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Thi s 1nwvention rel ates to ,oxadi azol e carboxam de corrpounds sone of which

-ate novel, and to their use as herbicides. The igvent -eat-es~+o

I nt er medi at es for the preparatlon of such corrpoun“r Ili‘%,!ﬁ"gq“s% §;§ SG
her bi ci dedosg+d@ity. US 5242890 di scl oses her bi ci *CSB‘E‘?WeP‘"idz 410 paged .T......
oxadi azol e derivatives of the fornmula wherein X ré¢ a ChFﬁrFﬁéOGWWduf ------

fluorine atomor nethyl group, Y represenis.a chl ]H@“@wﬁﬂluamkﬁe -atlopeged ..........
is an integer of 1 or 3, and R represents a [err] EI #batragy ouppaged b¥naybaged .7......
group substituted by brom ne atom chlorine atom |PAGBrORERBCRIAT .[.er.L) v,
al kyl, nitro, am no, acetylam no, thioethoxycarbonylam no, —dr ethylcarbanyt
or dinmethoxy group; a phenoxynethyl group substituted by chlorine atom or

fluorine atom a nethyl group spBRBItEpaNn bpMPOUNDSe atom chlorine atom

fluorine atom hydroxy, acetate, hal oacetate, [err] al kyl car banat e,
phenoxybenzoat e, net hyl sul f onat e, phenoxyacet at e, et hyl oxal at e,
[err] 5 ° This invention relates to novel oxadiazole

carbonamide compounds, and to their use as herbicides.
The invention also relates to a process for the
preparation of such compounds, and to certain novel
intermediates therefor. :
10
In accordance with the present invention there is
provided a compound of the general formula

' —N N—0O
\ 1p2 / \__ o NriR?
15 A—-& >—C0——NRR A—«N/ CO—NR'R
N

(1) (IT)

wherein A represents an optionally substituted alkyl,
alkenyl, alkynyl, qycloalkyl, aryl, heteroaryl or aralkyl

20 group, or a group of general formula X-Y-(CH,),- where X
represents an optionally substituted alkyl or aryl group,
n represents 1 or 2 and Y represents an oxygen atom or a
group of general formula -S(O),~ where m represents 0, 1
or 2; R! represents a hydrogen atom or an alkyl group; and

25 R® represents a hydrogen atom or an optionally substituted
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,
aralkyl or heteroaralkyl group.

. Generally, when any of the above mentioned moieties

30 comprises an alkyl group this alkyl group may be linear or
branched and may suitably contain 1 to 10, preferably 1 to

6 carbon atoms. An alkenyl group may suitably contain 2

to 6 carbon atoms, preferably 2 to 4. A cycloalkyl groﬁp

may have from 3 to 8 carbon atoms, most preferably 3 or,

35 especially, 5 or 6. When any groups are designated as
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pht hal i m de,

al kyl ant no, msm@nmm ﬁ
0o I di ne, t hi ophenoxy,
nyIsquonyI di et hyl t hi ocar banat e,

pheny}sulfonyla
et hyl di t hi ophosp Jw w,
am nocar banyl or group; a phenyl group substituted by

chlorine atom fluorine atom rret hoxy or fluoronethyl group; a [err] al koxy
This is the replacenent sheet Date: 11 JAN 1999 -2- or phenoxy group
unsubstituted or substituted by chlorine atem fluorine atomor C2 al koxy
group; an am no group unsubstituted or substituted by Cs al kyl, acetyl,
[err] al koxycaébﬁ@ybptﬂaﬁhynpaém‘yitubhepy&mIsﬁma;mtxﬁnttr gEbapsowheBhor i ne

atom a car bogﬁal U Q'.Li% Salibﬁ} O‘gyégg BY n§/ e agﬁv]ygsul ony r{;Jx LI%F%K.P-Y

am no, azido am n acetyl am no,
al kyl , benzylemplplﬁedyllgrotkpe aiemlcvmmgm)upfsupgstuguédlbyc{mpopnasky| or

pheny| grOUp,aﬁ&ABB 'ﬁHé‘%S&Qf‘Pc&HPék'tdfteQu&?{ E8hpbufbkOte #fEPfence

hydr oxyam no | phosphonyl l.orine atom
5 th e1r structure/act1v1ty, persistence, penetration or

other property. In relation to moieties defined above as
comprising an optionally substituted alkyl, alkenyl, or
cycloalkyl group, including alkyl parts of aralkyl or
heteroalkyl groups, specific examples of such substituents
10 include halogen, especially fluorine, chlorine or bromine
atoms, and nitro, cyano, hydroxyl, ¢4 alkoxy, C;4
haloalkoxy, (C,4 alkoxy)carbonyl groups, amino, alkyl- and
phenyl-sulphinyl, -sulphenyl and -sulphonyl groups, and C,,
alkylamino groups. It is preferred, however, that such
15 moieties are unsubstituted, or halogen-substituted. In
relation to moieties defined above as comprising an
optionally substituted aryl or heteroaryl group, including
aryl and heteroaryl parts of aralkyl and heteroaralkyl
groups, optional substituents include halogen, especially
20 fluorine, chlorine and bromine atoms, and nitro, cyano,
amino, hydroxyl, C,, alkyl, C,, haloalkyl (especially CF;)
and C,, alkoxy groups. 1 to 3 substituents may suitably be
employed. A halogen atom may most suitably be a fluorine,
chlorine or bromine atom.
25 |
Suitably, A represents an optionally substituted
alkyl, cycloalkyl, alkenyl, phenyl, pyridyl or thienyl
group, or a group of general formula X-S(O),-(CH,),- where
X represents an optionally substituted alkyl or phenyl
30 grougi, n represents 2 of, more preferably, 1, and m
represents 0, 1 or, most. preferably 2, or a group of
general formula X-0-(CH,),~ where X répresents an
optionally substituted alkyl .group and n represents 1 or,
preferably 2. Preferably A i'epresents' an alkyl or
35 haloalkyl group, or an alkenyl group, an optionally



These conpounds are said to have an extrenely high selectivity between

paddy;rice Ot canReplasgdd weeds, and a strong activity against various
weeds. The “ re also said to exhibit a very |ow

phyt ot oxi ci t e and crop plants. EP-A-0418667 di scl oses certain
carboxylic acid am des I'ch contain an isoxazol e or isothiazole group.

These conpounds al so exhibit herbicidal activity. US 3991067 di scl oses
certain 1,2, 4-oxadi azol e conpounds which are substituted at the 3- and 5-
positions by a hydrogen atom an aliphatic, cycloaliphatic, araliphatic,
aryl or hetesgp¥elicateaophenyil greabhaseyh ??QﬂEny grbapf ermdl &Hlidiry1 where
[err] and [err# whi ch can be the sanme or difterent, are hydrogen atons or
aliphatic, cYEPBBriphatic, araliphatic or aryl groups or, taken with the N
atom a heterocyclic ring; provided that at |east one. of the 3- or

5-substituents is,a i MRATMM s QS Jhese oynds, are
said to exhibit aﬁt ﬁ???%%%glE&ﬁﬁgg%ﬁ§$?y, Sé%nut|%nﬁ%f % ggggﬁt?Vﬁfﬁl
antiparaBiti®a Con@ronm, mraianaily dutanghed. . Certain correspondi ng
1, 2, 4- oxadi azol e conmpounds whi ch bear a carboxylic acid group or a reactive

derivative thereof at )
: A preferred alkenyl group A is an allyl group.

A preferred optionally substitutea phenyl group A is

10 a phenyl group which is unsubstituted, or substituted by

one or two moieties independently selected from halogen

atoms, especially chlorine and fluorine, and alkyl,

especially ¢C,, alkyl, and haloalkyl, especially ¢,,

haloalkyl, in particular trifluoromethyl, groups. An

15 especially preferred optionally substituted phenyl group

A is unsubstituted phenyl, and phenyl mono-substituted in

the 2- or 4- position, especially by chlorine, or ¢C,,
alkyl.

20 A preferred thienyl group A is 2-thienyl. Preferred
pyridyl groups A are 2-pyridyl and, especially, 3-pyridyl.

Suitably, R! represents a hydrogen atom or a Ch,élkyl
group, for example ethyl or, especially, methyl.
25 Preferably R! represents a hydrogen atom.

Suitably, R’ represents an optionally substituted
alkyl group, an alkenyl group, or an optionaily :
substituted aryl, aralkyl or heterocaralkyl group.

30 .

Preferred optionally substituted alkyl groups R’ are
C,s alkyl groups, unsubstituted or substituted by C;,
cycloalkyl, especially cyclopropyl, or by alkoxy,
especially methoxy, or by propargyl.

35



the 3- and/or 5-positionare al so disclosed which are useful as

i‘nt er medi aTkisSHe&t Ha\Beep R tion of the first- nmentioned conpounds. This is
t he repl ace - 11 JAN 1999 -3- DE-B-1124502 di scl oses
certain 1, 2, m arboxylic acid esters and describes their
preparati on by t acyl am nomal oni ¢ acid nonoester with nitrous
acid. US 4148801 discloses, inter alia; certain 3-

[ (chl orophenyl sul phonyl ) met hyl] -1, 2, 4- oxadi azol e-5- carboxylic aci d
esters and 3- [chl orophenyl sul phonyl) ethyl]

-1, 2, 4- oxadi azol e-p- [ ' s e l,hypertensive
or antiviral acti v?t%f%ﬁ%oﬂmfﬁﬁée%mé'g;?g?é%&?vﬁo?j%%@'pr eparation
of certain 1,2, 4-oxadi azol e-3-carboxylic acid am des which are substituted
at the 5-position DyraFedldOBptli¥nally substituted aralkyl group R? is

phenyl-alkylene in which the phenyl.group is optionally,
5 but preferably, substituted by 1 or 2 moieties

independentljr selected from halogen, especially fluorine,
and C;, alkyl, especially methyl. The alkylene group is
preferably methylene or C,, alkylene, straight chained or,
preferably, branched, for example —CH(éHg-u
10
A preferred optionally substituted heteroaralkyl
group R? is a furyl, pyridyl or thienyl group connected to
an alkylene group, the latter suitably being as defined
herein with respect to aralkyl groups R2. A preferred
15 heteroaryl group thereof is 2-thienyl.

A preferred optionally substituted aryl group R? is a
phenyl which is unsubstituted, or substituted by 1 or 2
moieties selected from halogen atoms and C,, alkyl groups.
20 _ .
In general preferred groups R’ conform to the general
formula
~CH(R®) -R*
when R® represents a hydrogen atom or a C,, alkyl group, and
25 R' represents a pyridyl, furyl or thienyl group, or an
optionally substituted alkyl or phenyl group. Preferably,
R’ represents a hydrogen atom or a methyl group, and R
represents a 2-thienyl, methyl, phenyl or 3-methylphenyl
group.
30
Included in the scope of the present invention are
(R) and (S) isomers of compounds of general formula I and
ITI having an optical centre, and salts, N-oxides and acid
addition compounds.
35



substi t-ut ed-—-al-kyt;—aralkyt,""aryl or heterocyclic group. These conpounds are
said to be %{1 Hggeén ksagdi ates in the synthesis of nedi canents, plant
protection a or gani ¢ conpounds. FR-A-2095480 di scl oses a
process for rl&ﬁn of certain 1,2, 4-oxadi azol e- 3-carboxylic acid
esters mhlch ed at the S—p05|t|on by a hydrogen atom or an
optionally substi t_ut ed al kyl, cycloal kyl, aralkyl, aryl or heterocyclic
group. WO A-93/13083 discloses a vari ety £f. oxadi azol e derivatives which
have acetyl chol i nesterase-inhibitory or nuscarinic agonist activity. In

acrchrdance vvnat h ”I?zﬂ’fﬁﬁﬂﬁrii“&&fﬁéﬁsﬂlhﬁj acitsmwaﬁgéa&slrrebhpé fbund .
conbat i ng undesi p ant_ gr ow ocus _conpris ppl i.cati.on to t he
| ocus of a c&ﬁbc‘ gﬁ”ﬂpqudﬁﬁﬂozfl H—enFEF °mu?tg PEna“ft 'mavin

' the R2 group —-CH(R3 -R*, wherein the C atom is optlcally

active.
5
The invention also provides a process for the
preparation of a compound of- general formula I or 1II,
whidh comprises reacting a respective compound of the
general formula III or IV ¢
10 '

——K >-co X _j\,,-/ -CO —
(III) (IV)

15 where X represents a halogen atom, especially chlorine, or
a C;4 alkoxy group, especially methoxy or ethoxy, with a
compound of general formula HNR'R? (V). '

Suitably the reaction takes place at an elevated

20 temperature, for example 50-100°C. Whilst an organic

solvent may be employed, it is not necessary to add a
solvent. '

Further aspects of the invention relate to novel
25 compounds of general formula IIXI and IV, and to their
preparation.

Ester compounds of generai formula III may be

prepared by treating a compound of general formula A-CO-

30 NH-CH,-CN (VI) with a compound of general formula R*-ONO
(VII) where R’ is suitably an alkyl, for example i-propyl

- group, and with an alkanol X-OH. Preferably this reaction

is carried out at a lowered temperature, for example,-ls

to 0°C, at least at the start, al’chough the temperature may

35 thereafter be permitted to rise, suitably to ambient



wherein ATeprésents an optional |y substituted alkyl, alkenyl, alkynyl,

céycl oal kylynis®nhyet HaslBe | or aral kyl group, or a group of general
formula [er presents an optionally substituted al kyl or aryl
group, nre and Y represents an oxygen atom or a group of
general for alerr] - where mrepresents O, 1 or 2; [err] represents a
hydr ogen atom or an al kyl group; and 2 represents a hydrogen atom or an
optionally substituted al kyl, alkenyl, alkypnyl, cycloalkyl, aryl,

het eroaryl, aral kyl or heteroaral kyl group. Generally, when any of .the

above nenti ongh @i ShLS. CONDIA Sfc Al abkYbrIaeUP £6S &kinp18r OdRetPY be
| i near or branched, and may, suitably contain eferablésl to 6

1.to 10
carbon at oms.SHNPEARR NPT FEWPIRE gﬁ%?ﬁﬁ??lcbﬁtﬁ?ﬁtigiﬁ BXE8PB6n at onrs,

preferably 2 to 4. A cycloalkyl group may have from3 to 8 carbon atons,
nost preferably 3 qr, espgciall 5 0r 6. W an r,oups _ar.e I gnat ed
as being optional |’§‘%u%‘§$€?ﬁ%4é’a¥l? hEORRRYR ﬁ’?tge (fg‘p}swaaggf may
optional |15 prsasisrabliay Hee pngpafedhdse cesicdrimd | gnemutisy echilortide of
devel opment qfesl Ol 10TPUBERA1ANEY9E) L Rindidl Ha0a! £OBrBLefiten a
conpounds to 1 nfluence therr structure/actlivity, persjstence, |
penetration hflogen, especially chlorine, atom, with aminoacetonitrile

hydrochloride, suitably at a temperatu:e in the range 10-

50°C, preferably ambient temperature, and in the presence

10 of a base. An alkali metal base, for example sodium

carbonate, is suitable.

Further information applicable to each step is
mentioned above for the preparation of the compounds of
15 general formula I may be found in:
- H. Brachwitz, Journal f.prakt. Chem. 314, 447
(1972) - acid chloride reaction;
- H. Brachwitz,_Journal f.prakt. Chem. 314, 455
(1972) - nitrite reaction; '
20 - Houben-Weyl 11/2, 20 ff, E5/2, 983 ff, Organikum,
Deutscher Verlag der Wissenschaften, Berlin (1990), 409 £,
(final step, amination).

Compounds of general formula IV may be prepared by
25 reacting an oxime amide A-C(NH,)=NOH (IX) with a compound
of general formula HalCOCOOX (X) where Hal represents a
halogen, preferably chlorine atom. Suitably the reaction
takes place in the presence of an organic solvent,
preferably an amine, for example pyridine. Suitably an

30 elevated temperature, for example 50-100°C, is employed.

Compounds of general formula IX are suitably prepared
from a nitrile compound of general formula A-CN (XI), by
addition of hydroxylamine hydrochloride in the presence of



other property. In relation to noieties defined above as conprising an
optional |y substltuted aIkyI al kenyl, or cycl oal kyl group, including alkyl

parts of amhi kyI groups, specific exanples of such
substituents ] ﬁ en, especially fluorine, chlorine or brom ne
atons, and ydroxyl [err] al koxy, [err] hal oal koxy, [err]
alkoxy)carbonyl groups, am no, aIkyI- and phenyl - sul phi nyl, -sul phenyl and
-sul phonyl groups, and [err] al kylam na graups. It is preferred, however,
that such noieties are unsubstituted, or hal ogen-substituted. In relation

L 0 noi etiles Q@Jfhu&dlalbﬁx\détaash@@m&hﬁieﬁgiﬁntﬂétﬂ)mxhdeSc;lb&&a'tliél:},lech@(rja/ﬁ or
eteroary udi eterq of aral kyl an

het er oar al kyl qﬁ&i}:ﬁ@c %%?R%?%‘Yﬁmgﬁd‘?‘i lf@fﬁnép F’Iooﬁeot(ﬁgl ogen, especially
This is the replacenent sheet Date: 11 JAN 1999 -5- fluorine, chlorine

and bronine atons, Wemtgy sﬂ%r%aa%n 381 9cabYd" 05 ¥dact Yrdp HeiWiored '

hal oal kyl (espeC|m
5 -above for preparation of compounds of general formula II

may be found in:

- Freund, Lenze, Ber. 24, 2154; and S. Chiou, H.G.
Shine, J. Heterocycl. Chem. 26, 125 (1989) - oxime amide
preparation; ;

10 - G. Palazzo, G. Strani, Gazz. Chim. Ital., 90,
1290-8 (1960); and S. Chiou, H.G. Shine, J. Heterocycl.
Chem. 26, 125 (1989) - ester preparation;

- Houben-Weyl 11/2, 20 ff, E5/2, 983 ff, Organikum,
Deutscher Verlag der Wissenschaften, Berlin 1990, 409 f.;

15 and DOS 2224338 (1972); C.A. 78, 72156p (1973); DOS

2140281 (1972); C.A. 77,.5486h (1972) - final step.

Acid chloride compounds of general formula III or IV
may be prepared by converting an ester compound of general
20 formula III or IV to the acid, under standard conditions
using an alkali hydroxide, and converting the acid to the
acid chloride under standard conditions, suitably by means
of thionyl chloride.

25 When the target compound of general formula I is an
anilide, in which R' and R?! respectively represent a
hydrogen atom and an optionally substituted phenyl group,
a preferred method invelves reacting the.appropriate ester
of general formula III or IV with the appropriate

30 optionally substituted aniline in the presence of an inert
solvent, for example an ether, preferably a cyclic ether,
for example tetrahydrofuran, in thé presence of an alkali
metal base, preferably a- hydride. Such a reaction is
suitably effected at a temperature in the range from

35 ambient temperature to the reflux temperature.



and [ err jry;e6kcoPtihs BN RBacedt O 3 substituents may suitably be enployed. A
hal ogen at I'tably be a fluorine, chlorine or bromne atom

Sui t abl y, Jmm n optionally substituted al kyl, cycl oal kyl,

al kenyl , or thienyl group, or a group of general fornula
[err] where Z represents an optionally substituted al kyl or phenyl group, n
represents 2 or, nore preferably, 1, and mrepresents 0, 1 or, npbst

preferably 2, or a group of general forouga-[err] where Z represents an
optionally substituted al kyl group and n represents 1 or, preferably 2.

Preferably AAlt@iﬁ{x&ﬁWéiy the ahdthod anE&lrQ&bHWalﬁkﬁwpglehgarhrﬁ' Ke&ul
group, an OptIO a stituted phen yr| y

thi enyl groupSt é?eto e@%‘b??% I‘I%Pﬁ‘gaf%smt (ﬁ]‘%’

group, preferampyopednched A preferred al kenyl group A |s an allyl group.
A preferred optionally substituted phenyl group Ais a phenyl group which

I S unsubstituted, or substituted by one or two noieties independently
sel ect ed 5ron1haIo@@ntbsbnﬁtextﬁﬂﬂkmzﬂﬂﬁprmﬂﬁkﬂﬂ|@@OU$n&hef¢bsmhﬁ§rY afid

al kyl', 1,2,4-oxadiazoles can be found in Weissberger, The
Chemistry of Heterocyclic Compoﬁnds, Vol. 17, 245-262
(1962); and A.R. Katritzky, C.W. Rees, Comprehensive
Heterocyclic Chemistry, Pergamon Pressf 1984 Vol. 6, 386-—

10 391.

The compounds of general formula I and II have been
found to show interesting activity as herbicides.
Accordingly, the invention further provides a herbicidal

15 composition comprising a compound of formula I or II as
defined above in association with at least one carrier,
and a method of making such a composition which comprises
bringing a compound of formula I or II into association
with at least one carrier. Preferably there are at least

20 two carriers, at least one of which is a surface-active

agent.

The invention also provides a method of combating
undesired plant growth at a locus, comprising application
25 of such a compound or composition.

Particularly interesting activity has been found
against grasses and broad leaf weeds, pre-and post-
emergence. Selectivity in maize and rice has also been

30 found. This activity providés a further aspect of the

present invention.

Compounds of general formula IIT and IV have also
been found to have some herbicidal activity and
35 accordingly herbicidal compositions containing such



especi al .V [ and hal oal kyl, especially [err] haloalkyl, in
particﬁ#myset Bechik 4"‘Vﬁiyl, gr oups. An especially preferred optionally
subst i-tugm & Hﬂ‘m p Ais unsubstituted phenyl, and phenyl

nono- sub 2- or 4- position, especially by chlorine, or [err]
alkyl. A preferred thienyl group Ais 2-thienyl. Preferred pyridyl groups A
are 2-pyridyl and, especially, 3-pyridyl. This is the repl acenent sheet
Date: 11 JAN 1999 -6- Suitably, [err] grepresents a hydrogen atomor a
[err] al kyl group, for exanple ethyl or, especially, nethyl. Preferably

[err] represeghpounicdr 0988 & OWethodt a8t Y cdd i PuaIRRS-c g_ﬂfair&nal Iy
substituted al kyl group, an al kenyl group, or an opt onallg substi tuted
aryl, aral kyProWthedr Garkaqua. d"r%‘tﬂgq PIH A rSPBPRINSF | FORBBSEELNd

<['vll kyi groups ikeanksocarit [aeicokdahicg! withuthe presksiti invedtdonsubstituted by
err :
5 In a method as mentioned above, the dosage of the
active ingredient, the compound of general formula I, may,
for example, be from 0.01 to 10kg/ha, suitably 0.05 to
4kg/ha. The locus may be an agricultural or horticultural
locus, comprising, for example, a pléht or soil. In a
10 preferred method the locus contains undesired plant growth
and treatment is by foliar spray application.

The invention also provides the use of a compound as
defined_above, as a herbicide.
1S
A carrier in a composition according to the invention
is any material with which the active ingredient is
formulated to facilitate application to the locus to be
treated, or to facilitate storage, transport or handling.
20 A carrier may be a solid or a liquid, including a material
which is normally gaseous but which has been compressed to
form a liquid, and any of the carriers normally used in
formulating pesticidal compositions may be used.
Preferably compositions according to the invention contain
25 0.5 to 95% by weight of active ingredient.

Suitable solid carriers include natural and synthetic
clays and silicates; for example natural silicas such as
diatomaceous earths; magnesium silicates, for example

30 talcs; magnesium aluminium silicates, for example
attapulgites and vermiculites; aluminium silicates, for
example kaolinites, montomorillonites and micas; calcium
carbonate; calcium sulphate; ammonium sulphate; synthetic
hydrated silicon oxides and synthetic calcium or aluminium

35 silicates; elements, for example carbon and sulphur;



cycl oal kyl, especially cyclopropyl, or by al koxy, especially nethoxy, or by
propargyl. A preferred al kenyl group [err] is an allyl group. A preferred
optionally substituted aral kyl group [err] is phenyl-al kylene in which the
phenyl group is optionally, but preferably, substituted by 1 or 2 noieties
I ndependent|ly sel ected from hal ogen, especially fluorine, and [err] al kyl,
especially nethyl. The al kylene group is preferably nethylene or [err]

al kyl ene, straight chained or, preferablyg branched, for exanple [err]. A
preferred optionally substituted heteroaral kyl group [err] is a furyl,
pyridyl or thaeoyralgrang cegnthetdct oresiakkyl €oe geqapplehecbahbebne

suitably being as defined herein wth.respect.to aralkyl _aroups R2.
preferred hngféngl 8?@%1}51{‘14 re I\é\iﬁgglégthi%rh I.Stererré%/elpr &gm%&sl oftd y
substituted eppblymels ;[ eollid pal ytickotoptiendils s hibamen | t waxes; oand

substituted o] etles 1,0 and [err] alk
gr oups. ghisg¥%19hge%§p é%%#%ﬁt%gkgg%%%gﬂg;E??éﬁggﬁ%ﬁg%&£g' [_ ] -

Suitable liquid carriers include water; alcohols, for
example isopropanol and glycols; Xetones, for 'example
acetone, methyl ethyl ketone, methyl isocbutyl ketone and
cyclohexanone; 'ethers; aromatic? or araliphatic

10 hydrocarbons, for example benzene, toluene and xylene;
petroleum fractions, for example kerosine and 1light
mineral dils; chlorinated hydrocarbons, for example carbon
tetrachloride, perchloroethylene and trichloroethane.
Mixtures of different liquids are often suitable.

15

Agricultural compositions are often formulated and
transported in a concentrated form which is subsequently
diluted by the user before application. The presence of
small amounts of a carrier which is a surface~active agent

20 facilitates this process of dilution. Thus, preferably at
least one carrier in a compoéition according to the
invention 1is a surface-active agent. For example the
composition may contain at least two carriers, at least
one of which is a surface-active agent. |

25

A surface-active agent may be an emulsifying agent,
a dispersing agent or a wetting agent; it may be nonionic
or 1ionic. Examples of suitable surface-active agents
include the sodium or calcium salts of polyacrylic acids

30 and lignin sulphonic acids; the condensation productsXof
fatty acids or aliphatic amines or amides containing at
least 12 carbon atoms in the molecule with ethylene oxide
and/or propylene oxide; fatty acid esters of glycerol,
sorbitan, sucrose or pentaerythritol; condensates of these

35 with ethylene oxide and/or propylene oxide; condensation



-7- In general preferred groups [err] conformto the general formula [err].
when [err] represents a hydrogen atomor a [err] al kyl group, and [err]
represents a pyridyl, furyl or thienyl group, or an optionally substituted
al kyl or phenyl group. Preferably, R3 represents a hydrogen atom or a

met hyl group, and [err] represents a 2-thienyl, methyl, phenyl or

3- net hyl phenyl group. Included in the scope of the present invention are
(R and (S) isomers of conpounds of genggf. formula Il having an optical
centre, and salts, N-oxides and acid ad i on conpounds. Particularly

I nteresting p t SHIW, W ner al
formula I gg%ﬁﬁbkﬁ egg?ﬁfﬁgrghgs?é?ﬁ?gjﬁgﬁéfkﬁ%he atom:&g:‘ra]"optlcg;-e

active. The PﬁVE&PF&HOIfﬂfgﬂiﬂﬁ LRAR dﬁﬁﬂbu%H%YB?nﬁeﬂéiéF ﬁ&@ﬁﬂﬁall

wherein A angrbpymbﬁawadxhdgglrgungﬁgw@sandr[egmipmeﬁaeaentsfa gu@@é(ﬁ

the general cgzr'x ensa :.orn] progucts, alkali or alkaline earth metal

5 salts, preferably sodium salts, of sulphuric or sulphonic
acid esters containing at least 10 carbon atoms in the
molecule, for example sodium lauryl sulphate, sodium
secondary alkyl sulphates, sodium salts of sulphonated
castor o0il, and sodium alkylaryl sdlphonates such as

10 dodecylbenzene sulphonate; and polymers of ethylene oxide

and copolymers of ethylene oxide and propylene oxide.

The compositions of the invention may for example be
formulated as wettable powders, dusts, granules,

15 solutions, emulsifiable concentrates, emulsions,
suspension concentrates and aerosols. Wettable powders
usually contain 25, 50 or 75% w of active ingredient and
usually contain in addition to solid inert carrier, 3-10%

w of a dispersing agent and, where necessary, 0-10% w of

20 stabiliser(s) and/or other additives such as penetrants or
stickers. Dusts are usually formulated as a dust
concentrate having a similar composition to that of a
wettable powder but without a dispersant, and are diluted

in the field with further solid carrier to give a

25 composition usually containing !/,-10% w of active
ingredient. Granules are usually prepared to have a size
between 10 and 100 BS mesh (1.676 -~ 0.152 mm), and may be
manufactured by agglomeration or impregnation techniques.
Generally, granules will contain !/,~75% w active

30 ingredient and 0-10% w of additives such as stabilisers,
surfactants, slow release modifiers and binding agehts.

The so-called "dry flowable powders" consist of relatively
small granules having a relatively higher concentration of
active ingredient. Emulsifiable concentrates wusually

35 contain, in addition to a solvent and, when necessary, co-



[err] represents .,a_hydrogen atomor a [err] alkyl group, [err] represents
a pyridyl, furyl or thienyl group, or an optionally substituted phenyl

group, andsSthMH@BfP dopt ically active. Conpounds of general forrmula II
can be prg¢ ing a respective conmpound of the general fornula IV
[err] whe a hal ogen atom especially chlorine, or a [err]

al koxy group, especially nethoxy or ethoxy, with a conpound of general
formula [err] (V). Suitably the reactlonléakes place at an el evated
tenperature, for exanple [err] Whi | st “an organi c sol vent nay be

Tmlsolygdt hlat r%%}g%éﬁﬁf%‘?ﬁ- Q{f@d %cﬁﬁN igé&gredéen&d oundos of éeneral
fornmul a |V negmpks bf beugednsy Pedl¥i iy anodxi pkheri d’éldﬂ—fO(M) SNCH (aso
with a conpoupgagfi 1Geera! fReAEke d#E £OXX (Sdrvla ol 1 ARRLITES, @
Suspension concentrates are usually compounded so as to
5 obtain a stable, non-~sedimenting flowable product and
usually contain 10-75% w active ingredient, 0.5-15% w of
dispersing agents, 0.1~10% w of suspending agents such as
protective colloids and thixotropic agents, 0~10% w of
other additives such as defoamers, co¥rosion inhibitors,
10 stabilisers, penetrants and stickers, and water or an
organic 1liquid in which the active ingredient is
substantially insoluble; certain organic solids or
inorganic salts may be present dissolved in the
formulation to assist in preventing sedimentation or as

15 antifreeze agents for water.

Aqueous"dispersions and emulsions, for example
compositions obtained by diluting a wettable powder or a
concentrate according to the invention with water, also

20 lie within the scope of the invention. The said emulsions
may be of the water-in-oil or of the oil-in-water type,
and may have a thick "mayonnaise"-like consistency.

. The invention is illustrated by the following
25 Examples. In these Examples, when an optical rotation
angle 1is mentioned, it is the rotation in degrees caused
by 1 g of the compound in 1 ml of solution, in a tube of
10 cm length, at ambient temperature, using light of the
sodium D-line (589 nm).
30 '

EXAMPLE 1

{R,S)—~1-phenethyl amide
(Type I, A=2-F-Ph, R'=H, R’>=Ph-CH(CH;)~)
35 a) 2~Fluorobenzoyl-aminoacetonitrile.




hal ogen, preferably chlorine atom Suitably the reaction takes place in the
presence of an.organic solvent, preferably an amne, for exanple pyridine.
Sui tably an eIevated tenperature “for exanple [err] is enployed. Conpounds
of gener al f or mfh Beemu ldeqdy prepared froma nitrile conmpound of

gener al fornula ddi tion of hydroxyl am ne hydrochloride in

t he presence of: hydr oxi de, in the presence of water, at an
el evat ed tenperature or le [er a3FwWther information applicable to
each step nentioned above_for preparation of conmpounds of general formula
Il may be fol4dsio:Amidgaethnitonides heirodhl oXilds waandiSsoCeduints G

Shi 8 t - G
hine, O SRApgEKSk, U geteclal (dB0Gicay IR 3L BygA o
H. G Shine, ZJ-fHe%@bey@@yl@hbqn@e ands ¥ 1%D)tlores@§r ZQr-@peﬂ BORHm-

Houben- eyl ddfBondBefin 159 %1 %82kl webelaps gaa S0 BE %@rgﬂr
W ssenschaft en, gerlln 1990, % Zﬁntand DOS Z4338 1972)

72156p 3 1979° dpeBPipgofin ¢ At-77 T sﬁhxﬂg?z)‘”as ff’r?ﬂa’Fr%?ep

overnight. - The precipitate was filtered by suction and
récrystallisedﬂ-from. methanol plus water, filtered and
dried. '
Yield: 25.8 g beige solid (90.5%)

10 m.p. 70-72°C.

b) 5-(2-Fluorophenyl)-1,2,4-oxadiazole~-3~-carbonic acid
methyl ester.
25.9 g Fluorobenzoyl aminoacetonitrile was dissolved in
15 580 ml methanol and chilled to 0-5°C. 20.5 g Isopropyl
nitrite and after that 27.5 g acetyl chloride were slowly
dropped into the solution while stirring in an ice bath.
The mixture was stirred over a weekend at ambient
temperature. The precipitate was filtered and the
20 solution evaporated. The precipitate and residue were
together.heated with water for 10 minutes to 50°C, cooled
and the precipitate filtered by suction and dried. The
product was recrystallised from methanol.
Yield: 21.8 g white crystals (65.4%)
25 m.p. 103°. :

c) 5-(2-Flﬁofopheny1)-1,2,4-oxadiazole—3—carbonic acid-
N-(R,S)~1-phenethyl amide. '
1.6 g of .5—(2—f1uoropheny1)—1,é,4—oxadiazole-3-carbonic
30 acid methyl ester and 3.5 ml R,S~l-phenylethylamine were
stirred and heated to 80°C for 3 hours. The mixture was
dissolved in acetic acid ethyl ester, .extracted with 2M
hydrochloric acid and water, and the organic solution
dried and evaporated. The residue was cleaned by



Aci d chIoride—céﬁﬁﬁuﬂdS‘Uf'géneral formula IV may be prepared by converting
an ester ﬁgo nd.9fp [gyd formula IV to the acid, under standard
r]ﬂt

chl oride und ditions, suitably by means of thionyl chloride.
This is the et Date: 11 JAN 1999 -9- When the target
conpound of general formula Il is an anilide, in which [err] and [err]
respectively represent a hydrogen atonlaf% an optionally substituted phenyl
group, a preferred nethod involves reactThg the appropriate ester of

general T or it LY ALY PP AT b5 OB N2 L L cubsti e anhie [n

the presence o an | ne exa e an ether, prefe yclic

ether, for eﬁérﬁ@lrdpt@%@m@fﬁhe&h 46 W@ presence of an al kali netal

base, preferagleig hydr @ewhltgj%lqde@;glgqr) is suitably effected at a
temmrmureln;hergmw rom

condi tions thydrOX|de, and converting the acid to the acid

5 The structure was confirmed by NMR:
NMR 300 MHz, CDCl,; ; 1.65 ppm D 3H; 5.4 ppm M 1H;
7.25-7.4 ppm M 8H; 7.65 ppm M 1H; 8.2 ppm T 1H.

<

EXAMPLE 2

10 5—(2?Fluorophenyl}—1.2,4-oxadiazole—3-carbonic acid ~N-
(S)=1-phenethyl amide

The title compound was prepared as Example 1 above}
but using (S)-l1-phenylethylamine instead of the racemate.
15 Yield: 1.59 g white solid (71.1%)
m.p. 77-79°C, '
Rotation: alpha (D,22): +21.87 in methanol
The structure was confirmed by NMR, 99% S-~isomer.

20 EXAMPLE 3
5-t-Butyl-

2-lvmethvl amide
(Type I, A=t-Bu, R!=H, R?>=2-thienyl-CH,-)

25 a) Pivaloylaminoacetonitrile
The compound was'prepared according to Example 1 a) from
36.17 g pivaloylchloride and 27.76 g aminoacetonitrile
hydrochloride
Yield: 27.6 g white solid (65.6%)

30 m.p. ‘gs5°C. '

b) 5-t-Butyl-1,2,4-oxadiazole-3~carbonic acid ethyl

ester

9.5 g Pivaloylacetonitrile was dissolved in 150 ml
35 ethanol. The solution was .chilled to -~5°C. 7.84 g



anbi ent tenperature—to-the refl ux tenperature. Al ternatively the nethod

descri pgdgabey. skng‘%n acid chloride of general formula IV may suitably
be enpl [ “Pext book, information about the chemistry of
1, 2, 4- o &H Lbe found in Weissberger, The Chem stry of
Het er oc , Vol. 17, 245-262 (1962); and AR Katritzky, C W
Rees, Conprehensive Heterocyclic Chem stry, Perganon Press, 1984 Vol. 6,
386- 391. The conpounds of general fornula Il have been found to show
interesting activity as herbicides. Partixuatarly interesting activity has
been found a ainst_giasses and brgad Iegf,meedahﬁyre-and ost - , ener gence.
Sel ectivity TPPRPRELIBAET 1FEeYASSIEPEBeHet FBARYIT9EeR SRLPTLEG BRSVI des
a further asypestintrbBacpdefort 5§ whmites. Trhe isolutdoreplasestirreleet
Date: 11 JAN1999 hours 93n” an ice bath and for 2 days at ambient
temperature. The solution was filtered from byproduct and
5 evaporated. The residue was cleaned by chromatography
(silica gel, acetic acid ethyl ester/petroleum ether 1:1
viv) '
Yield: 11.5 g fluid
The structure was confirmed by NMR.
i0 _
c) 5-t-Butyl-1,2,4-oxadiazole~3-carbonic acid-N-
thiophen-2-ylmethyl amide.
1.5 g 5-t-Butyl-1,2,4~oxadiazole-3-carbonic acid ethyl
ester was heated with 2.5 ml 2-aminomethylthiophene
15 (excess) to 65°C for 6 hours. The mixture was dissolved in
dichloromethane and washed with 2M hydrochloric acid and
water. The solution was evaporated, the residue cleaned .
by chromatography and recrystallised with petroleum ether.
Yield: 1.44 g white solid (71.4%)
20 m.p. 83-85°. o
The structure was confirmed by NMR:
NMR 300 MHz CDCl; : 1.4 ppm S 9H; 4.8 ppm D 2H; 6.95 ppm M
1H; 7.05 ppm D 1H; 7.25 ppm M 2H.

25  EXAMPLE 4
3-(4-Chlorophenyl)-1,2, 4~oxadiazole~5-carbonic acid . n-

‘butylamide
(Type II, A=4-Cl-Ph, R'=H, R*=n-Bu)

30 a) .4—Chlorobenzyloxime amide.
10.43 g Hydroxylamine hydrochloride was dissolved in 10 ml
water. 6.0 g Sodium hydroxide dissolved in 25 ml water
was added. This solution was mixed with 20.6 g
4—chlorobénzonitrile in 100 ml ethanol. The charge was
35 stirred for 70 hours at 70°C, evaporated, and the residue



Compounds of generat—fermul a |V have al so been found to have sone
her bi ci dal ﬂﬁ&ﬂ%&iﬁsﬁﬂd accordingly a nethod of combating undesired plant

growh at a | # a conpound in which X is as defined above and
A representslaﬂmyv ﬂ substituted al kyl, cycloal kyl, al kenyl, phenyl,

pyridyl or t r a group of general formul a [err] mhere Z
represents an optionally substituted al kyl or phenyl group, mrepresents O,
1 or 2, and n represents 1 or 2, or a group of general forrmula [err] where
Z represents an optionally substituted al6kyl group and n represents 1 or 2,
Is also in accordance with the present invention. In a nethod as menti oned
above, the destygactedt wdthetti-~hmtiyigreethyl, etherconpBbad seflufdmey avasor nul a

|, may, for v‘?&@ﬂ@éeit\pfcér%ﬂ Olatorl0kgiieq SHd aQ'v&pQrQ%eQP 4k9‘f.‘ﬂé The

| ocus may be an_ agric ural or hortiCultural |ocus,_ conprising, fo
exanpl es a premidge ¥as|cleanad QYpFBFQWPEHQFEPHBd(§h§1FBc%§1cdﬁTEPﬁXl

undesi red phggghgloatheﬁﬁdaﬁde@gy@aallgs@a foliar spray application. The -
i nvention al OVIgg se of @ngyﬁg of general fornmula-‘ll or
general Tor |%e 5%% ) }bi ci de.

m.p. 130-132°C. ' _

b) 3-(4-Chlorophenyl)~-1,2,4-oxadiazole~5~-carbonic acid
ethyl ester :

10 7.6 g 4-Chlorobenzyloxime amide were dissolved in 15 ml
pyridine. 6.6 g Oxalic acid monocethyl ester chloride were
dropped in while chilling in an ice bath. The mixture was
heated to 70°C for 20 minutes, poured onto 100 ml ice
water, stirred for 15 minutes, filtered by suction and

15 dried.

Yield: 6.0 g white solid
n.p. 50-52°C
The structure was confirmed by NMR.

20 c) 3-(4~Chlorophenyl)-1,2,4-oxadiazole~5~carbonic acid-
N-butyl amide.
1.5 g 3-(4-Chlorophenyl)-1,2,4~oxadiazole~5~carbonic acid
ethyl ester were stirred with 1.46 g n-butyl amine at 70°C
for 1 hour. The mixture was dissolved in 15 ml t-butyl
25 methyl ether and washed with 2M hydrochloric acid and
water. The solution was evaporated and the residue
crystallised from diisopropyl ether.
Yield: 1.1 g white solid
m.p._87°c
30 The structure was confirmed by NMR:
NMR 300 MHz CDCl; : 0.9 ppm T 3H; 1.4 ppm M 2H; 1.6 ppm
M 2H; 3.45 ppm Q 2H; 7.1 ppm broad 1H, 7.45 ppm D 2H;
8.0 ppm D 2H.



A carrier in_a_herbicidal conposition for use according to the invention is
any nateri al Wi th which the -active ingredient is fornmulated to facilitate
appl|cat|on1hmsmﬁﬂﬁgg&5§chm e treated, or to facilitate storage, transport

of handllng be a solid or aliquid, including a nateria
which is nor ut whi ch has been conpressed to forma liquid,
and any of t he ca ormally used I n formul ati ng pesti ci dal
conpositions may be used. Preferably co 05|t|ons for use according to the
i nvention contain 0.5 to 95% by wei ght—ot7attive ingredient. This is the
repl acenent sheet Date: 11 1 JAN 1999 - 9b - Suitable solid carriers

I ncl ude natural and synthetic clays and silicates, for exanple natural
silicas such pxaMiir® gmaceous earths; magnesiumsilicates, for exanple

talcs; magnesipm, Al i im, Si1i6ake% 5018t 5 FXPRLG Al L 3BW;0i LS jand

vern1cuI|tes
thiophen-2-vl)-eth 1 amide
5 (Type II, A=i-Pr, R'=H, R’=2-thienyl-CH(CH,)-)

a) Isobutyryl oxime amide.

The compound was prepared as described in Example 4 a)

from 10.35 g isobutylnitrile and hydroxylamine. The
10 reaction mixture was heated for 20 hours to 70°C and

evaporated. The residue was extracted four times with t-

butyl methyl ether, and the extract was dried and

evaporated.

Yield: 16.1 g colourless oil (98%) raw material,
15 containing 82% by weight of the desired product (assessed

by NMR).

b) 3-Isopropyl-1,2,4-~oxadiazole-5-carbonic acid ethyl
ester
20. 10.2 g of the raw material from Example 5 a) containing
8.36 g isobutyryloxime amide was dissolved in 30 ml
pyridine. 15 g Oxalic acid monoethyl ester chloride was
added and the mixture heated for 15 minutes to 70°C. The
mixture was poured onto 70 ml ice water, extracted with t-
25 butyl methyl ether and the solution evaporated.
Yield: 10.4 g (68.9%) colourless fluid.

c) 3-Isopropyl-1,2,4-oxadiazole-5~carbonic acid-N-1-
thiophen-2-yl)-ethyl amide

30 1.84.g 3-Isopropyl-1,2,4~oxadiazole-5-carbonic acid ethyl
ester and 2.54 g 1-thiophen-2-ylethylamine were heated for
1 hour at 80°C. The mixture was dissolved in t-butyl
methyl ether, the solution washed with 2M sulphuric acid
and water and evaporated. The product was crystallised

35 from diisopropyl ether.



exanple—kaolinftes nDntonDiiIIonites and m cas; cal cium carbonate; cal cium

sul phat.e; TuﬂmuﬁﬁhmBsm synthetic hydrated silicon oxides and

synthetic n|un1S|I|cates el enents, for exanple carbon and
sul phur;

and synthetlc re5|ns or exanpl e coumarone resins, polyvinyl chloride,

acenent sheet Date: 11 JAN 1999 - 10 - natural

styrene polyners and copolyners; solid polychlorophenols; bi tunen; waxes;

and solid fertilisers, for exanple superphosphates. 5 Suitable liquid
carriers include water; alcohols, for exé Fe i sopropanol and gl ycol s;

ket ones, for exanple acetone nethyl ¥
and cycl ohex 12 othe? 9 %HEM%I$%1%9 6t%%) phatic 10  hydrocar bons,

exanpl e benzeng. tsd*@me and xyl ene; petroleumfractions, for exanple
Iég; gglnne and Ileg rn&éwte‘;f:ﬂel3 v?ésl.‘ séonplxgnr‘é ag;ckﬁdr ocar bons, for exanple
' NMR 300 MHz CDCl; : 1.35 ppm D 6H; 1.75 ppm D 3H; 3.1 ppm
5 P 1H; 5.6 ppm P 1H; 7.0 ppm M 1H; 7.1 ppm D 1H;

7.2-7.3 ppm M 2H.

Anilides of general formula I or II (R' =H, R!® =

optionally substituted phenyl) were also prepared from the

10 appropriate esters III or IV and an optionally substituted

aniline in tetrahydrofuran in the presence of sodium
hydride. An example is Example 6 hereunder.

EXAMPLE 6 |
15 3-Isopropenyl-1,2,4-oxadiazole-5-carbonic acid anilide
(Type II, A=CH,=C(CH,;)-, R'=H, R>=Ph)
5.46 g 3-Isopropene-1,2,4—-oxadiazole-5-carbonic acid
ethyl ester and 2.79 g aniline were dissolved in 15 ml
tetrahydrofuran. A suspension of 0.79 g sodium hydride in
20 9 ml tetrahydrofuran was added dropwise with stirring.
After addition of about half of the sodium hydride the
reaction began with evolution of hydrogen. The mixture
was refluxed for two hours and was stirred overnight. 100
- ml Acetic acid ethyl ester and the solution was stirred
25 with 50 ml water for a half hour. The mixture was
filtered from a byproduct, the organic solution separated,
dried and evaporated. The residue (2.8 g) was
chromatographed over a silica column using toluene as
eluant. The yield was 1.4 g of a yellow oil which was
30 cryséallised from diisopropyl ether plus petrol ether to
give 0.7 g of white crystals.
m.p. 80-82°C.
The structure was confirmed by NMR:

ket one, nethyl isobutyl ketone



tetrachloride, perchloroethylene and trichloroethane. M xtures of

di fferent I|qU|ds are often suitable. 15 Agricultural conposi tions are
often f eaﬂu:h&ﬂnsported in a concentrated formwhich is

subseque t he user before application. The presence of smal
anount s |ch Is a surface-active agent 20 facilitates this
process of d||ut|on hu preferably at |east one carrier in a conposition
according to the |nvent|on is a surface-active agent. For exanple the
conposition may contain at |east two carril@rs, at |east one of which is a
surface-active agent. 25 A surface-active agent may be an enul sifying
agent, a di spéiki athtMiE: 2 vetREtE 8dbntS: § PR Bdndnidman & IHni c.
Exanpl es of sui takjdh SURACE-,aCkbweTagrit 5. ﬂﬁﬂidﬁ ie $ofk %Ws B dddm
salts of polyacrylic acids 30 ~and Ilgnln sul phoni c aci ds;

condensati on H#bductstf fatty acids or aliphatic am nes or an1des
containing at least 12 carbon atons in the nolecule with ethyl ene oxide
and/ or pr@pylgﬁﬁggéggg% fatty acid esters of glycerol, sorbitan, sucrose or

pent aerytfrit sates of these
5-(3-Trifluoromethvlphenyl)~1,2,4-oxadiazole~3-carbonic

acid 3-methylanilide
(Type I, A=3-CF;~Ph, R!=H, R?=3-CH;~Ph)

10 3~Trifluorobenzoyl aminoacetonitrile was prepared
according to Example la from 14.8 g aminoacetonitrile and
33.4 g 3-trifluorobenzoylchloride. Yield: 35.4g white
solid (97%), m.p. 85-87°C.

15 5=-(3~Trifluoromethylphenyl)-1,2,4-oxadiazole~3-
carbonic acid ethyl ester was prepared according to
Example 1b from 35.4g 3-trifluoromethylbenzoyl
aminonitrile and 17.58 g isopropylnitrite in 400 mnml
ethanol. Yield: 32 g white solid (72.1%), m.p. 47-49°C.

20

From this ester 5-(3-trifluoromethylphenyl)-1,2,4~
oxadiazole-3~-carbonic acid was prepared. 32 g of the
ester was dissolved in 400 ml ethanol. A solution of 5.4
g sodium hydroxide in 100 ml water was added, the mixture

25 was stirred for 1 hour at 60°C and cooled to ambient
temperature. The precipitate was separated and the
solution evaporated. Precipitate and residue were
dissolved in water, the solution filtered and acidified
with concentrated hydrogen chloride. The acid

30 precipitated and was filtered by suction and dried.
Yield: 17.3 g white solid (61%), m.p. 113-114°C.

From this acid 5-(3-trifluoromethylphenyl)-1,2,4-
oxadiazol¢-3—carbonic acid chloride was prepared. 4.6 g
35 of the acid and 12 ml thionyl chloride were refluxed for



35 withe efﬁ‘TEne—oxrde—and/or propyl ene oxi de; condensati on products
of fatty ahﬁs(mgt gﬁﬁ henols for example [err] octyl phenol or

[err]-octyl yl ene oxi de and/ or propyl ene oxide; sul phates
or sul phon ', e condensation products; alkali or alkaline earth
metal 5 sal

sodlun1salts of sul phuric or sul phonic acid
esters contalnlng at least 10 carbon atons in the nolecule, for exanple
sodi um | auryl sul phate, sodi um secondary al kyl sul phates, sodium salts of
sul phonat ed castor oil, and sodi um al kyl20 y+ sul phonates such as 10

dodecyl benzene sul phonate; and pol yners of ethyl ene oxi de and copol yners of
et hyl ene oxi deSaheéumsepyTheenbxture Wahe emnpuAtedns Tluere ivasmdard my

for exanple Bg4f %@Jh@s&@z@smt LaRli% ROWEekatedUst yidll@NUlLS i1,

solutions, emnulsif concentrates, enulsions, suspension concentrates
and aerosols. Wettabl e powders usually contain 25, 50 or 75% w of active
i ngredi ent and usialdoy gcoft 8hilsi Fawdiltid @hlor isdd ivkreIisSeIveé@rin 39 0% w

of ‘a dispersing agent 3ade lighe NeCEssR Yy (AVIURIne ana 1.82 g

triethylamine were added. The mixture was refluxed for
3.5 hours, filtered and the solution was evaporated} The
residue was dissolved in acetic acid ester, the solution
washed with water and evaporated. The residue (2.3 g) was

10 cleaned by flash chromatography (silica column, acetic
acid ester/n-hexane 6:4). The product, the title
compound, was crystallised by rubbing with petrol ether.
Yield: 1.1 g (35%) white solid, m.p. 75-78°C.
The structure was confirmed by NMR:

15 NMR 300 MHz 1H in acetone; 2.3 ppm S 3H; 7.0 ppm D 1H; 7.3
ppm T 1H; 7.7 ppm M 2H; 8.0 ppm T 1H; 8.1 ppm D 1H; 8.5
ppm M 2H; 9.9 ppm S 1H.

Further Examples of type I and II as stated above
20 were prepared according to the methods of Examples 1 to 7
and are mentioned in Table 1 below. Structures were
checked by NMR. A symbol R or S as a superscript té a
carbon atom denotes the R or S isomer as being
predominant.
25 |
The following further compounds set out in Table 2
below are further examples of the general formula III and
IV as stated above.



20 stabiliser(s) and/or other additives such as penetrants or stickers.
Dusts,are usually fornmul ated as a dust concentrate having a sim|lar
conposition to that of a wettable powder but w thout a dispersant, and are
diluted in the field with further solid carrier to give a 25

conposi tion wusually _—containi Lory e —act| Lngred

G anul es are usualjy pfedare¢d Lo |haye et pegn 10 and 1P0 [BS|nmeph
(1.676 - 0.152 m)f, ¥anp mnay | bel manuf ag by apgllomerati gn pr
i mpregnation techrfj quep. -[Geperjakdly, | gr i 1] gorfaijn [lerf]-{75% w
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stabilisers,

penetrants and corrosion inhibitors.
are ysual |y conpounded so as to obtain a stable,

product and usually contain 10-75% w active ingredient,
0.1-10% w of suspendi ng agents such as protective

di spersi ng agents,

0. 5-15% w of

colloids gnd thixotropic agents . 0Q-100 at her additives such a
def oaners, ifbi | or|s, netrahtsland tickgrs,
wat er or itd | n jwhi i hgrledifent ils $ubpt ant i
i nsol ubl e; ifc bol}i g bl t|s y| bq pteserd| =
di ssol ved | i on t[0% i g $edj mgnEatEpri ok
antifreez er{ Aqus and ¢nmuf sijoR$,Cf 61| B
conpositi di Jutlin derf of al cdnce¢nty atje
accor di ng )n ‘i tih Wi tlthi h the |scope} of] t
i nvention.| B i ohs ng) I -ijn-¢i I} or gf 4 he e
oi | -in-wat ly -have,_ s¢"-1i ke qogsi st erjcy
i nvention by} t He?t les.|; ¥n fthgse|EXpEnyl €
when an of angld i s{t-he—rot-gt-i-ph—4n-ide
caused - '
S _
~ ) ~1 o] o ~| o} _ o Nl o
C e Ml > 1) M N] -~ M) O 3] - nj >
. i 0 n] s~} ~} =] =] )] O] O] i e~} - wy o~
7] U 0n 0n 1 ] 1] 1 t| | @ { 1 | nl o
. [y} M| adif 0] | ~} O} W ! 1 0 ~] O} Oof O d i ] ~
g ol ] A A N A O N W T ) V] =] Q) ] ] N [l Bl B B
~t O O ] A} Al =) ~] O] O O~ O | O} ] A o~ [o1] SN o [o] [+
.". é‘ I(i
. <o}
R Y IR I 2 I O I O A I I AR I I 1 AR I 8 (A
S Y = = = I I I Y S ] B .3 B3 By
' 1 A IS O B R I I O 5| S Bl % 8| & 8.818188
o~ ~l o x| ef > e ""“m -~ "'v_ Véﬂéﬂéﬂm
o 8l 5| b 2| 5| 8 b| §| B 3| o] 81 81 8] 2| 8| | b bl
! ] { [ ] ] ] { i ] { ] i [ t 1 i ] i
L o8]l < ! ol o 2] g 8 P 8] £ 8] )] S § LS L S <) &
a Al B o) 8] Al ™ el oo B A B | s~ B N o [N [+ o] A
I |
:r::r::x:_:::c::mz::::n:x::::mm:z:c:nu::r.::’:n:
=] F=J I~ I~ L £
[+ ] 0 =1 [+ <7 e
-2 EN-3 - B } 1l } <l o -3
[sTH <" I ¥} H N M A I I 2 m
I I ] M) B B § [« [T 1 - |
=] . ~l -] l} | [ ) | 31 1 ~| I = Ee] 13
| . SO O O Al A A QO A @ A O Of 1 [N
1] 21 &£ £ L} 1 [ 1 ] I { i 1 1 = [ ! t] o ~{ 1
4+ Rs B | ) <] << < | N| P << 21 <| < 4 =1 O] A
ke
o
3
[+} .
Q0 .
&8 .
O P> HIP =} =) M ) .
UE-lHHHHHH'HHHHHEHHHHH.HHHH
9
Z
)E \O ~ WVt 0 O ] N] M| | V] O] ~] ©] ] O ~l o™ ™ <T| | W
3] R I R R B R G R AN LR Y LR Bl IS B B R B B B B B

This Sheet Has Been Replaced

(W

1]

Suspensi on concentrates
non-sedi nenti ng fl owabl e

and
ally

as
anpl e

The

rees



by I g of the conpound in 1 m of solution, in a tube of 10 cmlength, at
anbi ent tenperature, using light of the sodiumD-line (589 nm. This is the
repl acenent sheet Date: 11 JAN 1999 - 13 - EXAMPLE 1 _

3-(4-Chl orophenvl )-1, 2, 4- oxadi azol e- 5-carboxylic acid n- butvlam de

(Formula I'l _A=4-C -Ph, _lerr] [err] a) 4-Chlorobenzyloxinme anide 10 .43 g
Hydr.oxyl am Ee hydr pchl o1 dg ﬂ@s d| 5sql ved i n} 10| mi watgr. |6. | pm|
- hydr oxi de df sgol veH ifn 25 m wgds added] Thi g spl uti g d wWith
20.6 g 4-chllogobengonitiil p |n 00 m{ e{hanol. | The fharge ed (f or
70 hours at{{[grn] pvaporated,] and fhg resijdue Thig ip tlhe t gheet
Date: 11 JAN 1999
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- 14 - extracted with t-butyl
dried and evapor at ed.

with water,
chr onat ography (silica gel,

met hyl

t - butyl
18.15 g white solid (71% m p.

[err].

et her.

b)

The sol ution was washed tw ce
The residue was cl eaned by
nmet hyl

ether) and crystallised. Yield:

3- (4- Chl or pphenyl oxadiazole-5-carboxvlic acid ethyl ester 7 6 0
4- Chl or obe zylcmme am'de wgreldissql ved |in} 15 m| pyrildine 6.6 g|OxaliE
aci d nonoefhyl {ester|{ chl ofide yperie droppdd {n il ejchillling ijn 4n fce
bath. The [ ¥ture|wasghealed to FOg|fof 40 i nutgs, {p ure}d bntjo 100| nl | ice
water, stifirgd|fol U53H nhtgs, |3 Gered Hy $uctign and diied. |Yigld] 60 g
white solifl T p. errﬁ The qgtriuceiurg was [copfifmed py INVR £)
3-(4-Cnhl or pphenyl ) - 4, 2,14- pxddi §zof e{5- far{bokylf c {ac{d (N t}ut y| famfde
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The conpound was prepared as described in Exanple 4 a) from 10.35 g
.isobutylnitrile and hydroxyl am ne.

hours to [err]

butyl net

Exanpl e
pyri di ne.
m Xture
i ce water
evapor at

-26

The reaction m xture was heated for
and evaporated. The residue was extracted four tines with t-

hyl ether, and the extract was dried and evaporated. Yield:
colourless oil 98% _raw nmmterial, containing 82% by wei
oduc] (hsdessed by NVR[ 1B) 3-1$ 1,12
b- dar hoxylijc acid gt hyl jestler| 1. > rlaw|ma} erfi a
cont aijni hg 18,.36 isg)utyggloxin 5 di sgol ped i
g ali c acia\nn oqt ayl egter ch added apduiit heg
H flor {15] nijnBtes| tq $err] 5{The pdur ¢d priifo
[ racted witlh §- putlyl | met hyl pt sdl uti op
elld: {10} 4 |1g (68| 999 ¢ollounl eps
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3-I'sopropenyl - 1, 2, 4- oxadi azol e-5-carboxylic acid anilide (Formula II, [err]
Lerr] [err] 5.46 g 3-1sopropene-1, 2, 4- oxadi azol e-5-carboxylic acid ethyl
ester and 2.79 g aniline were dissolved in 15 m tetrahydrofuran. A
suspension of 0.79 g sodiumhydride in 9 m tetrahydrofuran was added
dropwi se with stirring. After addition of about half of the sodi um hydride

the reactifpn bgoah with evol ution of hydrogen. 'The mixture was refl uxed
for two ho ndfwas stirred overnight. 100 m Acetic acid ethyl ester and
t he sol uti s ptirred with 50 mMl water for a half hour. The m xture
was fiIterédEf onja byproduct, the organic solution separated, dried and
evapor at ed Thgg residue (2.8 g¢g) was chromatographed over a silica
col um usi |l ugne as eluant. The yield was 1.4 g of a yellow oil which
was crysta d jromdiisopropyl ether plus petrol ether to give 0.7 g of
white crys J] mjp. [err]. The structure was confirmed by NVR This is the
repl acenen pet f Date: 11 JAN 1999
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-17- 1H NWMR 300 MHz: 2.2 ppm S 3H, 5.6 ppm S 1H, 6.2 ppm S 1H, 7.2 ppm T
IH 7.4 ppm T 2H, 7.7 ppm T 2H, 8.75 ppm S broad 1H. Further Exanples of
Formula Il as stated above were prepared according to the nethods of
Exanples 1 to 3 and are nmentioned in Table 1 bel ow Structures were
checked by NVR. A synbol R or S as a superscript to a carbon atom denotes
the R or S isonmer as being predoninant. The followi ng further conpounds set
out in Table 2 below are further exanples of the general fornula IV as
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Herbi cidal Activity To evaluate their herbicidal activity, cbrrpounds of

fformuLa Il and IV were tested using a representative range of plants:
mai ze, Zea mavs (2); rice, Ovza satlva (R); barnyard _grass,
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sol'utions of the test compounds in acetone containing 0.4% by weight of an
al kyl phenol / et hyl ene oxi de condensate avail able under the trade mark TRI TON
X-155. These acetone solutlons wer e diluted with wat er and the resulting

f Or m.jl at In’ilo A I 1 vl't’ CII’U A l C Clfo \v3 CJP I—I’j 1Iﬂ —t '_kg and | kg Of
active erial pey hedqtafe| ijn A \oluﬁe equifvall ent {to] 900 litres per
hectare i the| sgil] sprgy jand flol farf spyay tegt,| andjat} a dosage of |evel
equi val entj to {LO{ki{l ograms| of dct{ve materii al |pgr hegtare in a vol une
equi val ent Lo appr oxi ratjel ly B, JOO| lijtres per hectafelin the soil drench
tests. Thijsgi sjthe Jrepl gcejrent |sheett Dafe:} 11}IAN 1999 -25 - In the
pre- energemge I et s| uht fealt e Jowh sg I am§i|1the pgstt emergence tests
unt r eat ed sgll bgarf ng d4eed! i nd p| ar \Nerggu$ed ap gontrols. The
her bi ci dal ef fectls Jof [t he te$t |cohpglnds Were|assebsed |visually twel ve days
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and the soil, and thirteen days after drenching the soil and were recorded
on a 0-9 scale “Arating O indicates growth as untreated control, a rating
9 indicates death. An increase of 1 unit on the linear scale apprOX|nates
to a 10%increase in the level of effect. The results of the tests are set
out in Table 3 below. A blank space in-Tghl-e 3 for a conpound for which
other results are given indicates a rating 0. Were a conpound has no
resul ts and Henbieidah|Agtiiwitres, this indicates that data is not yet
avai l abl e, for thi.s compound. An asterisk denotes that a test was not
undertaken, or was not conpleted. This is the replacenent sheet Date: 11

JAN 1999 [err]Tq' avaluatendhedy harkitidhbedChhtity: cpmpolgws of

formula I, II, III and IV according to the invention were
5 tested using a representative range of plants: maize, Zea
mays (Z); rice, Oryza sativa (R); barnyard grass,

Echinochloa crusgalli (G); oat, Avena sativa (0); linseed,

Linum usitatissimum (L); mustard, Sinapsis alba (M) ; sugar
beet, Beta vulgaris (B) and sova bean, Glvycine max (S).

10
The tests fail into two categories, pre-emergence and
post-emergence. The pre-emergence tests involved spraying
a liquid formulation of the compound onto the soil in which
the seeds of the plant species mentioned above had recently
15 been sown. The post-emergence tests involved two types of
test, viz., soil drench and foliar spray tests. In the
soil drench tests the so0il in which the seedling plants of
the above species were growing was drenched with a liguid
formulation containing a compound of the invention, and in
20 ‘the foliar spray tests the seedling plants were sprayed

with such a formulation.

The so0il used in the tests was a prepared
‘horticultural loam.
25
The formulations used in the tests were prepared from
solutions of the test compounds in acetone containing 0.4%
by weight of an alkylphenol/ethylene oxide condensate
.available under the trade mark TRITON X-155. These acetone
30 solutions were diluted with water and the resulting
formulations applied at'dosége levels corresponding to Skg
and '1kg of active material per hectare in a volume
equivalent to 900 litres per hectare -in the soil spray and
foliar spray test, and at a dosage of level equivalent to
35 10 kilograms of active material "per hectare in a volume
equivalent to approximately 3,000 litres per hectare in the

soil drench tests. e
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_35_

10

15

20

In the pre-émergence tests untreatéd sown soil and in
the post-emergence tests untreated soil bearing seedling
plants were used as controls.

The herbicidal effects of the test compounds were
assessed visually twelve days after spraying the foliage
and the soil, and thirteen days after drenching the soil
and were recorded on a 0-9 scale. A rating 0 indicates
growth as untreated control, a rating 9 indicates death.
An increase of 1 unit on the linear scale approximates to
a 10% increase in the level of effect.’

The results of the tests are set out in Table 3 below.
A blank space in Table 3 for a compound for which other
results are given indicates a rating 0. Where a compound
has no results and entirely blank spaces, this indicates

~ that data is not yet available, for this compound. An

asterisk denotes that a test was not undertaken, or was not

completed.

R _

This Sheet

i~

t he



)

Date: 1 JANNg [err] [err] This is the repl acenent chtut Date: 11
JAN 1999 - - Ex. Dosage Pre- Emergence No. T H
\W| ]

Z H A S G C \ C. L A D AN L%
APBI\/II\/IZR(AI_OFFLNER AWV M Al M V
A M P A T—FETRATWIX t—N—T H
L E m noj N o < ™~
a .
{é = ™ aaN| O] oo N < < N
a
ARG ™ ~ ~ 0 O
g
vl O <N [ Te} ~ o
!
[}
Ml O < oo 0 0 o0~
s
[+ 4 [Te Wae ]
N o~ < TN
%) rol al oo ) o] o ool WIN] SN N~
m ool o] o] avo| avon| « ool o] von v on
>
o) = oo~ o~ o~ oo} ovon] ] v o~} o] e
“ .
Q
i Ja Wl 0] ON] SO VO o~ N[ O~ Vo[ o @
8|
&l o om|l N ve| ~ 0 ~~] ] o] o
>
t « | O o] nw| ovon| = V| ™ o vl oo o
o 3
™ % o < ™ <+ ™
b8
3 ] o TN N ™~ o~ o~ | W
Q
©
oo
m\
-3
a Nl Al BA] D] V] OA] V] BAR] B A] B
0 v O © ©
2z
S| m o) ) ) 1)) o (o))
2
= O ~ 0 (o)} o (o]
o
~
- < o~ ™~ (%)} [2)) s}
Nl
6]
5] o ) < © ©
3
] 0 Ty) 0 n o
L~
)
s ~ < ™~
(o] < ~ ~
x 0O o] -
®m =z -t ™~ “ <+ 7! t~ ) f)) — -
- This Sheet Ha

R



1
2 0.4

1 10.4

1.89 0.8

1*90 0.8

< ~
(e)] [o0]
(9\]
<
<t N 0O
— .
[00] <t o .
o 9.1N7 < ) zl ¢l L] s 9 I
~l 2] o | 9 v 8] 6l L 8 v S gl 9| ¢ 22
(@) (oY o ™)
N N~ oo 4 9 T
aNF™ St L e G 12
L & z 1
dh m s| z z S 0z
—
© t{ 9l s L T
o 2zl el 8|l L] z]| s v S 9} 9| ¢ b 6T
$# o - [ _ L|{ 8] 9 L T
L] 2l |o© v| 6] 8| 8 8 z G 8T
(o) ()]
el zl< |« | 2 ¢l L]l 8t ¢ 8 1
nl 7 Mn 9ol 6|6} 6| 9] e Zz S 9| s ¢ b LY
(¢) S P =2
2zl z| 2 o v gl 8] 9 9 T
Plols|vw NRED 2| 6] 6L L S °o| & 9 91
— © 2! s Z T
o 1 v 9] e 9 S 6T
" = < S| vl sisie| ¢ I
& ~ lo | 9l 6|l 6] ¢t] ol s 2 S v| 8 9 g A
D 5
N K2 o EA 4 Z Z I
.T v o z |0 vl el ol Tl 2 S ol |l €| v]| s €T
,le 2 la sl 6! 81 8] 5| 8 Z 1
1] 2 s 9l 6| 8| 6] ] s v S 2T
Q
SN _ : _ :
®s| g|{ | 1] 0| 95} ¥ s|ag|lw|1]0| 9] 8| 2 gl Ww|1}l0| 9| ¥
& — ey /by *ON
. 9ouabasus-axd Aexds xettod abesoq ey/by 0T yousap [TOS * X9
& = =
& OLQ ™
I\ 0 © - LE -
(9\] 0 . <t~ .
. % o AN O
< NHLO N Nt O,
— (@)} (o0] o<

<t
NOOAONAO OO T NO

laced

|

€|

|

This Sheet Has Been R«

[



This is the replacenent sheet Date: 11 JAN 1999 [err] This is the
repl acenent sheet Date: | JAN 1999 -35 - CLAI M5 1. A net hod of
conbat i ng ﬁﬁ!&?‘s-??':ﬁ% WWWTO t he
| ocus of afcopdBund of {gendral flornmuj & M¢rr] mher¢in A repfesents an
optional | yffsubstitjutedfal kyfl, alfkeny], al Rygyl, cyclodl kyT | aryf,
het er oaryl |for fFal k\ﬁ“’jﬁoup, or | & oﬁb“'of" Bnét al forjmul a [err] whdre Z
representsjag tiponal ly sdbstifuted al kyl or arxl grdup, m represernts 1 or
&~ NN \an o] ~| O .
2, andYrap5= ntis anioxyden ato [ a
o
AN
)
5 o | w
o
I (&) O™ N ~ N ~ 0
A .
~
o] (3]
7] 0o} Qo n 0n{ o win| snl <! ~v| 0w
m ool o ool aw| vo| o] o] | | oo
%‘ = 0 ™~ 00 ~ N oy 0 &~ > WYl s+tN| WO\ o ™~ ™~ o~ >~
~
o
ni A ~wo| o~ = ~V| el o~ V] SO OS] VO] O
9]
Bl o < | o] el va] « ol o
~ -
t ;2 0] 0 ~| oo~ ~unj o~ v o] = ONw| o~ VN
s ]
ok (24 ~ W
1
[} o < N o~ o o™
O m
A
U]\
o
A 0 0~ 0 | N Al O] IO~ N o 0 ~ n 0w~
[74] r~
2
el 20} o [+)] (3] [T¢ ] N
2
= o~ % o O © <~
Q
i
& =1 n ~ o n
3]
5t o ~
L]
© 0 =+ <
~4
‘6{- "
& 24 <
N ~
x O ™ < s} Ve ~ 0 O o — o~ ]
K = o~ ™~ ~N ~ o™ o~ o~ 3] © ¢ ™
This Sheet Has Been

EI

llleﬂlaced



group of general formula -S(O -.where mrepresents 0, 1 or 2; [err]
group; and [err]

represents a hydrogen atom or an al kyl

represents a

hydrogen at @m-or—an-—ontiqnally substituted allyl —alkenyl —allkynyl
cycl oal kyl, flarylep hetuercaryIJ ar 3l kyl | @ et erpas allkssl proup. vin| o
met hod as cllai ree—Hr—EHa-rt—wharenlA rJafes At-Sraf toftatty
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hal oal kyl gﬂog) Oor| an al kenlyl group, anWCptlo ally substitdgt®d pheny
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-36- group which is unsubstituted

or substituted by one or two npieties

S

i ndependent |y sel ected from hal ogen atons, and al kyl and hal oal kyl groups,
or a 2-thienyl, 2-pyridyl or 3-pyridyl group. 5. A nmethod as clai ned
in any one nﬁ§ qrecedlng clal s, ere n¢|§rr] epresent$ a hydrogen
atom 6. - A etihod as cllained inlany one of the pr dipg cllains
wherein R2 eprengenhs an @ptfi ghal Iy JuRsti td.‘ut“gdnal yl group{ an fal kenyl
group, or ap optd Llytsubsitituted gryllaralkyl—or -hat-erodralky—gi oup.
7. A et oﬁg clalmndg,.ln &l a8l & me;blaoR&.mpresents a[err\]N+IkyI
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group, or an optionally substituted phenyl group, and the C atom is
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* C L M S * 5 1. A conpound of the general fornula [err]
10 wherein A represents an.optionally substituted al kyl, al kenyl, al kynyl,
cycl oal kyl, aryl, heteroaryl or aral kyl group, or a group of general
formula [ergk epresents an optionally substituted al kyl or aryl

group, 15 n yeprgsentfp 1 or 2, and Y represents an oxygen atomor a group
of general jforpoteaiferr] where mrepresents 0, 1 or 2; {err] represents a
hydr ogen atjpm jom an al klyl group; and R2 represents a hydrogen atom or an
optionally {5 ttgred—l kyl , al kenyl, al kynyl, cycloal kyl, aryl,
heteroaryl | 2] = adal kyj or heteroaral kyl group. 2. A conmpound -as
clainmed i gfarm] I, wherein A represents an optionally substituted
al kyl, cycl érkyi, al kephyl, phenyl, pyridyl or thienyl group, or a group of
25 gener gforn1la' err] where X represents an optionally
substitute 4fk§1 or Dhtnyl group, mrepresents 0O, 1 or 2, and n represents
1 or 2, or roHp of gkneral fornula [err] where X represents an
optionally st tuyted |l kyl group and n represents 1 or 2.
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30 3. © A conpound as clained in Caim 2, wherein A represents an
al kyl .or hal oal kyl group, or an_ggﬁfqyl group, an optionally substituted
phenyl group, or a pyridyl group a thienyl group. 35 4. A conpound
as claimed in Caim 3, wherein A represents a C3.6 al kyl group, an
allyl group, a phenyl This is the replacenent sheet Date 29 MAY 1997
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10 [err] represents an optionally substituted al kyl group, an al kenyl
group, or an optionally substituted aryl, aral kyl or heteroaral kyl group.

7. A compound as clained in Caim. 6, wherein [err] 15

represents a [err] al kyl group, unsubstituted, or substituted by [err]
cycloal kyl, or by [err] al koxy or propargyl; or an allyl group; or by a
phenyl group which is optionally substituted by 1 or 2 noieties

i ndependent|y sel ected from hal ogen atons or [err] al kyl groups; or a group
of general 20 formula [err] alkylene where [err] represents a pyridyl,
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- 56 - 0. A éorrpound of general formula | or Il as defined by any of

Cains 1 to 7, when prepared by a process as clainmed in Caim8:- 10, A
conpound3mds@emeral formula I'll or IV per se, as deflrmﬂhﬁﬁmggég 8 11. A
process for the. preparation of an ester conpound of gen “Plaped

as claimed in Caim10, which 10 conpr¥ses treating a dEner al
formul a A—CO~NH—CH2-CN (VI) with a conmpound of general fornul (V1)

where R5 is an al kyl group, and with an al kanol XOH 15 12. A process

for the preparation of an ester conpound of general fornula IV, as clained
in Claim210, which conprises reacting an oxine amde A-C(NH2)=NOH (1 X) with
a conpound oﬁgﬁgaﬁ%ral formul a Hal COCOOX (X) where Hal represents a hal ogen
atom 20 13. An ester conpound of general fornula Ill, as defined by Caim

8, when prepgred by Q685 % Sl AR FAha

0—~N |
A& >—C0-——NR‘R2 —< )-co—-NR‘R2
N (I1)

wherein A represents an optionally Substituted alkyl,

10

alkenyl, alkynyl, cycloalkyl, aryl, heterocaryl or aralkyl
group, or a group of general formula X-Y-(CH,),~ where X
represents an optionally substituted alkyl or aryl group,
15 n represents 1 or 2, and Y represents an oxygen atom or a
group of general formula -~-S(0)_,~ where m represents 0, 1
or 2; R! represents a hydrogen atom or an alkyl group; and
R’ represents a hydrogen atom or an optionally substituted
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,
20 aralkyl or heterocaralkyl group.

2. A compound as claimed in Claim 1, wherein A
represents an optionally substituted alkyl, cycloalkyl,
alkenyl, phenyl, pyridyl or thienyl group, or a group of
25 géneral formula X-S(0),~(CH;), where X represents an
'optionally substituted alkyl or phenyl group, m represents
0, 1 or 2, and n represents 1 or 2, or a group of general
formula X-0-~(CH,}),- where X represents an optionally
substituted alkyl group and n represents 1 or 2.

30
3. A compound as claimed in Claim 2, wherein A
represents an alkyl or halecalkyl group, or an alkenyl
group, an optionally substituted phenyl group, or a
pyridyl group or a thienyl,group.

35

4. A compound as claimed ‘in  Claim 3, wherein A
represents a'q% alkyl group, an allyl group, a phenyl

HIIIIII |||I|| IIIII IIIII | IIII



11. 25 14. An ester conpound of general formula IV, as defined by daim
8,. when prepared by a process as clained in Caim112. 15. A process for the

preparation of an acid halide 30 conpound of general fornula Il or 1V,
as claimed in Caim110, by derivatising an ester conpound of general
formula I'll or 1V, as clainmed in Claim3d®, <13 or 14. 16. An acid halide
conpound of general formula Ill .or IV, 35 as defined by Caim8, when

prepared by greupcesichsisuswistitutied mas substitgited by onehenbitsicdal
conposi tion n fg I I claiyged in
any of d ai nx&&i{@ﬁié% Qnﬁe&%ﬂﬁgﬂgfiyo Qf‘%}?&r&i Ei?égugxgrlﬂqgn dtéis 6 %ﬂ?
conposi ti on akkylaapddhagoalky 9¥°“@§rrpt°ir5|%gz’eﬁ: jengl, t%\DPX’éF-QYér gr at

| east one of;:,%g{ldy;g gréupface- active agent. 19. A nethod of conbating
undesi red pl ant” growt h"at a
5. A compound as claimed in any precedlng clainm, wherein '

" R! represents a hydrogen atom.

6. A conmpound as claimed in any preceding claim, wherein

10 R’ represents an optionally substitute_d alkyl group, an
alkenyl group, or an optionally substituted aryl, aralkyl
or heteroaralkyl group.

7. A compound as claimed in Claim 6, wherein R?

15 represents é. C,s 2alkyl group, unsubstituted, or substituted
by C;, cycloalkyl, or by C;4 alkoxy or propargyl; or an
allyl group; or by a phenyl group which is optionally
substituted by 1 or 2 moieties independently selected from
halogen atoms or C;, alkyl groups; or a group of general

20 formula R*-C,, alkylene where R represents a pyridyl, furyl
or thienyl group, or a phenyl group which is optionally
substituted by one or two moieties independently selected
from halogen and C,, alkyl.

25 8. A process for the preparation of a compound of
general formula I or II, which comprises reacting a
' respective compound of the general formula III or IV

O—N N—0

30 -K )—co——x A—-« )—co——,—x
(1) (IV)

where X represents a halogen atom or a C;, alkoxy group,
with a compound of general formula HNR'R® (V), where A, R!
35 and R’ are as defined in any preceding clainm.

AR R O



10 | ocus, conprising application to the |ocus of a conpound of general
formula | or Il as clainmed in any of Clainms 1 to 7, or 9, or of a
conposition as clainmed in Claim17 or 18. 15 20. Use of a conpound of
general formula I or Il, as clained in any of Clains 1 to 7, or 9, .or of a
conposition as clainmed in CQaim17 or 186 as a herbicide. 21. A herbicida
conposition conprising a conpound of 20 general formula Il or IV as
clainmed in aay of ACcanppuhd, of3 gehbraid fikmilagel her Bt Asadefidniedr by?22. A

conposition cl aj 0. a f ai C LSLRY e carriers,
at | east onegg vﬂ#gﬁqﬁéﬁ%w g:os%f aclaél-%é‘ctgggf)éggﬁt l%}ZSIa ?érr%%%%%' 0
conbati ng unddaimed phaglagmo®t-h at a | ocus, conprising application to the
| ocus of a conpound of general forrmula Il or IV as clainmed in any of
Clains 30 10, 13, 14 and 16. 24. Use of a conpound of general fornula II
or 1V, a3 cl&Pmed?i FoRRPUSA QfigRrnaRRL 1§9nﬂlén&1'i6,°rasﬂé PRYELEEY d&S 35
25. A conpouadfohegepgr ghafiarsula I, 11, 111 or 1V, or a

11. A process for the preparation of an ester compound of
general formula IIX, as claimed in Claim 10, which

10 comprises treating a compound of general formula
A-CO-NH-CH,-CN (VI) with a compound of ‘general formula
R°*-ONO (VII) where R’ is an alkyl group, and with an
alkanol XOH.

15 12. A process for the preparation of an ester compound of
general formula IV, as claimed in Claim 10, which
comprises reacting an oxime amide A-C(NH,)=NOH (IX) with a
compound of. general formula HalCOCOOX (X) where Hal
represents a halogen atom.

20
13. An ester compound of general formula III, as defined
by Claim 8, when prepared by a process as claimed in Claim
11.

25 14. An ester compound of general formula IV, as defined
by Claim 8, when prepared by a process as claimed in Claim
12.

15. A process for the preparation of an acid halide

30 compound of general formula III or IV, as claimed in Claim
10, by derivatising an ester compound of general formula
IITI or IV, as claimed in Claim 10, 13 or 14.

16. An acid halide compound of general formula III or IV,

35 as defined by Claim 8, when prepared by a process as
claimed in Claim 15.

A



process for its preparation; or a conpound so prepared; or - 58 - a
herbici dal nethod, conposition or use involving such a conpound; any

aspect being

substantially as hereinbefore described or defined with

particular reference to the Exanpl es.

10

- 57 -

17. A herbicidal composition comprising a compound of
general formula I or II as claimed in any of Claims 1 to
7, or Claim 9, together with a carrier.

18. A composition as claimed in Claim 17, comprising at
least two carriers, at least one of which is a surface-

active agent.

19. A method of combating undesired plant growth at a
locus, comprising application to the locus of a compound
of general formula I or II as claimed “in any of Claims 1

“to 7, or 9, or of a composition as claimed in Claim 17 or

15

20

25

30

35

18.

20. Use of a compound of general formula I or II, as
claimed in any of Claims 1 to 7, or 9, or of a composition
as claimed in Claim 17 or 18, as a herbicide.

21. A herbicidal composition comprising a compound of
general formula III or IV as claimed in any of Claims 10,
13, 14 and 16, together with a carrier.

22. A composition as claimed in any of Claim 21
comprising at least two carriers, at least one of which is
a surface-active agent.

23. A method of combating undesired plant growth at a
locus, comprising application to the locus of a compound
of general formula III or IV as claimed in any of Claims
10, 13, 14 and 16.

24. ' Use of a compound of general formula III or IV, as
claimed in any of Claims 10, 13, 14 and 16, as a
herbicide.

25. A compound of general formula I, II, III or IV; or a
process for its preparation; or a compound so prepared; or

s

g

such



- 58 -
a herbicidal method, composition or use involving such a

compound; any such aspect being substantially as
hereinbefore described or defined with particular

reference to the Examples.
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