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| En cuanto al mvel inventlvo presento a consnderac:on del seﬁor exammador las'}
l.-_“-_-,razones por las cuales la mvencrén relvmcilcada no era obvna ni evxdente para unar" ; |

e En- pnmer iugar ' no_de los documentcas crtados pc:r el senor exammador revela"_'?l\ *
o . eluso ..de log mgr@dlentes' actwos relvmdlcadcas blspmbac-sod;o y ﬂucarbazona— sodto' i
o :_”(ver Pag 97 427 y 428 del Manual de Pestlcrdas adjunto) En efecto, el documento

"-"f'"'::DZ apenas revela suspens;ones hquudas concentradas dlspersables de mgredlentes‘_) |

- .*_"_-’/!per'sona versada eﬁ la mateﬂa en \usta de las enseﬁanzas de los documentos D2 D4 ST

: ’_;actwos ’upo sulfon,ﬁurea 0 sus sales sin embargo el documento D2 no revela ni-
s ]sugiere como: formular otro t|po de mgredlentes agmquimlcamente actsvos temendo o

i ’SOdlo no carreSp "nden a compues’tes del tlpo sulfomlurea

;:-_‘__?Ahora bien eI objeto de ia presente mvencuén era el de formular suspenslones

- _---:"'debldo a la poca: ecurrenma de cremmlento de par’{ieulas con Vel pase del trempo :
e ,fEste efecto mesperado s cons:guné a! combmar el mgredlente actrvo altamente_‘"-'

G \_fsolubie en agua (A) seleccmnado de bispir 1bac-sodm Yy flucarl bazona-
| ":7‘-‘:':’_f':'oompuesto soluble en agua (B) selecmonado dei grupo Compuesw por b;carbonato"

_en cuenta que tanm el compuesto btspll‘lbaC—SDle como el compuesto ﬂucarbazcma~ N

",'\‘c:on mgr@dtentes agroqmmlcamente actxvos que pfesentaﬂ elevada'_.

sodio conel

s de sodle carbonato de sodlo cloruro de SOdIO acetato de sodto y blcarbonato de

i : 'mednante Ja combmamén de los compuestos Ay (B) relvmd}cades noera obwo para’

'_,lldeas el efectoz__lnesperado de Ia presente mvencnén obtemdo?

rsona v&rsada en la matena en Vtsta de Ios documentos mtados pcr el.“ i
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: "'*7?'Ahora bien, en D4"
-""""'f'_suspenSIén en un

l’ Una'formulacnon acuosa medaante la T
ueso de particu!as 0 dmplets de una_ o
vactlva la cua! ha sldo encapsu-lada o’ i
Pen agua el cual es a su vez msoiul__l e’ en el o

. sustancia blomda

L ,,_,._coacervada conune

e medlo suspen' ’__r ac

’_"-j‘"’Ad-i-.éina'*l'rhenté;_"'és*- edro suspensar acuoso comprenda un-

m‘de proporclonar una estructura capaz de i

soporfar las part
L% \'..,(Pag 8, lfneas‘v’lv)
e s ftensoactlvo (Pag 5 hnea 53)

s mrsme se reqmere que eI electrollta mteractue c‘.cn el i

g :De,\'acuerdo a lo antenor ei objetwo de D4 se puede lograr prev{ i

i e la- sustanma bloclda 0. agroqufmxcamente actlva
;Hacu%o y Ios adltwos Se pueden adtclonar acldos o bases can fin ¢
i y asl mejorar la estabihdad def sohdo suspendrdo o el Ifquldo dlsperSado 0 dtsm_ wr::

] [,.l',i'[a ﬁtotoxmldad S

;'En este orden de:: ses en el eiectroll’to contnbuyen a dar una_ :

s, los acidos.
&l slectrc f: el tensoactlw con el fm de mantener-

b 'f.-,’_.f‘mayor mteracmon e
i suspendido ia ‘sust

N mucamente actwa en e! medlo suspensori_

e a uoso sin la mtera las actlvas i ol medio acuoso :
sj"bases no se encuentran dlrectamente’-;-r
tanma blocnda o} agroqufm:camente aotiva ‘
n afnba mencxonado es causado entre la\.* |
;edlo suspensor acuoso Por lo; tanto, :una‘ o
fa_“motlvada por las enseﬁanzas de D4 para
chontlene blspmbac sodlo y ﬂucarbazona_"' .
les en agua ' RO
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Industria y Comercio ST i
SUPERINTENDENCLA

'FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

' .Tl _Teréfdno:'. X ~ o Fax;

] E-mail: .

(3) - o F Nomp_re:;_' _MARGARITA CASTELLANOS A # : IDENTIFICACION -
TREPRESENTANTE | = = S S
"' OAPODERADO | Direcoi6n:: Calle94ANo 7A-09 B ce. NIT |"_'|

Teléfono: 6107420 Fax6100706  |CE *_, [_] e _.Qtro e

| Emall: i'nfo@'cas_téllanbsyco.\con{ NN i R o Cual Lo
: coomteo e e i INGmero. 39'779.654 - TPA 70.819

iy T@ Anexos

.Comprobante de pago de la tasa.'_- e i "
E]Poderes sifuere el caso, junto conla sustltumén de los mlsmos a mi favor.

i [:]Documento que acredita la exxstenma y representacnén legal de las partes cuando sean personas jundicas g
o .Nuevo capltulo relvmdlcatono : o

. Instrucciones para el diligenciamiento del presents formulario, ver reverso de esta pagina - P1259
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7,50%,000.00
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7 REMN ACEONES e

f . Una compos_. _é'n'agroquxmlca en suspensién acucsa que contnene

’e”consuste de blcarbonato de 'se'_

o aceﬂ ode sodloy blcarbonatc: de amonlo y s T

\‘_'_L;‘:_}so[u'___.én_ acuosa del componente (B d

| :;ff:'“:-;_'ecomponente (B) y\ag e-"‘:‘:aﬁ_mlsma que en ia compos _ilén Lo

t:lwn)benzoate de sod

‘ *(A) Al mengs una clase _d";)'_un mgrednente agroquxm;camente actnvo selecclonado , -j-;

(B}:a menos una clase de un compuestoﬁ‘soluble en agua selecc;onade del grupo__ e

carbonato de sodno cioruro de scdzo,-_ v i

T '-‘_ntldad de los componentes (A "'y (B) en 1a composlmén esta en ei rango de 5_‘ n :

_a 6@ partes en pes' '\\y en u"lzrango de O 1 4 10 partes en peso p@r 10@ partes enﬂ__ﬁ,___ ,
:_-'e% dﬁ la 'can_.dad total de fjla .fempomc:é 1 aguimnca respectwamente 'J{,"- i
temend@ el componente (A) una salubmdad a 20°C de 04 2 g/100 ml en una_.' .

e‘ la cual Ia propcrcnon de campes:c!én del "

-r_.agroquimrc,a fen_ suspenslon acuosa de acuerdo a la;"_
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WIPQO country cod
WHO and EPA tox
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EC risk symbols anc
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\g/kg. Fish LCso (96.hy for
surifish 0.0024 g/ (48 h) f
h.in laboratory tests, .

int envnronmentai hazard du

MENTAL FATE: Animals In mararals, fol lowing oral administration, meta.bolttes
lude 4-hydroxybiphenyl and other phenolic.compounds (H. D. West et al.; Arch:
sphys., 1956, 60, 14~20). - Plants Residues in friit have been reviewed (A Ragzman,
‘ 1964 8,178 W. Soudi & G. Maxer-Haarlanden ibid., 1966 16, 103)

Jolism ih rats was prmc;pany
ge and conjugation reactions, .
lation products) penetrated :
2'on the skin of cucumbers
agly gdsqrbgd on sofl..

spyribac-sodium ~ Herbicide

: pyrimidinyloxybenzoic

Common name bispyribac-sodium (BSI, pa 1S0)
m 2,6-bis(4,6- dtmethoxypynmldm- -yloxy)benzpate -
ame. sodlum 2,6~ bls{(4 64 dsmethoxy—2—pyrlmldmyt)oxy]benzoa'ce

RY Composition Tech 15 »93%.. Mok wt. 4524 Mf C19H17N4Na03,
heacid | Form White powder. * M. Lp- 223-224°C V.,p. 5.05 x 10”4 mPa (25°C)
¢). ‘Henry 3. 12 X 10‘” mc:zl"1 (calc ) S /density Bulk densn:y

Buriess cryStais Map: 69

lele inwater, Readily solub : ’
y sblgace” wd sl ,fab"'t” Stable in Watef' DTso =y (pH 7 & 9) 448 h (pH 4) Stable to light.

e e described :
“trus-rotting fgng_* _e_ O f} Proc. Br. Crop Prot. Conf. - Weads, 1993,1; 61). Developed jointly by Kurniai
ustry Co., Ltd and introduced in. 1997 Patents LS 4904285; EP 321 846

rulation. Uses Used 10 imp

\mpmgnated material . & A amistry Br'anched chain amino acid synthesis (ALS or AHAS) inhibitor,
Gunther et al; ' Analyst (L ! stemic post-emergence herbicide, absorbed by foliage and roots.

wnan et al., ). Assoc. Cff. ‘Ands edges and broad-leaved weeds, especially Echinochioa spp., in direct-
1o et gl §. Chromatogh, i ‘ /ha}Also used-to stunt growth of weeds in noﬁ~tf‘op situations.

& Anal., 1937 {, 6) or by hl S Water-so uble hqmd Selected tradenames ‘Grass-short’ (non=crop land) '

D mg/ ke, Depresmon of 1 _
red-in expenme.nta\ animal
: tratxons $0:005 mg/l alr
' ADI (jMPR) 0. 125

¥

e

-



STRY: Mol wt. 506.2- M4 C10H1oCle5N3O3 Form White to pink, Qdourless,
Swder, M.p. 219°C (decomp) V.p, 1.2 107 miPa (20°C)  Kew logP = 5.1
Henry <3.04 x 107 Pa m3 mol™? (calc.) S:g/density 1.59 (20°C) " Solubility In
{20°C). In methano! 2.4, isopropanol 0.9 (both in 8/1,20°C).  Stability Stable up
.s DTso (2S°C) 14 d (pH 3) 74(pH5), 20h (pH 7) 0.5 h (pH 9).

4N202 Form Fluffy whme
w logP = 5.44 Henry 7.8%°
& Stab\e at pH 4 and pH

“Tunder development by
485, WO 9206962

%{ochemisﬂy tnteracﬂon thh chitin formation, - Mode of action Systemic acarine
tact and stomach action. Uses Strategtc control of the catde ttck

[*3
g
2
)
32
_a
E
=3
%
=
=
=

;- ved wegds “M_:h * G?. LOGY: Reviews JECFA 48 (see part 2 of Bibliography). Oral Acute oral
e S ' /kg (QECD 401). "Skin-and eye Acute percutaneous LDs for rats

" Inhalation LCso (4°h) for rats 35994 mg/m? (OECD 403).

g/ l< b_w. dady (ln‘e-tnme) for racs 400, msce (males and females)

Agute: oraJ LDso for bobwhite quail; mallard ducks )2000 mg/tkg

il, malfard ducks 5200 ppm. Fish LCs for rainbow trout >15, carp
reful™). - Daphnia LCxg 0.0006 mg/! (OECD class “ Very toxic”),

en algae 27.9 mg/| (virtually non-toxic). - Bees OECD. class “not °

ld and 1 . X ’
yDTse (3 fe earthworms >1000 mg/kg (not toxic) (OECD 207).

(pH 5.1, 0.c. 1.94%)
7x1o‘f in‘silt Ie

Herbicide

pa 4 £SO, lNN)
,yy-z- yndyloxy)P

..?




IUPAC name 4,5-dihydro-3-méthoxy-4-methyl-5-oxo-

" for enforcement purposes are the parent tompound and the N-desmethyl metal

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

‘erystalline powder. - M.p. 200°C (decomp.) - Vop. <1 X 107 mPa (20°C, cale

‘m mol™ (20°C, cale)  S.g/density 1.59 g/mi . Solubility In 'water 44 g/} (

COMMERCIALISATION:  History Reporced by H. J. Santel et al., (Proc. Bt

' »96.7.mg/l. Daphnia ECso (48 h) »109 mg/l.  Algae ECsp for Selenastrum

N-(2-trifluoromethoxyphe
1H-1,2,4-triazole-1- carboxamide sodium sale o S

Chernical Abstracts name 4,5—dihy‘dro-3-met_hoxy»é‘m_ethy!l5—ox0*l_\_l—[[2-(t'n‘_ﬂu
sulfonyl]-1 H-1,2,4-triazole-1searboxamide; sodium salt -

PHYSICAL CHEMISTRY: Mol we. 418.3 - MA£. CaH1gFaNaNaOeS Form @

(pH 4), -1.85 (pH 7). ~1.89 (pH.9), ~2.80 (uribuffered) (all 20°C)- Henry <1

pka 1.9 ,
mmon name fluchlor
ethyl)-2,6-dinitro-N-
trifluoro-2,6-dinitro-
N-(2-chiorogthyl)-2
Development codes

Weeds; 1999, 1, 23). Under developrent by Bayer AG. Manufacturers Baye

APPLICATIONS: ' Biochemistry Branched chaifi amino acid synthesis. {ALS o
by inhibiting biosynthesis.of the essential aniino acids valine and isoleucine, her
division and plant growth. . Mode of action Absorbed through foliage-and roof
acroperally and basipetally.. Uses For post-emérgence control of grass weed
fawia and Setaria viridis, and some broad-leaved weeds; inwheat; applied at2
Formulation types WG: _ : e , :

. ! ! ) Do B er; ethyl acetate >1001
MAMMALIAN TOXICOLOGY: - Oral Acute oral LDso for rats >5000 mg/K : s gcomposed by u.v. i
percutaneous LDsg for rats 5000 mg/kg, Non-irritating to skin; stightly/madi AR 4t Aormal room tefnpera
éyes (rabbits). Not a skin sensitiser (guinea pigs). inhalation (aclte) for rats -
NQEL (2 y) forrats 125, mice 1000 mg/kg diet; (1 y) for female dogs 200, ma
diet. “ADI 0.04 mg/kg b.w. (Bayer, proposed). OQther No evidence for any ne
‘teratogenic or carcinogenic potential, S

Gomposition Tech
orm Orange-yellow
:53 mPa.at 50°C - Sok

ECOTOXICOLOGY: . Birds Acute oral LDsq for bobwhite quail 32000 mg#
L.Csp for bobwhite quail 5000 ppm.  Fish LCsg (96 h) for bluegil sunfish >9

emistry Cell division
rodts, with acropeéta

6.4 mg/l. Other aquatic spp. ECso for Lemna gibba 0.0126 mg/1i. Bees No

-okra, |
Worms L Crg for earthworms >1000 mg/kg. &, jute, sunflowers

- R o , ‘ ' i with soil-incorporatic
ENVIRONMENTAL FATE:  Ariimals Aimost completely excreted via faeces 2 TR 1 types EC. - Selected t
oral administration to rats.. Plants Extensively metabolised in-wheat plants. T . X '

LOGY: Oral Acute
1.8ye Acute percutanec
50 (4 h) for rats 8.4 mg
é. Il EPA (formulatio

Birds Acute orat LDsg
56 (96 h) for bluegill sui

Soil/Enviroriment Average soil DTsp 17 d. Photolytic DTsg.in soil and ‘water>h
soil; in dissipation studigs, ho product residues detected below 30 ¢cm. ‘

’ TE Plants in plants, 1
ANt structures. S&il/Envi
> leaching, Dealkylation
.§~dinitro—’p—toluidine
PUP toan amino gron
ﬁon, anc_i phytotoxicit

428 flucarbazone-sodium




550, ANSI, ESA);

14}

Insecticide,

4 0.004 mg/l.. Bees Very toxic to bees. LDsg (contact) 0.38 ug/bee. Worms Lcm (15 d)
ia foetidy 182 mg/kg soil.-

MENTAL FATE: EHC 63 (WHO, 1986 2 general review. of organcaphog.phorus

. Animals In fats and other mammals, fallowing oral administration, rapid metabolism -
e principal metabolite being 3,5,6-trichloropyridin-2-cl. Excredon is principally in the
Coll/ Environiment In soll, undergoes microbial degradation to 3,5,6-trichloropyridin-2-ol,
bsequently degraded to organochlonne compounds and COy; DTsg 1.5-33 4,

d, dependmg upon soll type and microbial activity, Kd 3. 5-407 ml/g, dependmg on soil

.'6thioate N
idinyl) phosphdrothloate :
dal codes OMS 1155; ENT

22,5 M4 C7H7Cl3NO3 >
S _465°C V.p-3 mPa (25.
density 1.64 (23 °Cy  Soly

& 120 (allin g/ke. 20° C)

) Aqueous photolysrs Dng«,'

chlorsulfuron  Herbicide |

oo,

SO,NHCONH~¢ "N
o _‘GHS' .

Rxgcermk & E. E. Kenaga
waw Dow AgroScnences‘

STRY Mol wt. 357.8 M i C12H12CiN504S Ferm Whlte crystaﬂme sohd
p. 3 % 1076 mPa. (25°C) Kow logP = ~0.99 (pH 7) Henry 3.0 1077 Pa
fty 1. 48 Solubﬂh;y in water 587 ppm (pH 5) 3.8 g/ 100g (ptH 7) (both 25°Q).

1 05€5 include control of
»grams (e:g Anopheles spp
Compaﬁbdity lncompatlb
(Dow AgroScmnces)
by gle (Man. Pesuc. Re_s dq

5 Ana!yst (London) 1979
85) Detm}s avadable i

ch as methanol and acetone( pKa 3 6

I X : sttory Herbitide reported by P. G Jensen (Weed Control, 1980, 21st
( ¢ of the B E. L du Pont de Nemours and Co. * Patents US 4127405 . Manufacturers Du’
67 (see pal SR e M
niea pigs 2250, rabbits 2
rats >3700 mg/kg. Nol

ELIn2Y feeding ma]s.
T3t (}MPR) 0.01

Wi

of the essentral ammo acids valme and fso{eucme, hence stoppmg ceﬂ
Selectivity derives from rapid metabolismt in the crop. Metabalic basis of -
reviewed (M. K. Koeppe & H.'M. Brown, Agro-Food- Industry, 6, :
‘ a.ctic_m Sgiectwe systeric herbicide, absorbed by the foliage arid roots, with
etally and basipetally. - \Uses Control of most broad-leaved weeds and:
vheat; barley, oats, rye, triticale, flax, and on non-crop fand. Apphed pres
Emergence, pre-piant. o early post-plant incorporated, at 9-25.g/ha:

o many broad- ieaved crops, ‘particularly sugar beét and brassxcas.

A m

ks >

Figsh Lcsg (96 i) for my
025 ppm.  Algee ECs0 !
. ToXic to trustaceans jae

chior_sulfur@n 175

’1
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chlorlmuron ethyl . Herbicide

WSSA 2; sulfonyl urea.

LCOLHLCH,  ~ -«
SONHCONH-¢ Y
N-&—

: port Inhxbn:or at the photosystg
pidly absorbed by the roos,
niwal broad-leaved weieds in 5

_ porated, pre-emergence, or past
with other herbicides.

litna beans and toratoes, :

“irt’ (BASF); "Pyramin’ (BASF);

- tole’ (Caffaro); ‘Gladiator’ (Tri

: mmerac) (sugar best), (BASF)

OCH,

TURE chiorimuron- ethyl
6 chiorimuro —eth)d

CIPAC Handbook 1988 D, 3‘[

- chiorimuron (BSI, ANSI, WssA- draft E-1SQ, draft FISO)
k.von Pﬂanzenschutzmrttefn 1

(4*'hloro -6 methoxypynmndm~2—ylcarbamoylsulfamoyl)benzoyc acid

h. is >95%‘ Mol. wt. 414 8 ML C15H15CIN4Oe,S Form Colouriess crystais

p. 4.9 x 107 'mPa’ Kow logF = 0.11.(pH 7) Henry 1.7 x 10710 Pa m? mol-! -
(25°Q) Solubility In-water 9 (pH 5), 1200'(pH 7) (both in mg/l, 25 °C)., Low

I }2000 me/kg biw Dre’c& & solvents.” Stability In water DT50 17-25 d (pH 5, 25 °C)" pKa 4.2

Jal '

‘sh LCSO (96 h) for tro

56, (120 h) for cmoreu

; cﬂHﬁcxN,*o(,s

TION ‘History Chiorimuron- ethyi mtroduced as herbicide by E L du Pont de

Rirst US registration in 1986, Patenm US 4394506, US 4547215:
Pont, IPESA; JIE:

eblorimuron-ethyl

ed chiain amino acid synthesis (ALS or AHAS) inhibitor. Acts by inhlb;tmg _
ssential amino acids valine and Isoleucing, hence stopping cell division and plant
ivity derives from plant metabolism.both by homoglutathione conjugation and by
1 Kﬂeppe & H. M. Brown, Agro-Food-industry, 6, 9-14.(1995)). Uses Used

L 12 gcontrol of important broad-leaved weeds, such as cocklebur, pigweed,

{aif g glory, in soya beans and peanuts. Active at 9-13 g/ha

V3, Selected tradenames ‘Claszuc (Du Pant); *Darban’ (IF‘ESA) ‘Sponsor

i orak apphcatlons, excrati
n beet conjugaz[on 0 fo :

S 18, .WhiCh is not herblctdﬁl
6—8 weeks under suffig

nalys s by hpic (R. A Guimvan et al., Ahal. Methods Pestfc. Plant Growth Regul
determined by hplc (J. L. Prince & R. A. Guinivan, - Agric. Food Chem., 1988,

Hionyluréa residues in crops, soil and Water reviewed (A. C. Barefoot et al.,
Weads, 1995, 2, 707). .

éhlorimuron-eth)il c161

ir




“solublé conjugates. Photodecomposition on'soil surfaces and in aqueous soiutm"

'."536 metsulfuron methxl

ENVIRONMENTAL FATE:  Animal " sals, following oral administrat
oceurs within 96 hours, about equal ine and the fagces. Plants In pl
undergoes oxidative deamination ar -+ legradation to water-solubte con|
Soil/Envirenrment Metribuzin is.rapi. * 2d in soil; microbial breakdown.jg
mechanism of loss. Degradauon involves deamination, foflowed’ by further de

< from rapid metabe
K Koeppe & H. I
systernic harbicide 3
etally and basipetally
ragtrnent,. and aré kille
ertain proad-leaved

rennifal broad-leaved.v
pﬁcatxon at 4+7.5 g/ha pe
iy’ (Dquw)‘Mama

process for the degradation of metnbuzm in the environment. -

t analysis by hpfc (L. WL
1988, 16, 83). Residues ¢
in crops soul and water

5,2, 707). .

" CAS RN [79510-48-8]

“Henry 2.3 x 107 Pa.m® mol~! (calc)- S.g./density 147 _ Solubility In water 0,55 (pH 5);

.. APPLICATIONS: metsulfuron-methyl
. Biochemistry Branched chain aminho acid synthesis (ALS oF AHAS) inhibitor. Acts by inhibiting

644 - mets&lfuron«merhyl

HRAC B WSSA 2; sulfcmy!urea

: 50 for maie and_femal_e ra

COCH, . . OCH,

Ny N-— i 2000 g/ g Mild skin i
: ' g N : inhalation LCxo ¢
/A ye irritant.: 50
' S'OQNHGONH—( _ N - e dogs 500, female dogs 50t
) o N "< : énic in the Ames test. No
oM,

NOMENCLATURE metsulfuron~methyl :
Chemical Abstracts name methyl 2-[[{[(4-methoxy-6- methyl 1.3, 5 -triazin- 2 y})ammo}c
aminc]sulfonyllbenzoate '
CASRN [ 74223~ 64-6] Development codes DPX-T6376

metsulfuron

Common name metsulfuron (BSI, WSSA ANSI draft B-SO, {m) draft F45Q) _
IUPAC name 2-(4- methoxy -6-inethyl-1,3,5-triazin-Z-ylcarbamoylsulfamoylibenzoic acid .
Cheinical Abstracts name 2- [[[[(4—methoxy -6+ methyl ~1,3,5-triazin- 2~yi)ammo]carb0nyl]
amino]sulfonyl]benzoic acid

WICOLOGY:  metsulfuron-methy
fite oral LDsg for mallard ducks >5(
qu_azl >5620 mg/kg diet. Fish LC
. Daphnia ECsg (48 h) >150 me
at:c spp. NOEC for Lemna glbba :
1000 mg/kg. .

NMENTAL FATE: mez‘sulfuron~;
In mammals, following oral adminis
ged. The methoxycarbonyl and sulfo
ethylation and hydroxylation, Plant
y-hydrolysis and conjugation. Ta addi
tified include methyl 2-(aminosutfonyht
abiolised within cereal plants. . Soil/Bnv
by chemical hydrolysis and by microbi
down béing more rapid at fower son
tre. Kog 35 (pH.7Y.

PHYSICAL CHEMISTRY: . métsuifuron-meéthy! i '-
Mol. wt. 381.4 Mf C1aH1sN506S  Form Colourless crystals (tec:h off—wh:te solid; with &
astet-like -odour). M. p 158°C V.p. 3.3:% 1077 mPa (25°C)" Kaw logP = ~1.74 (pH 7)

179 (pH.7) 213 (pH.9) (il in g/, 25°C). In hexane 0.00079, xylene 0.58, ethanol 2.3, methal
7.3, acetone 36, dichloromethdne: 121 (all ing/t; 20°C). Stability Stable in-aif up to ¢ 140° C
Hydrolysis DTsg (25°C) 22 d (pH 5), stable (pH 7 and 9). pKa 3.3

metsulfuron
MO] wit. 367 3. -MA£ C13H13N5055 Form Solid.

COMMERCIALISATION: History Herbicidal propemes of metsulfuron-methyl reported by R 1
Doig et al. (Pro¢. Int.-Congr. Plant Prot., 10th; 1983, 1, 324). Introduced by E.|. du Pontde N&T""‘O“‘rs
and Co.* Patents WS 4370480 Manufacturers Du Pont; IPESA; JIE: Reposo. e

biosynthesis of the essential amino acids vafine and 1soleucme hence stopping cell division and




' mty Szabie 16 hydrolysis, Readxly
¢ turers FMC.

~r.cane and tobacco. App}sed p

'"__‘azxi) (FMC) Cap’u Lathm

L -ra_t‘s_«\28’55 mg/kg._ Skin a‘nd'

; ra’ts »4.14 mg/i
‘ ducks >2250 mg/kg Dretary ‘

: maglﬂ sunfish % 8. rambow :

“ws. Thisi analogue.1s also ra

- S, draft E-1SO)

s

Abstracts name N-ethyl-1,7 .2,2,3.3 4455 ,6,6.7.7;8,B‘B-hepfadecaﬂuoro-ﬂ -octane=

[41 51»59-2] Development codes GX 071

CHEM]STRY" Composmon Tech.is 98.0%. Mol wt. 527.2 M. f C10H6F17N®25
slourless crystals. . M.p. 96 °C; (tech,, 87-93°C) . Bip. 196°C - V.p: 0.057 mPa (25°C)
p>4.8 (unionised). Solubility Insoluble in water (25°C). In dichioromethane 18.6, hexane

hanol 833 {all in'g/1). Stability Stable :>9O d'at 50°C e hghr =90 d in closed jar.  pKa 9.5:
acid Fp. >93°C (Seta flash)

1C 97285

thN403S Form Tan sohc}
=148 Sg/den51ty1 27 g/m! (20
{all in mg/g, 25°C) Soluble, to 5o

c[AusATlON Histor'y Insecticide mtroduced in USA (1989) by Grrffm Corp

' : 1696 Manufacturers Griffin:
n- Saun et-al. (Proc B, C{op Prct 4 54921

COINS: onchemlstry Uncoup{es oxidative phosphurylanon
se and Blattellidae. Fom'nulatton types RB

Uses For househé!d céntro!_
fase mhlb)tOl’ {chlarophyl b!stﬁ‘
ots and foliage, with transidcatig Product analySm by glc _ ‘ ,
JSQS COHUOI of annual broad+ \ TOX;COLOGY Oral Acute oral LDSO for rats >SOOO mg/kg Skm and e)le Acute '

Dso for rabbits >2000 mg/kg. Mild skiri irritant; practicalty non- irritating to eyes
;jatxon LCsp.(4 hy for rats >4.4 mg/! I\__}OEL {20 d}\for.ma & dogs 33,‘fem_a e dogs
ppm. - Toxiclty class WHO (a4 il L \ : 0

55CI WG

QLOGY: . Birds Acute oral LDsg for bobwhite quail 45 mg/kg LCsg: (8 d) for bobwhite.
Alfard ducks 165 ppmidiet. Fish LCsp. (96 h) for fathead minnow 9.9, rainbow. trout
aphnia LCso {48 hy0.39 mg/i ‘

hgto skin; mild eye. irritant-_(

B\ ’
the parent sulfentrazongi

sulfometuron- -methyl  Herbicide
.2k sulfonyurea ‘ e - _ :

cooH, - on,

/o of which are'g Iycosidic de N 3
2 iv-solt (DTgg 18 me)o i SO NHCONH ;
Tsy <05 d). Low affinity ¥ _<N‘“ /
1. Low potential to bicaccy i
ST AT CH,

sulfometuron -methy!

-dlmethylpynmldm- ~ylcarbamoylsu1famey )benzore acid; - o
,{a yrimidin2. ylureidosulfonyl]benzoic acid ‘ ’

Mtne 2 f[[{ (4,6-dimethyl- 2 pyrlmld!nyf)ammo]carbomyl]ammo]sulfony ]benzolc

] Development codes DPX 5648

ufometuron-rethyl 851



,1‘

‘ 852 o ‘s-t1!farﬁe_mron#neﬁwy! v

. PHYSICAL CHEMISTRY:  suffometuron-methy!
Composition Tech. is >23%. " Mol. w. 364.4 ML C15H16N4OSS Fort Co
Mp. 203-205" C, Vip. 7 3 mo-“ MPa (25°C) Kow logP = 1.18 (pH 5), -0,
Henry 1.2 % 1 13 Pa:m’ mol‘ (25°CY . 5.g./density 148 Solubility in wate
25°C). In-acerane 3300. acetonitrile 1800, ethyl acetate 650, diethy! ether 60, kel
/550, methylene chioride 15000, dimiethy} sulfoxide 32000, octanol 140, toluene.
25 C) 'Stabmty ‘Alueous suspensions are stable to hydrolysis ag pHl 716 pH 9.8 ]

wlfomeiuron
Mot wi .350 M, Criatt4N4OsS

COMMERC)AL!SATlON Hlstory The methyl ester mtroduced as a-hérbicide by .
Nemours anc Co. Manufacturers Du Pont,

APPLICAT(ONS sulfometuron-mathyl :
Biochemistry Branched chain aming acid synthesis (ALS or AHAS) inhibitor. Acts byt
biesynthesis of the essential amino acids valing and iscleucine, hence stopping celt dp
growth., - Mode of action Broad-specuum herbicide; absorbed rapndly by the leaves
transtocation throughout the plant.. " Uses Control of annual and pererinial grasses {
Sorghurm haiepense) and broad-leaved weeds in non-crop land. Alse used for selective-y
‘inBermuda grass and certain ‘other turf grasses; and in {orestry to ¢ontrol woody t : ;sTR‘{ Mol. wt. 470 48 Mf.

© pine trees. Appligd either pre- of post-gmergerice. Phytotoxlclty Not to be applied 7°C Vapi <1'% 1073 mPa Kaw

trees and’ plants * Formulation types WG, Compatibility lncompamb\e with alkaline 1077 (pH 7). 257 x 10 B (pH I K
" Selected tradenames OUSt {LuPont) Y, 1627, (pH 7). 482 (pH 9 {all in

ANALYSBS Product and residue analysis by hpic gE W.. Zahnow & T. | Waeghe, Ancl. ALISATION: - History D,Scoyemd b
“Pestic, Piaint Growth Regut., 1988, 16. 105}.-Details available from Du’ P_o_m. ot ol. (Proc. Br. Crop Prot. Gonf. -

MAMMAUAN TOXICOLOGY:  sulfometuron-methy! ads and introdaced in 1997. Manuf
Orat Acute oral LDsgg for male rats >5000 mg/kg,  Skin and sye Acute percutaneous LD NS: Biochemistry Branched chaim
rabbxts >2000:mg/Ke: shgh\: skin and eye irritant (rabbits).: o skin sensitisation (guinea p : iéiosynthesis of the essential-amine

Pnhaiaﬁon LCsg (4 hY for rats >11 mg/] air..“NOEL (Zyy for rats 50 mg/kg diet. in:2-gend J blant growth. Selectivity derives fro
; reproducmc n-studies, NOEL for rats 500’ mg/kg diet. Teratogenicity effects in rats.at 10001 In sulfonylureas reviewed (M. K. Koej
‘it and inrabbits at 300 mg/kg dlen Toxmsty class WHO (2.4 I (Table 5); ; Mode of action Systemic herbicide, ak
EPA (iormulamon) [V : T 1o symplast and apo;;}a’St.f Uses '+

ECOTOX!COLOGY* sulformeturon- methyl ﬁd){feeds and ‘grass weeds in cereals
Birds Acute oral LDeg for mallard dutks >5000, bobwhite quail 55620, mg/kg Fish LCSO itive. Tolerance of durum wheat &

. rainbow. et and -bluegilt sunfish >12 S mg/1, . Daphnia LCss 12,5 ppr. - Bees Contact ity Not comparible with feruliser so
LDso >100 ug/bee. . R g Mditives that alter the pH of the spray ¢

ury may result if applied within &0 day”
ENVIRONMENTAL FATE: su!fomeruron -methyl’ \ de has been-applied as an in-furrow.tr
Apirals Metabolised to hydroxylated sulformeturon-methyl. - Soil/ Environment. Degraded b)’ : :

o), Monitor' (whé-at) (Monsanto); Ne
mlcrobral scUon and by hyds olysis. DTy in soxi AW KO,- 85

Common name sulfosulfuron
6 dsmethoxypyr\m&dm 291302

s na:ne N-[[(4.6-dimethoxy- 2- Py
fdine-3- sulfonamide
F6-32-17 Deveicxpment codes Mt

' YS;S Methods for su fony urea residur
¢ Br. Crop Prot. Conf. - Weeds, 19952

ALAN TOXICOLOGY:, Orat Acute
eous LDigg for rats >¢OOO mg/kg N
Sensitiser (guinea pigs).  Inhalatiort Prac’
lass EPA (formulation) 1t

-




66 bensulfurbn methy!

- X bensu!furon

~aminalsulfonylimethyllbenzoic acid
K CAS RN [99283-01~ 9] EEC no. 401<340-6

odourless solid - M.p. 185-188°C. V.p. 2.8 x 107 P2 (25°C) Koy logP = 245 (pH 1.5),

~Stabihty Aqueous solutions are' most stable under slightly alkaline conditions (pH 8), and s)owlj
. degrade under acidic conditions; DTsg 11 d {pH 5), 143 d (pH 7) (25°C). pKa 52

‘ COMMERClALlSATION Hlstory Herbicidal. activity of bensulfuron- methyl reported by. T. Yay

_Nemeurs and Co: “Patents US 4420325 Manufacturers Du Pont.
- APPLICATIONS:  bensulfuron-methyl

‘bkosymheSiS of the essential amine acids valine and iscleucine, hence stopping cell division and phal

- growth. Selectivity is due to rapid metabolism in. the crop. Metabolic basis of selectivity rewewad

(@8 Buto
| erectunn, Cype

152

and residue
. C. Barefoc

HRAC B WSSA 2; sulfonylurea :
CO.CH,

XICOLOGY: &
o for rats >50(
2000 mg/kg. No

kg. Texicity class Wk

NOMENCLATURE: - bensulfuron-methyl

Common name bensuifuron-methyl :

Chemical Abstracts name methyl 2- [fif4.6- dzmethoxypynmtdm 2- yl)
amino]earboriylamingsulfenylimethyllbenzoate

CAS RN. [83055~99’-6] EEC no, 401~ 340»6 Deve!opment codes DPX F5384

OLOGY: bensulfuro
‘sral EDso for mallard d
ki >5620 mg/l. Fish L€
or cath >1000 ppm.. |

NMF,NT AL FATE: - bensu
st completely ‘biotrans
Plants After uptake by rice,

Ament DT sp 4-_-20 won F

Common name bensulfumn (BSI ANS, WSSA draft E: ISO {m) drafe F- {150
IUPAC name o-(4,6-dimethoxypyrimidin-2- ~ylcarbamoylsulfamoyl}-o-toluic acid
‘Chemical Abstracts ratne 2+ {46 ~dimethoxy-2-p ynm(dmyl)ammo}carbonyi]—

PHYS!CAL CHEMISTRY: bensu/furon~methyl )
Compaosition- Tech. is 96.5%. Mol wt, 4104 M. C1eH1gN4O75 - Form’ thte to pale yellg

behsunde

N WSSA 8;‘phésphorodithk

0.62 (pH 7) (pothat 30°C)  Henry 1.4 x 107" Pam* mol™"  Sg. /density 1.41 “Solubility |
2:9(pH 5), 12 (pH 6),120 (pH 7}, 1200 (pH 8).(all in mg/l, 25°C). in acetone 1.38, acatoni
538, dichloromethane 11.7, ethyl acetate 1.66, hexane >0.01, xylene 0.280 (all in g/1, 20°C).

bensulfuron :

Mol, wt. 396.4 M. C15H16N407S o ;
OMENCLATURE::  Common name
JPAC name S-2-benzenesulfonamide
0,0-di-isopropyl §-2-phenylsulfonylar
Chemical Abstracte name 0,0-bis(1-n
phosghgrod\thxoate .

"CASRN [741-58-2] EEC no. 212

© PHYSICAL CHEMISTRY: "Compositi
M Ci4HNOLPSy  Form Colourle:
characteristic camphor- hke odour).
Henry <211 %1073 Pa i’ mol™ (cal
(25°C). In kerosene 300 mg/t (20°C
Xylene.  Stability Relatively stable to
- slowly i light. Tech. product decomy
decompoauon in 18~40 h. "F.p, >1(

et al, (Proc..9th Asian Pacific Weed Sei. Soc. Congr., 1983, p. 554}, lntmduced by E.l.du Pont de‘u

Biochemistry Branched chain aminG acid- synthesis'(ALS. or AHAS) inhibitor. Acts by mhlbmng

(M. K. Koeppe & H. M, Brown, Agro- Food-Industry, 6, 9-14 (1995)). Mode of action Selective
systemic herbicide, absorbed by the foliage and roots; with rapid transiocation to.the meristermnatic
tissues. Uses Selacrive pre- and pest-emergence control of annual and perennial weeds and sedges .
mus umbeliotus, Scirbus marmmus, Scirpus. mucronatus, Afisma plantago-aqudtica, Sparganiun i ¥

€1US spp., Typha spp., etc.) in continuously flooded rice, at 30~100 g/ha. -
N types GR; WG WP, . Selected tradenames “Londax’ {Du Pont); mixtures ‘Fujigrass’

arb)(Du Pont, Zeneca); "Zark’ (+ mefenacet) (Du Pont, Kumiai, Nihon Bayer, Sankyo)
e (* mef@nacet + thlobencarb) (Kurmar) ‘

Formulatio
{(+ esproc
Wolf-Ace’

76

bensu f“’0h~methy1
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1.82; mysig shnmp 2.0'm ICS
Norms [Csp (14 d) >TOOO W 4

mg /kgs il
ders. S“ghﬁy harmful to Predatory mftes

ly metabohsed and eliminated. ¢,
d via oxidative de- esterification,
nated, with 98% elimination thhm 144,
‘metabolised:in the dlhydrothlazole nng
- ative and thxazeie ‘and'is also

- Pestie, Sci, - 45(3), 203 {1995, .

- dsms and hydro}ysrs Soif d»ssupatmn
ITsg 64 0 (8~150 4, Vertical mob;hty
es. The monoacid metgbotire also has

shotolysed in soil, but DTsp. 15 d in
< BF contamination.

- Plant igrolwth re gQIatof

s

- (my IS0, ANsH)

*orm Colouriess odOurless Crystals,
. gmuir method) Kow logP = 1.77
water 31 mg/| (pH 7,25 °C) In
Y400, acetone 6.67, athyl acetate
rer; T-phenyi-3- “(1.2,5-thiadiazol= -

¥ atroom temperatire. figm pH 5.9,
4°C). pKa-8.:86 C

ted by FAradt et gl (Plant Phys:ol
. l\ventxs CropScaence)

Jon Plant growth regulator 2

Lion fayer between the Pplant'stem -
o V@Used for: defoliation of
/VP iy ﬂowable

e pf by gElc Qi;h ECDofa ..

L

deisad

MA Al\l lc) c,()i( K;T Ora i for m ica 5“()() rass 4(}00!“ lkg:

4.k} for rats
o skin (rabbits). No skin sensitisation. (guinea pigs).  Inhalation LCsg (4:h)

e 5); EPA (formulation) It

nbow Trout,
hite quail and mallard ducks »5000 fmg/kg diet. - Fish LCSO (96/)1h) ;c;re;a;\} e e
Obwnf sh, and catfish 1000 mg/l. Daphnia LCsq (48 h) >10 mg ¢! |
b::s Worms LCSQ {14 d} for earthworms >1400 mg/kg
i

I amounts of.
ndl is excreted in‘the urine and faeces within 96 heurs.:  Plants Only sma
mpou

porarily. mﬂuenced :f a all.

bo m'in v I latlon the
OI “ !El J ]l \L 'I\) E A“”"a!s ln rats ﬂnd goats 1eta I o!
“ y i at Soluble Ccnjugates O“OWlng (] a, adm ni
y, gl DUP 10 Dwed b OI mation ()f water- F F Strat On the

rritant; non-
; Acute percutaneous LDsp for rats >1000; “rabbits »4000 mg/kg. Mild eye irr
d eye <
‘No significant
/1 air. 'NOEL (90 d) for rats 200 mg/kg diet; (1 y) for dogs 100 mg/kg diet. I
4

bSEf'VEd a2y carcing n n [ STuady in .

5 © g Y da3i sgeneration eproguction :
enicity study in rhicéa d g n“

ther Acu;;e Lp: YLDSO ;’or rats 4200 mg/kg Nan-mutagenic.’ O_XICIt)f ‘class W O (ak) K

- Othe » 420 T H

LCso (8 d)
TOXICOLOGY: Birds Acute oral { Bgg for lapanese quaxi *3160 mg/kg. Dietary

by.
ment Strongly adsorbed

likely in cottonseed. Soil/Environ v onl
- (normaiiyc‘:zf)é'l TrZi/Zi(g()a::b:c) y28 d (angerobic). Essential soil microbial processes, !
DTsp in soi =

HRAC B WSSA 2 sulfonylurea

| . oo,
CO,CH, N _<
857 S0, NHCONH —
Ry N :< «
S CH,

OMENCLATURE: thtfensuffuron methyl

nolsulfonyl}-2+ thmphenecarboxytate
cn:s R]N [ 79)2/77-27~—3] Development codes DPX M6316

former name)
h:;';"i’-;”:’;&’; thifensuifuron (BSl AMNSL, draft E- !SO) thiameturon® (WSSA for

IH Cal Absﬂ a(:‘x name eth [ 4 Q\x 6 me” I r n. 2 ary ino Cal bOH ll'—

54 thlfensulfuron methyl ___Herbicide

U’AC hame. 3 4 l‘lleﬂ\() -tri n a_]‘l)a” e} ISH'; m } thio e“ 2 CalbOXyIlC .

acid

: ’ 176°C
Mol. wt. 387.4 - M.f. CypH13N506S; Form' Colour!ess, odourless crysstalg OZP’(I pH 7)6
V: 'Iw;.x 1075 mF’a (25°C Knudsen method) Kow logP 0 20 (pH 5), 5

)

tate 2.6,
{both in mg/! 25 °C) In hexane <0 1 xyleng _0_2 ethanol 0.9, methanol, ethyl ace_ a

thifensuifuron-mefhy/ |

flaminols
1 Ch | Abstracts name’ 3-[{[[{4-methoxy- 6-methyi -1,3.5-triazin- 2~yl)ammc;}carbeny la ] .
7 Chemical

N ‘sulfonyl}-2-thiophenecarboxylic acid

§ CAS RN [79277-67-1]

PHYSICAL CHEMISTRY: thlfensulfuron-mez‘hyl

899

»




NOMENCLATURE:

. Chemical Abstracts name 4-hydroxy-3,5- diiadobenzonitrile
CAS RN [1689-83-4] EEC no. 216-881-1 Development codes ACP 63—303 (Amchem)

- Common name ioxynil oétanoate (BSI; E-1SO; (m) F- ISO WSSA) noxyml (jMAF)

‘that in grass weeds which is enhanced by addmon of the safener mefenpyr.d
post-emergence control of grass and broad-leaved weeds in winter, spring ap
- triticale and rye, applied at 70 g/ha, in mixture with the safener mefenpyr:
Formutatxon types WG Ol formulation.

MAMMALIAN TOX!COLOGY Oral Acute oral LDz for rats. 2678 mg/ kg

percutaneous LDsg for rats 2000 mg/kg. Non-irritating 1o skin.and eyes ()‘abbﬁ;s}
sensttlser (guinea pigs). Dther Non- mutagemc in vitro and in vivo.

ECOTOX%COLOGY Fish LCSO for fish 100 mg/l. -~ Algae EC50 for green a(gae o
Other aquatic spp. ECgg for Lemna gibba 0.8 g/t

ENVIRONMENTAL FATE: Seil/Environment Phorodegradavon DTS{} c. 50.d. Abio
D50 31d (pH 5), 365 d (pH 7). 362:d (pH 9) (20°C).-Soil DTsg 1~5 d {7-10'd wi
moistyre}; degradation is mainly microbial. fodesulfuron- -methy! and its metabolites ha
-yeértical movement in soil; lysimeter and computer simulation studies indicate that heit]
rodosuéfuron mes:hyl nor its metabolites would be transported to soil layers deeper thy

455 1oxyml

_HRAC Cy. 350 M WSSA & hydroxybenzonitrile

CN

-OH

/oxyml
Common name ioxynil (BSI, E-ISO, (m) F- ISO WSSA)
IUPAC name 4-hydroxy-3,5-di-iodobenzonitrile

M&B 8873 (May & Baker)

loxynll ocfanoate

[UPAC name 4-cyano-2,6-di- -igdophenyl octanoate

Chemical Abstracts name 4- -cyane-2,6-diiodophenyl octanoate ' '
CAS.RN [3861 —47-0] EEC no, 223~375—4 Devefopment codes 15830. RP M&B (X 641
ioxynil-sodfum

CAS RN [2961-62-8]

PHYSICAL CHEMISTRY: ioxynil
Composition Tech. grade is ¢ 95% pure. Mol. wt. 370 9 ML CiH3bNO- Form Colourless solid;

{téch., cream- coloured with faint phenohc odour) M.p. 212—2‘13°C (subhmes atc 140°C/0’1 mm

548 ioxynil \.

1

: @0° Kew logP-=0.89.(u
; ’;’Zi éf Pgstlc Sci., 47, 265 (19¢
thanol 20, cyclohexanone 140

{, carbon tetrachloride <1 (all ir
acetone 60; 20% agiecus acet:
170 (alt in g/1, 20-25° ¢y, Suability
éd by uv- light. Acidicin react;on,

anoate.
74 M Cquwly_NOz M.p. 59

water (20-25°C). In acetone 106
joromethane 700, ethana! 150 {all i

jod by alkali:

godium -

43929 MF. C-,H;zlzNNaO M.p. .
2 120, 20% m/V aqueous acetone &7
g/,

ERCKAL[SATION History Herbicic
Wain (Nature_ (London), 1963, 200, 28)
art et gl (Proc. Br. Weed Control Cor
feywood (Chem. Ind. {London), 1966,
ucts Ine. ‘{both pow Aventis CropScier:
397054 to Umcm Carbide ‘Manufactd

CAT&ONS Blochemistry Photosynt
ceptor site; alsd uncouples oxidative phe
# someé systerhic activity. Absorbed by
falts snd esters are used for post-emer
vzeeds. especially young seedlings of the P
ons, leeks, garlic, shaflots, flax, sugar ¢z
din cormbination with other herbicides.
mulation types EC; SL.  Compatibility
Tormulations of 2,4-Dx Selected tradenat
- [Makhteshim-Agan); ‘Sanoxynil (octanoat
{Agriphar) _

| ANALYSIS: - doxynil

Product analysis by rp hplc with u.v. de&e
by estimation of iedine (H. '5. Segal &
Food Addit., 1967, 5, 423 Anal. Methods

2% Residues détermined by gic of derivative

akylation (E. G: Cotterill, Analyst. 1982,

doxynil pctanoate
Product determined by g¢

MAMMALIAN TOXICOLOGY: *foxyn
Oral Acute oral LDsp for rats 110, mice
rats »>2000 mg at./kg- Inhalation LCsg
bacterial systems, Toxicity class WHC

K21

(CIPAC Handt




o g_réen a}g&e O.Qz\mg/ 1,

enpyr~dlethyl {q-v.) Uses For
pring and durum- whea_t,
npyr-dmthyl (a: v.).

o mg/kg Skin a.ndeye /\k:tm-_\.-xt
-eyes (rabbits); not 2 skin

i 50 d Abxouc hydrolys
=5.d (7-10 d with low soil
fts metabolites have almost:
s indicate that neither -

il ayers deeper thah 1 m,

o

V.p. <1 mPa(20°) Koy logP = = 0.89 ‘(unstaéed pH): 3.43 (2 (2 5°C unionised,

' Chamberlain et al,, Pestic. Sci., 47, 265 (1996)) Solubllity In water 50 mg/1 {20°C). In acetone

1, ethanol, methanol 20, cyclohexanone 140, tetrahydrofuran 340, dimethylformamide 740,
droform 10, carbon tetrachloride <1 (all it g1 25°C). Potassium salt: In water 107 g/1
25°C). In acetone 60, 20% aqueous acetone. 560; tetrahydrofurfuryi alcohol 750, methyl
Ssolve 770 (all in g/1, 20-25°C).  Stablliy Stable in storage; but readily hydrolysed by aikall.
coinposed by WY, light. ACldlC in reaction, and forms salts.” pKa 3 96 ,'

i 00?8!70 19

392.9 Mf CszlzNNaO Mp.c 360°C Solubmty ln water: 140.g a.e./] (20—25°C) In
120, 20% m/V aqueous acetone 670 2-methoxyethanol 640, tetrahydrofurfuryl alcohol

NS Biochemxstry Phatosynthetlc electron transport irhibitor at the photosystem i
also uncouples oxidative phosphorylation. - Mode of action Selective contact herbicide
emic activity. Absorbed by the foliage, with limitad transiocation. - Uses foxynil and
ers are used for post-emergence control of:a w;de range of annual broad—leaved

ion with. other herbxcxdes, in order o éxtend the spectrum of coptrol. ,
EC; SL. Compatibility Incompatible with liquid fertilisers and water-soluble
D, - Selected tradenames ‘Actril’: (Aventis); ‘Totrit’ (Aventis); ‘lotril’
n), Sanoxyml’ (octanoate) (Sanachem) mixtures “Trionyl’ (+ bromoxynil)

atign _LCso (6 ) for rats >3 mg/l 2if. - Other Non- mutagemc in
lass WHO (@i i EPA (fomw!atren) i EC hazard R63| T: R25} Xn:

ioxynil .~ 549
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. TENVIRONMENTAL FATE: - Animals Triffumuron labelled in the 2-chlorsbes
- metabolised in rats by hydrolytic cleavage, forming metabolites which contain
pheny! ring and were partly hydroxylated and conjugated. Correspémdingly,' in

-apples, soya beans and potatoes, triflumuron is only slightly metabolised; Metab

: Rep.eated applications over.3 years to soil without vegetation did not result in B
‘Metabolism: In soil, 50% of applied triflumuroh, lablied in the 2-chlorobenzoyl moi

- slowly, while the percentage of bound residues was markedly increased. Metabolis

..case.

791 _trifluralin

. Chemical Abstracts name r2.6rdiriitro-N,N-dipropyl-‘&—'(t‘riﬂuoromethyt)benzenanﬁne

PHYSICAL CHEMISTRY:  Mol. wt, 3353 M CisHigfsN3O4 - Form Yellow-orange crystals

7 Control Conf., 1960, p.23). Introduced in USA (1961) by Eli Lilly & Co. (agrochemical interests oW,

942 - wifluralin :

‘Biochemistry Microtu__bg.te
¢s by entering the seedlin
sos Pre-emergence control
“peas, carrots, parsnips, lett
, raspberries, Citrus fruit,
entals, cotten, sugar beet,
Snirol-of anhual grasses ar

labelling i the 4-trifluoromethoxyphenyl group, metabolites were found. wh
4-triflugromethoxyphenyl ring, partly in hydroxylated form. Plants Ecﬁllowjﬁg sii

as those formed in animals. For residug analyses, it is sufficient to determine thd L oy & ‘ o
in the harvested crops. ~ Soil/Environment Dégradation: In Jaboratory tests, ¢ e inting with soil incorporation,
: S some crops. Formulation

moderately quickly degraded in the soil; degradation in the field was more rapid in
| y Efjurin’ (Efthymiadis); ‘Ipere

ensa); ‘Sinfluran’ (Westrade
akhteshim-Agan): ‘Trifsan’ (5
star’ (PBIY; “Zeltoxone’ (Zene
* Clomazone) {FMC)

the soll. In practice-relevant applications in forests, the concentrations of residues &
were very-low at all imes; and decliried below the limit of detection after a faw Ty

to CO;y within 112 days and ¢ 20% of the radioactivity was bound to the soil. Wh
wriflumuron labelfed in the 4-trifluoromethoxyphenyl moiety, the compound was.m Product analysis by glc with F
A of by u.v. spectrometry (ibic
&R E. Scroggs, Anal. Methods |
c. Plant Growth Regul., 1972,

)6). Details from Dow Agrobait

AN TOXICOLOGY:, IARC re
kg. . Skin and'eye Acute percu
htly irritating to eyes (rabbits). I
trials in rats, the only effect at the
his has been shown to be reversi
g daily. NOEL in mice was 73 m;
Jgbw.). Toxicity class WHO (2
zard Material containing <0.5 ppm

induced by microbes, and resulted in metabolites which contained just oné of the

HRAC Ky W_SSA 3y dinftroaniline

F.C 3
SO _ BIOXICOLOGY: - Birds'Acute oral |
| | NG Emhige quail and mallard ducks >3
‘ S R B ok young bluegill sunfish 0,089 mg/l.
NOMENCLATURE: - Common name wrifluralin (BSY, £-150, ANSE WSSA, IMAFY! trifluralinie) mg/l; Algae ECsg (7 ) for Selena

((fy F-150) -

) IR S : . vatic spp. LDy (96 h) for grass
IUPAC riame o, 0-trifteore-2,6-dinitro-N, N-dipropyl-p-toluidine SO o (36 1) :

tact) >100 pg/bee. - Worms Llsg
74 mg/kg. - o

MRONMENTAL FATE: - Animals De
C.Anderson, Toxicol. Appl. Pharmaco
Hininated in the urine and 15% in the fz
I/Environtnent Absorbed by the. soil;
emient in the soil. Metabolistn invob
oup to an amino group, partial oxidat
Sbsequent degradation to smaller fragr
5 57-126 d. Duration of residual ac
¥as more rapid under anaerobic condit
feerobic) 116-201 d. Soit photolysis
Ketanges from 3.75 (0.01% oum., pH 6
¥, 44,131 (1995)). -

CAS RN [1582-09-8] EEC no. 216-428-8. Development codes L-36 352 (DowElanco);

M.p. 48.5-49°C; (tech:; 43-47.5°C) B.p. 96-97°C/24 Pa .V.p. 6.1 mPa (25°C) (EEC Ad) "
Kow fogP = 4.83.(20°C) (EEC A8)  Henry 15 Pa m® mol! (calc.) ' S.g./density 1.36(22°C)
(EEC AZ).- Solubility In water 0,184 (pH 5), 0.221 (pH 7), 0.189 (pH.9) (altin mg/1) (EECA6)
0.343 (pH5), 0.395:(pH 7), 0:283 (pH 9) (alf in mg/1) {(EEC A6). In acetone, chioroform,
acetonitrile, toluene, ethyl acetate >1000, methanol 33-40, hexane 5067 (all in g/}; 25°C).
Stability Stable at.52°C (highest storage temperature tested). Stdble to hydrolysis at pH values of
6 and 9°(52°C). Decomposed by u.v. irradiation (F. Leitis & D G. Crosby, J Agric, Food Chem., 19
22, 842). . F.p.151°C (closed cup); tech. 153°C (open cup} (both Peri'sky-Marte_n's) B

COMMERCIALISATION: - History Herbicide reported by E. F. Alder et al. (Proc. North' Cent, Weed_

Dow AgroSciences). Patents US 3257190 © Manufacturers Budapest Chemical; Defensa; Dintec:
Makhteshim-Agan, Nortox; Nufarm Ltd; Oxon; Q.EACA; Westrade; B .

fd
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- ywing oral ad

i
2
|

a8 dirdcted, Not 1@ be

¢ vats 10 mg/kg diet:

2 Toxic 1o be

' cad heterocyclic Fings:
" ble mineralisation of the ph

" 3.40); howeve

‘being 2 3«150propyl»—
pKa 8.8, ¥ weak acid

oc: Br. Insectic. FnglC.
‘troduced by Fisons Lad,
rop protection and by
j&; NOW marketed for -
Wen'dS' Kuo Ching.

Syste
.| activity. Uses Activé

Blattodea Culicidae, .

k adour and lack of

~ :mtro) of 4 broad: *

*ular formutations for the
4 linearis, Oscinelia frit)s
;rops 10 control

patlbdity fncompatible W wn;h

‘ntis); ‘Garvox (crop

nuse) (Aventis)

“T ?AC Meﬂ'mds 199‘5 986 09)

BN of «he Blbhegra.phy)

" 358 mg/ kg.
-rmmng to. skin and eyes.

versnbie inhsbltion of
(a.l.) 1

obwhite qua\! 19 domestic
sunfish 1 .65, rambow trout

i amate msectlc

Jinated amost comipletely
ipat metabolite 9,2-dimeth)

3
1. Solt/ Erwirorment Bendi
foll

vith stower bmakdowm
agricultura
ure and temperat
3= benzodxoxo!.
r, because it

U

fic insecticide with .

In 90'd

es; Oral. LDsg fot

sc%es in generaf)
ripistration 6f

| soﬂs 1

61 benfluralin

"HRAC K WSSA 3‘;.§ﬁir_xi;r-.c'>an‘mne

beéAf” n (WSSA) bethrodme (JMAF)

nam

“hemical, w :ramN :tr}:ly;%? g‘tﬁﬂuom-z -diniro- Pﬂtolmdme

7 i utyl-N-gthyl-2,6-d ,

186140~ Y inifero-4-

[1861-40-1] EEC no, 217-465-2 De opfég;ﬁ“;ﬁz?ﬁ%enzenamne

CAL CHEMISTRY M
ol wt. 335.3 M.
5*—66 5°C B.p. 121~ o C13H16F3N3O Fo
P 5,29 (7_02(: PH17;;2 }C-lI/O 5 tnmide; 143-149oc y: ;mH;mJ@“?f?-zrange Cl‘ysr,a{ .
sbility In water 0.1.m g/?lngszfg Pa m? mol ™V (25°C, calcl) ng /den;nm:a1(§§ o) ;
e 330"500 acetonitﬁle 17 ) lﬁ acetone; @thﬁ acetate, dlchlorom h (20 C)
0*200 hexane '18-20 n Ethanol e 18 (:E ine}lcggroform
= i g OC)

EﬁtxAusmoN _
H v
. lmroducgﬁ? L*J"Sibx;;ie reported by J. F. Schwer (Proc. North G
(1963) by Eli Lilly & Co (8gmchemlcag mtaree;t Weed.
S ﬂOW DOW

Biochaml M e o
oo ﬂs:;'{s . ::ﬁr:z:sbule assembiy inhibitiori.  Mode of ‘é;ctfoh Selecti o
rdeosionent Uses C{s;igjerfmmauon and prevents weed gromheb;rvli::;‘t
of annual g o
¥ ttuce, cucum grasses and some an
bers, chicory, endwe, field beans french beansn t;:lnl;ii"oac:f!;aved
s, alfalta

rlea
fﬁFermula.tion types EC
iF GR WG. - Sel
5 Benefe elected tradenames.
; X (Makhteshlm Agan) mixtures Team’ (+ tnﬂffa::) ((gc;:vv

Handbook ‘1
983 1B, 1726) Res;dues by glc w:th ECD (W S. Johnson &

OGY Orzl Acu' v .’ .
te oral LDsg for ; 00, i 50
e, ¢ for rats »10000, mice s an
gy :y:SAcu;e perciitahagus LD50 for rabbttsm :Seﬂgg 000 dngv'aﬂd ’
. n)-:;c (g::t5 bits). Inhalation.LCsg (4 h) >2.16 m /ng/kg‘_
o e 6.5'mg/kg b daily.: ADl 0.005:mg/k o
e 5); EPA (formulatton) i ® 8

Aciite oral LD
50 for mallard du Ks;
for b cks, bobwhite
uegill s_unﬁsh0.0éS-, rainbow trout 0.081, s}?::{Sst?::dc::CKSns o
. _ TR iead minnew -

bt_anﬂuralih

al IB P Wi




; vty derwes from metabohc conversioy -
‘stemic insecticide and acaricide wn;h
Aleyrodidae, Aphididae, _
wain nematodes {Mefoidogyne Spp) in
ins, broad beans; celery, maize,

Insecticide, acaricide

5 |
lowers, sugar can_,e,,,alfalfa, cotton, >= o
3.5 Ib/a. . Phytotoxicity Phytotoxic t§ N
. beans, raize, and tomatoes if gra ' ) ' _
tom types GR. EHES ﬁ(OGHQCHS)a
o 'yyvatericontaining preparations. ' '

sy, ‘Dhan’ (Dhanuka) ‘Kurunat
n) B .
'ndbeok 1983 13 1890 AQAC Me
ts determined by gl;: (Pesz(c. Anal
51987, 1, 3,6, 58,513, 516, 51
-IL?cnd:)ngFeo 105. §15 A Am i benzphos CAS RN[2310~ ra) e no 21 &9964
e fro S e

9 (see part 2of the. B(bhography)a

+ ¢, 6 mg/kg. SKin and eye Aciy
“pigs 20-30, Trale rabbits 5.6, fer
Her, test method and animal spe

" Yialé rabbits 93-245 mg al, (as

' 1s 0. 011.meg/1? NOEL In 90 d e
' - epressnon of ¢h hnest
..' tagehic, not teratogenic;

‘ n) l EC hazard T+; R27/28

S

e S-6- chioro»Z 3-dihydro-2- oxobenzoxazol 3—ylmethyl a O-dlethy! phesphorodithioate:
Abstracts name S-{(G*chloro-2~oxo-3(2H)~benzoxazolyl)methyl] 0,0 dlethyl

EMISTRY Mo, wt. 367.8° M. C12H1 5CINO4F‘SZ Form Colourless crystats with .
gar'hc M.p. 42-48°C (tech.)  V.p. <0.06 mPa (25°C). Koy logP = =4,01.{20°C)
107 Pam® mol™ (calc.) S.g./density 1.338 2/ml (20°C)  Solubility In water

5°C). In ethyl acetate, acetone, acetonitrile, benzeéne, chloroform, dichioromethane;-
yi-ethyl ketone, toluene, xylene ¢.-1000; hexane 11 (ai in g/ 1,200 C)

ysed by strong. afkahs and acids, DT5@9 d (pH 9)

; ntmduced by Rhéne Poulenc Agrechimie (now Aventis CropSc&ence)
72; BE 609209; FR 1482025 Manufacturérs. Aventis; Jiangsu.

Bmchﬁnistry Cholinesterase inhibitor.: ‘Mode of action Non~system:c msecticxde
éw;ng {ocahsed penetratlon of plant cutlde Wn:h Contact and stomach sction.

; cks 0. 62 rmg—necked pheasan ;

il review of ‘organophosph
xidised to the sulfoxide and
dithio-, thio-; and orthoph
/Environment In soll, met
rothioate analogues, and s
grtain conditions (D. L. Su

Homoptera (Aphididae), Lepidoptera (Cydid pomor:effa) and ThysanOptera on
1éct1ve of most beneficial insects and widely uysed in integrated pest managemerit
_sed' in grapes, culseed rape; orna.mentals, potatoes and vegetables.

5{?” G SC WP Selected tradenames ‘Zolone’ (Aventrs)

; ana]ysrs by glc or hpic (CIPAC Handbook, 1988, D, 141). Res;dues de*cermmed
T ., ] Assoc Off. Anal. Chem.; 1981,°64, 733; Man. Pestic. Residue Andl., 1987,
thods Res:dues Pestic., 1988 Part 1, M2, M5, M‘IZ)

LOGY: - Revi Tews FAO/WHO 80, 82 {see part 7 of the Bnbhography)

rats 120 mg/kg. - Skin and eye Acute percutaneous LDsgp for rats

50 (4 h) for female rats 0.7 mg/l. - NOEL (2 y) for rats 2.5 mg/kg bw.
{1997] Toxicity class WHO (a. x) - EC hazard T; stz Xny RZ?{ N;

maﬂard ducks 1659 ppm diet.

Fish LCs0 (96 h) for rambow tmut 0._63,
E 50 (48 h) 0.74 p.g/t

Alga_e Low toxicity. Worms Moderately toxic,

‘phosalone 731

¥
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T and methancai

* from which the pheromone slowly evaporates Selected tradenarmes ‘Rhyncépherc&!"’f

'.‘524 methyl lsothlocyanate

 Other names MIT; MITC  CAS RN [856-61-6]  EEC nio. 2091325 -

" Form Colourless. crystals with a horseradish-like odour. M.p, 35-36°C; {tech.; 25,327.6°C)
1.0537 (40 5C)) - Solubility In water 8.2 g/1 (20°C). Readily: soluble in common organic sovents,.’

tetrachloride, benzene; xylene, petroleum ether, and mineral oils. Stability Unstable and reactive:

' _Seler:ted tradenames Trapex’ (Aventis)

- ANALYSIS: Product. analysns by glc or by hplc Residues determmed by gle with FPD (M Ounad et

<630 methyl xsothrocyanate,

| _:.{7

- PHYSICAL CHEMISTRY: © Compasition A mixture of enantiomers of the (E)- s XICOLOGY

percutaneous LDso for
and skin {rabbits). - frihak
" ater (0.37-0.56 me/ke
. daity); (1 y) for dogs 0.4
HO (s ! £C hazard T

295%. ‘Mol wt. 128.2 ' Mf. CgH14® Form Clear liquid, with a characteristi
B.p: 90 92°C/10 mmHg Solubxhty Low miscibility with. water: Mrscnbie with n-h

COMMERCIALISATION: Hlstory First reported by INRA group, France. Repo Y
A.C. Oehlschlager et al., Naturwissen.,.79,.134 (1992). Introduced into- Costa R; o . ute oral L
of field use'to cantrol R; pa maram, C. M. Chinchila et al., “Management of Red ng OLOGY: Birds AL :

>5000
Ti 10936, pheasants
Manufacturérs ChemTica. £0:09, mirror carp 0.37-0.5

(96 h) 0.248 mg/l; NOEC (9

APPLICATIONS: ‘Mode of action Attracts both males and femaies when presente
with food, such-as sugar cane or palm tissue. Uses. For control of Rhynchophorus palr ;
‘necessary in combination with the pheromone to-attract the insects, The food is frea : FATE: Sof /E’nvil'-‘o'! .
repéllent insecticide such as carbofuran, to kill atrractéd weevils.  Formulation types P MENTAL hin 3 Wi
e substance OCCurs within

£ 0-6°C. At the lower temper

_ Rhynkolure (ChemT:ca) ‘The potential for groundwatex

Nematrc:de fungrczde msectzczde her‘_ 5._.w‘4f-—m‘ethylﬂ
4-methyln

Gee.also The BioPesticide Manug!

CHSNCS

NOMﬁNCLATURE Common name mathy! nsothxocyanate (BSI E- 150 JMAF accepted in lie
common name); isothiocyanate de méthyle (F- ISQ, accepted in lieu of a common ‘name) herorione
JUPAC name methyl iscthiocyanate: \ R , . ‘ eror

Chemical Abstracts name lsOthxocyanatomethane
(CHQ) CH(CH )CH(OH)(Cf
F’HYS!CAL CHEMISTRY: Composluon Tech. is >94.5% pure. ' Mol. wt. 731 M{. C2H3NS :

’ -methyinonan-5-ol
Bp. 178-119°C V.p. 213 kPa (25°C)  Kow l0gP = 137 (calcy S.g./density 1.069 (37°C); (tech 4-methyinonal

These two substances constitute the

ferrugineus);
NOMENCLATURE: “IUPAC name -

Chemical Abstracts name 4- naethyls!
Other names ferrugineol CAS RN

such as ethanol methanol, acetorie; cyclohexanone, dxchloromet_hane_, ¢hloroform, carbon

Rapidly hydrolysed by alkalis, more slowly in acidic and neutraf solutions, DTs 85 h (pH 5); 490k _
(pH 7). 110 h'(pH 9) (25°C). Sensitive to oxygen ang to hght Stable up to 200 °C. pKa 12:3
Fp. 269°C"

COMMERCIALISATION: Hlstory NematrCldaI activity reported by ECA, Pxeroh et al, (Anz : PHYSICAL CHEMISTRY: Con:)fos
Schaedlingsskd,, 1959, 32, 183). Introduced by Schering AG (now Aventis CropScxence) ‘ and both enantiomers of 4-me 9‘,’1
‘Patents US 3113908 Manufacturers Averitis. . : ’ nomandne isomers, in the ratio

M, GO (nonanol); CagHao®
odour: Bip. 87°C/7 mmidg (nona

1 amost insoluble; Miscible with - he
. Other propemes Viscosity 35 ¢P (.

APPLICATIONS: Uses Multi- purpose soil fumigant for control of nematodes soil fungn soil insects.
and weed seeds.. Phytotoxicity Phytotoxic to all green plants Formqiaﬂon types EC.

al., Anal. Methods Pestic.. Plant Growth Regut 1978 10, 563) Details available from Avenus

\*
B



| HRACN WSSA 8: benzofuran S N JTOXICOLOGY: - Birds Acute

. NOMENCLATURE: - Common name ethofumesate (BSI, E-1SO, (m) F-ISO, ANSI, WS5A)
IUPAC name (£)-2-ethoxy-2,3-dihydro-3,3-dimethylbenzofuran-5-yl methanesulfonate
Chemical Abstracts name (£)-2-ethoxy-2,3- dibydre-3,3-dimethyl-5-benzofuranyl methanesul
.. CAS RN [26225-79—6}. - EEC.no: 247 525—3 Development codes AE BO49913 NC 8438

. SN 49913; ZK 49913 L

o ’PHYSICAL CHEMISTRY: Mol Wt 286.3 ML C13H1305S Form White, crystalime solid; (t'
4 light brown, crystalline solid; mild aromatic odour). M.p. 70-72°C; (tech., 69-71°C): Vip.

- dichloromethane, dimethyl sulfoxide, ethyl acetate >600; toluene, p- xylene 300-600; methand
120150, ethancl 6075, isopropanol 25-30, hexane 4.67 (all in g/1; 25°C). Stability Stable

" COMMERCIALISATION: History Herbicide reported by R, K. Pleiffer (Symp. New Herbtc 1

APPLICATIONS: Blochermstry Inhibits lipid synthesxs (not ACCase inhibition):

imits formation of waxy cuticle.  Uses Used pre- and/or post-emeérgence in sugar and other be

.2 wide range of important grasses and broad-leaved weeds, with a good persistence of activity

. cotton are tolerant 1o some extent.  Formulation types EC; SC. Selected tradenames ‘Betana!

-{Aventis); 'Ethosat’ (Feinchemie Schwebdi); ‘Ethosin’ (Agr:phar) Keeper {Barctay); ‘Kubist’
. (Griffin); "Primasan’ {Mirfiefd)

_MAMMAUAN TOXICOLOGY Oral Acute oral LDsg for rats and mice >5000 mg/ kg

sensitiser. inhalation. LCso (4 h) for rats >3.97 mg/l air. NOEL (2 y) for rats >1000 m_g/kg diet

364 ethofumesate

ethofumesate

(96 h) for rambow trout 1
ECso (48-h) 13.52-22.0 mg

CHﬁSOQO ‘ o) 5.4 mg/ b Bees LCso (conti
- beneficial spp. LDso for Aleaci

ONMENTAL FATE: - Animals -
ve 2-0x0 compound. - Plants
derivative‘s, methanesulifonic a

ised to CO;. Photodegradath
. It has been demonstrated U

0.65'mPa (25°C), - KowlogP = 2.7 (pH 6.5-7.6,25°C) Henry 3.7 x 1073 10 6.8 X 107 Pa | :
md mol™! S, g./density 1.29 (20°C, tech.). Solubility In water 50 mg/1 (25°C). In acetone, *

hydrolysis in water avpkt 7 and-9. At pH 5.0, DTs0 940 d, forming the hydroxy analogue.
Phototransformed in'water, DT5g-31 h. Degraded in air DTsg 4.1 b

1969: p.'1). Introduced by Fisons Ltd, Agrochemical Division (now Aventis CropScience) in 197
Patents GB 1271 659 Manufacturers Aventts Femchemxe Schwebda, Griffin; Punjab; Uniited
PhosphorUS

Mode of action Selective systemic herbicide, absorbed by the emerging shoots (grasses) and 1
(broad-leaved plants), with translocation to the foliage. Notreadily absorbed by leaves after the
plant has generated a mature cuticle. Inhibits the growth of meristems, retards ceflular division,

ociety of Nematologists (USA))
IUPAC name O-ethiyl S, S-dipropy! ph
Chemical Abstracts name O-ethyl 5,

(C::A:;. RN [13194-48-4] EEC no. 2
8,

crops, urt, ryegrass.anid the other pasture grasses, at 0.3-2.0kg a.k. /ha. it is'effective in contmi

the ‘soil. Ih begt crops, 1.0-2.0 kg/ha can be used, but ethofumesate is normally recoromended
0.2-2.0 kg/ha in'tank-mixtures or co- Sformulations with other residual ot contact herbicides:fot us
in'beet. A high dégree of talerance is ‘also shown by strawberries, sunflowers, Phaseolus beans an
tobacco, depending oh the time of apphcatxon Phytotoxicity Onidns, peas, beans, carrots, and

"

PHYSICAL CHEMISTRY: Mol. wt. |
Bp. 86-91°C/0.2 mmiig V.p. 46.5
Sg/density 1.094 (20°C) Solubility
12-dichioroethane, diethyt ether, et
Stabiity Very stable in nettral and w.
i water.up to 100°C at pH 7. F.p.

COMMERCIALISATION:  History
1966, 79, 170). Introduced by Mobil
later by Rhéne-Poulenc Agrochimie (
US32¢8393 1 Mobil - Manufacturer

Progress’ {(Averitis);. ‘Betanal Tandem’ (Aventis); ‘Nortron’ {Aventis); ‘Prograss’ (Aventis); “Tramat-

ANALYSIS Product and: residue analysis by glc with FPD (R. ). Whiteoak et dl., Anal, Mezhods
Pestic, Plant Growth Regul., 1978, 10, 353). Deta;!s available from Aventis.

Skin and eye Acute percutaneous LDsg for rats. >2000 mg/kg. Not a skin' or eye irritant. Not 2 Sk‘“-»




© HRAC.C; WSSA 5 1,3,5-triazine .

' COMMERCIALISATION: H |
v Prot, 4ip, Hamburg, 1957y, Introduced &
- Patents BF 540590; g 814947 Manufacturers Crystal

- receptar site. Maize tolerance js attributed to rapid detoxific

il

ENVIRONMENTAL FATE:  Animals in rats, foliowin
eliminated, predominantly. in the tirine, within 3. days,

soil, DTsp ¢, 614 4. Soil metabolizm is by loss of amirio group,.
- acetylation of amine group. '

jeep il Magngm’_
chilor) (Novamls);' .
4 as patassium salt)
b 1y
¥§is: - Product analy:
" ADAC Methods, 1¢
Rameteine - Asst
amsteiner et al; |
MReguL, 1972, 6, 600
jth FID (ADAC Methods
ction (AOAC Methods,

MALIAN TO‘X_ICQLC.
3090 mg tech./kg, m

39 atrazine

e T O o sk i
G\ N NHCH.CH, e, ohalagon LCs,
NN ' aily). - ADI 0.005 mg/kg t
T ‘il (Table 5); EPA (formulat

- NHCH(CH,, ST

'ECOTOXICOLOGY: . Birc
_ 52000_mg/ kg for mallard: c.
japanese quail (chicks)>50"
- bluegill sunfish 16, carp 786,
Algae ECzo (72 h) for Sc’en.‘
043 mg/L. Bees LDso (of
" fostida 78 mig/kg soil.
ENVIRONMENTAL FATE:
and completely metabolise
., Toxicol. Lett., 1988, 44,
. Food Chem:, 1990, 38,141
’ Dilaminochlc:iir‘otriazine\is tF
Mere than 50% of the dos
Plants {n tolerant plants, at_
conjugates, with furth_er_d&
hydrolysis.of the resu\i'tmg
plants, unaltered atrazine :
: metabolites under-all con¢
. e on ibitor at : ) {median 41 d), the longer
stry Photosynthetic electron transport _inhbxmr at the- photosystem } - T 101G s
j ation by giutathione transferases, stern (4.1 Wood st ol
Mode of action Selective systemic herbicide, absorbed principally through theroots, but also : Morograph 1991, 47, 75
through the foliage, with translocation acropetatly.in the xylem and accumulation in the apical 1] values similir 1o those of
eristems and leaves.  Uses Pre. and post-emergence control of annual broad-leaved weeds and [ B BRI
annyal grasses in maize; sorghumy; Sugar cane, pineapples, chemical fallow, grassland, macadamia
nuts, conifers, industrial weed control. In Europe, Use is concentrated in majze and sorghum, Used
2150.in combinations with many other herbicides. Phytotoxicity Phytotoxic to many crops, including -
Most Vegetables, potatoes, soya beans, and peanyts, Formulation types FW; GR. e W | :
Selected tradenames ‘AAgrex (USA) (Novartis); ‘Aktikon’ (Nitrokémia); ‘Atranex’ (Makhteshim- 3 .
Agan): ‘Atrataf” (Rallis); “Atratylone” (Agriphar); ‘Atrazina’ (Cequisa): ‘Atrazg (Sipcam); ‘Coyote’ - :
: v Aventis); ‘Sanazine’ (Sanachem):.

tis); “Zeazin § 40’ (Istrochem);

NOMENCLATURE: * Common name atrazine (BSl, 150, () F-150, ANs1, Wssa, jmaf)
IUPAC name 6—chloro—Nz-ethbe“—.isopropyl.-1.3,S—tfiazine~2,4‘diamine : :
Chemical Abstracts name 6=chloro-N-ethyl—-N’_ —(1_-methytéthyi)~1,3.5,-triazine—2,4-di_amine

CAS RN [1912-24-9] EEC ne, 217-617-g" Development codes G 30 (27

PHYSICAL CHEMISTRY: Composition Tech. is 296% pure. Mol. wt. 215.7 M.f CgH14CINg
Form Colourless powder: M.p. 175.8°C B.p. 205.0°C/101 kpy V.p. 3.85 x 1072 mpa (25°C)
(OECD 104) Ky, logP = 2.5 (25°C) Henry 1.5 x 10 Py m3 gyt (cale.) Lo ’
S.g./density 1.23 (22°C) Solubility In water 33 mg/} (pH
dichloromethane 28, &thanol 15, tolushe 4.0, n-hexane 0:1
. Stability Relatively stable i neutral, weakly acidic and wes,
the hydroxy derivative In'strohg acids and alkalrs,
(pH 5) 86, (pH 13)5.04. pKa 1.7, v, weak base

7. 22°C). In ethyl acerdte 24, acetone 31,
1, n-octanol 8,7 (all in g/1.25°C).

kly alkaline media. Rapidiy hydrolysed to
and at 70°Clin neutra| media; DTsg (pH 1) 9.5,

Jistory Herbicide reported by H. Gysin & ‘E.. Kniisli (Proc. Int. Congr. Crop
Y J-R. Geigy S.A. (riow Novartis Crop Protection AG).

; Du Pont; MakhteshimuAgan; Meghman;;
Nagarjuna Agrichem: Novartis; Oxen; Rallis; Sanachem, ' L

APPLICATIONS: “Biochem|

)

42 ‘atrazine

= &

[



162

the leaves and roots and
-1 by the development of
‘38 Post-emergence cornitrol of &
1at, durum wheat, barley rye
;ﬁen types WG

“

stry | hlblt‘.s the productton of endogenous ethylene in plant tissues by competmvely
D S " —amlnocycfopropane—'l »carboxyhc acxd synthase (ACC Synthase) an enzyme of the
. 28 in crops, soil and water
35,2, 707). Details available dependent on the cuitwar orchard condmons, and grower objectwes. ancl mclude
o ' ‘ frult drop, delay of fruit maturity, delayed or extended harvest, improved harvest
nice 25000 mg/Kg. KRS b e, maintenance of fruit quality (e.g. fruit firmness), natural enhancement of size and
ttion LCsn (4:h) for rats ' 4 Fesult of delayed harvest under favourable sizing and colduring conditions, reduction in -
b, daxly) AD! 0.2'mg /kg o/ ar- severity of watercore and superﬁcaal scald enhanced storage potential

o 'Iail >2000 mg/ kg ;
_ 36mg/l. Algae E,Csy {72 hy"
- g/ bee. Worms LC50 (14 d)

TOXICQLOGY: amlnoethoxywnylg/yclne hydrochlonde
oral LDsp for rats »5000 mg/kg. Skin ‘and eye Acute dermal LDsg for rabbits
lnhafatien (4 h) for rats ‘I 13 mg/l NOEL (90 d) for rats 2.2 mg/ kg b w. daily.

theratis O-demethylatlon
3-29 d. Degradatton is
in ‘the soil,

uall 230 ppm Fish LCsp (96 h) for trout >139 mg/i NOEL (96 h). for trout 139 mg/l
ECsp (48 h) >135 mg/l NOEL 135 mg/l. - Bees Unlikely to be exposed, given use

f_/‘-gmwith:r_égulator' T R e Lo
. LA 6. lamitraz =~ Acaricide, insecticide

L hfté to tan powder
temperature)
+89 2°{c 1,04M

rrmm ‘eyl)formamtdme, 1 S—di-(Z 4-dxmethylphenyl)~3 methyl -1 3 5 tmazapenta—']ﬂ—dtene
[33089-61-1] EEC no, 251-375-4 . Development codes BTS 27 419
codes. OMS 1820; ENT 7.7 967 '

on }ja]

; SR T | 20




PHYSICAL CHEMISTRY: - Mol, wt. 2934 M.f. CqgHy3N3 - Form White/pate yellow crystalline

“rsolid. Mop. B6-88°C V.p, 0.34 mPa (25°C) using clapeyron-clausius analysis - Koy logP = 5.5 .
(25°C, pH 5.8)  Henry 1.0 Pa m® mol™" (measured) S.g./density 1.128 (20°C).Solubility in wate
<0 .1 mg/1 (20°C). Soluble in most organic solvents; in acetone, toluene, xylene »300 g/1.

Stability Hydrolysis DTgp (25°C) 2.9 b (pH 53, 22.1 h (pH 7), 25 5h (pH. 9 UV hght appedrs to.
have little effect on stability. pKa 4.2, weak base

COMMERCIALISATION: ~History Acartade reported by B. H. Palmer et al. {Proc. Int. Congr Acarol.
- 3rd, 1971, p. 687) for ‘veterinary use and by D, M, Weighton et al, (Meded. Fac. Landbouwwet.
Rijksuniv. Gent, 1972, 37, 765) for crop use. Introduced by The Boots Co, Ltd.: (now marketéd by
{ Aventis CropScience for crop protection and by Hoechst AG for veterinary usé).

Patents GB 1327935 (Boots) - Manufacturers Aventis; Defensa; Rotam; Wijin.

APPLICATIONS: : Biochemistry Mode of action probably involves an interaction with sctopamine
reveptors in the tick nervous syster, causing an ingrease in nervous.activity. Mods of action Non- -
systemic, wnth congact and respiratory action. Expellent action causes ticks t& withdraw mouthparts’
* rapidly and fall off the host animal., Uses Control of all stages of tétranychid and eriophyid mites,
_pear suckers, scale insects, mealybugs, whitefly, aphids, and eggs and first instar larvae of
Lepidoptera on pomie fruit, citru fruit, cotton, stone fruit, bush fruit, strawberries, hops, cucurbits,
aubergines, capslcums tomatoes, ornamentals, and some other crops: Alse used as an animal
ectoparas;tncxde o contral txcks mites and fice on cattle, dogs, goats, pigs and sheep.
 ‘Phytotoxicity At high temperatuires, young capsicums and pears may be injured. :
Formuilation types £EC; PO; WP, Compatibility Incompatible with alkaliné matérials, parathion; ard
wrhers, - Selected tradenames "Mitac” (for crop protection) (Aventis); *Ovasyn’ (Aventis); ‘Taktic'.

(for veterinary) (Intervet); ‘Byebye’ {Agriphar); ‘Edrizar’ (Caffaro); ‘Parsec’ (Makhteshim-Agan);
‘Racet’ (Rotam); ‘Sender’ (Sanonda)

ANALYSIS:  Product analysis by gt (CiPAC Handbook, 1995, G, 5-1 0) Residue ana(ysxs aiso by gle.
- Details avaalable from Aventis.

MAMMAL!AN TOXICOLOGY Reviews FAC/WHO 83, 85 (see part 2 of the Bnbhography)
Oral Acute oral LDsg for rats 650, mice >1 600 mg/kg,  Skin and eye Acute percutanecus LDsg for
rabbits »200, rats->1600 mg/kg, Inhalation LCsp (6 h). for rats 65 mg/l air.  NOEL In 2 y feeding
. - trials, no adverse effect observed in rats réceiving 50-200 ppm diet, or in dogs dosed 0.25 ‘mg/kg
© aily. Misan NOEL »0.125 mg/kg daily. -ADI (JMPR).0.01 mg/kg b.w. [1998].
' Toxu:)ty class WHO (a.i.) Il EPA (formulation). il EC hazard Xn; R22

A ECOTOXICOLOGY Birds LDsq for bobwhite quail 788 mg/kg, LCso (8 d) for malfard ducks.”
7000, Japanese quail 1800 mg/kg. Fish LCsp (96°h) for rainbow treut 0.74, bluegill sunfish

0:45 mg/}. Due 1© rapid hydrolysis, it is unfikely that this toxicity will be expressed in natural aquatic
. “systems. " Daphnia LCsq (48 h) 0.035 mg/l. Due to rapid hydrolysis, it is unlikely that this toxicity
will be expressed in natural aquatic systems. Algae ECsp for Selendstrum capricornutum »12 mg/ L
Bees Low taxicity 1o ‘bees and predatory insects. LDsg (contact) 50 hg/bee (formulatlon)

Worms LCgq (14 d) for earthworms >1000 mg. tech./kg.

" ENVIRONMENTAL FATE: - Animals Rapid breakdown leading 16 excretion as'a cohjugare of -
4-aniing-3-methytbenzoic acid and, to a lesser extent, to N-(2, 4-d;methylphenyl)'N’-methyl'“
formamiding, Plants Rapidly. degraded, mainly to N-(2,4-dimethylphenyl)-N'-methylformamidine
+'and. to a smaller extent, to:2,4-dimethylformanilide. - Soil/Environment Rapidly broken down in sof
under aerobfc conditions (. Appl. Bacteriol., 1977, 42,187, ibid. 1978, 44, 383), DT5q.in seil <1 d.

E Degradatron oceurs more rapidly in-acid than in neutral of, alkaline soils. Very strong#y adsorbed to
sofl; Ko,; c 1000*2000 : -

32 . ‘emitraz

27 amitr

CHRACF3 WSSA11;

NOMENCLATURE:  C

. ATA (JMAF); aminotriaz

UPAC ‘pame TH-1,2:4-1

- Chemical Abstracts nam
“CAS RN [61-82-5]
© PHYSICAL CHEMISTR)

M,p. 157-159°C; (tech.

" $.g./density 1138 (20

26.8/100°g (75°C) Mo
Sparingly soluble In eth;
solvents.. - Stability Stab.
pKa pKa; 4.2, pKay 10.]

COMMERC!AUSATIOI

" Weed Control Conf., 19¢

CropScience): - Patents

APPLICATIONS: Bioc
tyclasel . Mode of actic
translocation in both th
and broad-leaved waec
vingyards and olive gro

" and on faliow land and

for total-herbicidal con
aquatic weeds in marsh
Residue Rev, 1966, 12,
1975,1, p.377).  Forn
Nufarm); “Azolan’{Mal
‘Rapir Neu (+ d}uren)

ANALY_SIS. Product 3
1984,°13, 191), by acid
complex during titratic
mixtures being deterr
colorimetry (R. A. Her
R W. Storherr, /. Assoc
Plant Growth Regul. Foo
1980, 200, 734).

- MAMMALIAN TOXIC
IARC ref. 7,41; class 2
Percutanegus LDsq for

»




. 'roc Br. Crop Prot, Conf

. stopping ¢ell division and pla
“3e et-al., Proc: Br. Cmp Prot

“reutaneous L-Dg,‘o;for' rabbits

LCSO (4 h) for rats »5, 1 mg/t,- NOEL (1 y) for dogs 875 p}im;'(58 me) for mice '

y) for male rats 100, female rats 750 ppm. ADI (UK) 0.05 mg/ke.
5 mutagemc in.thie Ames test. Toxicmy class WHO (a.i.) lir (Table 5)

)2 quaﬂ >5629 ppm Fish LC50 (96 f) for biuegll( sum’ sh 760, trout 730 mg/é
Csp (48-h) 3960 mg/l - Algas ECso (1 20:h) for green algae 0.62 mg/l.
atic spp. LCsg (14 d) for Lemng gibba 9. 0 ug/ L Bees Orat LDsa (48 hy M Q00 ppm
: ~F "D for earthworms :»1000 g/ kg
Rl

sy;tems are the cieavage of the sulfonyturea bridge, yleldmg methy! saccharin and triazine
]owed by Nﬂdeme’chy{anon to Nwdesmethyt tﬂazme amme, and N.N- bzs desmethy} triazing

Fungicide

CC%S-CHNHCHQ

E]

- CClL C HNHCHQ

CLATURE Comman name o triforine (BSH, E-ISO,. (f} F«ISO, ANSI, jMAF)

viame N,N”{piperazine-1 4—d1y1bis{(tnchlommathyl)metﬁylene}]dlformamsde,
perazine-1,4-diyldi-[N-(2,2 Z-tnchioroethyl)formamnde] o

cal Abstracts name N.N[1,4-piperazinediylbis(2:2 l-tnchloroethyhdene)]b sformamide
SRN [26644-46-2] - Development codes Celd W524

ISICAL CHEMISTRY:  Mol. Wt 435.0 M CrgHq4ClgN4O) Form Wh;te 10 hght brown.
als. M.p, 155 "‘C (decomp.). V.p. 8x 107 mPa (252C) Kow logP = 2.2 (20°C, unstated pH)

Manufa:turers P Pont

ibitor. Acts by mhlbmng

s reviewed (M. K. Koeppe &
amergence selective herbicide,t
ral'of many annuatand,

1 typas WG, R o
idenames ‘Debut’ (W, Europe) 5.g./density 1554 kg/m’> (20°C).- Solubility In water 9 mg/1 (20°C). In
; (Du Pon t) : thylformamlde 330 dimethyl- sulfoxncie 476 Nwmethy(pyrrohdone 476 acetone 11,

ngly amdxc medsa (to mchlomacetaldehyde and pspemzme sakts) ancl in strongly alkahne medla

ng fb_.sjkin (guinea pigs). 'h}oroform and pzperazine) DT_r,o (pH 5-7 25 °C) 3.54. pKa 10. 6 strong base

“uiforine 945




“Chemical Abstracts name 3-[(methoxycarbonyllaminolpheny! (3- methylphenyi)carbamate
Other names PMP  CAS RN [13684~63~4] Development.codes SN 38 584; ZK 15320; EP-45

' PHYSICAL CHEMISTRY:  Composition Tech. grade is »97% pure. Mol wt. 3003

. hexane ¢. 0.5, dichloromethane 16.7, ethyl acetate 56.3, toluene ¢. 0.97,2,2,4- -trimethylpentane

(pH 3.8} irradiated at 280 nm, DT5g 9.7°d.: pKa <01

- Fore than 24 true ledves; also ysed of strawberries, spinach, peas, mangold and red beét.

(Mirfield, Stefes), "Kontakt” (Feinchemie Schwebda); ‘Mandolin’ (Grnffm) ‘Protrum K’ (Atlas Crop
" Protection); ‘Purter’ (Barclay) Vangard’ (FCC) -

1€, 2181).0r by hple (ibid.); method avéilable from Aventis. Residues by glc {K. Kossmann & N.J

- "MAMMALIAN TOXICOLOGY Oral Acute orat LDsp for rats and mice >8000, gumea pigs &l d

. 722 'p‘heﬁmedipham ’

Not a skin sensitiser. - Inhalation L
1000 mg/kg; (90 d) for rats and dc
rats >5000 mg/kg. Toxicity class

" ECOTOXICOLOGY: ~Birds Acute
Dietary-LCs0 (8 d) for mallard duc!
rainbow trout 1,4-3.0, bluegitl sunt
formufation). Daphnia LCs0 (72 h
bees; LDso (oral) »23 pg/bee; (co.

ENVIRONMENTAL FATE: Anim:
“within 72 hours, mainfy in the urini
¢onjugation to ghucyronides and et
“N-(3-hydroxyphenyljcarbamate is 1
625 4, DTgg ¢, T08.d. Metabolite:
- maminophenol; and subsequently
- Contarn. Toxicol., 1971, 6, 322-327
¢ relevant uptake by following crops
* groundwater contammatmn is tok

605 phenmedlpham

HRAC Cq WESA 5 bis- carbamate
NHCO, CH

NOMENCLATURE: . Common name phenmedlpham (BS{ = ISO ANS, WSSA jMAF)
phenmédiphame {(m) F-ISO) :

HUPAC name methyi 3-(3-methylcarbaniloyloxy)carbanilate;
3-methoxycarboenylaminophenyl 3’ methylcarbanilate

M. CrgHigh204 Form Colourless crystals. - M.p. 143-144°C; (tech.) 140*144“(:

V.p. 1.33 x 1078 10Pa (25°C) " Koy logP = 3.59 (pH 3.9) ‘Henry 5x 1078 Pa m3 miol™ (calc.) , . _ :
$.g./density 0.34-0.54 (20°C) Solubility In water 4.7 mg/ I'(room:termperature). Soluble in pola S - '
organic solvents. I acetone, cyclohexanone ¢..200; methanol ¢. 50, chloroform 20, benzene 2.5; ‘ h
116 (all in-g/1, 20°C) Stability Stable up to 200°C. Very stable in acidic media, but hydrolys: 606 ' p hen Ot
neutral and atkaline media; DTsp (22°C) 50 d (pH 5), 14.5 h (pH 7), 10 min {PHD. In solutnon : "

COMMERCIALISATION: History Herbicide reportéd by F. Arndt & C. Kétter (Abstr, Int, Congh. . {Pyrethroid
Plant Prot.; 6th,. Vienna, 1967, p. 433). Introduced by Schering AG (how Aventis CropScience). :
Patents GB 1127050 Manufacturers Aven;xs Griffin; Synthesia; United Phosphorus Ld.

APPLICATIONS: Biochemistry Photosynthetic electron trarisport inhibitor at the photosyste
receptor site.. Mode of action Selective systemic herbicide, absorbed through the leaves, with’ -
transtocation primarily in the apoplast. -Uses Used post-emergence, at 1 kg a.i./ha, in beet crop
especially sugar beet, after the emergence of mostbroad-leaved weeds and before they develof}

Phyzotoxicnty Non- phytotOch t& beet crops. Formulation types EC: SC; oil-SC; SL: WG.
Compatibility Incompatible with alkaline substances. - Selected tradenames ‘Alegro’ (Aventis);
‘Betanal’ (Aventis); ‘Kemifarm’ (Aventis); “Spin-aid’ (Aventis); ‘Beetup’ (United Phosphorus Ltd);.
‘Beta’ (Stefes); ‘Betapost” (Agriphar); ‘Dephend’ (Headland); ‘Fender” (ISK Biosciences); ‘Herbasah;

OMENCLATURE: - Common &
Cis<trans: Isothers); phénoth
PAC Name (for phenozhrm) 3-

Cyclopropanecarbosylate
3- Dhenox‘fbenzyl (E)-cis-trans
B"F'henoxybenzyl (1RS)-cis+t
ical Abstracts name (3-pher
Hecarbouylate

ANALYSIS: - Product analysns by titration (CIPAC Proc., 1980, 2, 215; CIPAC Handbook 1985,
Jehny, Arial, Methods Pestic. Plant-Growth Regul.;-1973, 7, 611 in soit by hplc or by hydrolysis 0

tolyidine, derivatives of which dre determined by gle with ECD or by Colorlmetry {K, Kossman“"
Weed Rés., 1970; 10, 340). Details avallable from Avenus

degs >4Q00 mg/ kg -Skin and eye Acute percutaneous LDsg for rabbits 1000 rats 2500 mg/ kg

o
@<




> 482 mancozeb

FRAC b mu!tx “site: aIkyIenebls(d}throcarbamate)

i, used as a seed treatment for control of Septoria.and Fusarium spp. on cereals.

S

‘ Formu{atnon types WP; Seed treatrhent. Selected tr'adenames ‘Dithane C ity (Rohm & Haas)

- ENWRONMENTAL FATE: EHC 78 (WHO, 1988; general review of dithiocarbamates).-

578 . mancozeb

CAS RN {8018 O? 7] (formerly [8(
_manganese ahd'zine ethylenebis(dith

HYSICAL CHEMISTRY: ~Compost
ontaining 20% of manganese and 2.
Nuc}ear polyhedrosis virus used for. controt of Lepldoptera For full details, see The BioPesticidé - ancozeb chloride)’. Form Greyist
Manua} - p. Negligible at 20°C  5.g./densit
pst organic solvents; dissolves in s
o therh. - Stability Stable undern .
oistire. On hydrolysis (25°C), DT
nswable and the tech. not isclated;

. 137.8°C (Tag open cup)

COMMERCIALISATION History
7. Introduced by Rohm & Haas Co
manufadure or market it). -Patents
Mangfacturers Aimco; CAC; Crystal
Sanachem; Sinon; United Phosphort .

APPLICATIONS: - Biothemistry Nc
Mode of action Fungicide with prote
eaf spot, rust, downy mildew, scab,
rticular uses include. controf of ea
2l./ha); Rhizoctonia solani and Strep.
gucurbits, beet, berries and currant
beans, apples and plums (at 1.6 kg/
wcurbits, ornamentals and tobacco
Phisalospora obtuso on apples; scab
(Gercospara musae) in bananas; shot
mping-off diseases of vegetables;
diseases of cereals. Used forfoliar:
; WG; WP, Selected tradename
anex 1" (Griffin); ‘Manzate’ (Griff
industan); ‘indofil M-45" (Indofil):
Sancozeb’ (Sanachem; ‘Saver’ (San
eb" (Nagarjuna Agrichem); ‘Zebr:
Sygan PM’ (+ cymoxanil + folpet) |
+ folpet) (Griftin); ‘Micexanil (+ cy
T+ oxadinyl) (Novartis; Tairel” (+
(A*‘emlS) ‘Trecatol” (+ benalaxyl) (

NALYSIS: * Product analysis by d¢
‘_'berated gither by gle or by a titri.
Olorimetrically (CIPAC Handbook, *
Residueg determined by reaction w
Methods (Ariglyst (London); 1981, 1
1987, 1,.521; Anal. Methods Residue’

MAMMALIAN TOXICOLOGY: R
Acyte oral | Dy for rats >50¢
10000 rabbits >S000 mg/kg, Mil
halation (Csg (4 h) for rats >5. ‘I‘

Mamestra brass:cae NPV
Biolo glcal insecticid

481 mancopper

mu{m -site: alkylenebxs(dnth:ocarbamate)

NOMENCLATURE Commion name mancopper (BS, E- lSO F- ISO}
IUPAC name ethyl enebis(dithiocarbamate) mixed metal compiex contammg €. 13.7% manganese :
c. 4% .copper

Cheifcal Abstracts name {{1 2-ethaned:y}b:s[carbamodith:oato}](2 )}manganese mixture w;th
1.2+ ethanednylbxs{carbamodzthroato}](z )}copper

CAS RN [53988~93-5]

COMMERCIALISAT!ON Hlstory Fungsc;de introduced by Rohm & Haas Co
Manufacturers Rohm & Haas.

APPLICAT!ONS Biochemistry Non- specnﬂc thiol reactant mhxbmng respxratlon
Mode of action Fungicide with protective action. - Uses Control of downy mildew on vines. Alst

{ ANALYSIS: * Derails from Rohm & raas. _ :
MAMMAUAN TOXICOLOGY:' _Oral Acute orgl LDS(} for rats 9600 mg-/ kg,

Fungic

F O {SCSNHCHECHNHCSSMn] (Zn),

NOMENCLATURE Common name mancozeb (BSI E- ISO) mancozebe ((m) F-4SO); manzeb .
(JMAF)

IUPAC name raanganese ethylenebys(d;th:ocarbamate) (polymetic) complex with zinc salt .
Chemical Abstracts name {[1. 2-e‘chanedlylbxs[c:arbamod:thtoato]}@ -)Imanganese mixture with
[[1 2- ethanedly bls{carbamodtthxoato]}(z )]zmc




. 'mg (3 13 7% manganes :

, 1ganese rnlxture Wlth

/290" (Rohm & Haas)

163

[8018—-01—7] (formerly [8065-6 7-6]) ‘8018-01-71is also apphed to other mixed
ése and zinc ethylenebls(d:thnocarbamate) compiexes

0% of manganese and 2.55% of zine, the salt present bemg stated (for instance
Form Greylsh~yeﬂow powdar, ‘M.p. Decamposes at 192—204°C

. Sﬁabllity Stable under normal dry storage conditions. Slowly decomposed by heat and ey
-On hydrolysis {25°C); DTsg 20d (pH 5), 17 b (pH 7), 34 h (pH 9). Mancozeb alig . o
nd thetech. not Iselated; the formulated product is prerduced in continuous process e :

duced by Rohm & Maas Co. and by E. 1.:du Pont de Nemours and Co (who no fonger
iire ‘of market it). - Patents GB 996264; US 3379610; US 2974156 all to Rohm & Haas’
furers Aimco; CAC; Crystal; Eif Atochem; Gnﬁin, Hindustan; Indofi I Rohm & Hagas;

w; Sinon; United Phosphiorus.

TIONS: Biochemistry Non-specific thiol teactant, inhibiting respiramon.

of aétion Fungicide with protective action. - Uses Control of many fungal diseases (e.g. blight,
_rust, downy mildew, scab, etc.) in fietd crops, fruit, fiuts, .vegetables; ornamentals, etc.
uses include control of early and late blights of potatoes and tomatoes {at'1.36 kg

§Co. Rhizactonia solani and Streptomyces scabies-on seed potatoes; feaf spot diseases on celety,
! ; ts, héet, bemes and.currants; rusts on cereals, vegetab}es, roses; carnations, asparagus,
. pples and piums (at 1.6 kg/ha); downy mildews on hops, vings, onions, lesks, lettuce,
*'93 ‘F&ﬁion‘ 5 its, ornamentals and tobacco; Gloeodes pamigena, Glomerella-cingulata, Microthyriella rubi and “
i e;%s. o Tmes Al spora obtusa on ‘apples; scab on apples and pears (at 2.4-3.6 kg/ha); sigatoka dissase: .

pora musae) in bananas; shot-hole of stone fruit; anthracnose of beans and cucurbits;
ping-off diseases of vegetables; black leg of beet; needle cast in forestry; and many seed- borne
es of cereals. Used for foliar application or as a seed treatment. . Formulation types DP; DS}

G WP, Selected tradenames ‘Dithanie M-45" (Rohm & Haas); ‘Manconex’; {Griffin);
Ghiex 11’ (Griffin); ‘Manzate” (Griffin); ‘Aimcozeb” (Aimeo); ‘Cristox’ (Caffaro); ‘Hifthane’
ustan); ‘Indofit M-45" (Indofil); ‘Kifung’ (Inquipert); ‘Lucazeb’ (Lucava); ‘Micene’ (Sipcam);
zeb’ (Sanachem); ‘Saver” (Sanonda); ‘Uthane” (United Phesphorus); ‘Vondozeb® (EIf Atochem);
Nagarjuna Agrichem); ‘Zebra' (Headland); mixtures ‘Manex C-8' (+ cymoxanil) (Griffin);
PM’ (+.cymioxanil + folpet) (Griffin); ‘Syphal PM (+ copper oxychloride + cymoxanil - -
et) (Gnﬂ" n)_,( Mic_examl’ (+ cymox_aml) (Sxpcam) ‘Patafo! {+ ofurace) {Avenns) ‘Sandofan‘

hiocarbamates),

4 10ds (Ana!yst (Londan), 1981; 1086, 782 Pestic. Anal: Man., 1979 l! Manu. Pestic. ReSJdue Ana}.,
' 7 I, s2%; Anal, Methods Residues Pestic., 1988, Part li)

Acute oral’ LDso for rats >5000 mg/ kg. Skin and: eya Agute percutaneous LD59 forfats;
0000, rabbits >5000 mg/ kg Mild to moderate skin irritant; moderate eye irritant.
alation LCsg (4 h) for rats »5.14 mg/l. ADI. (jMPR) 0.03 mg/ kg b Wi (group ADI with maneb,

'579 ‘

' manc‘:bz'eb

Lo




. Selected tradenames 'Alar’ (Uniroyal); ‘B~Nme {Uniroyal)

: ANA_LYS}S. ,Prodgct- analysis by hple. Détails available from Uniroyal. Res_idués determined by gl¢
a derivative (. R Lane, Anal. Methods Pestic.,-Flant Growth Regul. Food Addit., 1967, B, 499) or b

i test. . ADE (JMPRY 0.5 mg/kg baw, for daminozide containing <30 mg 1,1-dimethylhydrazine/ kg
19911, Toxicity class WHO (a.i) It (Tab}e 5 EPA (formulation) l\/ EC hazard R40 '

- Daphnia L.Csq (96 h) 76 mg/l."  Algae ECsq for Chlorelio 180 ppm.  Bees Not toxic to bees;
. LDy »100 pg/bee {B5% formulation),. Worms LCsq for earthworms >632 ppm.

“some CO;y formation. in aerobic soil, half of the daminozide is no longer recoverable after 17 h.’
A dlmethy(hydrazme (UDMH} or N-nitrasodimethylamine were detected In soil under anagrobi
_conditions, half of the daminozide had dissipated in 7.5 days. The major products were bound
“residues and CO;. In a field study on bare ground, about 90% of the damirozide had dxsappeared

21 0 dazomet

. HRAC Z 'WSSA 27

~DMTT (farmer WSSA name)
AUPAC namie 3,5- -dimethyl-1,3,5-thiadiazinane-2- thlone, tetrahydro-3,5- dxmethyl -1,3.5-thiadiazin

250 :d(.]ZOI’nEt

16§

. CAS RN [533-74-4] " EEC . 208
Crag Fyngicide 974 (Rhéne-Poulenc
PHYSICAL CHEMISTRY: - Compos
Form Colourless crystals. M.p. 10
Kow logP = 015 (pH 7)  Henry 2L
Solubiity In water 3 g/kg (20°C). h
ethanol 13, diethyl ether 6 (ali in g/
Sensitive to temperatures >50°C. ¢
formaldehyde, and methylamine.

COMMERCIALISATION: History
15,'891), fater introduced as & soil

APPLICATIONS: - Biochemistry N
Mode of action A pre-planting soil
Uses Soil sterilant, applied prior to
(Fusarium, Pythium, Rhizoctonig, Scle
{atrementarium)), nematodes, germ
pulp and paper manufacture, and a
phytotoxic to.all green plants. Tree
;and its degradation products. For
(BASF) :

ANALYSIS:  Produet analysis by 2
- jodometric titration. (CIPAC Handb
Growth Regul.’ Food Addit., 1964,3,
lsothibeyanate in crops by glo.Det:

MAMMALIAN TOXICOLOGY:
710, rabbits 320-620 mg/kg. Sk
Hformulation is a-skin and eye irrita
- NOEL in rats 20 mg/kg diet: Ot
_EPA {formulation) 1t EC hazard

ECOTOXICOLOGY: Birds LDs
-, mallard ducks »5000 mg/kg diet.
Algas ECsp (96 h).for Scenedesmu
* Pseudomonas putida 1.8 mg/!. Be

WIRONMENTAL FATE:" Plant
of its degradation products meth!
3 >0.01 ppm in the fruit.  Soll/E
Segradation to ‘methyl{methylami
fegradation to methyl isothiocyal
See N, Drescher & S. Orto, Resio

with wettmg agents, alkaline mateﬂais oifs, and copper containing compounds

alkaline hydrolysis to liberate 1,‘}-\dimethylhydréz'ine which is determined colorimetrically (Anal,
Methods Pestic. Plamt Growth Regul., f1972', 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:LDgg for rats>5000 mg/kg. . Skin and eye Acute percutaneous LDxp for rabbits
=>5000 mg/kg! inhatation LCsp (4 h) forrats 2.1 mg/1 air. -INOEL(1y) for-dogs 188 mg/kg
dally, for rats 5-mg/kg b.w. dally: Non- -oncogenicin 2y feedmg trials In rats and mice at
10000 mg/kg diet. NOEL for teratogenicity and embryotoxicity in rabbits was 300 mg/kg diet. in;
3-generation reproductive study, NOAEL for rats was 50 mg/kg b.w. daily. Nen-mutagenic i in vi

ECOTOXICOLOGY: Birds Distary LCsp (8 d) for maliard ducks and bobwhite quail
>10000 mg/kg diet.  Fish LCsp (96 h) for rainbow: trout 149, bluegill sunfish 423 mg/L.

ENVIRONMENTAL FATE: Plarits Metabolites include 1,1- d:methylhydrazme
Soil/Environment Daminozide quickly d:ssxpates in soil with most residues becoming bound with

after 7 days. Neither hydrolysis rior photoiyms are s&gnn‘lcant pathways for the degradatson of
daminozide.

Nematrcrde fung:crde herb:c:de msect:ad-

5.5
Y
CH’NVN\CHS

NOMENGLATURE: Commbon name dazomet (BSI E-1SO, (m) F-ISQ, WSSA JMAF); tiazon (USS i

2-thitne
Chemical Abstracts name tetrahydro_.—3;5~d1met\hyl-2H—1 ,B.S-mtadrazme-?_-thnone

e

{3
&




4-4] EEC no.208-576-7.. Development codes N-521 (Stauffer Chemical Co.);
974 (Rhane-Poulenc); BAS 00 201N

_ L EMISTRY: Composltion 294% pure Mol. wt, 162.3° Mf C5H10N252

L a8 iss crystals. M.p. 104-105°C (decomps tet:h grade) V.p..0:37 mPa at 20°C

‘ (pH7)  Henry 2.00 x107.Pg m’ mof~! (calc.) S.g./density 137 (tech)
r 3 g/kg (20°C). In eyclohexane 400, chloroform 391, acetone 173, benzene 51,
yl ether 6 (allin g/kg, 20°C) Stability Stable at temperatures up.to 35°C.
peratures >50°C and to moisture:” Hydrolysed in acidic media to carbon. disulfide,

g compounds,

e percuté.neous LDsq f
'_’)EL (1 y) for dogs 188 i

| :roduced as a soil fumngant. Manufacturers BASF

; Biochemistry Non-selective inhibition of enzymes by degradamon preduCts.

6n A pre-planting soil fumigant, acting by deécomposition to methyl lsoth:ocyanate. .

t, applied prior to planting out crops, at 200-600 kg/ha. Controls soil fungi

sm, Rhizoctania, Sclerotinia and Verticiium spp. and Colletotrichum coccodes ,

), nematodes, germinating weed. seeds; and soil Insects. Also used as a slimicide in
‘manufacture, and as a preservative in ‘adhesives and glues. -Phytotoxicity Highly

5 dll green plants. Treated soilé should not be planted until shown to be free of dazomet
atx n products Formulat\on typas DP GR; WP, Selected tradenames ‘Basarnid”

IV EC hazard R#m

s ‘and bobwhu:e quail
uegnll sunﬁsh 423 mg/ L

! /orms >632 ppm.

r,hyihydrazme.
"_.t residues becommg bou

roduct analysis by acid hydrolysxs, absorptlon of the carbon dlsulf‘ de produced and
tion (CIPAC Handbook, 1985, 1€, 2074; H. A. Stansbury, Anal. Methods Pestic., Plant
ood Addit., 1964, 3, 119). Residues of parent compound in soll by hp!c- of methyi

¢ in crops by glc Details available from BASE, \

TOXICOLOGYA Oral Acute oral LDjg for rats 520, male mice 455, female mice
320-620:mg/kg: . ‘Skin and eye Acute percytanasus. L. Dsg for fats >2000 mg/kg. DP
-skin and eye irritant 6 rabbits. Inhalation LCso (4 h) for rats 8.4 mg/lalt.

0 mg/kg diet. Other Not oncogénic. - Toxicity class WHO (a.i.) lik
Htla on) il EC hazard Xn; R22| Xr)RBél N R50,R53 - : ,

GOLOGY: Birds LDso for bobwhite quail 415 mgr/kg b.w. LCso for bobwhlte quail 1850
25000 mig/kg diet.  Fish LCso (96 h) 0.16 mg/l, Da.phma ECsp (48 h) 0.3 mg/L-

6 h) for Scenedesmus subspicatus 1.0 mg/1.. Other aquatic spp. EC1g (17 h) for

utida 1.8 mg/ L. Bees Not toxic to bees when used as directed.

e ammozade had dlsapp
ys?or the degrada ; é>n

'ENTAL FATE: Hants Followmg apphcation to strawberries, no resxdues of dazomet oy
2l dation products methyl isothiocyanate, dimethyl- or monomethylthiourea were detected
f in the fruit. - Soil/Environment In soil, in the presence of moisture, undergoes.

Rre] methyl(methyla.mmomethyl)dlthrocarbamic acid, which-then undergoes further

to methyl isothioeyanate, formaldehyde, hydrogen sulfide, and me:hylamme '

scher & S: Otto Residue Rev., 1968, 23, 49
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