESPUESTA AL EXAMEN DE FONDO 

MARGARITA CASTELLANOS ABONDANO, mayor de edad, identificada y 

domiciliada como aparece at pie de ml firma, atentamente me permfto presentar 

respuesta at oficio No. 84 notificado par fijaciOn en lista el 29 de enero de 2010 

correspondiente at examen de forido, estando dentro del tØrmino legal en los 

siguientes tØrminos: 

Reivindicackrnes 

Con elfin de superar Ia objeción sobre las reivindicaciones, presento a consideración 

del sertor examinador un nuevo pliego reivindicatorio donde se ha restringido el 

alcance de la invenciOn a los ejemplos de la descripciOn. En efecto, los ingredientes-

agroqulmicarnente activos han sido restringidos a bispiribac-sodio y flucarbazona-

sodio. Adicionalmente, el compuesto B ha sido restringido en retaciOn at pliego 

reivindicatorlo anterior. 
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Nivel inventivo 

En cuanto at nivel inventivo, presento a consideración del seæor examinador las 

razones per [as cuales la invención reivindicada no era obvia ni evidentfi para una 

persona versada en la materia en vista de las enseæanzas de los documentos D2-D4. 

En primer lugar, ninguno de los documentos citados par el seæor examinador revela 

el use de los ingredientes activos reivindicadas bispinibac-sodio 
y 

flucarbazoria- sodio 

(ver PÆg. 97, 427 
y 

428 del Manual de Pesticidas adjunto). En efecto, el documento 

D2 apenas revela suspensiones tIquidas concentradas dispersables de ingredientes 

activos tipo sulfonilurea o sus sales. Sin embargo, el documento D2 no revela ni 

sugiere come formular otro tipo de ingredientes agroquimicamente activos teniendo 

en cuenta que tanto el compuesto bispiribac-sodio coma el compuesto flucarbazona-

sadie no corresponden a compuestos del tipo sulfonilurea. 

Ahora bien, el objeto de la presente invenciOn era el de formular suspensiones 

acuosa con ingredientes agroquimicamente activos que presentan elevada 

solubiuidad en agua. Tal come se observa en los ejemplos de (a descripción,  la 

separación 
y 

fom-iación de capas se podia eliminar durante el alniacenamiento 

permitiendo asi el almacenamiento a large plazo de este tipo de formulaciones 

debido a ía poca ocurrencia de crecimiento de particulas con et paso del tiempo. 

Este efecto inesperado se consiguió at combiriar el ingrediente activo altamente 

soluble en ague (A) seleccionado de bispiribac-sodio y flucarbazona- sodio con el 

compuesto soluble en agua (B) seleccionado del grupo compuesto per bicarbonate 

de sodio, carbonate de sodio, cloruro de sodio, acetate de sodio 
y 

bicarbonato de 

amonio. 

En este orden de ideas, el efecto iniesperado de la presente invención obtenido 

mediante la combinación de los compuestos (A) y (B) reivindicados no era obvio para 

una persona versada en [a materia en vista de los documentos citados per el 

examinador. 
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Por su parte, el documento D3 revela formulaciones agroquimicas del tipo 

suspension obtenidas mediarite la dispersion de firias particulas de un quimico sólido 

hidrofObico en agua a en media acuoso (pÆgina 2, Urieas 27-29 
y 

lineas 46-47) 

mientras que el documento D4 proporciona methos para suspender sustancias 

biocidas 0 agroquimicamente activas relativamente insolubles en aqua en medio 

acuoso (PÆg 2, lineas 3-4). 

En este orden de ideas, es clara que en los documentos D3 
y 

D4 no existe ninguna 

enseæanza ni sugerencia sobre la utilización de ingredientes agroquimicamente 

activos solubles en agua como los acÆ reiviridicados, bispiribac-sodlo 
y 

flucarbazona- sodlo. 

Tal como puede observar el seæor examinador en el Manual de Pesticidas adjunto, 

los compuestos agroqulmicos sOlidos revelados en D3 presentan una solubilidad en 

agua menor a 0.1 g/lOOg mieritras que los valores para el bispi-ribac sodlo 
y 

flucarbazona sodio reivindicados son 7.33 
y 

4.4 gflOU ml respectivamente. 

Adicionalmente, el documento D3 revela el uso de sales inorgªnicas 
y 

bases (Pàg. 3, 

lirteas 53-57) pero de ninguna manera revela ejemplos de 66clos inorgÆnicos. Par lo 

tanto, una persona versada en la materia no habria Ilegado a la presente invenciOn 

en vista de D3 toda vez que en dicho documento se revelan tØcnicas de formulación 

de agroqulmicos dØbilmente solubles en agua. 

Par otra parle, las sustancias biocidas a agroquimicamente activas reveladas en D4 

son casi insolubles en agua tal como se observa en el Manual de Pesticidas adjunto. 

Tal como se enseæa en D4 (P6tg.2, lIneas 26-31), la formulaciÆn sustancias 

insolubles requiere del usa de solventes orgÆnicos inmiscibles en agua los cuales 

son indeseabes tanto ecolOgicamente como desde et punto de vista de la seguridad 

personal. Par lo tanto, un objeto de D4 es el de proporcionar una suspension que 

contenga un agroquimico menos soluble en agua sin la necesidad de utilizar un 

solvente orgÆnico inmiscible en agua. 

3 
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Ahora bien, en D4 es posible obtener una formulación acuosa mediante la 

suspension en un medio suspensor acuoso de partIculas o droplets de una 

sustancia biocida o agroqulmicamente activa la cual ha sido encapsulada o 

coacervada con un encapsulante soluble en agua el cual es a su vez insoluble en el 

medio suspensor acuoso. 

Adicinalmente, es preferible que el medio suspensor acuoso comprenda un 

tensoactivo y suficiente electrolito con el fin de proporcionar una estructura capaz de 

soportar las particulas sOlidas suspendidas 
y 

prevenir ía disolución del encapsulante 

(Pag 6, lineas 1-.6). Asi mismo, se requiere que el electrolito interactüe con el 

tensoactivo (PÆg 5, Unea 53). 

De acuerdo a 10 anterior, el objetivo de D4 se puede lograr previniendo la interacciOn 

entre la sustancia biocida o agroquimicamente activa con el medio suspensor 

acuoso 
y 

los aditivos. Se pueden adicionar Æcidos o bases con el fin de ajustar el pH 

y 

as! mejorar la estabilidad del sólido suspendido o el liquido dispersado o disminuir 

la fitotoxicidad. 

En este orden de ideas, los Æcidos o bases en el electrolito contribuyen a dar una 

mayor interacción entre el electrolito 
y 

el tensoactivo con el fin de mantener 

suspendido la sustancia biocida agroquimicamente activa en el medio suspensor 

acuoso sin la interacciOn entre las sustancias activas 
y 

el medio acuoso. 

En vista de lo anterior, los Æcidos o las bases no se encuentran directamente 

relacionados con la estabilidad de la sustancia biocida o agroqulmicamente activa. 

De esta forma, el sistema de interacciOn arriba niencionado es causado entre la 

sustancia activa insoluble en agua 
y 

el medio suspensor acuoso. Por lo tanto, una 

persona versada en la materia no estaria motivada por las enseæanzas de D4 para 

llegar a La formulación reivindicada que contiene bispiribac sodlo 
y 

flucarbazona 

sodio los cuales son relativamente solubles en agua. 
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En conclusiOn, una persona versada en la materia no estarla motivada por los 

documentos D2-D4 para Ilegar a Ia formuiaciÆn reMndicada donde los ingredentes 

agroquimicos attamente solubles en aqua son formulados en suspensiOn acuosa y 

mas aOn teniendo en cuerita que los ingredientes activos revelados en D3 y D4 son 

insolubles en agua. Adicionalmente, pongo de presente at seæor examinador que la 

formutaciOn de ingredientes activos altamente solubles en agua no podian formularse 

en suspensiOn acuosa par to cual, la presente invenciOn es inventiva ya que se ha 

superado un prejuicio tØcnico del estado de la tØcnica. 

Finalmerite, solicito at seæor examinador conceder el privllegio de patente a Ia 

presente invención toda vez que la misma es inventiva en vista de los documentos 

D2-D4. Sin embargo, SI el seæor examinador considera gue los arc umentos 

presentados no son suficientes para superar el nivel inventivo, solicit 

respetuosamente gue se expida una tercera acciOn Qflclat con el fin de gue ci 

solicitante pueda presentar datos comparativos de ser necesarlo ya gue los mismos 

toman varios rneses en Ilevarse a cabo. 

Anexos 

Nuevo pliego reivindicatorio 

Formularlo de modificaciones 

� Recibo de pago 

De la Seæora Jefe, 

?rWqRXCUaste allj-;A d ano 

C.C. No. 39J79.654 de Usaquen 

TPA No10819 del C. Sup. de la Judicatura 

CaRe 94ANo. 7A-09 

TelØfonos: 610 74 20 

Bogota, D.C., :. 
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REMNDICACIONES 

I. Una composiciOn agroqulmica en suspension acuosa que contiene: 

(A) Al menos una clase de un ingrediente agroqulmicamente activo seleccionado 

5 del grupo de (2,6-bis(4,6-dimetoxipi rim idin-2iloxi) benzoato de sodio y sat de sodio 

de 4,5-dihid ro-3metoxi-4-metit5-oxo-N-[(2-(tnifluorometoXi) feniisulfonil]-1 H-I ,2 ,4-

triazol-I -carboxamida; 

() at menos una dase de un compuesto soluble en agua seleccionado del grupo 

. que consiste de: bicarbonato de sodio, carbonate de sodio, cloruro de sodio, 

10 acetate de sodio y bicarbonate de amonlo; y 

(C) agua, 

[a cantidad de los componentes (A) y (B) en [a composiciôn estÆ en el rango de 5 

a 60 partes en peso y en un range de 0.1 a 10 partes en peso per 100 partes en 

15 peso de [a cantidad total de [a composidOn agroqulmica respectivamente, 

teniendo el componente (A) una solubiUdad a 20°C de 0.4-2 gIlOO ml en una 

soluciOni acuosa del componente (B) de La cual la proporción de composiciOn del 

componente (B) y agua es [a misma que en la composición. 

20 2. La composiciOn agroqulmica en suspensiOn acuosa de acuerdo a la 

reivindicaciOn 1 en la cual el componente (A) es sat de sodio de 4,5-dihidro-3-

metoxi-4-metil-5-oxo-N-[(2-trifluorometoxifenhiSulfoflhl]-1 H-i 2,4-tniazol-1 - 

carboxamida. 

3. La composiciOn agroquimica en suspensiOn acuosa de acuerdo a la 

25 reivindicaciOn I en la cual el componente (A) es 2,6-bis(4,6-dimetoxipi rim idin-2-

iloxi)benzoato de sodio. 

7 
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Cam Exampig General, Name Page Chernka Name 

Present 1 1.2.3.4 bispyribac-sodium 97 sodium 2-bis(46-thmethoxypyrmidin-2-yioxy)benzoate. 
invention 1 5 fiucarbazone-sodium 427 4 5-dlhydro-3-methoxy-4-methyl-5-oxoN(2-tr4f uoro ethy)phenyJ.sulfonyl3-1Hl2,4-ttazole-1carboxyarnide sodium salt 

D2 16.22 1.2 chlorsulfuron 175 2choro-N-(4-methoxy6-methyl-1 3,5-triazln2-y!)amnocarbonybenzenesufôna,ide 

17 3 chlorirnuron-ethyl 161 2-(4-chloro-6-methoxypy(mid-2-yl)amocarbonylminosu1fonyl3benzoic aod,eltyleter 

18 4 metsutfuron-methyl 644 2-[(4-methoxy-6-methyt-1 35-triazin-2-yl)aminocarbonylaniinosulfony}benzoic acd0et4yl ester 

21 5 sutfometuron-methyl 851 24(46dimethylpyrimn-2-yl)amnocarbonyl]ammesulfonybenzoic acid methyl ester 

23 6 hensutfuron-methyl 76 2[(46-dimethoxypyrimidin-2-yt)aminocarbonyflaminosulfonyImethytbenzoic acidmathyl ester 

19 7 (unknown) - N(46thmethylpyrirnidine-2-yt)aminocarbony3-2-hydroxybenzenesu}fonanideethanesulfonate 

20 8 thifensutfuron-methyl 899 3-[(4-methoxy-6methyt-1 3,5-triazin-2-yt)aminoearbonylJam osutfonyq-24hiophemecarboxytic acid4mettyt ester 

D3 3 1.2.3.4 loxynyl-octanoate 648 35-dodo-4-octanoyloxybenzonitrlle 

3 5 trifluran 942 a,aa-triftuoro-2,6-dintro,N-dipropyp-totulthne 

3 6 benfluralin 69 N-butyl-N-ethyl-a,aa-trif1uoro-26-dintro-p-tolUidine 

3 7,8 phosatone 731 3-dlethoyphsphothiomethyl-6-chtorobenzoxazolone 

3 10.11.12 methyl isothiocyanate 630 methyllsothlocyanate 

D4 12 1,23.4.7 ethefumesate 364 (RS)-2-ethoxy-2.3-dihydro-33-dimethytbenzofuran-5-yt methanesulfonate 

(none) 5 atrazine 42 6-chioro-N2ethyt-W4-isopropyl-1 S,5-triazine-24-diamine 

12 6 amitraz 31 N-methytbis(24-xyty)iminoniethyf)amne 

12 8 triforine 945 NN-piperazne-1 ,4-diylbis((trichtorornethyl)methylenefldiformarnide 

2 9.10.11 phenmedipham 722 methyl 3(3methylcarbaniloyloxy)carbanitate 

12 12 mancozeb 578 manganese ethylenebis(dithiocarbarnate) (polymeric) complex with zinc salt 

12 13 mathylene bisthiocyanate (none) methylenr bis(thiocyanate) 

12 14 dazomet 250 35-dimathy4-135-thladiazinane-2-thione 
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1UPAC name 4,5dihydro 3 methoxy 4-methyI-5-oxo-N-(2-trifiuorOmethox)IlFnyI [)lOralIfl hl I 1° 

1H-1,2,4 triazole-1 carboxamide sodium salt 

Chemical Abstracts name 4,5-dihydro-3-methoxy 4-rnethyl-5-oxo N [[2-(nflL.r - 

su!fonyl)-1 H-i ,2,4-triazole-1 rcarboxamide, sodium salt - 

CAS RN [181274-17-9]; (acid [145026-88-6j) Development codes MKH 6 

PHYSICAL CHEMISTRY: Mol. wt 418.3 Mi. CHlOFN4NaO6S F 3C 
crystalline powder. M.p. 200°C (decomp) V.p. <I x 1O mPa (20°C, cak.) 

(pH 4), �1.85 (pH 7),-1.89 (pH 9),.-2.80(unbuffered) (all 20°C) Henry <1 >( 

°C, 1.59 Solubility In water 44 (pH 1 g/1/  M moI (20 caic.) S.g.Idensity grnl 

pKa.  
tommon name fluchloi 

COMMERCIALISATION: History Reported by H J. Santel et al., (Proc. Br. 

1999, 1, 23). Under development by Bayer AG. Manufacturers Bayer:; 
roethyl)-2,6-dinitro-N 

W Weeds, ’-trifluoro-2,6-dinitro-

APPLICATIONS: biochemistry Branched chain amino acid synthesis (ALS or ’ N-(2-chloroethyl)-2 

by inhibiting biosynthesis of the essential amino acids valine and isolei.icine, h: 
’ 

Development codes 

division and plant growth Mode of action Absorbed through foliage and roo 
.  Composition Tech 

acropetally and basipetally. Uses For post-emergence control of grass weed . 0 Form Orange yellow 
fatua and Setar viridis, and some broad-leaved weeds, in wheat; applied at 21; 

°  mPa at 50°C Sol: 
Formulation types wG. 

S 

-40r,ethyl acetate >1001 

MAMMALIAN TOXICOLOGY: Ora’ Acute oral 1-05 for rats >5000 mg/k,... Decomposed by u.v, Ii 

percutaneous LD50 for rats >5000 mg/kg. Non-irritating to skin, slightly/mode" J’iormal room tempera 

eyes (rabbits). Not a skin sensitiser (guinea pigs). inhalation (acute) for rats  History Herbicide  
NOEL (2 y) for rats 125, mice 1000 mg/kg diet; (1 y) for female dogs 200, maj S. 189). Introduced 
diet. ADI 004 mg/kg b.w. (Bayer, proposed) Other No evidence for any n’ , - r Manufacture BAS 
teratogenic or carcinogenic potential. - 

Birds Acute oral 05o for bobwhite quail >2000 mg/kg. 
hemistry Cell division 

ECOTOXICOLOGY 
LC50 for bobwhite quail >5000 ppm. Fish LC0 (96 h) for bluegill sunfish >99 3 , 

nd  roots, with acropeta 
I /Sio Ogical growth 

p 

>96.7 mg/I. Daphnia EC50 (48 h) >109 mg/I. Algae EC50 for S&enostrum cc II Tae road-leaved weeds 
6 4 mg/I. Other aquatic spp. EC50 for Lemna gibbc 0.0126 mg/i. Bees Non to 

. 

oa, jute, sunflowers 
Worms LC50 for earthworms >1000 mg/kg. - e with soil:! ncorporatic 

ENVIRONMENTAL FATE: Animals Almost completely excreted via faeces arid 01] types EC Selected t 
. 

oral administration to rats. Plants Extensively metabolised in wheat plants. The --ann residue analysis b 
c,  / 

for enforcement purposes are the parent compound and the N desmethyl me 
> d OLOG Y: O Acute Soil/Environment Average soil DT50 17 d. PhotoIic DT50 in soil and water 

eye Acte percutanec 
soil; in dissipation studies, no product residues detected below 30 cm. 

LL,0 (4 h) for rats 8.4 m 
III; EPA (formulatic 

� it’d Acute oral LD50 
- 

-- $0 (96 h) for bluegill SU 

FATE Plants in plants, 
plant str,ictures SciiiErsvi 

P0 leaching. Dealkylation 
0t"Z16 dinitroptoluidine - 

group to an amino groi 
and phytotQxicit 

428 flucarbazone-sodrum S 
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acetate 37dhtorometh c h Jo ri m u ron 
- eth I Herbicide tane. Stability5table up to 5V 

d sunlight (xenon lamp 
WSSA 2 sulfonylurea 

:ischer (Weed Res..1962, 2 177y 
DE 1105232 Manufadurers 

� OOCHCH Cl 2 

N 
S02NHCONH 

port Inhibitor at the photosyste N 

OCH pidly absorbed by the roots, wi$ 
nnual broad-leaved weeds in sb . 
porated, pre-emergence, or PA. chiorirnuron-ethyl 
nth other herbicides . , e chlonmuron-.ethyl 
hma beans and tomatoes ethyl 2 (4 chloro 6-methoxypyrimidin 2 ylcarbamoylsulfamoyt)benzoate 
irt (BASF) Pyramiri (BASF) cis name ethyl 2 [[[(4 chloro 6 methoxy-2 pyrimidinyt)amino]carbonyl]amino) 
tole’ (Caffaro); Gladiator’ .(Trf : 
inmerac) (sugar beet) (BASF) . 2-32-4J Development codes DPX-F6025 

CIPAC Handbook 1988 C) 31) me chlorimuron (9$! ANSI WSSA draft E ISO draft F ISO) 
ic von Pfkrnzenschutzmrttein 1  2 (4 chloro 6 methoxypyrimidin-2 y!carbmoyisuIfamoyI)benzoic acid 

stracts name 2 f([[(4 chloro-6 methoxy 2 pyrimid;nyl)amino]carbonyl]amino)sulfonyq= 

214 sle rats 3830 female rats 4 
-cutaneous LDso for rats .. J 

lalc’n

 
LC 5o (4Fi) for rats >5. 

l"mg/kg Other Non 
MlSTRY: clilorimuron-ethyl 

jech is >95%.Mol Wt. 414.8 11 f C15H15CIN4Q6S Form Colourless crystals lItable)
 EPA (formulati49 

5),

x 10 mPa Kow IogP 
= 011 (pH 7) Henry 1 7 x 1_10 pa M3 mor1 

i(25C) Solubility In water 9.(pH 5), 1200 (pH 7) (both in mg/I, 25 °C). Low 

. >2000 mg/kg b w Dicta5 mc 
solvents 

Stability In water DT50 17-25 d (pH 5 25 C) pKa 4.2 eafishLCso(96 h) for tro Wso h) for Ch!or1j ’ MI. C131-111C1N406S (120 act) >200 

xg/bee. 
ALJSATION: History Chiorimuron-ethyl introduced as herbicide by E I. du Pont de Jli-t US 

registration in 
1986 Patents US 4394506 US 4547215 

oral application 85% is exded IPESA JIE I 
oral aPPlications excreuo. In 

beet conjugation to for chlorirnuron-ethyl :thjal 
degradation irivolve , i ed Chain amino acid synthesis 

(ALS 

or 
AHAS) nhibtor, Acts 

by inhibiting 
� -. le is 

not her bicidal - - , , .,, ssential amino acids valine 
and isoleucine, hence Stopping cell division and plant 

,which weeks 

der suffi’ c 6-8 wee under 
rives tJVity  fmm plant metabolism 

both by homoglutathiorie conjugation 
and by K Koeppe & H M Brown Agro Food Industry 6,9-14 (1995)) Uses Used r control of 

important broad-leaved 
weeds such as cocklebur, pigweed L ual morning 

glory 
in soya beans and peanuts 

Active at 9-13 g/ha elected tradenarnes Classic (Du 

Pont) Darban 
(IPESA) Sponsor 

’det analysis by hplc (R A

 Guinivan et a! Ariol Methods Pestic Plant Growth Regul thies 

determined by hpfc (J L Prince & R A Guinivan 
j Agnc Food Chem 1988 iffonylurea residues in 

crops 
soil and water reviewed 

(A C Barefoot at a! � � �J Weeds, 1995,2, 707). � chlor,muro n-ethyl 161 MA IMMEA-Mv Nour M. OR .94 VIN 15 02 Nw. rR IN 11 



from rapid metabc 

K Koeppe & H. N 

systemic herbicide a. 

ar .taUy and basipetaily 

treatmentand are kille 

on certain broad-leaved 

penniai broad-leaved V 

’icatiOfl, at 4-7.5 gha pc 

Ally’ (Do Pont): Malba 

yct analysis by hplc (L. W. 

1988. 16, 83). Residues 

jties "-i crops, soil and water 
707i 

TOXICOLOGY: metsLJIfU( 
aI ID30 for male and female ra 

000 mg/kg. Mud skin irn 

irritant. Inhalation LCso 
le dogs 500, female dogs 50t 

utagenic in the Ames test. No 

iion) IV 

Chemical Abstracts name methyl 2.-[[[t(4-methoxy 6-methyl-I ,3,5-triaziri-2 yl)amunojc R50, R53 

amirici]sulfonyl)benzoate . - - m8tsulfurofl-meth} 
CAS RN [74223-64-6] Development codes DPXI’6376 fttearal LD50 for mallard ducks >51 

m.tsu/furon quail>5620 mg/kg diet. Ash LC 

Common name metsulfuron (BSI, WSSA, ANSI, draft E -ISO, (m) draft F-ISO) - Daphnia ECs (48 N) >150mg 

IUPAC name 2-(4-methoxy-6 methyl-i ,3,5-triazin-2-ylcarbamoylsulfamoyl)benzoic acid spp. NOEC for Lomna gibba 

Chemical Abstracts name 2-(t[[(4-methoxy-6 methyl-1,3 5-triazin-2-yl)amino]carbonylj mg/kg. 

amnio]sufto nyl]benzcc acid ONMENTAL FATE:mefsuifurofl-i 

- 

In mammals following oral adminis 

PHYSICAL 
CHEMISTRY: metsuIfuron-methyl - -- The methoxycarbonyl and sulfa 

Mol. wt. 381.4 M. C 4H15N506S Form Colourless crystals: (tech., off white solid, with a ethylation and hydroxylation. Plania 

ester-like -odour) Mp. 158°C V.P. 3.3 < lemPa (25CC) Kw. logP = -1.74 (pH 7) - by hydrolysis and conjugation. In addi 
include methyl 2..(aminosulfanyl)l Henry. 2.3 x 10- Pa m3 mol1 (calc.) S,g./density 1.47 Solubility ’In water 0.55 (pH 5),tifed 

2.79 (pH 7) 213 (pH 9) (all in g/l, 25°C). In hexane 0.00079, xylene 0,58, ethanol 23, within cereal plants. Soil/Env 

7.3, acetone 36, dichloromethane 121 (all in g/l, 20°C). Stability Stable in air up to a. 140°C. 1usby 

1IkdOwfl 
chemical hydrolysis and by microbi 

being more rapid at lower soil 
Hydrolysis DT50 (25’C) 22 d (pH 5), stable (pH 7 and 9) pKa 3.3 

- K0 35 (p 1-I 7). 
metsulfuron - 
Mol. wt. 367.3 Mi C13H3N506S Form Solid. - 

COMMERCIALISATION: History Herbicidal properties of metsulfuron-methyl reported by P.. I. - 

Doig el a) (Proc. mt. Cangr. Plant Prot., 10th, 1983, 1, 324). Introduced by E. I. du Pont de Nerill 
and Co. Patents US 4370480 Manufacturers Du Pont; IPESA; JIE; Reposo.  

- ADOI rATIrMc. - - 



150 

dO$ flEtb/J.C. L.4-tbaz6 acts name Nethyl-1,1,2,2,3,344..5,566,7,7888-heptadecafluoro-1octane 

ethyl) 4 5 chhydru 3 methyl OXo.° 
ide 

414151_n 21 Development codes GX 071 

IC 97285 1 CfEMISTRY Composition TeJ u 98 0% Mol wt 527 2 M f C10H6F17NO2S 

.PilOurle Cr M.p. 96°C; tech. 87-93°C) B,p. 196°C V.p. 0.057 rnPa (25°C) 
12F2N4035 Form Tn 8 (cit n sed) Solubthty lnsolubl in water (25°C) In dichloromethane 18 .6, hexane 
=

 
1.48 S g./density 1,21g r?l (IQ knol 833 ah in gil) Stability Stable >90 d at 50’C.,, to light >90 d in dosed jar. pKa 9 5 

(all in rng/g. 25’C).  So luble to a 
. �iacid F.P. 

>93°C (Seta flash) : 
ikty Stable to hydrolysis. Readily 

RCIA1JSATION History Insecticide introduced in USA (1989) by Griffin Corp 
� .. 

. 4921696 Manufacturers Griffin. 
Saun et al. (Fr, 

 

� turers FMC .: ciONS; Biochemistry Uncoup.les oxidative phbspharylation. Uses For household cdntrol 
� 

. . 
ikae and Blattellidee. Formulation types RB. 

� ase inhibitor (chic ult oIosyeagnA’. . ... 

. . . . . . r.. 
nt and foliage it rn5locati 
iss Control of arIVILIal broad-lie4:�.roxlcoLoGY: 

Product analysis by glc 

Oral Acute oral LD50 for rats >5000 mg/kg. Skin and eye Acute 
uaiie and tob4ccu ’- ocliedLDso 

’WG. 

. 

Mild skin iitir practically non -irritating to eyes for rabbits >2000 mg/kg i i 
aC; atation LC50 (4 Ii) for rats >4 mAPL NOEL 90 d) for male dogs 33 female dogs 

azil) (FMC): ’Capa: iLain Aterc 
� Jpptn Toxicity class WHO a I 

YYkOLOcY Birds Acute oral LUau to bobwhite quail 45 mg/kg LC50 (8 d) for bobwhite 
rats 2255 mg/kg Skin aW gle jlard ducks 165 ppm diet Fish LC50 (96 h) for fathead minnow >99 rainbow trout 
it’ skin mild eye irritant abi. ainla LC50 (48 h)’0.39 mg/l. 

-rats - 5 rn;11 NOEL it’/a 
at’ .mae lymphoma anda! 

i 

ducks >2250 mg/k- Dietary&m 
luegib sufih 938 rainbow uw 713 sulfo metu ro n- methyl Herbicide 

a inisLred sulfentrazoneis  WS$A2 sulfonylurea 
the. parent ulfentrazorie ,5 

. . 

. . 

rs This analogue is also rapil?  002CH CH3 
o of which areglycsidicdef4s ..........t . 

. N 
soil (DT50 18 mo) In / SO NHCONH 

f ’O ’I) Low affinity for ar 
Lot" potential to bioacCfl 

� 

�.� : . 
� . 

���.-: 
� ���t������ OH 

. 

. 3 

sulfomewron methyl 
.i97-21 Development codes OPX T5648 

ulfometuron (851 E-150, (m) F ISO ANSI WSSA) 
_._-------° 

6 dimethylpyrimidin 2 ylcarbamoylsulfamoyl)benzoic acid 
47lJay6m,d,n 2 yl)ureidosulfonvljbenzoic acid 

- 

arne 2-f [f[(4 6 dimethyl I py rim idinyl)amino3carbnylJaminoJsuifonyl]benzoic 
2 �;F . 

�. 

’i$j.4 . .. 

th-61 Development codes 20\ 5648 
� � . .. . � 

� . �. . 4. �°’ .: .� � 

� sfom eturonm ethyl 851 



1,51 

PHYSICAL CHEMISTRY.- sulfometuron-methyl . . �: If su1furO1 CompOsiton Tec.h..is >93%. Mol. wt. 364.4 MI 
c15H16N4Q5s Form Co $ 

0 .� 

M 203-205’C. Vp 7.3 x 10 mPa (25"C) Kow logP 118 (pH 5) 1f0nylurea 
�Henry 1.2 X 30 13 Pa m3 mot" (25°C) S.g.Iderisity 1.48 Solubility in  water 24 

rni � 

25°C).  In,ac(,tone 3300. acetonitrile 1800, ethyl acetate 650, diethyl ether 60: 
. .. N 

550, methylene chlo.H rncv de 15000. diethyl sulfoxide 32000, octanol 340, toluene 01 . . :.. . s. 
25-C). ’Stability Aqueo suspensions are stable to hydrolysis at pH 7 to pH 

’pH 5) 
p 

52 
SONHCO 

sulfbmeiuron . . : � : � : -. . �. 
Mol wt. 350 MI C14H1N405S 

COMMER..CIALISATION History The methyl ester introduced as ’a herbicide by: 
Nei an Co Manufacturers Du Pont Common name 5ulfosulfurcrn 

APPLICATIONS sulfometuron methyl dimethoxypy irnidin 2 yl) 

Biochemistry Branched chain amino acid synthesis (ALS or AHAS) inhibitof. Acts Yinnh � . . . 
7. . ’. biosynthesis -: 

. 

>,iii 
’ � ae N-f ((4 6-dimethoXY2P 

, fl of the essential amino acids aline and isoleucine, hence stopping cWdivr . -: lAbsu* . 
growth Mode of action Broad-spectrum herbicide, absorbed rapidly by the leaves - ... 

. 

..lpvdii*3sulfonamithe 

translocation throughout the plant. Uses Control of annual and perennial grasses el:- .. : � p Development codes Sorghum hotepense) 
and broad-leaved weeds in noncrop land. Also used fpr . . 

in 
Bermuda ?i ass and certain other turf grasses; and in forestry to control 

woodytr4p.at C CEMISTRI Mot. wt. 470 48 111 

hov_pine trees.Applied either pre 
or post emergence PhytotOxicity. Not to be applie&iws 7C V.P.<1 >< iO mPa K I trees 

and pints Formulation types WG, Compatibility Incompatible with alkaline n-aL ss -9 -i 7) 2.9-7 x 10›8’(p H  9) p Selected 
traderiames 

Oust (Du 

Pont) 
5) 1627 (pH 7) 482 (pH 9’ (all in ANALYSIS: Product and ,residue analysis 

by hpk (E W. Zahnow & T. J. Waeghe,rMECSATION: History Discovered b Pestic Fbi Ciowth Regul 1988 16 105) Details available 
from Du Pont el (Proc Br. Crop Prot. Cont Wa MAMMALIAN TOXICOLOGY sulfometuron methyl a and 

introduced in 1997 Manul .-ur’° urI LD50 

for male rats 
>5000 rag/kg. Skiri.and eye Acute 

percutaneous LDss-.. .,.?,,,cATloNS; Biochemistry Branched chain 
bu >2000 mg/kg; slight skin and eye irritant (rabbits) No skin sensitisation (guinea P’IP I r biosynthesis of the essential amino 

Inhalation 
LCa 

(4 h) for rats >11 mg/I air. 
NOEL (2 y) for rats 50 mg/kg diet. In . � � mJN plant growth. Selectivity derives fro 

...1,ictic’n studies, NOEL for 
rats 500 mg/kg diet. Teratogenicity effects in rats At 100l fr.Vft�"cr43nsulfonylureas reviewed (Ni. K. Koel nc rabbits at 300 mg/kg 
diet. Toxicity class WHO(a.i.) Ill (Table 5); . 5. 0f Mode of action Systemic herbicide, 31. . c istion) IV � I-edto symplast and apoplast Usesls - ECOTOXI:OLQGY sulfometuron methyl ’ed weeds and grass weeds 

in cei eu Birds Acm -ii LD50 for 

mallard 
ducks >5000 bobwhite quail >5620 mg/kg Fish LCso%r" -’esitive Tolerance of durum wheat 

rainbow trOut abluegill sunfish >’i2.5 mg/I. DphniaLC30 >12.5 ppm. Bees Contact � �. 

PNot 
compatible with 

fertilizer so >’100 p° � � � � � � . � � lollitives that 
alter the pH of the apr yr � � � � 7-. �. ’ May result if 

appliedwithin  
� ENVIRONMENTAL FATE: siilfometuron-methyl � � i4e has bee applied as an in -fm ro Animals 

Metabolised to hydroxylated .sulfonaeturon  methyl, .� Sofl/Environment..Degraded by. � .°’areo); ’Monitor’(wheat) (Monsanto) ( 

microbial 
;sio.ri and by hydrolysis. DT5 in soil c. 4,w. Km 85 � � .,. � 

� � � . � � � � � � � � � � .. - � � � . 

Methods 
for 

sulfonylurea i’esidui � . . � � � � �� . ’, ’ - (. Br. Crop Prot. Conf. - Weeds, 1995, 2. - TOXICOLOGY:Oral Acute � . � � � � � .� � � � ....� N flOU5 LD50 

for 
rats >5000mg/kgte � � . � . � . ’ r4i. � 

t5er (guinea 
pigs). � lnhalat3thl Frau � � ’ � � . . . H � -.tass EPA 

(formulttion) Ill � 852 cul(omeruion methyl = � : � � � � � . � � . � . � � �. 
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� 66 
� bensuIfuronmethyI He’andresiclue 

CO CH� OCH3 
TØXICOLOGY  t 

� � N � 
� S / \ CH2SO2NHCONH(2 

for rats >5O( 
?2.000mg/kg No 

for rat 
� 

y) 
- NC 

OCH3 Toxicity class Wl 
� S � � 

� NOMENCLATURE: bensulfuron-methyl ITOXJCOLOGY � bensulfuro 
Common name benulfuronmethylLDSO for mallard d � � Chemical Abstracts name methyl 2-([[fj(4,6dimethoxypyrirnidin-2.-yl)- ducks 562O)11WL Fish L( 
aniino3carbonyl]amino]sulfonyl3methyl]benzoate PPf    
CAS RN [$3055-99--6] EEC no 401-340--6 Development codes DPX F5384 

I FATE bensu 
bensulfurori nost completely botrans 
Common name benulfur6n (BSI, ANSI, WSSA, draft EISO, (m) draft F.1S0) � After uptake by rice,� � : IUPAC name add � . .Vonment DT50 -20  W on 

� Chemical Abstracts name 2[[[(44dimethaxy-2-pyrimidiny1)amino3carbonyl] � 
� � S � amino3sulforiyl}methyl3berizoic acid � : � � 

�
 

CAS RNf99283�01--93 EEC no. 401-3-40-6� � 
� PHYSICAL CHEMISTRY: bensulfuronm ethyl � : � � � � S 

� � Composition Tech. is 96.5%. Mol. wt, 410.4 M.f; C6H18N4O7S Form White to paleyelk’ 
odourIes solid. M.P. 185-188’C Vip. 2.8 x 10 K logP � mPa (25°C) = 2,45 (pH 13) ensulide � � 0.62 (pH 7) (both at30°C)  Henry 1.4x1O11Pam3mol1 S.g./densi’1.41 Sàlub(lil  � � 
29 (pH 5), 12 (pH 6),120 (pH 7),1200 (pH 8) (all in mg/I, 25°C). In acetone 1.38, HRAC N WSSA 8: phophorodithk 
5.38, di.chIormethne 11.7, ethyl acetate 1.66, hexane >0.01, xylene 0.280 (all in g/l, 200C). � 

� Stability Aqueous solutions are most stable under slightly alkaline conditions (pH 8), and slowly. 
degrade under acidic conditions DT50 11 ci (pH 5) 143 d (pH 7) (25°C) pKa 52 

S 
’ benulfuron � � S � � S � S 

Met, wt. 396.4 M.f. CiHi6N4O7S � � � 121:. 
. 

� � 
� S � � � � � � � I � �  COMMERCIALISATION: History Herbicidal. activity of bensuIfuron-methyl reported byT. Ya -.IUPAC 

NOMENCLATURE: Common name 
 name S2-benzenesulfonamidc et ci. (Proc.. 9th AsIcn Pacific Weed Sd. Sac. Congr., 1983, p. 554), ’Introduced by E. .1. du Pont de .J. � O0-di-isopropyl S-2-phenylsulfonylan � Nemourt and Co. Patents US 4420325 Manufacturers Du Pont. � � It . Chemical Abstracts name 0.0-bis(1-n 

� APPLICATIONS: bensuifuron-m ethyl � S Phosphorodithioate 
� Biochemistry Branched chain amino acid synthesis (ALS or AHAS) inhibitor. Acts by inhibiting RN (741-58--2J EEC no. 212-a 

biosynthesis of the essential amino acids valine and isoleucine hence stopping cell division and Pla1j 
PHYSICAL CHEMISTRY Compost � growth. Selectivity is due to rapid metabolism in. the crop. Metabolic basic of selectivity reviewed � rY 

(M. K. . tl.f Ci4H24NO4PS Form Colourle � Koeppe & H. M. Brown, Agro-Food-Industry, 6, 9-14 (1995)). Mode of action Selective .L 
�, characteristic camphor-like odour). , 

m � Systeç herbicide, absorbed by the-foliage and.roots, with rapid translocation to the meristemati 
tissues, Nenry<,ii x 10" Pa rn3 mor5 (ca Uses Selective pro- and post-emergence control of annual and perennial weeds and sedgt5 
(eg. BUtomus (25’C). In kerosene 300 mg/1 (20°C umbe(latus, Scirpus rnoritimus, Scirpus mjjcronatus, Afismo plantogo-aquatica, SparganiUM 

� ore cutn, CyPeru 
xylene. Stability Relatively stable to spp., Typhci spp., etc.) in continuOusly flooded rice, at 301 00 g/ha. � � Formulation types CR; WC; W P. Selected tradenanies ’Londax’ (Du Pont); mixtures Fujigrass 
Slow ly in light. Tech, product decomi � 

� � � (1- esprocarb). (Du Pont, Zeneca)’ ’Zark’ (+ rnefonaeet (E)u Pont, Kumiai, Nihon Bayer, Sankyo); 
decomposition in 18-40 h. F.p. >1( 

WolfAce (-t mefenacet + thiobencarb) (Kumial) � 
� � 

� 76 bensulfuronmeth � � � � � � S � � � S 

� � .�� � ,p � 
� � 55 � S � � 
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.1.82, mysid shrimp 20 /! I ’Vorrns LC50 (14 d) 
C50 (14 .LIAN TOXICOLOGY: Oral Acute oral LDS() for mice >5000, rats >4000 mg/kg. 

ders slightly harmful 
mg/kg soi’ 

Predatory 
’, eye Acute percutaneous LD50 for rats >1000 rabbits >4000 mg/kg Mild eye irritant non 

mit/. ng to skin,(rabbits). No skin sensitisation. (guinea, pigs). Inhalation L50 (4.h) for rats 

y metabolised 
air. NOEL (90 d) for rats 200 mg/kg diet (1 y) for dogs 100 mg/kg diet No significant 

and eliminated d via idativdeesterication 
observed in a 2 

y carcinogenicity study ri mice and a 3 -generation reproduction Study in 
III 

. Other Aute.i.p. LD0 for eats 4200 mg/kg, Non-mutagenk. Toxicity class WHO (a.i.) 
lated, with 9% elimination with EPA (formulation)Ill�� 
metabolised in the dih d 

� ative and thiazole andj 
rot 1ole ., ..ØTOXICQLOGY:  Birds Acute oral LD50 for Japanese quail >3160 mg/kg. Dietary LC (8 d) 

� Pestic. Sc!., 45(3) 203 
also .:b0bwhite quail and mallard ducks >5000 ng/kg diet. Fish LC50 (96 h) for rainbow trout. 

isms and hydrolysis Sold . gill sunfish, and catfish >1000 mg/I. Daphnia LC  (4th) >10 mg/I. Bees No.n.toxic to 

)T 64 d 
(8�iso VrP5tb0ti . Łybees. worms LC50 (14 d) for earthworms >1400 mg/kg. 

. Cal b? 
es The monoacid metsbolite a RONMENTAL FATE Animals In rats and goats metabolism involves hydroxylation of the 
otolysed in soil, but DT50. 15 d 

as 
: yl group. followed by formation of water-soluble conjugates. Following oral administration, the  

-r contamination nipound is excreted in the urine and faeces within 96 hours. Plants Only small amounts Of,  
’a (normally <0.1 mg/kg) are likely in cottonseed. Soil /Environment Strongly adsorbed by 
7’DT50.insoilt. 26-144 d(aerobic), 28 d (anaerobic). Essential soil microbial pocess8s are Only 

porarily influenced, Wax all. 

______________or Plant growth regul 

� .1 . .� .: y54 thifen:suifuronmethyI Herbicide 

B WSSA 2; sulfonylurea 

� (m) F ISO, ANSI) . . . . . . CO20H3 Owl 3 

SO2NHCONH _’ "N . 

orm Colourless odourless crystals. . . . CH3 . � 
ngmuir method) K0w logP = 1.77 water 31 mg/I (pH 7.,25,’:C). In NOMENCLATURE: thifensulfuron-methyl . . . . � 
).400, acetone 667 ethyl acetate Abstracts name methyl 3[[[[(4-methoxy-6-methyl-1,3,5-triazin-2-yl)amino]càrb9flYl)"  
ier, 1 -phenyl-3-(1 .2 5thiadjl .. aminojsuI1onyl]2-thiophenecarboxylateazo  .. . . . 

at room temperature. from pH 5-9. 
� 

iftS RN f79277-27.-37 Development codes;.DPX- M6316. . 
-4-C).  pKa 8.86 thffensi.j/furnn  
’led by F. Arndt et at (PltPhy5/0i Common name thiferisulfurri (BSI., ANSI, draft E-ISO); thiamettron (WSSA former name) 

ventis CropSclence) . �’ . IUPAC name 3-(4-methoxy-6-methyl-1 . . ,.3,5-triazin2...yIcarbamoylsuIfamoyl)thioph.eii-2:carbOXyliC 
add . . . 

ion Plant � . . growth regulator, �. 
Chemical Abstracts name 3-[[a(4-methoxy-6-meth.yI1 ,3,S-triazin-2-y)aminojcarbonyI]amino3 

ion lax ’ between 
the plant stem 

sulfonyl]-2-thiophenecarboxylic 
acid AS RN E79277-67-11 . . . . . . � 

.Used.fOrdefoliatio 
of. � :iyflowable. . PHYSICAL. CHEMISTRY: thifensulfuron-methyl Mol. wt. 387,4 M.f. C12H13N506S2 Form Colourless, odourless crystals. M.p. 176CC )lc 

orb 
Ic with � � � y g it ECD V.p 1,7 x i- mPa 

(25°C, Knudsen method) 
K IogP 0.20 (pH 5), 0.02. (pH 7) �. � of a . .. Henry 4.4 x10"10. Pa m3 mol S;g.Idensity 1.49 SoIubiIF’ 

In water 
230 (pH 5), 6270 (pH 7) � . � � � (both in mg/I, 25°C). In hexahe <0.1, 

xylene 0.2, ethanol 0.9, methanol, ethyl acetate 2.6, -. thifensu/furori-i’riethyl 899 



F 

r 
Ti 

� 

that in grass weeds,which is enhanced by addition of the safener mefenpyrd, t1 rnP 
Pstic So 47 265 (19C 

post emergence control of grass and broad leaved weeds in wifiter spring arid am et 
i 2.0 c clohexaflofle 140 

triticale and rye applied at lOg/ha in mixture with the safener mefenpyr dtethyl niethanbofi tetrachloride <1 (all ir 
Formulation types WG Oil formulation - 10 car 

acetone 60, i aqueous acet 
Sj1 

MAMMALIAN TOXICOLOGY Oral Acute oral LD50 for rats 2678 mg/kg Sian (all gil 20-25 C) StabIlit) 
� percutaneous LD30 for rats >2000 mg/kg. Non-irritating to skin and eyes (rabbfts)F d by u.v. light,Acidic in reaction, 

sensitiser (guinea pigs) Other Non mutagenic in vitro and in vivo � 
tnoa ECOTOXICOLOGY Fish LC50 for fish 100 mg/l. Algae EC50 for green algae 0 02 n 4971 M f CI5H17INO2 M r 

Other aquatic spp EC50 for Lemna gibba 0.8 4g/l. inwater(20-25oC) In acetone 10 

ENVIRONMENTAL FATE: .Soil/Environment Photodegradation DT50 c. 50 d. Abio- h 1brom 700 ethanol 150 (all i
 

� bT50 31 d (pH 5), >365 d (pH 7). 362. d (pH 9) (0C).Soil D150 1-5 d (7-10 d wti j’ d by alkali. 
moisture); degradation is mainly microbial. Iodosulfuron-methyl and its metabolites 

ha
vodium . 

vertical movement in soil; lysirneter and computer simulation studies indicate that neithe v.392.9 C7H2IONNaO M.P. C. 
iodosulfuron-methyl nor its metabolites would be tran?ported tosoil iayers deeper thani 120,20% rn/V aqueous acetone 67 

flngIl). 
� . . . . . 

. .ERCIALlSATION: History Nerbick 

Wain (Natur (Londofl) 1963 , 200F 2 
� F 

Hart  et at, (Proc. Br. Weed Control Cor 

4,55 �ioxynil . 
. Her Hywood (Chem. md. (London), 1966 

. . . � . �. . � =

 

Ucts Inc. (both now AvnOs.CropScer. 

HP.AC C3 also M WSSA 6 Fiyclroxybenzonitrile 3970S4 to Union Carbide Mar.& ctu 

CATIONS: Biochemistry Photosynt 
CN 

.tor  site; also uncouples oxidative phc 

� . S : 
�� 

wj semØ systemic activity. Absorbed bY 

oWu and esters are used for poStmer 
� . . 

needs. especially young seedlings of the P 
� . . � 

T . 

. 5:y. ions, leeks, garlic, shallots, flax, sugar cs 

� OH . md in combinationwIth other herbicide, 

S.

 

rormulation types EC: SL. . C0mpatibtY 
NOMENCLATURE: loxynil .. . . 

. formulations of 2,4-D. Selected tradenal 

.0
 

Common name loxynil (BSI, F-ISO, (rn) F4SO, WSSA) � . � � 

. 

lakhteshim-Agan); ’Sanoxynit’ (octanoat 
� IUPAc name 4-hydroxy-35-di-iodobenzoriitrile . � 

� (Aghphar) 
Chemical Abstracts name 4-hydroxy-3,5-diiodpbenzonitrilc S � 

. CAS RN f’1689-83-4] EEC no.. 21 6-881--1 Development codes ACP 6 

� 

.-303 (Amcheifl); 
Product analysis by rp hplc with uv. dete 

� � � 

ANALYSIS: j_oxynil 

N&B 8873 (May & Baker) . � � �

  : F 
by estimation of iodine (H.S. Segal & M. 

�- loxynhl octanoate� � � � � � � � � � � food Addit,, 1967, 5, 423; Anf. Methods 
� Common name ioxyail octanoate (851, E-ISO, (m) F-ISO, WSSA); iox>mil (JMAF) � � � �:. Residues determined by glc of derivative 
IUPAC name 4-cyano-2,6-di--iodophenyl octanoate � . � . 

. alkylation (F. G.

Cotterill, Anolyst, 1982, 
Chemical Abstracts name 4-cyano-2,6-diiodophenyl octanoate . . - �. 

� CAS..RN 13861-4.7-0] EEC no. 22 -375. Development codes 1580.RP; MB 11 641. � 
. ermined by gc (CIPAC Hand Product det�

 ioxynil -sodium � � � � � � 

� MAMMALIAN TOXICOLOGY 
CAS RN [2961-62-8] � � � � � � 

� Oral Acute oral LDo for rats 110, mice 

- PHYSICAL CHEMISTRY: ioxynll � � � � 

� rats >2000 mg a.i./kg. Inhalation LCso 
� Composition Tech, grade is c; 95% pure.  Mot. wt. 3709 � Ma. C71-13I2NO: Form Colourless solid bacterial systems. Toxicity class WH 

� � . 

.

 

(tech., cream-coloured, with faint phenolic odour), M.p. 212-213°C (ubkimes at c. 140°CJ0,1 mm R21 

� 548 loxynil � � �� � 

� � � � � ..-.._ 

F 

� 

� � 

� � � � � � 

S � ___ 



/3-5 
kinpyr diethyl (q.v.) Uses For 
;p1rtg and durum wheat, 
npyr-diethyt (qv.). 

mg/kg. Skin and eye Acute 
eyes (rabbits); not a skin - 

� green algae 0.02 rnil. . 

so a. 50 ci. Abiotic hydrolyst4.  
�5d (7-10 ci with low soil 
its metabolites have almost,: 
indicate that neither 

ii layers deeper thn 1 rn. 

Vp 

r�. 

V.p. <1 mPa (20 °) K, logP = 0.89.. (unstated pH); 3.43 (2$ °C, unionisd, 
hamberlaifl et W., Pestic. Sc),, 47, 265 (1996)) $olubill’ in water 50 mg/I (0°C). In acetone 
thanol, methanol 20, cydohexanone 140, tetrahydrofuran 340, d3mthytformamide 740, 
ofprm 10, carbon tntrachiride °1 (all in g/l, 25C). Potassium salt: In water 107 gil 

.25 "C). In acetone 60, 20% aqueous acetone SMI tetrahydrfurfuryI alcohol 750, methyl 
solve 770 (all in gil, 20-25°q. Stability Stable in storage, but readily hydrolysed by a.lkatL 

iposed by uv. light. Acidic in reaction, and forms salts. pKa 3.96 . 

we. 497.1 M.f. C15H1712NO2 lip. 59-60°C V.p. .3:7 mPa (105°C) SoluWilty Practically 
ibte in water (1045C)., in acetone 100, benzene, chloroform 650, cyclohexanone, xylene 
lchlorornethane 700, ethanol ’150 (all in g/l).. StbIty, Stable to storage, but readily 

3lyed by alkali, . . . . . vJi-sodftim . �. 

. . 

wt. 3929 Mf C7H2I2NNaO lip a 360°C Solubility In Water, 140 g a e Il (20-25°C) In 
120,20% rnJV aqueous acetone 670. 2.methoxyethanol 640, tetrahydrpfurfurl alcohol 

. . . in gM) 
10 

. . .� . 

4El.CIALlSATlON: History Herbicidal properties of loxynil reported independently by 
(Nature (London) 1963 20, 28) by Ki Carpenter 

& 

B J Heywood (ibid., p 2.8) and by 
et cL (Proc &. Weed Control coof., 7th, 1964, p. 3). Development reviewed by � 

’IQAt.\ M..... P. D..I..... t .A L.. 
. 
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ENVIRONMENTAL FATE: Animal Triflumron labelled in the 2<hlorObenzoyt iothThSt7? Mcrotult 

metabolised in rats by hydrolytic cleavage, forming metabolites which corltath acts by e riteringthe see in 

phenyl ring and were partly hydroxylated and conjugated. Correspondingly, in Uses Pre-em g rice control 

labelling in the 4 trifluoromethoxyphenyl group, metabolites’were found which 
arsnips lett carrots,  

4-trrfluoromethoxyphenyl ring, partly in hydroxylated form. Plants Followings  ra-spber’ citrus fruit, 

apples, soya beans and potatoes, triflumuron is only slightly metabolised; metab i2lS cotton, O sugar beet, 

as, those formed in animals. For residue analyses, it is sufficient to determine the ccontrol 0 -annual grasses ar 

in the harvested crops. Soil/Environment Degradation: in laboratory tests, trjf ajiting with incorporation, 
moderately quickly degraded in the soil; degradation in the field was more rapid h efor Formulation 

’Ipert Repeated applications over .3 years to soil without vegetation did not result in any es); Eflurin miadis) 
the soil. In practice’ relevant applications in forests, the concentrations of residues f pefensa) fluran’ (Westradi 

were very low at all times, and declined below the limit of detection after a few mon 
P 

’ 

Trifsan’ (Ss khtShi ,5ar) 

I Metabolism: In soil, 50% of applied trifiumui-on labelled in the 2chlorobenzoyI moiety ristar  
(Zene 

to COI within 112 days and c. 20% of the radioactivity was bound to the soil. 
w 

(+ clomazone) (F 
truflumuron labelled in the 4 trifluoromethoxyphenyl moiety, the compound was min’ p,ct analysis by gic with F 
slowly, while the percentage of bound residues was markedly increased Metaboli in4) or by u.v spectrometry (ibk 
induced by microbes, and resulted in metabolites which contained Just one of the two t 4R. E. Scroggs, Anal. Methods I 
case. AN 

. c. Plant Growth Regul., 1972, 

.06). Details from Dow AgroSciE 

N TOXICOLOGY: IARC re 

791 t ri fi U ra I n 
7kg. SkIn and eye Acute percu 

irritating t0eyes 11 ,d  
als in rats, the only effect at t

 
he 

HR.AC K WSSA 3; dinitroaniline his has been shown to be reversi 

NO 
2

 

 /kg daily. NOEL in mice was 73 rn 

/ b.w.). Toxicity class WHO (a 

F3C / N(CHCHCH)  2 2 3 2 
Material containing <0.5 ppm 

- 

.0)(ICQLOGY; Birds Acute oral I - 

NO2114"
 

bwhite quail and mallard ducks >51 
8, young bluegill sunfish 0,089 mg/I. 

NOMENCLATURE: Common name trifluralin (BSI, E-lSO, ANSI, WSSA, JMAF); triflura 
((1) F- ISO), 

S mg/I, Algae EC50 (7 d) for Selena 

, IUPAC name rx,a,ct trifluoro-2,6-dinitroN,N..dipropyl-p..toiujdine 
aquatic spp. LD53 (96 h) for grass  tact) >100 pg/bee. Worms LCso Chemical Abstracts name 2.6 

dinitro-N,N-dipropyl-4-(tr’ifluoromethyl)benzenamine . - 71 mg/kg. .CAS RN [1582-09-8] EEC no. 216-428.-.8 Development codes L-36 352 (DowElanco); EL4, PHYSICAL CHEMISTRY: Mol, wt, 335.3 MJ. C13Hi6F3N30,q Form 

Yellow-orange crystals,", RONMENTAL FATE: Animals Dc IC. Anderson, ToxicoL Appl. Phormacol 
Mp. 48 5-19°C; (tech., 43 475°C) B.p. 96-97°C/7.4 Pa V.p. 6.1 mPa (25°C) (EEC A4) . kninated in the urine and’lS% in the f logP = 483 (20°C) (EEC AS) Henry 15 Pa m3 mar1 (caic) S.g./density 1.36 (22°C) 

Absorbed by the soil, (EEC A3) Solubility In water 0.184 (pH 5), 0.221 (pH 7), 0.189 (pH 9) (all in mg/I) (EEC A6)" c4J: POti-flt 
in 

the soil. Metabolism 

invol’ 
0.343 (pH 5), 0.395 (pH 7), 0.383 (pH 9) (all 

in mg/I) (EEC A6) In acetone, chloroform, 
- group to an 

amino group, partial oxidat acetonutrile, toluene, ethyl acetate 51000, 

methanol 33-.40. hexane 
50-67 (all in g/l, 25°C). 4 5u.bsequent degradation to snallerfragu 

StaSbæity Stable at 52°C (highest storage temperature tested). Stable to hydrolysis 
at pH values of so 57-126 d. Duration of residual ac 6 and 9 (52°c). Decomposed by u.v.

 irradiation (F. Leitis & D. G. Crosby,]. Agric, Food Chem.. ’l9’I Was more rapid under anaerobic condn 22, 842), F.p. 151°C (closed cup), tech 153°C (open cup) (both Pensky-Martens) (aerobic) 116-201 d. Soil photolysis D COMMERCIALISATION: History 

Herbicide 
reported by E. F al. Alder et (Proc. North Cent Weed . Kranges from 3.75 (0.01% o.fl’i. PH 6 Control Goof., 1960, p. 23). introduced in USA (1961) by Eli Lilly & Co (agrochemical interests I’S. " C;., 44 , 131 (1995)). , Dow 

Agro5ciences). 
Patents US 3257190 Manufacturers Budapest Chemical; Defensa; Dintec; Makhteshim-Agan; Nortox farm Ltd, Oxon; Q.E A.C,A.; Wesarade. 942 triflura fin - / z4 



61 benfluralin Herbicide 

F ic InseCtJC. ung . 
MRAC K, WSSA 3: dinitroaniline i 

dc. Br. 
troduCeY Fisons Ltd.. NO. 2 

p 

protection and by /Kc.23CH$ 

e, now markete3 for F C’1 : 

wentis; Kuo Ching. S CH  

Systemic insecticide with NO2 

activity.Uses Active 

Blattodea NOMNCLATUR Common name berifluralin (BSI E (SO) benfluraline ((f) F ISO) 
. 

,dour and lack benefin (WSSA); bethrOdine (JMAF) 
ntroi )f a broad 

for the iUPAC name 
-,,,jar formUIati0 Cheff’lC2i Abstracts name N butyl N ethyl 2 6-dinitro 4.-(trifluoromethyl)benzenarnirie 

liriearis, OSOfl&IQ fri,. cAS RN 1861-4O -1J EC no. 217--465-2 Development codes EL110 
ol rops to 

directed. ot to be f N 
- 

PHYSICAL CHEMISTIY: MoL wt. 335.3 M..f. ClHl6&’&O4. Form Yellow-orange crystals 
°C) a 

atibitity IncomPti with -M p 65-66 5°C 8 p 121-122°C/U 5 mmHg 148-149 C/7 mmHg Vp 8 76 mPa (25 

ntis) G’X (crop 
log? =529 (20°C pH 7) Henry 294 Pa m3 mol (25°C calc) $ g idensity 1 28 (20°C) 

use) (Aventis) <tech) Solubility In water 0.1. mg/I (25’(:)., In acetone ethyl acetate 
dichloromethane chlorofc rrn n >i000 toluene 330-500 

acetonitrlle 170-200 hexane 18-20, methanol 17-18 (all in gil 25°C) 986 09) AC MethOds, I - Stability Decomposed by UN.
 

light. Stable for up to 30 days at pH 5-9 (26°C). .F.p. 151 ?C � Sfta9ash closed cup; ASTNI ID-3278) fkhe bograPY) COMNIERCIAUSATION History 

Herbicide reported by J F Schwer (Proc North Cent Weed mg/kg cur ci Conf, 1965) Introduced in USA (1963) by Eli Lilly & Co (agrochemical 
interests now Dow 

ritatingto skin an °’’ d diet. In 90 Ag ocresrce2) Patents US 3f2571 90 Manufacturers Budapest Chemical Dintec Makhteshtni rats 10 mg/kg vei sth le Inhibition of � Q(a.i.) 11; - �: .APPLlcrcoNs: Biochenrustty -Microtubule assembly inhibition. Mode 6f action Selective soil � -� iL sorbØd by the roots. Affect seed 

germinationand prevents weed growth by inhibition it labestic of rc t ar4 shoot development Uses Control of 
annual grasses and some annual broad-leaved obwhitO quail 19 om itt -peanuts lettuce, cucumbers chicory, endive field beans french beans lentils 

alfalfa 

sunfish 1.65 rainbow ° C)r* SC Icr cc f tobacco and established turf Applied pro emergence with soil incorporation at ’fa. TOXIC to bees I U-I Formulation types EC GR WG Selected tradenames Balan (Dow AgroSr enc Platte) Benefex (Makhteshim Agan) mixtures Team (+ trifluralin) (Dow in gene V’l AgroS ’XL2G (+ oryzaIin (Dow AgroSciences) smata inSeCtICic

 - )vng oral adm ttion 0r LYSiS: P-ddtict analysis by u.v. spectrometry (AOAC Methods, 1995, 973413) or by glc with AD nated almost mPAO C1P-rC Handbook, 1983, 18, 1726). Residues by gic with ECC) (W S. Johnson & pal nietabolite 22 lrottment Bend,ec - Ar !, thod Post,c Plant Growth Regul 1976 8 335) Details available from Dow . - - � � s0n/ rings folIoW aÆctc. - - - S - d heterQcYdt of tb ............... Oral Acute oral LDo for rats >10000, mice >5000, dogs and ble ninerelisati0n slower breakdown 5km ald eye Acute percutaneous LD50 for rabbits >5000 mg/kg ri with agricultural SOIlS and eyes (rabbits) Inhalation LC50 (4 h) >2 16 mg/I air. NOEL (2 y) ture and temperat for mice 65 mg/kg b w daily AOl 0.005 mg/kg e*r.. dimethy1 1 3 befl200X0 (Thble 5)t EPA (formulation) II 3-40)., however, because it Ac4te oral LD5o for mallard ducks, bobwhite quall, and chickens "aash LC50 for bluegill sunfish 0 065 rainbow trout 0 081 sheepshead minnow benfluralin 69 - iii � � � .. 

5 
- � cME 



- 

t. 
.ivity derives from metabolic conversion 4 
;temic insecticide and acaricide with 
Aleyrodidao, Aphididae, 

zain nematodes (A4e!oidogyne spp) in 
an s, broad bear., celery, Maize, 

lowers, sugar cane, alfalfa, cotton, 

�3.5 lb/a. PhytotoXIcItY Phyotot0 
� 

, beans, maize, and tomatoes if grahuJ 
jontypesG& 
i

 

wateN,cdntaining preparations.. 

�a1; ’Dhan’ (Dhanuka); ’Kurunai’ . 

� ndbooic 1983, 1B,1890;A0ACMQ 
�  n determined by gic (Pestic. Anal, M 

L, 1987, 1, 3, 6, S81 513, 516, Sl.’ 
,London), 1980 105, 515; A. Afl’i: 

e from BASF 
59 

(see part 2 of the Bibligraphy). 

c. 6mg/kg. S1n.and ’aAcute  

� pigs 20-30, -male rabbits 5.6, 1er 
-rr, test method and animal sp 
nale: rabbits 93-245 ring al. (as �: 

ts0.11.mg/i t"JOELln90.d. 
� -eM.depression of cholineste T 

rtageniC, not teratoge mc 

n)l EChazardT+;R27/28 

cis 062, ring-necked pheasri 
� i athsh 0.28 mg/I; 8eesT- m 

El review of organophosphc: s 

� xidised to the sulfoxide a 

� dithio-, thio-, and &thonhcsp 

/Envr!merlt in soil, �meta’, � 
rothioate analogues, and ths 

ertain conditions (D. L. Sue, 
� . .5 

p:ulosa.Jone - Insecticide, acoricide 
phosphorus . . 

C1  . . 

cH2S P(OcHCH)2 �: . 

$ 

NCI.ATURE Common name phosalone (BSI, E-ISO, (f FASO, ANSI, ESA, JMAF; benzofł’ 
:xception, USSR.) � 

aine S6-chloro-2,3dihydro-2-oxobenzoxazol-3ylmethyl O,0-dlethyl. phosphorodithioate 
.Abstracts name S-[(6chloro-2oxo3(2H)-berizoxazoIyl)methylj 0,0rJiethy3 
odithioate 

es benzphos CAS RN f2310-47�Oj EEC no. 218-.996--2 
� 

’ntcodes 11 974 RP; NPH 1090 OfficIal codes ENT 27 163 
S � k;.’ LC1-EMISTR.Y. Mol. wt. 367.8 M.f. C12H15CINO4PS2 orsn Colourless crystals, with ’ 

jf garlic.. M.p. 42-48C (tech,) V.p. c0.06 mPa (25C) � K0, logP 4.01 (20°C) 
107S Pam mor1 (cal  S.S./density 1.338 .g/rnl (20°C) SoIubill’ In water 
5 °C). In ethyl acetate, acetone, aetonitrile, benzene, chloroform,.dich1ororiethane, 
hyethylketOne, toluene, xylene 1000, hexane ’ii (all in g/l, 20CC). 

droysd by strong. alkalis and acids; DT 9 d (pH 9). 
� 

R.dAli4SATION: History Insecticide reported by J. Desmoras et a1. (Phytiatr. Phytciphorm., 
t99)Introduced by Rhône-Poulenc Agrochimie. (Pow Aventis CropSciehce). � 

D372; BE 609209; FR. 1482025. Manufacturers Averitis; Jiangsu. 

ON5: Biochemistry Cholinesterase inhibitor. Mode of action Noh-systemic insecticide 
i1wing localised penetration of plant cuticle with contact and stomach action 

entic acaricide and insecticide used primarily in porno and stone fruit trees. Effective 
tr; Homoptera (Aphididae), Lepidoptera (cyd!a pomOnelIa) and Thysanoptera on 

&ectivo of most beneficial insects and widely used in integrated pest management 
ised in grapes, oilseed rape,. ornarnentajs; potatoes and Vegetables. 

O-n-ph otaxic when used at.the recommendedapplication rates. At higher 
,s.Goideri Delicious and other yellow apple varieties have been injured. 

SQ WP. Selected trdenames ’Zolore’ (Aventls) � S 

kict analysis by glc orhplc (CJFAC Handbook, 1988, ID, 141). Residues determined 
et oLJ..Assoc. Off. Mo!. Chem., 1981, 64, 733; Man. Pestic. Residue And, 1987,. 

Residu,t Pestic 1988 Part I M2 M5 M12) 

Reviews FA0/W1-I0 80 82 (see part 2 of the ’Bibliography). 
rats 120 mg/kg Skin and eye Acute percutaneous LD50 for rats 
LCSG (4 h) for female rats 0,7 mg/l NOEL (2 y) for rats 2 5 ms/kg b w 

/bw [1997] ToxIcity class WHO (al) H EC hazard T, R.25fXn R211 N, 

3rds Acute oral L050 for mallard ducks >2150 mg/kg. Dietary LC (8 d) 
J.mallard ducks 1659 ppm diet, Ash LC50 (96 h) for rainbow trout 0.63, 

iw?)ac (48 h) 0.74 j.tg/l. Algae Low toxicity. Worms Moderately toxic, 

Phosalone 731 

kj-

ON  

, 

(5  e.

15. 

XxV

 

Z. 
Min 

r j 



= 
PHYSICAL CHEMISTRY: Composition A mixture of enaritiomers of the (E- i TOX1CO LOGY: Oral Ac 

LDo for 
?95%. Mol. wt. 128,2 M.f. C8H’t60 Form Clear liquid, with a Characteristic d 

55fleout 
. cute D lnha (rabbits),0

 B.p. 90-92C/10 mmHg Solubility Low miscibility with water. Miscible with n-hept and skin 
56 mg/kg 

and methanoL(0,37-0,56
y) for dogs 0.4 

COMMERCIALISATION: History First reported by INPA group, France. Report’ -  HO ii EC hazard 1 

A. C Oehlschlager at of., Nawrwissen., 79, 134 (1992). Introduced into Costa Rica )n 
’al., "Management 

S Bjj’4s Acute oral L 
OLOGY. of field use to control R pa!morLrm, C. N. Chinchilla et of Red RThgD1 

Manufacturers 
.Pheasants >5000 iT 

ChemTical uckS00993 
carp 0.37-0.5 

Mode of action Attracts both males and females when presented iTt 
mirror t 

0.APPLICATIONS: (% h) 0.248 mg/I: NOEC (9i 

with food, such -as sugar cane or palm tissue. Uses For control of Rhynchcipharus po)n: - 
necessary in combination with the pheromone to attract the insects, The food is treaicd 

’

 
FATE. Soil/Envirol MENTAL repellent insecticide such as carbofurari, to kill attracted weevils. Formulation types pj 

urs within 3 W( 
from which the pheromone slowly evaporates. Selected traderiames ’Rhyncopherol’ c 
’Rhynkolure’ 

e substance o 
lower temper 

(ChemTica) 
.The  potential for groundwatei 

524 methyl isothiocyanate S 

Nematicide, fungicide, insecticide, herbi41 5 4-methy ln 
4methytfl 

CH5NCS . .. 

NOMENCLATURE: Common name methyl isothiocyanate (SSI. E-ISO, JMAF, accepted in Ileit also The Biopesticide Manual 

common name); isothiocyanate de mØthyle (F-ISO, accepted in lieu of a common name) -. 
S JUPAC name methyl isothiocyanate pheromone 

Chemical Abstracts name isothiocyanatomethane 
Other MIT; MITC RN C(0H2)2CH(C)CH(OHX names CAS f55&-61-6] EEC no. 209-132-5 - - 

PHYSICAL CHEMISTRY: Composition Tech is �>94.5% pure Mel. Wt. 731 M.f. C2HNS 
Form Colourless crystals, with a horseradish like odour. M.p. 35-36°c- (tech 25.3-27 6°C) 

. 4mettlyfrl0flafl501 

V B.P. 118-1 1 9°C V.p. 2.13 kPa (25°C) K logP = 1.37 (calc.) S.g.Idens’rt.y 1.069 (37°C). (tech... 
1,’0537(4010)  Solubility In water 8.2 gIl (206C). Readily soluble in common organic solvents, 

These two substances constitute the 
uch as ethar.ol, methanol, acetone. cyclohexanone dichioromethane, chloroform, carbon 

tetrachloride, benzene xylene, petroleum ether, and mineral oils. Stability Unstable and reactive. 
h c e NOMENCLATURE IUPA nafli Rapidly hydrolysed by alkalis, more slowly in acidic and neutral solutions, D150 85 h (pH 5), 490 

Chemical Abstracts name 4-rntj,,’ (pH 7). 110 h (pH 9) (25°C). Sensitive to oxygen and to light Stable up to 200°C. pKa 12.3 
CA F.p. 26.9°C Other names ferrugirieOl 

COMMERCIALISATION: History Nematicidal activity reported by E. A Pieroh at al (Anz PHYSICAL CHEMISTRY. ComPOS 
 s of 4-mety1

 

Schaedlingsskd., 1959, 32, 183). Introduced by Schering AG (now, Aventis CropScience), and both enantiomer 
in the ratio Patents US 3113908 Manufacturers Aventis m nonanone isomers, 

MS ClOH2O (nonanol) C,nHo 
APPLICATIONS: Uses Multi -purpose soil fumigant for control of nematodes, soil fungi, soil insects, 

odour. B p 81°C/7  mmHg (nofla 
and weed seeds. Phytotoxicity Phytotoxic to all green plants. Formulation types EC. 

almost insoluble Miscible with n-he 
Selected tradenames -’Trapex’ (Aventis) 

Other properties viscosity 35 CF (. 

ANALYSIS: Product analysis by glc or by hplc. Residues determined by glc with FPD (M Ottnad at 
a!,, Anal, Methods Pestic Plant Growth Regul., 1978, 10, 563). Details available from Aventis. 

630 methyl isothiocyanate 

S - 

/ 



304 ethofumesate 
RRAC N WSSA 8, benzofuran 1OX1COLC)GY: Birds Acute 

mg/kg. Dietary LC50 (8 d) fo 

(96 h) for rainbow trout 1 
. 

OCH CH S 2 Ma EC (48 h) 13.52-22.0 mg 

CH S020 
for Crassostreci virginico (Easte 

- 

S CH 4 mg/I. Bees LC5c, (cont 

Ph 
beneficial spp. LD50 for A/ec ci 

NOMENCLATURE: Common name ethofumesate (BSI, E.ISO, (m) F-ISO, ANSI, WSSA) - 

JUPAC name (–)-2-ethoxy-2,3-dthydro-3,3-dimethyIbenzofuran-5yl methanesulfonate fkoNM8NTAL FATE. Animab 

Chemical Abstracts name (–)-2-ethoxy-2,3 dihydro3,3-dimethyl 5-berizofuranyl 2-oxo compound. Plants 

. . CAS RN ,[26225-79-6] EEC no. 247-525-3 Development codes AE B04991 3; NC 8439’ derivatives, methanesulfonic 

SN 49913; ZK 49913 in soil to transient degrads 

PHYSICAL CHEMISTRY: Mol. wt. 286.3 M.f. C1 31›11805S Form White, crystalline solid; 
to CO2’. Photodegradati, 

It has been demonstrated uni 
alight brown, crystalline solid: mild aromatic odour). M.p. 70-72°C; (tech., 69-71 °C)V.p. 012 

10 6.9 10 
and that uptake b succeedingci 

0.65 mPa (25°C) I( logP 2.7 (pH 6.5-7.6, 25°C) Henry 3.7 x to x Pa 
‘tech.). In In 

K0 203), but field lysimeter s 
m3 mor1 S.g.Jdensity 1.29 (20"C, Solubility water 50 mg/I (25°C). acetone, Lng located in the top 30 cm. It dc 
dichiorornethane, dimethyl suftoxide, ethyl acetate >600, toluene, p-xylene 300-600, methanci 
120-150, ethanol 60-75, isopropanol 25-30, hexane 4.67 (all in g/I, 25°C). Stability Stable 
hydrolysis in water at pH 7 and 9. At pH 5.0, DT50 940 d, forming the hydroxy analogue. 

.. S 

Phototransformed in water, DT50 31 h. Degraded in air, DT50 4,1 h.  

COMMERCIALISATION: History Herbicide reported by R. K. Pfeiffer (Symp. New Herbic., 3rd. 305h 1969, 
. 

1). Introduced by Fisons Ltd, Agrochemical Division (now Averitis CropScience) in 1974), . e o pro p 
Patents GB 1271659 Manufacturers Aventis, Feinchemie Schwebda, Griffin; Punjab; United 

erganophosphorus Phosphorus. S 

APPLICATIONS: Biochemistry Inhibits lipid synthesis (not ACCase inhibition). S 

Mode of action Selective systemic herbicide, absorbed by the emerging shoots (grasses) and roO 
-. 

(broad-leaved plants), with translocation to the foliage. Not readily absorbed by leaves after the - 
plant has generated a mature cuticle. Inhibits the growth of meristems, retards cellular division.’ 

S Common nam 
limits formation of waxy cuticle Uses Used pre- and/or post-emergence in sugar and other be.tt -?NOIViEiCLATURE: 

Ociety of Nernatolo ists USA 8 crops, turf, ryegrass and the other pasture grasses, at 0.3  2 0 kg a.i,/ha. It is effective in controIlnIUPAC
 

broad-leaved - 

flame 0-ethyl S,S-dipropyl ph 
a wide range of important grasses and weeds, with a good persistence of activity.-

 

Chemical Abstracts name 0-ethyl S 
the soil. In beet crops, 1.0-2.0 kg/ha can be used, but ethofumesate is normally recommended at 

- CAS RN [13194-48-4 E’ 2 L\.. flO. 
0,2-2.0 kg/ha in tank-mixtures or co-formulations with other residual or contact herbicides for . Co.) 
in beet. A high degree of tolerance is also shown by strawberries, sunflowers, Phaseolus beans an 

tobacco, depending on the time of application.Phytotoxicity Onions, peas, beans, carrots, and PHYSICAL CHEMISTRY: Mo!. wt. 
cotton are tolerant to some extent. Formulation types EC SC Selected tradenames ’Betanal 

Progress (Aventis). BetanaI Tandem’ (Averrtis), Nortron’ (Averitis); ’Prograss’ (Aventis); ’Tram,t 
B.P. 86..-91 -C/0.2 mmHg V.p. 46.5 
S.g,Jciensjty 1.094 (20°C) SoIubiUt 

(Aventis); Ethosat’ (Feinchemie Schwebda); ’Ethosin’ (Agriphar); ’Keeper’ (Barclay); Kubist’ 
’Primasan’ -field) . 

12dithloroethane, diethyl ether, etf 
Stability Very in (Grt(fin)’ (Mu stable neutral and 

ANALYSIS: Product and residue analysis by gic with FPD (R. J. Whiteoak et 01., Anal. Methods 
in Water up to 100°C at pH 7. F.p. 

Pest/c, Plant Growth Regul, 1978, 10, 353). Details available from Averitis. S I’ COMMERCIALISATION: History1166,
 79, 170). Introduced by Mobil 

MAMMALIAN TOXICOLOGY: Oral Acute oral LDü  for rats and mice >5000 mg/kg. 
 Rhône-Poulenc  Agrochimie 

Skin and eye Acute percutaneous LD50 for rats >2000 mg/kg. Not a skits or eye irritant. Not a skifl US 

32 
3 to Mobil Manufacturer 

sensitiser. Inhalation LC50 (4 h) for rats >3.97 mg/I air. NOEL (2 y) for rats >1000 mg/kg diet., 

364 ethofumesate 



r 

Ill 
--

S ENVIRONMENTAL FATE’ 
Animals In rats, following oral administration, 85-96% of the do  .1. 

eliminated predominan in the urine, within 3 days. Soii/Envirment Has oil, DT50 c. 6-14 d. Soil 
’Bicep ii Magnum 

a sho persiste metabolism is by loss of amino group, cleavage of carbamate acØtylation of amino 
’ 

’Novals) o1achlorj 
group, Or group S 

S 

cum salt) 1aba as potassium 

AML  YSIS: 
product analy 

S 

- - 

1);AOAC MCthodSl 

steiner et aL,J. 

atrazine 

600 Rii 
Methods39 

ocetos, 
Q1 WSSA S’ 1’,3,5-trfazfne 

(AN TOXICOLC 

CI N NHCH2CH3 >100 mg/kg Mild skin irr 

N N - 
j Inhalation LC5 

(0.5 mg/kg daily), for dogs 
w 

NHCH(CH3) 
daily). Al 0.005 mg/kg 

Ill able 5); EPA (formulat 

NOMENCLATURE., Common name atrazine (8$1, E-ISO, 
( 

Fl5Q, ANSI, WSSA, jMAF) IUPAC name 6-Chloro-N2’  -, - ’.: 
’ECOTOXICOLOGY: 
>2000 mg/kg for mallard c 

Chemical Abstets e 6chloroNethylN(1methylethyJ)I3S CAS RN [191224 EEC ’iamine  
Japanese quail (chicks) >50 

16, 76, no. 217-617 8 Developm G 30 027 
bluegill sunfish carp 

PHrM
 

YSICAL CHEMISTRY: Composition Tech, is 96% pure. Mol. 215.7 M.f. Colourless 

: 

Algae EC50 (72 h) for Scentent0d5 

0.13 mg/I Bees LDse (or 
CH14ClN5 powder M.p. 1758CC B.p. 205.0C/1oi kPa V.p. 3,85 x 102 mPa (25°c) 

(OECD 104) logP 2.5 (25°c) Hen 1.5 i0 
foetido 78 mg/kg soil. 

x Pa m3 mo11 (calc.) S.g./densj 1.23 (22°c) SoIubili In ater 33 mg/I (pH 7, 22c). in ethyl acetate 24, acetone 31, 
dichloromethane 28, ethanol 

is, toluene 4.0, 

lRQNMENT FATE: 
and completely metabolise 

0-hexane 0.11, 0-octanol 8.7 (all in g/l, 25°c) 
StabiJi Relatively stable n neutral, weakly acidic and weakly alkaline media. Rapidly the hydroxy derivative in 

ol Toxiol Lett, 1988, 44, 
Food Chern., 1990, 38,141 hydrolysed to strong acids and alkalis, and at 70°C in neutral media; DT50 (pH 1) 

(pH 5) 86, (pH 13) SOd. pKa 1.7, v weak base 
- Diaminochlorotriazine is tt 

COMMERCIALISATION- HistoryHerbicide reported by H. Gysln 
& £ Knsli (Prc, 

mt. Prot, 4th, Hamburg, 1957) Introduced More 

than 50% of the dos 
Plants 

In tolerant plants, at Congr Crop byj R. Geigy 

S.A..(now Novartis 
Crop Protection 

AG). Patents 54059Q C 814947 Manufacture Crystal; - - S 
conjugates, 

with 

furtherd 
hydrolysis the 

iting - - Du Pont; Makhteshim 
Agan; Meghmani; 

Nagar;una Agrichem, 
Novartis Oxon; Rallis; Sanachem 

of resu plants, unaltered atrazine S APPLICATIONS: Biochemi 

Photosynthetic 
electron transport 

inhibitor receptor - 

-metabolites  under all conc at the photosystem U site 
Maize tolerance is attributed to 

rapid detoxification 
by glutathio transferases 

Mode of action Selective Systemic (median 41 d). the longer DT0 10� 105 d (mean 55 � herbicide, 
absorbed principally 

through the roots, but 
also 

through 
the foliage with translocation acropetally 

in  system (M.J. Wood et ol the 
xylem and accumulation 

In the apical 
meristems and leaves. Uses Pre- and 

Post-emergence 
Monograph 

1991, 47,175control of 

annual broad-leaved weeds 
and annual 

grasses in 
maize, sorghum sugar cane, pineapples 

chemical fallow, grassland nuts, 
conifers, industrial 

weed similar to those of macadamia control, 
In Europe, use 

is concentrated 
in maize 

and sorghum 
Used also in combinations with many other herbicides 

Phytotoxicity Ph most vegetables, ytotoxic to 

many 
crops, including. potatoes soya beans, and peanuts Formulation es Selected den ames 

’AAtrex’ GR; SC; ; WG; WP. (USA) (Novartis); ’Aktikon’ 
(Nitrokdmia), 

’Atnex’ (Makhteshim Agar): ’Atrataf’ (Rallis); ’Atratylone’ 
(Agriphar); ’Atrazina’ 

’Dhanuzine’ S (Defensa) (Cequisa), ’Atrazol’ 
(Smpcam), ’Coyote’ (Dhanuka); ’Fogard’ (Caffaro); ’Mebazmne’ (Avetis) ’Sanazmne’ ’Surya’ (Nagar)una Agrichem), ’Triaflow’ (Sanachem) 

(Inquiport); 
’Vectaj’ (Aventis), ’Zeazin S 40’ (Istrochem); 42 OtraZine 





- ---- --------.---- -.-
i’3 

PHYSICAL CHEMISTRY: MoL wt. 293.4 M.f. C19H23N3 Form White/pale yellow crystalline -7 am itr solid, M.p. 86.-88°C V.p 0.34 mPa (25CC) using clapeyrori-clausius analysis l<w logP = $ 5 S 

(25’C, pl-4 5.8) Henry 1.0 Pa m’1 m61-1 (measured) S.g./denslty 1.128 (20’C) Solubility In water 
--------

f WSSA 11; U HMC ’1 <0 .1 mg/I (20C). Soluble in most organic solvents, in acetone, toluene, xylene >300 gil 
Stabiliry. Hydrolysis 0T30 (25C) 2.1 h (pH 5), 22.1 h (pH 7), 25.5 h (pH 9). U.V. light appears to 
have little effect on stability. pKa 4.2, weak base 

COMMERCIALISATION: History Acaricide reported by B H. Palmer et uL (Proc. Int. Congr. Acorn!. 
3rd, 1971, p. 687) for veterinary use and by D. N. Weighton et at. (Meded Fac. Landbouwwet 
F;jksuniv. Gent, 1972, 37, 765) for crop use Introduced by The Boots Co. Ltd (now marketed byNOMENCLATURE: C 

ventis CropScience for crop protection and by Hoechst AG for veterinary use). 
ATA (JMAI); aminotria: 

Patents GB 1327935 (Boots) Manufacturers Aventis; JDefensa; Rotam; Wuin. IUPAC name I H-’1 ,2,4-i 

APPLICATIONS: Biochemistry Mode of action probably involves an interaction with octopamine Chemical Abstracts nan 

. receptors in the tick nervous system, causing an increase in nervous activity. Mode of action Non- CAS RN [61825] El 

systemic, with contact and respiratory action. Expellent action causes ticks to withdraw mouthparts PHYSICAL CHEMISTR 
rapidly and fall off the host animal Uses Control of all stages of tetranychid and eriophyid mites, 

M 
p 

157-159"C; (tech 
year suckers, scale insects, mealybugs, whftefly, aphids, and eggs and first instar larvae of S./denSY 1.138 (20" 
Lepiuoptera on pome fruit, citrus fruit, cotton, stone fruit, bush fruit, strawberries, hops, cucurbit, 26 g!’IOO g (75’C) - M  
aubergines, capsicums, tomatoes, ornamentals, and some other crops. Also used as an animal 

. 

soluble in eth 
- 

ectoparasiticicle to control ticks, mites and lice on cattle, dogs, goats, pigs and sheep. solvents. Stability Stab 
Phytotcocicity At high temperatures, young capsicums and pears may be injured. PKA pKa 4.2, pKa2 10’ 
Formulation types EC; P0; WP. Compatibility Incompatible with alkaline materials, parathion, and 
others. Selected traderiames ’Mitac’ (for crop protection) (Aventis); ’Ovasyn’ (Avenus); Taktic’ COMMERCIALISATIOI 

(for veterinary) (Intervet); ’Byebye’ (Agriphar): ’Ednzar’ (Caffaro): Parsec’ (Makhteshim-Agan); Weed Control Conf., 19 

’Racet’ (Rotam); ’Sender’ (Sanonda) CropScience) Patents 

ANALYSIS. Product analysis by gic (CIPAC Handbook, 1995, G, 5-.10). Residue analysis also by glc.  APPLICATIONS: Bloc 

Details available from Avenus. cyclase Mode of actic 
� - 

MAMMALIAN TOXICOLOGY: Reviews FAQ/WHO 83, 85 (see part 2 of the Bibliography) 
�. . 

translocation in both th 
and broad-leaved weed 

Oral Acute oral LD5o for rats 650, mice >1600 mg/kg. Skin and eye Acute percutaneous LD0 for vineyards and olive gro 
rabbits >200. rats >1600 mglkg Inhalation 4C30 (6 h) for rats 65 mg/I air. NOEL In 2 

y 

feeding and on fallow land and 
trials, no adverse effect observed in rats receiving 50-.-200 ppm diet, or in dogs dosed 0.25 mg/kg - for total herbicidal con 
daily. Human NOEL >0.125 mg/kg daily. AIDI (jMPP.) 0.O’I mg/kg b w. t19983. 

- aquatic weeds in marsh 
Toxiciry class WHO (a.i) Ill; EPA (formulation) 111 EC hazard Xn, R22 Residue Rev,, 1966, 12, 

ECOTOXICOLOGY: Birds LDc for bobwhite quail 788 mg/kg. LC50 (8 d) for mallard ducks 1975, 1, p. 377) For-n 

7000 Japanese uail 1800 mg/kg. Fish LC50 (96 h) for rainbow trout 074, bluegill sunfish . Nufarm); Azolan,
 
(Mal 

0 45 mg/I. Due to rapid hydrolysis, it is unlikely that this toxicity will be expressed in natural aquatic Rapir Neu (-I- diuron) 

systems. Daphne LC50 (48 Ii) 0.035 mg/l. Due to rapid hydrolysis, it is unlikely that this toxicity ANALYSIS: Product a 
will be expressed in natural aquatic systems Algae EC50 for Seiencstrum cc4iricornutum >12 mg/I. 1984, 13, ’191). by acid 
Bees Low toxicity to bees and predatory insects. LD50 (contact) 50 .ig/bee (formulation). Complex during titratlo 
Worms LC50 (14 d) for earthworms >1000 mg tech./kg. mixtures being determ 

ENVIRONMENTAL FATE: Animals Rapid breakdown leading to excretion as a conjugate of Calorimetry (R. A. Her 
R W. Storherr,J. 

Assm 4 amino-3-methylbenoic add and, to a lesser extent, to N-(2,4-dimethylphenyl)-N’-methyl PInt 
Growth 

Regul. Faa formamidine. Plants Rapidly degraded, mainly to N-(2,4-6imethylphenyl)..N’-methylformamidine 
1980i 2O0 234). and, to a smaller extent, to 2.4-dimethy1formanulide. Soil/Environment Rapidly broken down in 5i4 under aerobic 

conditions U. App!. Bacteria]., 1977, 42, 187; ibid. 1978, 44 383); DT50 in soil <1 d. MAMMALIAN TOXIC Degradation occurs more rapidly in acid than in neutral or 
alkaline soils. Very strongly adsorbed to . IARC ref. 7, 41; class soil, K c 1000-200.0. 

percutaneous 
LD50 for 32 amitrnz S Zrl� 





iç  

605 phenrnedipharn Herbicide 
Not a skin sensitiser. Inhalation L 

for rats and dc 1000mg/kg; (90d) 
S 

- rats >5000 mg/kg. Toxicity class 
HRAC C1 WSSA 5; bis-carbamate 

ECOTOXICOLOGY: Birds Acuu 
NHCO2CH3 

/ " , 

tar LC50 (8 d) for mallard dud 

rainbow trout 1.4-3.0 bluegill sunt 

QNHCO - - 2 formulation). Daphnia LC50 (72 h
 

- bees, LD (oral) >23 tgibee; (Co 

CH3
 ENVIRONMENTAL FATE: Ariim, 

- .. within 72 hours, mainly in the urin 
NOMENCLATURE: Common name pherimedipham (851, B-ISO, ANSI, WSSA, JMAF); " conjugation to glucuronides and et 

I pheri ’nediphame ((m) F-ISO) N (3hydroxyphenyI)carbamate is 

S 

IUPAC name methyl 3-(3-merhylcarbani)oyloxy)carbanilate;ci  ,25 d, DT90 C. 108. d. Metabolite 
3-methoxycarbonylaminophenyl 3’-methylcarbanilate . . . n aminopheriol, and subsequently 
Chemical Abstracts name 3 [(methoxycarbonyl)aminojpheriyl (3-methylphenyl)carbamate 

.; 

Contom. ToicoL, 1971, 6, 322-327 
Other names PMP CAS RN (13684 63-4j Development codes SN 38 584; ZK 15-320; EP-452 relevant uptake by following crops 

PHYSICAL CHEMISTRY: Composition Tech. grade is >97% pure. Mol.WL300.3 . . groundwater contamination is to 1 

M.f. C16F-116N204 Form Colourless crystals. M.p. 143-144°C; (tech.) 140-144°C 
V.p. 1 33 x 10 mPa (25°C) K logP = 359 (pH 39) Henry   x 10 Pam’ moi (caic.) 
S.g./derisity 0.34-0.54 (20°C) Solubility In water 4.7 mg/I (room temperature). Soluble in polar, 
organic solvents. In acetone, c-yclohexanone a 200, methanol a. 50, chloroform 20, benzene 2.5, 
hexane a 0.5,. dichloromethane 16.71 ethyl acetate 56.3, toluene a. 0.97, 2,2.4-trimethylpentane. 606 phenoth 1.16 (all in g/l, 200C). Stability Stable up to 200°C Very stable in acidic media, but hydrolysed,ii. 
neutral and alkaline media. DT50 (22°C) 50 d (pH 5), 14.5 h (pH 7), 10 mm (pH 9) In solution , - 
(pH 3.8) irradiated at 280 rim, DT50 9.7 d. pKa <0.1  

COMMERCIALISATION: History Herbicide reported by F. Arndt 
& C. Kötter (Abstr. Int. Congr. . 

Plant Proc, 6th, Vienna, 1967, 433). Introduced by Schering AG Aventis CropScience). 

- Py"throid 

p. (flow 
-’ Manufacturers CH Patents GB 1127050 Aventis; Griffin; Synthesia; United Phosphorus Ltd. -’ " 

0= 
APPLICATIONS: Biochemistry Photosynthetic electron transport inhibitor at the photosystem II 

- CH( 
receptor site. Mode of action Selective systemic herbicide, absorbed through the leaves, with e -. F 

I 
translocation primarily in the apoplast Uses Used post-emergence, at 1 kg a.!./ha, in beet crops. 
especially sugar beet, after the emergence most broad-leaved before develop of weeds and they - 
more than 2-4 true leaves; also used on strawberries, spinach, peas, marigold and red beet. 
Phytotoxicity Non-phytotoxic to beet crops. Formulation types EC; SC: oil -SC, SL; WG. 
Compatibility Incompatible with alkaline substances Selected tradenarnes ’Alegro’ (Aventis); - 

I.. 
Betarial’ (Aventis); ’Kemifam’ (Aventis); ’Spin-aid’ (Aventis); ’Beetup’ (United Phosphorus Ltd);  
Beta (Stefes); ’Betapost (Agriphar), ’Dephend (Headland); ’Fender’ (15K Biosciences); ’Herb. CN ..., 

- (Mb-field, Stefes); ’Kontakt’ (Feinchemie Schwebda); ’Mandolin’ (Griffin); ’Protrum 
K’ (Atlas Crop",*, OH ’’ - 

’Punter’ ’Vangard’ 
- a 

Protection), (Barclay); 
(FCC) 3 ANALYSIS: Product analysis by 

titration 
(CIPAC Proc.. 1980, 2, 215; CIPAC Handbook 1985, . A NEN On1CLATURE. Common in IC, 2181) or hp]c (ibid.); 

method 
available from 

Aventis Residues by glc (K. Kossmann & N. Ci-tci isomers); phØnoth Jenny, Anal Me nods Pestic Plant Growth Regul., 1973,7,611); 
in soil by hplc or by hydrolysis to ’0; . flatne (for phenothhn). 3 toiwdine, derivatives of which are 

determined 
by glc 

with EMor by calorimetry (K. l<os5fl’an ’’ Weed Res., 1970, 10, 340). 
Details available from Aventis,, 

J)cyclopropaflecarboxylate 
- ’Phefloxyben - - 3 zyl (–)-cis-trons Ph enoxyI 1RSC15 MAMMALIAN TOXICOLOGY: Oral Acute oral LD50 for rats and mice >8000, 

guinea pigs t ,. Ic Abstracts name /3. hei dogs >4000 mg/kg. Skin and 
eye Acute percutaneous L050 for rabbits 1000, rats 2500 mg/kg - p ,Pariecarboxylate 

722 phenmediphcm / 



480 M ames tra brass ica e N PV 
manganese and zinc ethylenebis(dith 

Biological insecticide . i-rcAL CHEMISTRY. Composi 
- 

Lontainng 20% of manganese and 2 
Nuclear polyhedrosis virus used for control of Lepidoptera For full details, see The BioPestjcide4i aiancozeb chloride). Form Greysi 

- V.p. Negligible at 20C S.g./cfensit 
’ 

-, most organic solvents, dissolves in s 
= " from them. Stability Stable under n 

moisture. On hydrolysis (25’C), D 
unstable and the tech. not, isolated; 

P. 17.8C (Tag open cup) 481 mancopper Fungicid\ 
COMMERCIALISATION: History 
17 multi-site: alkylenebis(dithiocarbamate) Introduced by Rohm & Haas Co 

aiifacture or market it). Patents 
NOMENCLATURE: Common name mancopper (BSI, EV.ISO, F-ISO) S 

Marnifacturers Aimco, CAC, Crysta 
JUFAC name ethylenebis(dithiocarbamate) mixed metal complex containing c. 13.7% manganese a anachem, Sinon; United Phosphort 
c 4% Copper 

APPLICATIONS: biochemistry Nc 
Chemical Abstracts name ([1 2-ethanediylbis[carbamodith,oatofl(2-)]mangaese mixture with -,-- -ii oti Fungicide with prot� 
((1 2-ethanediylbis[carbamodithioatoJ](2-)copperjf spot, rust, downy mildew, scab. 
CAS RN (53988 93-51 S. Particular uses include control of ca 
COMMERCIALISATION; History Fungicide introduced by Rohm & Haas Co. - t/h Rhizoctonic sQlani and Strep 
Manufacturers Rohm & Haag. 

. ’ tuurbftt, beet, berries and currant’ 
beans, apples and plums (at 1.6 kg/ 

APPLICATIONS: Biochemistry Non-specific thiol reactant, inhibiting respiration, cuCurits, ornamentals and tobacco 
Mode of action Fungicide with protective action. Uses Control of downy mildew on vines. Also Piiysolosporo obtuso on apples, scab 
used as a seed treatment for control of Septorio and FusarIum app on cereals. - (Cercospora musoe) in bananas shot 
Formulation types WP; Seed treatment. Selected tradeames ’Dithane C-90’ (Rohm & Haas) �V 

damping-off diseases of vegetables; 
ANALYSIS: Details from Rohm& Haas.V eaSes of cereals. Used for foliar 

4, SC; WG; WP Selected tradename 
MAMMALIAN TOXICOLOGY: Oral Acute oral LD50 for rats 9600 mg/kg. - anex II’ (Griffin); ’Mantate’ (Griff, 
ENVIRONMENTAL FATE: EHC 78 (WHO, 1988; general review of dithiocarbamates)- ’$ ’Indofil MAY (lnidofil) 

� 

k4s 
aricozeb’ (Sanachem), ’Saver 

(Sarieb’(Nagarjuna Agrichem); ’Zeb 
Vygan PM’ (+ cymoxanil + folpet) 

- - ’olpet) (Griffin); Micexanil (+ c 
V (+ Oxadixyl) (Novartis), Tairel’ (+ - IC(. - (ents; ’Trecatol’ (-I- benalaxyl) 482 rnancozeb rung  

V - 

V NALYSlS: Product analysis by d FRAC Y. multi -site: alkylenebiz(dithiocarbamate) 
-, liberated either by glc or by a titrii 

-. -, Olonimatricatly (CIPAf Handbook, 
[-SCSNHCK2CI-I2NHCSSMn-] (7-n) 2 Residues determined by reaction ’a 

’nethods (Analyst (London), 1981, 1 
NOMENCLATURE: Common name mancozeb (BSI, E-ISO); mancoz6be 

((m) 

F-ISO); manzth :. 19$7, I, S21; Anal, Methods Re’sidue 
()MAF) - - MAMMALIAN TOXiCOLOGY: P 

ILIPAC name manganese ethylenebis(dithiocarbamate) (polymeric) complex with zinc salt 
- - Acute oral LD50 for rats >5O( Chemical Abstracts name {{1 2-ethanediylbis[c4rbamodithioato]3(2-)]manganese mixture with 

- rabbits >s000 mg/kg Mil [[1,2-ethanediy {carbamodithioato]](2-)]zinc - - - - - LC0 (4 h) for rats >5.1’ 

578 mancozeb - - 



- - 

RN B018.-014J (formerly (8065-..67-6J) 18018�01-7J is also applied to other mixed 
and zinc ethylenebis(dithiocarbamate) complexes 

ogicol insect  jjl. CHEMISTRY Composition The ISO definition  is ’a complex of zinc and maneb 
% of manganese and, 2.55% of zinc, the salt present being stated for instance. 

tails, see The chride)’. Form Greyish-yellow powder. M.P. Decomposes at 192-204°C 
ifglble at 201t. S.g,/derisit?f 1.92 Solubility In water 6.2 ppm (pH 7.5, Insoluble in 

ic solvents dissolves in solutions of powerful chelating agents but cannot be recovered 
StabiIIl’ Stable under normal dry storage conditions Slowly decomposed by heat and 

On hydrolysis (25°C), 0T50 20 d (pH 5) 17 h (pH 7) 34 h (pH 9) Mancozeb a.!. is 
- arid the tech not Isolated the formulated product is produced in continuous process 

F 
8C (Tag open cup) 

MERCIALlSA11ON: History Fungicide reported in Fungic. Nemtic. Tests, 1961, 

17 t.voduced by Rohm & Haas Co and by E I du Pont de Nemours and Co (who no longer 
ature or market it) Patents GB 996264 US 33Old 79610, US 29741S6 all to Rohm & Haas 
acturers Aimco, CAC Crystal If Atochem Griffin Hindustan Indofil Rohm & Haas 

ing C 13 7/manganese - chem, Sinori United Phosphorus 

IONS: BiochemIstry Non-specific thiol reactant inhibiting respiration 
iganese mixture with -fat,tJon Fungicide with protective action Uses Control of many fungat diseases (e.g. blight  

rust downy mildew, scab, etc) in field crops fruit nuts vegetables"ornamentals etc 

or uses include control of early and late blights of potatoes and tomatoes (at 1.36 kg 
Co Rhizoctonio sokini and Streptomyces scabies on seed potatoes leaf spot diseases on celery, 

!(its beet berries and currants rusts on cereals vegetables, roses carnations asparagus 

°JfIJJ apples arid plums (at 1 6 kg/ha) downy mildews on hops vines,.onions leeks lettuce 
- ornarneætats and tobacco; Gloeodes pomigeæa, Glornereflo. cingulow, Microthyriella rubi and 

on vines Jpospora otusa on apples scab on apples and pears (at 2.4-3.6  kg/ha) sigatoka disease 

h 
sora muscle) in bananas shot hole of stone fruit anthracnose of beans and cucurbits 

(R ci m & Haas) off diseasesof vegetables, black leg of beet needle cast in forestry and many seed borne 
Z* es of cereals Used for foliar application or as a seed treatment Formulation types DP DS, 

VG; WP. Selected tradenames. ’Dithane MAY (Rohm. & Haas); ’rlanconex’(Griffin); 
- pex II’ (Griffin); ’Manzate’ (Griffin); ’Airricozeb’ (Almco); ’Crittox’ (Caffaro); ’Hilthne’ 

hiocarbarnates) RmduSXan) Indofil M-45 (lndofit) Kifung (lnquiport) Lucazeb (Lucava) Micene (Sipcarn) 
ancozeb (Sariachem) Saver (Sanonda) Uthane (United Phosphorus) Vondozeb (Elf Atochem) 

(Nagarjuna Agrichem); ’Zebra’ (Headland); mixtures ’Manex C-B’ (+ cymoxanil) (Griffin); � 
gan, PM (+ cymoxanil + folpet) (Giffin); ’Syphal PM’ (+ copper oxychlortcle .+ cymoxanil 

!pet) (Griffin); ’Mkexanil’ (-I- cymoxanU) ($ipam); ’Patafol (+ ofurace) (Aventis); ’Sandofan’ 
oxadixyl) (Novartis) Tairel (+ benalaxyl) (Isagro) Tattoo’ (+ propamocarb hydrochloride) 

Fungicide ; : ventls); ’Trecatol’ (+ benalaxyl) (Isagro); ’Pulsan’ (+ cymoxanil + oxadixyt) (Novartis) 

IALYSISi Product analysis by decomposition with acid and measurement of the carbon disulfide 
erated, either by gic or by a titrimetric method (OFAC Handbook, 1980, IA, 1288). identified 

Ilorirnetrically (CIPAC Handbook 1994, F, 320) or by u.v aborbance (ibid.. 411). 
� Pesidues determined by reaction with acid to form carbon disflfide which is measured by standard 

inethods (Analyst (London), 1981 106 782 Pesoc Anal Man 1979 II Manu Pest.’c Residue Anal 
ISO); rnanzeb I, $21; AnaL Methods Residues Pestic., 1988, Part U). 

exzmc sal S1MMAUAN TOQCOLOGY: Reviews FAQ/WHO 68,70 (tae part 2 of the Bibliography). 
gase mixture with �P1  Acute oral L050 for rats >5000 mg/kg. Sldn and ’e Acute percutaneous W50 for rats. 

J)10000, rabbits >5000 mg/kg Mild to moderate skin irritant; moderate eye irritant. � 

rj Ihatation LC50 (4 h) for rats >5.14 mg/I. ADI.(JMPR) 0.03 mg/kg b.w, (group AOl with .maneb, 

mancozeb .579 

isse 

a. 



- 

-* 

with wetting agents alkaline materials, oils, and copper-containing compounds. 
Selected tradenames War’ (Uniroyal); ’B -Nine’ (Uniroyal) 

ANALYSIS: Product analysis by hplc. Details available from Uniroyal. Residues determined by gIc’o 
a derivative (). R. Lane, Anal. Methods Pestic,, Plant Growth P.,egul. Food Addk., 1967, 5, 499) or by 
alkaline hydrolysis to liberate I ,1-dimethylhydrazirie which is determined colorimetrically (Anal. 
Methods Pesvc. Plant Growth ReguL, 1972, 6, 697; V. P. Lynch, ibid., 1976, 8, 491). 

- MAMMALIAN TOXICOLOGY: Reviews FAO/WHO 62, 64 (see part 2 of the Bibliography). 
Oral Acute oral L050 for rats >5000 mg/kg. Skin and eye Acute percutaneous LE150 for rabbits 
>5000 mg/kg. Inhalation LC50 (4 h) for rats >2.1 mg/I air. NOEL (1 y) for dogs 18& mg/kg b - 
daily, for rats 5 mg/kg b.w. daily. Non.-oncogenic in 2 y feeding trials in rats and mice at 
10000 mg/kg diet. NOEL for teratogenicity and embryotoxicity in rabbits was 300 mg/kg diet tn 

. 3-generation reproductive study, NOAEL for rats was 50 mg/kg  b.w. daily. Non-mutagenic in in s 
test. AOl (JMPR) 0.5 mg/kg b.w., for daminozide containing <30 mg 1,1-dimethylhydra7ine/kg 
[1991]. Toxicity class WHO (a,i) Ill (Table 5); EPA (formulation) IV EC hazard R40  

ECOTOXICOLOGY: Birds Dietary LC50 (8 ci) for mallard ducks and bobwhite quail 
>10000 mg/kg diet. Fish LC50 (96 h) for rainbow trout 149, bluegill sunfish 423 mg/I. 
Daphnia LC50 (96 h) 76 mg/I. Algae EC50 for Chlorella 180 ppm. Bees Not toxic to bees, 
LD50 >100 jag/bee (85% formulation). Worms LC50 for earthworms >632 ppm 

ENVIRONMENTAL FATE: Plants Metabolites include 11-dimethy1hydrazine. 
Soil/Environment Daminozide quickly dissipates in soil with most residues becoming bound, with 
some CO2 formation. In aerobic soil, half of the daminozide is no longer recoverable after 17 h. l’o 
11 -clirnethylhydrazine (UDMH) or N nitrosodimethylamine were detected. In soil under anaerotic’ 
conditions, half of the daminozide had dissipated in 7.5 days. The major products were bound 
residues and CO2. In a field study on bare ground, about 90% of the daminozide had disappeared, - 
after 7 days. Neither hydrolysis nor photolysis are significant pathways for the degradation of 
daminozide. 

210 dazomet 
Nematicide, fungicide, herbicide ins!id. 

HRACZ WSSA 27 
(S.fS 

CH 

NOMENCLATURE: Common name dazomet (851, E-ISO, (m) F-ISO, WSSA, JMAF); tiazofl 
DMTT* (former WSSA name) 
IUPAC name 3,5-dimethyl-1,3,5-thiadiazinane-2-thione; 
2-thione 
Chemical Abstracts name tetrahydro73 ,5-dimethyl-2H-1 ,3 ,5-thiadiazine-2-thione 

250 dcizomet . . . 

GAS RN .r533._7443 EEC -ho-208 

Crag Fungicide 974 Rhhne-Poulenc 

PHYSICAL CHEMISTRY: Compos 

Form Colourless crystals. M.P. 10 

Kw logPOl5 (pH 7) Henry 2-C 

Solubility In water 3 g’kg (20°C).  Ii 

ethanol 15, diethyl ether t  (all in gi 
Sensitive to temperatures >50CC. 

formaldehyde, and methylamine 

COMMERCIALISATION, History 

15, 891), later introduced as a SO!! 

APPLICATIONS: Biochemistry N 

� Mode of action A pre-planting soil 

Uses Soil sterilant, applied prior to 

(Fusuriurn. Pythium, Rhizoctonia, Sat 
Iot,’ornenwrium)), nematodes, germ 
pup and paper manufacture, and a 
phytotoxic to all green plants. Tre 
and its degradation products. For 
(BASF) 

ANALYSIS: Product analysis by a 
iodometric titration i,CPAC Hondu 
Growth Regu!. Food Addit., 1964, 3, 

- isothiocyanate in crops by glc. Del 

MAMMALIAN TOXICOLOGY: 
710, rabbits 320-620 mg/kg. Ski 

- formulation is a skin and eye irrita 
NOEL in rats 20 mg/kg diet: OV 
EPA (formulation) Ill EC hazard 

ECOTOXICQLQGY: Birds LD5u 
"Mallard ducks >5000 mg/kg diet. 

Algae EC (96 h) for ScenCoesmu 
Pseudorno.ia5 purida 1 .8 mgi’ I. BE 

-� ENVIRONMNTALFATE Plarmi 
....6f-its degradation products math 

>0.01 ppm in the fruit. SolI/E 
F. graaatjn to methyl(methylami 

degradation to methyl isothiocyau 
See N. Drescher & S. Otto, ReSJC 

C 

I 



/ /Cq 
g compounds. 4-4J EC no. 208-57Er’7 Development codes N-521 (Stauffer Chem ca  Co.); 

14 (Rhône Pou1nc) BAS 00 201 N 

royal Residues detr 
Composition 94% pure Mol wt. 1623 M f C5H10N2S2 

Food Mdit, 1967, 5 rb 
crj’stals M.p. 104-105°C (dec.rn.; tech, grade V.p 0.37 rnPa at 20°C 

(pi_l 7) Henry 200 x 10 
104-

-5,N m! mot-1 (caic) S.S./den  1.37 (tech.) 
ermined COlOnmetrt 

I 1976 8 491)V?o 4Jater 3 g/kg (20°C) In cyclohexarie 400 chloroform 391 acetone 173 berizene $1 

ether 6 (all in g/kg, 20°C).  Stability Stable at temperatures up to 35°C. 
ee part .L Of the rOgrap temperatures >50°C  and to moisture Hydrolysed in acidic media to carbon disulfida 
o percutaneous L fand 
)EL (1 y) for dogs 188 

methylamine. 

iab in rats and rpce at 
History Originally prepared by M DelØpine (&f1 Soc Chim Fr 1897 

� in rabbits was 300 mg/k Let introduced as .a soil fumiant. Manufacturers BASF. 

b.w. BlochemistlY NOnialective Inhibition of enzymes by degradation products-

JH cton A pre planting soil fumigant acting by decomposition to methyl isothiocyanate 
EC azard R40?1146t, applied prior to planting out crops at 200400 kg/ha Controls soil fungi 

,s and bobwhite quail [1 ) MizoctornG Sci’erotinia and Vertrci?kum spp and Colletotrachuizi cccodes 

.iegill sunfish 423 mg/I nematodes germinating weed seeds and soil insects Also used as a shmicide In 

Bees Not toxic to bees rjjper manufacture and as a preservative in adhesives and glues Phytotcoucity Highly, 

iorms >632 ppm all green plants Treated soils should not be planted until shown to be free of dazomet 

ation products.Formulation types DP GR WP Selected tradenames P?asamld  
thythydrazine 

residues becoming bound th 
Product analysis by acid hydrolysis absorption of the carbon disulfide produced and 

o longer recoverable after i 
detected In soil under aria t f jri) titration (CIPAC Handbook 1985 IC, 2074 H A Stansbury Anal. Methods Pestic Plant 

e major products were hour t Food Addit 1964 3, 119) Residues of parent compound in soil by hplc of methyl 

ijaminozide had isappe ca1tOlfl crops by glc. Details available from BASF, �. , 
forthe

 degradation MMALITO9COLOGY; Oral Acute oral LDo for rats 520, male mice 455, female mica 

nl320-620 mg/kg Skin and eye Acute percutaneous LD50 for rats >2000 mg/kg DP 

is a skin and eye irritant to rabbits Inhalation LC50 (4 h) for rats 8.4 mg/I air. 

20 mg/kg diet Other Not oncogenic Toxicity class WHO (a .Q III 
iii EC hazard Xn P.221 Xi P.361 N P.50 P.53 Jg1ation) 

� � � 

�

 

Birds LD for bobwhite quail 415 mg/kg b.w. LC50 for bobwhite quail 1850, 

>5000 mg/kg diet Fish LC50 (96 h) 016 mg/l, Daphnia ECs0 (4$ h) 0 3 mg/I 

(96 h) for Scenedesmus subspicatus 1 0 mg/I Other aquatic spp ECi0 (17 h) for 

herbicide, insect Peicja putida 1.8 mg/l. Bees Not toxic to bees when used as directed 

E11c$kONMENTAL FATE Plants Following application to strawberries no residues of dazomet or 

-sti p;radauon products methyl isothiocyanate, dimethyl or monomethylthiourea were detected 

1 1J9pm in the fruit Soil/Environment In soil in the presence of moisture undergoes 

:� � dJlation. to methyl(methylaminomethyl)dithiocarbarnic acid, which then undergoes further 
� 

� 

41atlon to methyl isothiocyanate, formaldehyde. hydrogen sulfide, and methylamine. � 

Drescher  & S Otto Residue Rev 1968 2.3 49 

ISO, WSSA JMAF) tiazon  
� � 

� � � 

� �?i 

’methyl 

� 

3 13 5thiadrzui 

� � � ��� � 

fiazine- -thione � � � � � � �� � �. � � 
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