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Her bi ci dal 2. 6-di substituted pyridines-and 2. 4-di substituted pyr| éﬂ , -
The present invention relates to certain 2, 6-disubstituted pyridi n '8\/
2, 4- ditsubst i t']lﬁs%gcetHaSBee L, di nes, tf"lel r preparation and use agny o483

herb|C|des_ I g di nes, pyrimdines and their derivatives have
nmany uses in ttﬂﬂHﬂMﬂ %al area as 5 well as in agriculture
(herbicides, f I cides, anthelmntics, bird repellents),

reagents, i nternediates and chem cals for the polyner and textile
I ndustry. 2-Aryl pyrimdines and 2-pyrimdinyl-6-arylpyridines for
exanpl e have been descrl bed as _fungl Ci des (DE 40 29 654_and JO

2131- 480, respectivelHg irres st
2, 6- di phenyl pyri di nes, and struct uraI |y reI at ed 2, 4 d| phenyl pyr| m di nes

have been 10  disclosed in EP 354, 7
also said to be 'Ff@rgpgqnaglgentlgﬂéqlﬁgf, t06cgnal?1d2e§§fgﬂ2gt3§1dr yid neCst an\éeix Hls%]stlﬁxteda re
2, 6-di phenoxﬁ)mﬁ'dllﬁbsmﬁ&rpﬂébarﬁﬁbnh&desmmmbl shed in EP 572,093 as

her bi ci des. 4- Bh
DEr 2|90 |35e278 t o Pyigines, Lpﬁgr%ié?ﬁa%?rp tf’\%? nv;uveél Lav@%%q?j‘u%@s’]ﬁ&ighgmﬁycéﬁkgﬁ‘?& dh
Konst anz 5.99@}l daenscagndwwef(imntmcldh%tunmeﬂﬁeszaf(anmm Ajthelginties, irmwﬁwéﬁhwagents

pyr azol - 5-yl é%édxﬁe?%ﬁr&ﬁlamﬂéﬂﬁ foqiﬁéep%bymepdiﬁ\fé&we inastd), ol ogi cal acti V' ty is

di scl osed. 1 rising has now been found that rg
her bi ci dal aatﬁry}pxrwqi@eﬁmae%@rﬂv"m*f*'%ﬁeﬁnéw"dws%éw Sxariple have Boe Gesoribea s

fungicides (DE 40 29 654 and JO 2131-480, respectively). EP 263,958 is concerned with
herbicidal 2,6-diphenylpyridines, and structurally related 2,4-diphenylpyrimidines have been

10 disclosed in EP 354,766 and 425,247, respectively, which are also said to be herbicides. Another
example are 2,6-diphenoxypyridines, which have been published in EP 572,093 as herbicides. 4-
Phenoxy-2-pyrazol-1-yl-pyrimidines are disclosed in DE 29 35 578 to have fungicidal activity.
Huelsen (Diplomarbeit, Konstanz 1993) describes four distinct 2-(1 -methyl-3-trifluoromethyl-
pyrazol-5-ylyoxy)-6-phenyl pyridines, however, no biological activity is disclosed.

15 Surprisingly, it has now been found that good herbicidal activity is present in related, novel

pyridine and pyrimidine derivatives having both an aryl group and an aryloxy or a heteroaryloxy
group. These compounds unexpectedly show excellent activity and good crop selectivity in pre-
and post-emergence applications on both broadleaf and grassy weed species.

Accordingly, the present invention provides 2,6-substituted pyridines and 2,4-substituted

20  pyrimidines of the general formula |

0

wherein
A represents an optionally substituted aryl group or an optionally substituted 5- or 6-membered
nitrogen-containing heteroaromatic group or a difluorobenzodioxolyl group;

25 m represents an integer from 0 {0 5;
n represents an integer from 0 to 2;
R (or each R1) independently represents a hydrogen atom, an halogen atom, an optionally
substituted alkyl, alkenyl, alkinyl, alkoxy, alkoxyalkyl, dialkoxyalkyl, alkoxyalkoxy, alkyithio, amino,

alkylamino, dialkylamino, alkoxyamino or formamidino group;

-
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pyridi ne and pyri m di ne derivatives having both an aryl group and an

aryl oxy. or a heteroaryl oxy group. These conpounds unexpectedly show
excel l ént activity and good crop sel ect_iz\{i ty in pre- "~ and ACY-32483
post - ener gence applications on both broadl eaf and grassy weed species.

2Okt 5 R 2 ORI BB S A 4 P Sl
[ ér r] substituted aﬁ)&/l, alkenyl, alkinyl, haloalkyl, hgaloalkoxy, alkoxy, alkoxyalkyl, alkoxya{kp)(y, alkylthio

wherein Bup B4 AEE RYEnoASF P hiakPaliphong WP Skyjlduin@raby| group or an
optionally su%st I tuted 5- ni t r ogen- cont ai ni ng

or 6-nenbered
het er oar onat i 'Eﬁ'?ﬁfﬁts(?f’oéygﬁf‘ﬁﬂ%ﬂb@ﬂ’?bﬂdoxol yl group; 25 mrepresents an
i nt eger frem @ réppesents a nitrogematorr e ©eigreupan i nteger fromO0 to 2;

L ey T i, RSB RIS BB BBER S st .

hal ogen atom "an o
al koxy, al koxeardsgits aeipxgROXBIARG F repseseste pAHkarayR . al kyl t hi o, anmi no,
al kyl ami no, diheh R},aives Aot rédréc@nttytionen Q3-tHiffoRBiEt 61@,43diCHIgO or 2,4-dimethyl.

10 An aryl group as substituent or part of other substituents or in the definition of A is suitably
an optionally substituted phenyl or naphthyl group. Within the definition of A the 5- or 6-
membered heteroaryl group comprises optionally substituted 5- or 6-membered heterocycles
containing one or more nitrogen and/or oxygen and/or sulfur atoms, 1 to 3 nitrogen atoms being
preferred. Examples of such groups are pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl,

15  pyrazinyl, pyrimidyl, pyridazinyl, isoxazolyl, isothiazolyl and triazinyl groups. As far as A is
concerned the definition "aryl" does also include bicyclic systems which consist of a benzene ring
condensed with a 5- or 6-membered heterocyclic ring as defined above and in turn the 5- or 6-
membered heterocycles may be condensed with a benzene ring. Another preferred embodiment
of A is a difluorobenzodioxolyl group of formula

0, N

20

Generally, if any of the above mentioned moieties comprises an alkyl, alkenyl or alkinyl
group, such groups, unless otherwise specified, may be linear or branched and may contain 1 to
12, preferably 1 to 4, carbon atoms. Examples of such groups are methyl, ethyl, propyi, vinyl,
25  allyl, isopropyl, butyl, isobutyl and tertiary-butyl groups. The alkyl portion of a haloalkyl,
haloalkoxy, alkyithio or alkoxy group suitably has from 1 to 4 carbon atoms, preferably 1 or 2
carbon atoms. The number of carbon atoms in the alkoxyalkyl, alkoxyalkoxy or dialtkoxyalkyl
groups is up to 6, preferably up to 4, e.g. methoxymethyl, methoxymethoxy, methoxyethyl,
ethoxymethyl, ethoxyethoxy, dimethoxymethyl.
30
"Halogen" means a fluorine, chlorine, bromine or iodine atom, preferably fluorine, chlorine
or bromine. Haloalkyl and haloalkoxy are preferably mono-, di- or triflucroalkyl and -alkoxy,
especially trifluoromethyl and trifluoromethoxy.
When any groups are designated as beir{'g optionally substituted, the substituent groups
35  which are optionally present may be any of those customarily employed in the modification and/or
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-2 - Rlerr] (or each R err]) independently represents a hydrogen

at.om a haloge atom an optionally substituted al kyl, al kenyl,
al ki nyl, hal oal kyl, hal oal koxy, al koxy. g al koxyal kyl, al koxyal koxyACY 32483
al kylthio group or a nitro, cyano, SF, or a aI kyl sul phonyl or

al kyl sul fi nyldegdieptfnt of pesticidél EQPFRBENER] &8 e@p@ﬁ@ﬁ;ﬂs@étlteeﬂt@hﬂf maineini oraamdan&
Z represents. a pitro roviso t | f
A repr osent s 120 BBl PO BriaBo sHsEe PBiaprungs ot M pretdi iRy 8- itdsnc
represents arpesisjanee obaation, snitlorplant perstratians orsanglethgr desiyable propertyt ¢fenctRaerbidioals
not represent om¥a§rﬂgelr|"\e%rm% de dni-:-lo\"%%rﬂﬂt{éyslamg r&ﬁéeﬂ'sﬁ@tﬂfeﬂts?x'?ese?t in each part

2, 4-di met hyl . é group as substituent
subst i t ueRt s 9 #he Moleqiese ks felatien Grmaieties defined, abpynps comprising &ﬂ opfRnaln sybstjtuted

2 ubstituted n@h@nwoﬁp{maamhg Ry SHrRUSE. hawalkh, l&lkbb{% aﬂ@ftmal ﬁal&nkdtapt ﬁ{(ilﬂ'ﬂlﬁ an@r

- menber ed het er oar se on ute

6- menber ed hé’fa(gi'y% qrups, %ec'g%%ﬁ&aﬁﬁ%c%ﬁ@sgﬁe%'@ ?#/FE Z’T?'%ﬁﬁfﬁfnso%/%en
and/ or sul furcyatoohyd,roxyl €04-8lkonyt @mmmamd@Lmowcarbonyjrgmues red. Exanpl es
of such groups ange ﬁtho%ZtB' A.eués%@& ¥bovelds ?Jnﬁﬂlrbéin?hl 26 t@ﬁ%ﬂy JtﬂM{eH | 115

pyrazinyl, pyrimd a2| n ] soxazo SO riazl
groups. 8 féiﬁteai@mgloyp, Optlonal %@ﬁtﬁéﬁ"ﬁﬁeldcwdﬁe" £, 1PSPeciay ﬁugﬂne Odibéee gp@t@;omme

i ncl ude bi cyGhdnfs, ﬁb/&ﬁnﬁ@ﬁ:%ml §r|ﬁm6Qﬂ8ioi§3I ©fs- ak)}pma%rn@axy i01g-haloalkyl, cppﬂae&&ﬁx
with a 5- or 6-nenbered heterocyclic rin i ned above and in turn

5- or 6- and hapfary! gEues § ?se§':mé>}gl§e5“88ﬁ‘tfé‘ﬁs'§ﬂy frieRly Perrippieved: 1 itag.
Anot her pr ef eubLtLeprebeihgrprdferred. TypiobllyAhdisaliy, chdldalkekp 2ao Zatbiakythiy | grépeusgre Of

formula 20 trifluoromethyl, trifluoromethoxy and trifluoromethyithio groups.
15 The index m preferably means an integer from 1 to 3, n is preferably 1 (then R1 is not
hydrogen).

The compounds according to general formula | are oils, gums, or, predominantly, crystalline
solid materials. They can be used in agricuiture or related fields for the control of undesired plants
such as Alopecurus myosuroides, Echinochloa crus-galli, Setaria viridis, Galium aparine, Stellaria

20 media, Veronica persica, Lamium purpureum, Viola arvensis, Abutilon theophrasti, I[pomoea pur-
purea and Amaranthus retroflexus by pre- and post-emergence application. The compounds of
general formula | according to the invention possess a high herbicidal activity within a wide
concentration range and may be used in agriculture.

Preferred compounds are those wherein A represents a phenyl, pyridyl, or pyrazolyl group,

25 being substituted by one or more identical or different substituents selected from halogen atoms,
alkyl, alkoxy, haloalkyl, haloalkoxy and pentahalosulfanyl groups.

Especially preferred are compounds bearing a substituent in group A in meta-position
relative to the point of attachment of this group.

Good results in terms of control of undesired plant growth are obtained when A is meta-

30 substituted by a chlorine atom or a trifluoromethyl group, especially A being a 2-chloropyrid-4-yl,
1-methyi-3-trifluoromethylpyrazol-5-yl or 3-trifluoromethyiphenyl group.

Particularly good results in control of weeds are achieved with compounds wherein X
represents an oxygen atom. Especially good results are obtained with compounds wherein Z
represents a nitrogen atom.

35 The following formula | A represents a preferred embodiment of the invention:
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[err] Generally, if any of the above nentioned noieties
conpri ses an al kyl, al kenyl or alkinyl group, such groups, unless
ot herw se specified, may be linear or bpanched and may contain 1 %@y ao4g3
12, preferably 1 to 4, carbon atons. Exanples of such groups are nethyl,

et hyl, propyl, vinyl, 25 al |yl , isopropyl, butyl, isobutyl and
tertiary-butyl groups. The al portion of a hal oal kyl, This ShBR QK ced
al kylthio or al koxy group suita frogal to 4 carbon at hian
1 or 2 carbon atonms. The rbon atoms in the])ﬂnﬂﬂnﬁllﬂiﬁﬁ’y
al koxyal koxy or di al koxyal Kyl sii s up®to 6, prefe
e. g. nethoxynet hyl, nethoxy ; yl, et hoxynet hyl ,
et hoxyet hoxy, di net hoxynet hyl . " means a fluorine,
chlorine, brom ne or iodine atom preferxg ugrine, chlorine or
brom ne. Hal oal kyl and hal oal koxy are preferablﬁ nmonoz; di- or
trifluoroal kyl and -al koxy, especially trifluoronethyl and
trifluoronethoxy. When an{! A} oups are designated as being
optionally substituted, the substituent groups 35 which are optionally
present may be any of those customarily enployed in the nodification and/or
In this formula A represents 3-trifluoromethylphenyl, 2-chloropyrid-4-yl, 2-
trifluoromethylpyrid-4-yl, 2-diflucromethoxypyrid-4-yl or 1-methyl-3-triflucromethylpyrazol-5-yl, Rl
5  has the meaning given above; R2, R2' and R2" independently represent a hydrogen atom, a

fluorine, chiorine or bromine atom, one or two of them also a trifluoromethyi, trifluormethoxy or a

cyano group, R2" can further be a C,-C,-alkyl group, particularly tert-butyl.

The invention is exemplified by the following compounds:
2-(1"-methyl-3'-triflucromethylpyrazol-5'-yloxy)-6-(4"-trifluoromethylphenyl)pyridine,
2-(2' 4'-difluorophenyl)-6-methyl-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy) pyrimi-

dine, |
2;(2',4'-difluorophenyl)-6-methyl-4—(3“-trifluoromethylphenoxy)pyrimidine,
2-(2'-chloropyrid-4'-yloxy)-(4"-trifluoromethylphenyl) pyridine,
2-(2'-chloropyrid-4'-yloxy)-6-(3"-trifluoromethylphenyl)pyridine,
2-(3'-chlorophenyl)-5-methyl-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine,
2-(3'-chlorophenyl)-5-methyl-4-(3"-trifluoromethylphenoxy)pyrimidine,
2-(4'-fluorophenyl) -6-methyl -4-(3"-trifluoromethylphenoxy) pyrimidine,
2-(4'-fluorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-5-methyipyrimidine,
2-(4'-fluorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-6-methyl-pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-2-(2',4'-difluorophenyl)-5-methylpyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5,6-dimethyl-2-(4'-triflucromethoxyphenyl) pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5,6-dimethyl-2-(4'-triflucromethylphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5-methyl-2-(4'-triflucromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5-methyl-2-(4'-triflucromethylphenyt) pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-6-methyl-2-(4'-trifluoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-8-methyl-2-(4"-trifluoromethylphenyl)pyrimidine,
5-ethyl-6-(4"-trifluoromethylphenyl)-2-(3'-triflucromethylphenyl)pyridine,
4-methyl-6-(4"-trifluoromethoxyphenyl)-2-(1'-methyl-3'-trifluoromethylpyrazol-5'-yloxy)-

pyridine,
4-methyl-6-(4"-trifluoromethoxyphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4-methyl-6-(4"-trifluoromethylphenyl)-2-(1'-methyl-3'-trifluoromethylpyrazol-5'-yloxy} pyri-

dine,
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devt Shoerdlat Bt Repletd; cj dal conpounds and are especial |y
subst I tuents t nhance the herbicidal activity
associated wt of the present invention,or influeng

persi stence of ‘action, soil or plant pénetration, or any other dgxsq reed

property of such herbleldal conpounds. There may be one or nore of
the same or diff eferathysEitifluoremetyipheny@Rt(2 ichiowapid-4ralexy)@ridinef t he

nol ecul es. In rel atnhéaglr 6-@4"Wlu8rbhﬁﬁ1ylgﬁ‘édy5@42 @hnemsym 9!9%)}r|§|h€'9 an
optionally substitut arts of

AlK
hal oal kyl , al koxy® "aq“kyyﬁ(‘}%'.f'6°’°?f§¥%gk‘of&‘?‘hy'aﬁ WF%{ ?FBV'%%FN 3 “yioxy)ayrigimey | ani no

groups, specific e;samrpétbgs -24q#"-tifluciomethbsiphényHat(s'-metbyl 3 giflpdierhisthyipyradopsren
atons, nitro, &hmmn%r oxyl, Cerr]-al koxy, ([err]-hal oal koxy and
d er r] al koxycar bonyl In relation to noieties defined

above as conpri si A§- (%metmfb&(ﬁwailuorymslbbmhenyt)GdS"anfworametmhendxe)pmanq.
group, optional sylaso%éthwal(&.mfmsrbm%yllaﬁéngmrze---m.er%ﬁ g{yi Mer{okﬂ@{rfnnﬁ e, Chlorine

and brom ne ano, amno, err|-al kyl,
Cl. 4-al koxy, [ er PP-imatoAfmetty- 31"1“]"1%%'%@}9‘ -5 ‘Y°XY) -2- (éﬁ@ﬂ”ﬁfi’l"@%ﬂ fanyl
groups such as SF[erri;he]qynpym’a.dmubstltuents may suitably be enployed, 1 to 2

substituents bein [ Y I aloak Xy, and
hal oal kyl thio gr ogﬂge"gl' § 'methylpg%yf??d{)r%%&'ﬁ r'ﬁlyqqmghyﬂfa&ﬂe‘g(‘%m%ﬁp‘ﬁﬁ?ﬂd'"e'
trifluoromethylt hbmethybai{gsmethiphenyl)- 4-(3":Ifﬁfmoioméﬂwlpherpkﬁbﬁinﬂdbrhq means an

i nteger from1l togd

;I'he conpounds accorcﬁalﬂﬂqgé ? opggl%‘grﬁgﬁé)%%'ﬂerqﬁ% é’|§'tfk%’°me}rglpyg¥g 52080

predoni nantly, cryst aPyrinigine, solid materi aI s. They can be used in

28 2 Ih cglst g\l r g 22 u; 55%@@ 3. (&irﬂ%rérﬁéth&x?&eﬁﬂ{m (@Jtnﬂ%rohh@ﬂ?lﬁhén@@t);gvrnlﬁmr%l idis

Gal i um apar Pne S? é’lr%/hgféj - qumérﬂ?%wpi'e nf'l?g‘yb'gggiuegmeﬁ&'ﬁi”a?ﬁ'EUY'WP eum

Vi ol a arvensi s, Abutipyimidifeeophrasti, | pom)ea pur - . purea and

A A s e O P o B AT RS BRI AL s
hi gh her bi ci dal a@ﬁ"xﬂu@ryphmylhz ki -mewvldié-tﬂﬂuorometbﬂmmt$‘atomdwrndna,ge and may be

used in agricul tuéﬁ'neth -2-(4%trifl thdySHeRY -6 ARIM PSRRI AR 1abR)H N A
represents a phenyl, S);%/' (dﬁzfuor%r?e pﬂ‘g{zeof{/ Gllgr oup, 25 ° bef%@éf%\g?%g%)ed by
fe

one or nore identical rent substituents sel ected from hal ogen
at ons, . 6-methyl-2-(4'-trifluoromethoxyphenyl)-4-(3"-trifluoromethylphenoxy) pyrimidine,

6-methyl-4-(3"-trifluoromethylphenoxy)-2-(4'-trifluoromethylphenyl)pyrimidine,
6-methyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazol-5"-yloxy)-
pyrimidine
6-methyl-2-(4'-cyanophenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazol-5"-yloxy)pyrimidine
6-methoxy-2-(4’-cyanophenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazol-5"-yloxy)-
pyrimidine
6-methyl-4-(2",2"-difluoro-1",3"-benzodioxol-4"-yl)-2-(4"-trifluoromethylphenyl)-
pyrimidine
6-ethyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-ethyl-2-(4'-trifluoromethyiphenyl)- 4-(3"-triflucromethylphenoxy)pyrimidine
6-methyl-2-(4'-methylsulfonylphenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazol-5"-yloxy)-
pyrimidine
6-ethyl-2-(4'-trifluoromethyiphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine
6-propargyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine

_ .
THIS SHEET k-
REPLACE n

e s b o

UG




al kyl, al koxy, hal oal kyl, hal oal koxy and_pent ahal osul f anyl groups.
Especially preferred are conpounds bearing a substituent in group Ain
met a- posi tion relative to the pognt of attachment of this QU a3
Good, results in terns of control of undesired plant growh are obtaine
when A is neta- substi t ut ed ne atomor a trifluoronethyl

group, especially Q"ﬁ@]oﬁﬂ“%{hyi'zéﬁ%%@ﬁwgf“ 43 >}pfluoromethylpthnoxy)pynmndnne
-methyl -3-trifl uormtthwbmweawherﬁxwz (O'Ftntﬁmfdmefﬂylpﬁér(yl)”ﬁ\jrhyduw‘leny| gr oup.

Particul arly good uIt n.contr £6! unds
wherein X b 8 MRS B e R U B el RPN
obtained with corrp@uhld@ Mdrimomn@thylphenyl) %(ébme@ﬁfﬂﬁlﬂaornmahhwgsenzoaﬁbmxy%

The follow ng formula by fifigPresents a preferred embodi ment of the

i nventi on:
[err] 6-bromo-2-(4'-trifluoromethylphenyl)-4-(1 "-methyl-:’["-ér,}f_l,l{];tomethylpyrazol-5"-yloxy)-

pyrimidine
6-chloro-2-(4'-chloromethylphenyl)-4-(1"-methyl-3"-triflucromethylpyrazol-5"-yloxy)-
pyrimidine
6-fluoro-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-methoxy-2-(4'-trifluoromethylphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
6-methoxy-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-methoxy-2-{4'-trifluoromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine,
5-methoxy-2-(4'-trifluoromethyiphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5-methoxy-2-(4'-triflucromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
5-methoxy-2-(4'-trifluoromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine,
6-ethylamino-2-(4'-trifluoromethylphenyf)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yi-
oxy)pyrimidine
6-methoxyamino-2-(4'-chlorophenyl)-4-(1"-methyl-3"-trifluoromethylipyrazol-5"-yioxy)-
pyrimidine
6-vinyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine

The compounds according to the invention can be prepared by conventional methods.
A suitable process for the preparation of the compounds of general formula | comprises the

reaction of a compound of general formula Il
1
R

n

S 1)

A—XM
(V)

wherein Z, A, R', R2, m, n and X are as defined hereinbefore; Hal represents a halogen atom;
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with a compound of general formula IV

10 and M represents a metal atom.
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(r A In this formula A represents 3-trifl uoronethyl phenyl,

2-chl oropyrid-4-yl, 2- trifluoronethyl pyrid-4-yl,
2-di fl uoronet hoxypyrid-4-yl or 1 -methy}:3-trifluoronethyl pyrazol sgyydzegR1
5 has the meani ng gi ven above; R err] , Rerr] and Rerr]

I ndependent | y r epriesiaidgea afoyci0 greag bataihymalagen atomf $uitablly aduorink| eridrine o bromine
brom ne atom e _or of th u Y0 o Lo ret.h or
a0 " eyano APBaEE Crpiee) e SR fork 1 gt bt by BelToqhsutpl phol REER SR e
particul arly tsedtsogiymynd potassium being preferrsthe i nvention is exenplified by the
fol | ow ng_compoungigmatively, a compound or %}neral formula XV

-methyl -3"-trifluoronet hy pyrazol yl oxy)-6-(4"-trifl uoronethyl phenyl) py
ridine, 2-(2',4" -difluoropényl)-6-nethyl-4-(1
"-nethyl-30-trif|uoronethylpyrazoI-S"- | oxy) pyrim -
di ne,
2-(2',4'-difluorophenyl)-6-nethyl -
2-(2'-chl oropyrid-4'-yl oxy) - (4A-{r|
2-(2'-chloropyrid-4'-yloxy)-6-(3"eftri
2- (3" -chl orophenyl)-5-nethyl -4-(1
"-met hyl -3"-trfl uoronet hyl pyrazol -5"-yl oxy)p di ne,
2- (3" -chl arophenyl)-5-met hyl -4-(3"-t rf,{ or onet hyl phenoxy) pyri m di ne,
2- (4" -1l udr ophenyl) - 6 met hyl -4-(3"- tr| f | uor onet hyl phenoxy) pyri m di ne,
2- (4' - f1 uor opkrensin - BZandl m are as defined hereinbefore, may react with R'-H, preferable in the presence
(2) Enzt f‘%’: ug(r)o:) fidl EO'frﬁﬁ i@kﬂ%ﬁ&i@%ubgtltu%hw&y, aIE@&QK&@yﬁmml@%mmo alkylamino,
0- net hyl - 3" tq“@"m %aq)mmwaw\oawve eprapplips O geBeraldermlalpy r i mi di ne,
4-(2"-chl Or opyri obcﬂnpo)ah@qy\)méeuﬁ B ls‘hlkyﬁylfoi' HIRE plae@wf)he@lym bwb@mwtvﬁedl @f.be

|4 dl( ﬁ e - chl e Op;}{'era;laacrled fron¥ comBQung’é I, wﬂereln I{‘ is a alg)gen- gtgm pre era Y cnlonr}/ep Or%ngml}lg Y, m

4- (2' - chl or oprgadtidn 41 R}-HoocygaborGetdll derivatues 2hefrebf - grefefabledn theetrasdnpé eny Itr)apgmqnm
di ne,

P
I f1 uoronet hyl phenoxy) pyri m di ne,
henyl ) pyri di ne,
phenyl)pyridine,
R m

metal catalyst or a base.
Compounds XV can be prepared from Ill, wherein R’ is Hal, Z is nitrogen, Hal, R and m
are defined as hereinbefore, by reaction with |V as described above, X means oxygen, applying
15  about 2 equivalents of [V.

In practice, the reaction may be carried out in the absence or presence of a solvent which
promotes the reaction or at least does not interfere with it. Preferred are polar, aprotic or protic
solvents, suitably being N,N-dimethylformamide or dimethylsulfoxide or sulfolane, or an ether,

20 such as tetrahydrofurane or dioxane, or alcohols, or water or mixtures thereof. The reaction is
carried out at a temperature between ambient temperature and the reflux temperature of the
reaction mixture, preferably at elevated temperature, especially reflux temperature.

Compounds of formula 1l in which Z represents a C-H group and n is 0 may be obtained by
reacting a compound of general formula V

H.C

A2,

25 \))
wherein R? and m are as defined hereinbefore, with an aldehyde, suitably formaldehyde, and a
dialkylamine, suitably dimethylamine, according to Org. Synthesis Col. Vol. [li, 305f, in a solvent,

conveniently an alcohol, preferably ethanol, to give a compound of general formula VI,

e
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4-'( 2-chl oropyrid-4"-yl oxy)-5-met hyl -2-(4'-trifluoronmethoxyphenyl)pyrim di ne

4- (2"- CHI oropyri d- 48-yl oxy) - 5- net hyl - 2:%4' -trifluoronethyl phenyl) psmsgdide,
4-(2"-chloropyrid-4'-yl oxy)-6-mnet hyl - 4' -trifluoronet hoxyphenyl ? yrimdin

-trifluoronethyl phenyl ) pyrim di ne

5-ethyl-6-(4"-trifluoronethyl phenyl) -2 Luﬁgnnnmydphenyl)pyridine,
4-net hyl - 6- (4"-trifl uoronet hoxyphenyl m X
"-methyl-3'-trifluoronethyl pyrazed,),® -yl oxy) pyri di ne,
4-met hyl -6-(4"-trifl uoronmet hoxyphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4 met hyl - 6- (4" - trlfluoronethylphenyl) 2- (ly

"-methyl-3"-trifluoronethyl pyrazol - onxy?pyrl- P di ne,
43rret hyl - 6- ](4wmt:ﬁ i éubeémﬁﬁmébae@w&o}mﬁ’g {o2DBre ok Qr7omier (1674 withl X APhRYRiLAT AR,
4- et hyl - 6- (48U“FP'VPWG‘BP'BW@P%‘F&{‘Eﬁy?‘)mp?”'edz"fﬂefPﬂf%JF%WPN&L 4' -yl oxy) pyri di ne
4- et hyl - 6- (4" -f 1 uor ophenyl ) - 2- ( 1

met hyl - 3-trifl uoronethyl pyrazol -5' -yl oxy)yrJdi ne,
6-dinethyl-2-(4'-trifIuoronethoxyphenyl)ﬂ4-( K+
-met hyl -3"-trifluoromethyl pyrazol -5"-yl - y oxy)pyri mdine,

5,6-dinethyl-2-(4"-trifluoromet hoxyphenyl)-41](3"-trifl uoronet hyl phenoxy) pyr
i mdine,

5, 6-di met hyl -2-(4'-trifluoronethyl phenyl)-4-(3"-trifluoromethyl phenoxy) pyri
mdine, 5 ,6-dinmethyl-4-(1 (v

-methyl-3"-trifluoromethyl pyrazol -5"-yl oxy)-2-(4"-trif |uoronethyl -

phenyl ) pyrs m ehereip Y is an alkoxy group or an NHp-group, preferably an ethoxy group, in a solvent, suitably

an alcohol, preferably ethanol, to give a compound of general formula Vi,

vy

which is further converted by reacting VIl with phosphoryl halogenides (Miiller, E., Chem. Ber.
10 42, 423 (1909); Katritzky et al., J. Chem. Soc., Perkin Trans. Part 1, 1980, 2743-2754), preferably
phosphoryl bromide or phosphoryl chloride at elevated temperatures, ideally reflux temperature,
to give a compound of general formula Ill.
An alternative, and preferred process for the preparation of compounds of general formula
IIl in which Z represents a C-H group, comprises reacting a 2,6-dihalopyridine of general formula
15 IX

(1X)
wherein R' and n are as defined hereinbefore, and each Haly and Hal, independently represents
a halogen atom, with an organometallic benzene derivative of general formula (X) in an

approximately equimolar ratio,
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5- et hyl

-2-(3' -met hyl phenyl )-4-(1

"-met hyi -3"-trifluoronethyl pyrazol -5"-yl oxy) pyri m di ne,
5- et hyl - 2- (3' - met hyl phenyl ) -4-(3"-trifd uoromnet hyl phenoxy) pyri m di@e32483
5- et hyl - 2- (4' -t nfl uor onet hoxyphenyl )-4-(1
‘-methyl -3 -trifluoromethyl pyrazol -5"-yl &y) - pyri m di ne,
5-nmet hyl -2-(4'-trifluoronet hoxyphenyl)-4-£ rifl uoromethyl phenoxy) pyrimd
ine, 5-nethyl-2-(4"-trifluoronethyl phenyl =10 12
"-methyl-3"-trifluoromethyl pyrazol -5"-yl 63 M pyrindine,
5-met hyl -4-(3"-trifluoronethyl phenoxy)-2-(4 -trifluoronethyl phenyl) pyri m di
ne, 6- (4" -fl uorophenyl)-2-(1 (X)

-met hyl - 3" - el 9% SHaEHh Qééld@ﬂr{é’azag|heémb¥ﬂo@(¥9|@Mrréﬁé§%ﬁts an alkali metal atom, or borine,
6- et hyl - 2 (4" -trifluoronethoxyphenyl)-4 ﬂ
- met hyl - 3" - t ©f HiM @5 FMBERASHY PRANGPH FePper Qptignally in the presenggpfiatiasitien metal catalyst.
6- met hyl - 2 (4' -t mhé laurn owaril eayyienanyydikaldmétal, pretérhibly Gihue tahy |tk faeHoA Py bei d
i ne,
6- met hy! - 3- ( 27EP PYY T, 8P BRIREH GPIBHEIERy Freieratly ethers. 49 gt 3 FRTHRID AEIRPESH TR ai
ne, 6-net hyI {IR-esdentibityl 49 disalasee irh@ogkanuy\Waketield, I Chem. Soc., 1969, 2376, or in unpolar
STeL Y- 3 PRBUE AIRE! By eERS bedkiocd RAKNCM. ot o, TetBhbdrsh To8 117,
6 met hyI - cyanop

- met hyl - 3 - pent QOMDGWIS’étOh pyia 4 whewZ qieans Gipyigl i flloriee, R’ is hydrogen, R?and m

6- et hoxy- 2- afe aﬁ%ﬁm{b@é&}ﬂehélcérﬂ-funher be converted to compounds of formula M, wheren=1,Z

- et hyl -
6 nmet hyl

?Ql pent gsf lCHO#ioet F% rﬁ?l Héom-are asy de?mgn) hereinbefore QXJ h is m posmon 3 and means

, 3" - benzodl memiyltmb-(g/ﬂ gnothef group frofnl the setndzistribep ihefoyd, Xhat is introdupytiié i fdrmef an

6- et hyl
6- et hyl

) 2 (4 ele% All%oFegﬁaftgyanBQ§ng?o: é’l-ef)')%%hf)d describe% yblyi %ur%ﬂoHeT, Marsais,F and

- net hyl -
¢ - 2 ( 4'Quegdinerds ch@gandmstadieydhem., 1981, 139-150.

-t or one

4-(3'-trifluoromgg ﬁrﬁé&g?d?%ﬂéb\él:dtlgﬁ Sif'cgﬁlfxounds of formula IlI, in which Z represents a nitrogen

6- met hyl -
- et hyl -
6- et hyl -

6- propargyl -2-(4'-trifluoronethyl phaqny

"-met hyl

2- (4’ - et hyl sul f ony| phenyl ) - ¢
3 - p&IRMFIT FS%?‘H\W%W&"ZB?"ZS'"'
2-(4'-trifluoronethyl phenyl)-4-

gyg,rychlondes of tlm,gqnﬁqaypwla Xl

chl oropyri d-4' -yl oxy) pyri m di ne
x HC

-3"-trifluoronethyl pyrazol -

(x

wherein R% and m are as defined hereinbefore with a compound of formula X| or a salt thereof,
O 0

R11 O-alkyl
1
Rz
(X1
20  wherein each R11 and R12 independently are as defined hereinbefore; and the O-alkyl group is

suitably methoxy or ethoxy, to give a pyrimidinone of general formula XllI, in which R' can also be
hydroxyl.
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pyr| i d| ne 'Sheef ¢ Bee ‘Fdz (4' -chl orophenyl )-4-( 1
- net hyl - | yI pyrazol - 5" -yl oxy) - pyri m di ne

6- met hoxyrre orophenyl ) - 4- (:fc';'g ri fluoromet hyl phenoxy) PyArdYrgzqhgle

6- met hoxynet hyl - Zdo{h o@r{alsfar@m\b&nwhhmélx(a?r Kb dr 0 o) B

j Ei"-t ritl uordggcen e |nt eno}?gr)examgle in rtlraf!';le rgrrr %?%Sr%} 89755}yan21%y0rg C%em 26, 412f.

"-met hyl - 3" -t (ideoyor onet hyl pyrazol - 5" -yl oxy) 2-(4' -trifluoronethyl phenyl) py
rim dine The resg lcﬁrﬁf g&'ﬁ)po%né %f&rmﬁ lae 5’(?5%”% JﬂXy e 6u£tlé<gc]6rding to Liebigs

"-methyl -3"-trifl uororme
pyri m di ne5  Ann. 1980, 13926ubarmmarmc €0Nent isiitdblycanoateathil/ansherafpraplyetitanol, and in the

"-nethyl-3"-t rp?é(shh&rd?ggﬁéb){ EMEI?%@H Qkox)@eg)ﬂ@ferabl sodlum ethoxide.
pyrlmdlne (4 |"'or onret hy| phenyl

-methyl -3"-trifl u&ogm@qnﬁiﬁ|obf9%}(lll5nayﬁu5§@>qyenﬂy be converted %'lmto colrlnpg&ndsm,forrﬁglailhe

6-f1 uoro- 2" ( 4es§dnh£llytusrau§eﬁdwluplmawé hand-Pightt, J. Chem. Soc., 1945, 347, by reaction with a
p;/p?ﬁnh)é: ne -t hosp oryPF{EIt hé’mdoey ora’t%mnyIShalc}/glegféX)cfr phosgene, preferably phosphoryl chloride,
6- met hoxy1@- ( $hesphodyl romiee idegilypihaimy hhseded 8f' a lsolhédtuairejemddyﬂemhenanxg@ {oyobtain d

'|' ne, ) ?mﬂ dg&tfﬂ,gfmé g- (4 -t'r'i fl uor onet hyl phenyl )-4-(1
-met hyl 3"-tri or onet razol -5"-yl oxy) - g rimdine
Compounds of formula [l in the meaning above with R'=F may be obfained from

compound lil when R' is chiorine or amino according to procedures known in the art, like
described in Tullock C.W. et al, J.Am.Chem.So0c¢. 1960, 5197 or Kiburis J. Klister J.
15 J.Chem.Soc.Chem.Com. 1969, 381
Compounds of general formula IV are known or may be prepared by known methods. They
may be prepared and isolated separately or may be prepared in sifu. Generally, a compound of
general formula XIV
A—XH
20 X1v)
wherein A and X are as hereinbefore defined is reacted with a suitable metal base, for example a
metal carbonate or hydride. Preferably the metal salt is a sodium or potassium salt.
Compounds of general formula | may, if desired, be isolated and purified using
conventional techniques.
25
The present invention also provides the use of a compound of general formula | as a
herbicide. Further, in accordance with the invention there is provided a method of combating
undesired plant growth at a locus by treating the locus with a composition according to the
invention or a compound of formula I. As a useful action is by foliar spray application, the locus is
30  most suitably the plants in a crop area, typical crops being cereals, maize, soya bean, sunflower
or cotton. However, application may also be to the soil for those compounds having pre-
emergence herbicidal action. The dosage of active ingredient used may, for example be Iin the
range of from 0.01 to 10 kg/ha, preferably 0.05 to 1 kg/ha.
The present invention also extends to a method of making a herbicidal composition of the
35 invention which comprises blending a compound of formula | with at least one carrier.
Preferably there are at least two carriers in a composition of the present invention, at least
one of which is a surface-active agent.
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, which may be, as
40 appropriate, a plant, seed or soil, or to facilitate storage, transport or handling. A carrier may be a

e
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6- met hoxy-2-(4'-trifluoronethyl phenyl)-4-(2"-chloropyrid-4'-yloxy)pyrimdin

e, - .

S5-met hoxy-2- (4" -trifluoronethyl phenyl)-4;(3"-trifluoromethyl pheno L d

i ne,  B-nethoxy-2-(4'-trifl et hyl phenyl ) - 4- (1 ROV

" - net hé' - 3" - t Isbifd d+QniQUBLiRdIdMY Rmaleridl which @%brmally gaseous but which has been compressed

pyrim di ne o . . - _ -

5- met hoxy- 2- (£ P Aifb 8RB PHETIAT fUmel usedhindr BHRFRLN ARG LOTBITICRT BiRke

, be Gised. [Bréfarablyaohpbsitions racédrdioy tntaé nveptivarophiainde.6 o 95% by weight of
-net hyl -3"-tr, et hyl pyrazol - 5" -yl -

oxy) pyrimdi nel:tWe‘d%'? 6- met hoxyam no- 2- (4' -chl orophenyl)-4-(1

"-methyl -38-trifl %g@}ﬁohg,pgwramqudgngmrgwysynthetlc clays and silicates, for expfaple matiirahe

6-vinyl - 2- (4" shigdiéd SQIOILEiBABEIY | arths; (rﬂagnesnum silicates, for example talcs; magnesium
“-methyl-3"-trifluoromet %/_Hgyrazol 5" :

pyrim di ne  @luminium silicate eéﬂﬁﬂ%ﬁﬁﬂ%’}/gﬁﬁ%%%ddﬁeﬁﬁ‘c‘ﬂh@éi Aluminium aitiates. (o5 9xaple
prepared by caasimnés, oneitmoriidniiels and micas; calcium éarBonate bdatciym cmqmatef @mradteum

prepar ation sulgrba?e %ﬁrgpecﬂ? 'ﬂ c?ratgé snﬁc%ﬁ%&n@éﬁ angr WILe?Ic calg S’r%r 5l§|%§uum s?hcatef ?rTents

reacti on of
[err] 10 Wrthamplgmm[] mmd@plpglgngatggal ﬁ@ﬁ swmtheti¢ xesins, for example coumaron resins,

A- XM polyviny! chloride, and styrene polymers and copolymers; solid polychlorophenols; bitumen;
waxes; solid fertilisers, for example superphosphates.
Suitable liquid carriers include water; alcohols, for example isopropanol and giycols;
ketones, for example acetone, methyl ethyl ketone, methyl isobutyl ketone and cyclohexanone;
15 ethers; aromatic or araliphatic hydrocarbons, for example benzene, toluene and xylene;
petroleum fractions, for example kerosene and light mineral oils; chlorinated hydrocarbons, for
example cal:bon tetrachloride, perchloroethylene and trichloroethane. Mixtures of different liquids
are often suitable.
Agricultural compositions are often formulated and transported in a concentrated form
20  which is subsequently diluted by the user before application. The presence of small amounts of a
carrier which is a surface-active agent facilitates this process of dilution. Thus preferably at least
one carrier In a composition according to the invention is 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 non-ionic or ionic. examples of suitable surface-active agents include the sodium or
calcium salts of polyacrylic acids and lignin sulphonic acids; the condensation products of 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, sorbitol, sucrose or

30 pentaerythrol; condensates of these with ethylene oxide and/or propylene oxide; condensation
products of fatty alcohol or alkyl phenols, for example p-octylphenol or p-octylcresol, with ethylene
oxide and/or propylene oxide; sulphates or sulphonates of these condensation products; alkali or
earth alkali metal saits, preferably sodium salts, or sulphuric or sulphonic acid esters containing at
least 10 carbon atoms in the molecule, for example sodium lauryl sulphate, sodium secondary

35  alkyl sulphates, sodium salts of sulphonated castor oil, and sodium alkylaryl sulphonates such as
dodecylbenzene sulphonate; and polymers of ethylene oxide and copolymers of ethylene oxide
and propylene oxide.

The herbicidal composition of the invention may also contain other active ingredients, for

example, compounds possessing insecticidal or fungicidal properties, or other herbicides.
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wherein Z, A Rerr], Rerr], m n and-X are as defined hereinbefore; Hal

represents a hal ogen atom 10 and Mrepresents a netal atom
-7- The hal ogen at om Hal_1g15_1y be any hal ogen atom siiy ably a
fluorine, chlorine or brom ne atom are enpl oyed. The net al Att m

, npl oy al ato may

be any netal atom igiuiaRiBh ¥orfdiKiAg BRbApouAl ABFordiidto the inventoA@an 86Hist B AN of
pot assi um bei ng preferred. Al te}' nat | velgl, a cortrgoqnd .of g%eneral
formul a XV aclive ingredient (compound of formula I}, 30 g of disperging dgent, 3 g of antifoaming agent, 2 g
R2 5 of structure agent, 50 g of anti-freezing agent, 0.5 g of a[biocidhl agent andWéraidn 060 miR2
and mare as dfio\Rd (ICARleARRA Rhr oS 1 ABFedlohBorft'ch abive RpRLBHED! © 11
5
The following examples illustrate the invention. The structures of the compounds prepared

e
in the following examples were additionally confirmed by NMR and mass spectrometry.
Examples

Example 1:

10 B-Dimethylamino propiophenone hydrochloride

Acetophenone (29.1 ml, 0.25 mol), para-formaldehyde ( 12.0 g, 0.40 mol} and dimethyl
amine hydrochloride (28.5 g, 0.35 mol) are suspended in ethanol (50 ml). Concentrated
hydrochloric acid (0.5 ml) is added and the mixture is heated to reflux for 4 h. Then acetone
(200 ml) is added and the resulting clear solution is allowed to cool to ambient temperature. The

15  precipitate is collected by filtration and crystallized from ethanol yielding the title compound
(40.7 g, 76.0% of theoretical yield) as colorless crystals with mp. 158°C.

Examples 2-4:

Additional examples of general formula VI are prepared as exemplified by Example 1.

20 Details are given in Table |
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P

o{ a base, if Rerr] is optionally substituted al koxy, al koxyal koxy,

al kyl t hi o, am no, al kyl am no, di al kyl am no or al koxyam no to give
conpound of general fornula 1. -13- Compounds |, wherein Ry %.%2483
al kynyl or alkenyl, e. g. of the allyl or propargyl types, can be 9

prepared from conpounds 1, wherein R er] tsey hal ogen atom preferably
chlorine or brom ne, by reaction Rl err]-H or organonetall
derivatives thereof, preferable in the esence egéa transition nmet al

catal yst or a base. £p o] iyl prepared fromlll,
wherein Rlerr] is Hal, Zis nitR , R[eéé%j and H@l are defined
as hereinbefore, by reaction with as descri above, X neans oxygen,

appl ying 15 about 2 equivalents of [IV. In practice, the
reaction nay be carried out i ) f a sol vent which
pronotes the reaction or at Ieaét does g@t interfereaﬁ1r1it. Preferred are
pol ar, aprotic or protic %l vents™ suit abl™P belRY

N, N- di et hyl f or mam de or di nmet i¥d.sul f oxi de or s ol 4. or an ether, 20
such as tetrahydrofurane or dioxane, or alcohols, or water or m xtures
thereof. The reaction is éar r palugrametiyl 1% enp®Bat ure bet ween anbi ent
tenperature and the refl ux terrpgraturze‘,'_é%‘];hk;tr € a5 rsqacti on m xture,
preferably at el evated tenperatire, eSpecially refluxX tenperature.

Conmpounds of fornmula I'I'l in whigh Z pepfipsts M4C H7group and n is 0 may
be obtai ned by reacting'H'EUﬁﬁﬁUﬁU‘U@ﬂgﬁﬁETET‘TﬁrﬁuIa \Y, 25
[er] wherein R err] and mare as defined hereinbefore, with an

al dehyde, suigadmple 50r mal dehyde, and a

6-Phenyl-2-pyridone

5 Ethyl 2-chloroacetate (10.6 ml, 0.1 mol) is slowly added to hot (105 °C) pyridine (8.9 mli,
0.11 mol whereby the temperature is maintained in the range of 100 °C to 110 °C. The resuiting
brown oil is dissolved in ethanol (60 ml), B-dimethylamino proplophencne hydrochloride (17.7 g,
0.1 mol; prepared according to Example 1) and ammonium acetate (60 g) are added and the
mixture is boiled under reflux for 4 h. After cooling, the mixture is filtered and the solvent is

10  evaporated in vacuo. The residue is crystallized from water, collected by fiitration and purified by
re-crystallization from toluene. The title compound is obtained as colorless crystals (4.7 g, 28% of
th.) with mp. 200 °C.

Example 6-8:

15 Additional examples are analogously prepared to Example 5. Details are given in Table Il.
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di al kyl am ne, suitably dinethylam ne, according to Og. Synthesis Col. Vol.

11, 305f, in a solvent, conveniently an al cohol, preferably ethanol,
to give a conmpound of general formula VI,

[err] -14 (CH 3) 2N ACY-32483
[err] whi ch is subsequently reacte%1%gpord|ng to DBP 21 47 288
(1971) with an anmmonium salt, suit nium acetate, and a

conmpound of general fornula VII,

R2 'f ©
H

(Vi -
EX. R2 mp yield
No. °C) (%)
6 3-trifluoromethyl 174 36
7 2,4-dichloro 255 56
8 2,4-dimethyl 209 23

Example 9;
5 -Bri -6- ridin

A mixture of 6-phenyl pyridone (3 g, 17.5 mmol; prepared according to Example 6) and
phosphoryl bromide (7.2 g, 25.0 mmol) is heated to 100 °C for § h. The cooled mixture is poured
into water (40 ml) and the pH is adjusted to 9 by addition of saturated aqueous sodium carbonate.
Then the layers are separated and the aqueous layer is extracted with ethyl acetate (50 mi). The

10  combined organic layers are dried with anhydrous magnesium sulphate and the solvent is
evaporated in vacuo. The crude product is crystallized from aqueous ethanol. Subsequent
purification by flash chromatography (silica gel, hexane/ethyl acetate 9/1 v/v) gives 2-bromo-
6-phenyl pyridine (3.1 g, 76% of th.) as light brown crystals with mp 50 °C.

Examples 10-12:

15 Additional compounds of general formula 1l are prepared by procedures analogous to that
of Example 9. Details are given in Table lIl.
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[érr] 5 wherein Y is an al koxy group-or an NH err]-group, preferably an

ethoxy group, in a solvent, suitably an al cohol, preferably ethanol,
to give a conpound of general formula VIII,
[err] which is further conve'r*tsed by reacting VIII with ﬁﬁ‘é?ﬁ‘f’ﬁ?ryl

23 (1909); Katritzky et al.
-2754), preferably

ated tenperatures, ideally
general formula I

hal ogeni des (Muller, E., Chem Ber. a%

J. Chem Soc., Perkin Trans. Part 1, 1980 5'}
phosphoryl bronide or phosphoryl chloride at 2l e
reflux tenperature, to give a conpound Of

An alternative, and preferred proce Z p eparati on of conpounds of
general fornula [11 in which pré ents a CH group, conprises
ormul a 15

reacting a 2, 6-di hal opyridi ne of genera
[err] (i

=
Ex. R? mp  yield
No. CC) (%)
10  3-trifluoromethyl ol 82

11 2,4-dichloro 123 88

12 2,4-dimethyl oil 68

Example 13:

A mixture of 2-bromo-6-phenyl pyridine (0.5 g, 2.1 mmol; prepared according to Example
9), 1-methyl-3-fluoromethyl-5-hydroxypyrazole (0.65 g, 3.9 mmol), potassium carbonate (0.6 g,
4.3 mmol) and N,N-dimethyl formamide (2 ml) is heated to reflux for 12 h. Then the reaction
mixture is directly applied onto a flash chromatography column (silica gel). Elution with
10  hexane/ethyl acetate (9/1 v/v) gives the title compound(0.35 g, 52.0% of th.) as light-yellow oil.

Examples 14-16;:

The compounds specified in Table IV are obtained by procedures analogous to that of

Example 13.
Table IV
0
A (8
e
N R2
15 ]

Ex. A R? mp  vield
No. °C) (%)
14 1'-CHas-3'-CF3-pyrazol-5'-yl 3“-CF3 113 93

15 1'-CH3-3-CFg-pyrazol-5~yl 2" 4"-dichloro 91 78

16 1'-CH3-3'-CFg-pyrazol-5'-yl 2" 4"-dimethyl  oil 95
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wherein R err] and n are as defined hereinbefore, and each Hal[err] and
Hal 2 i ndependently represents a hal ogen atom wth an organonetallic
benzene derivative of general formula (1)() in an appr oxi mat ele/

equi nol ar rati o, - 16~ ACY-32483

[err] ) (x)

wher ei n R[err%‘gg"rﬁlig—%are defi ned as herei nbefore, and Mrepresents an

al kali nmetal atom or Dborine, ... or tin, or magnesium or zinc or copper
optionally ire RS beswl-gyridingnsi tj on metal catal yst. The

ﬁ,lai;alb; metal may é)u?yl %WUmah%g.lolml,n&Lg rln’ol, Brs ! %nralij}ttl)olny inlhlegcz?r{eljlrirs] a dgg tcE Qesolrugc?ncgfl ‘lqn

bromo-4-fluoro benzene (34. 3 ml, 0.31 mol) in anhydrous diethy! ether (200 mi) at -20 °C. The

5  mixture is stirred for 60 min and then chilled to -40 °C. 2,6-Difluoropyridine (22.7 ml, 0.25 mol) is
added and the reaction mixture is allowed to warm to ambie-nt-t/emperature. Subsequently, the
mixture is washed with saturated aqueous ammonium chloride (300 ml). The layers are separated
and the aqueous layer is washed with diethyl ether 3 times (100 ml each). After drying of the
combined organic layers with anhydrous magnesium sulphate, the solvent is removed in vacuo.

10  The crude product is purified by flash column chromatography (silica gel, hexane/AcOEt 8/2)
yielding colorless crystals of 2-fluoro-6-(4'-fluorophenyl)-pyridine (19.8 g, 41.0% of th.) with mp
34 °C,

Example 18:

15

A mixture of 2-bromo-6-fluoro-4-methylpyridine (9.5 g, 50 mmol), 4-fluorobenzeneboronic
acid (7.8 g, 56 mmol), sodium bicarbonate (12.6 g, 150 mmol), water (200 ml) and catalytic
amounts of tetrakis(triphenylphosphine)palladium(0) in DME under nitrogen is heated to reflux
overnight. After filtration of the reaction mixture the solvents are removed under reduced

20  pressure. The residue is partitionated between water and ethyl acetate. The layers are separated
and the aqueous layer is washed with ethyl acetate. After drying of the combined organic layers
with anhydrous magnesium sulphate, the solvent is removed in vacuo. The crude product is
purified by flash column chromatography (silica gel, pentane/ethyl acetate 9/1) yielding colorless
crystals of 2-fluoro-6-(4'-fluorophenyl)-4-methylpyridine (3.7 g, 36.1% of th.) with mp 49 °C.

25

To a solution of 2-fluoro-6-(4'-trifluorophenyl)pyridine (2.4 g, 10 mmol, prepared according
to example 17) in dry THF (35 ml) is added dropwise a solution of 2 M LDA in THF (7.5 ml, 15
mmol) at -70 °C. After 2 h at -70°C dimethyl disulfide (1.41 g, 15 mmol) is added and the reaction
30  mixture is allowed to warm at -20 °C. The mixture is hydrolysed and extracted with diethylether.
After separation the organic layer is dried with anhydrous magnesium sulphate. The solvents are
removed and the crude product is purified by flash column chromatography (silica gel). Elution

with hexane/ethyl acetate (20/1 v/v) gives the title compound (1.2 g, 42 %) with mp 70-73 °C.

35
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5 carried out in an aprotic, polar solvent, preferably ethers, to give a
conpound of general fornula 11, essentially as disclosed in Cook and
Wakefield, J. Chem Soc., 1969, 2376, 9{\{ i n unpol ar sol venté

water, for exanple as described in AIf /N M et al, Tetrahedron, 1§35248317
Conpounds of fornmula Il1l, where Z neans CH, Hal is fluorine, Rerr] is
hydrogen, R err] and m are as defined hereinbefore, .can further be
converted to conmpounds of formula Ill, where n = 1, Z 10 means CH, Hal is
fluorine, R [EsampleseeLs: as defi ned herei nbefore and R err] is in position 3
and neans met hylthio (or another group fromthe set described before,
that is introducabhlegduslytmExample ththe exampled efglenapioiniuta itl@pgeBbared asspeRion!s
to the met hoﬁ %l bed by Gungor, T, Marsais, F and Quegui ner, G
J.Organonetallic 1981, 139-150. A process for t he
prepar ati®n of corrpounds of formula Il1,TabkeWhich Zsepresents a nitrogen
15 atom conprises the reaction of benzaﬂn di ne hydrochl ori des of the
general formula Xl Y NH2
[err] wherein R err] and arg as de]g;g ned herei nbefore with a
conpound of forrmula XIl or a salt th f

[err] F~ N

D)

Ex. R' R2 mp  yield
No. °C) (%)

20 - - oil 47
21

4'-trifluoromethyl 58 75
22

3'-triflucromethyl  oil 72
23 3,4-difluoro oil 24

Example 24:

A mixture of 2-fluoro-6-(4'-flucrophenyl)-pyridine (1.9 g, 10.0 mmol, prepared according to
10 Example 17), 3-chloro-5-hydroxypyridine (1.4 g, 11.0 mmol) and potassium carbonate (1.5 g,
11.0 mmol) in sulfolane {10 ml) is heated to reflux for 8 h. The mixture is allowed to cool to
ambient temperature and is then filtered through a bed of silica gel which is subsequently washed
with ethyl acetate. The organic solutions are combined and the solvent is evaporated in vacuo.
The remaining material is applied onto the top of a flash chromatography column (silica gel) and
15 eluted with hexane/ethyl acetate. Elution with hexane/ethyl acetate (8/2 v/v) gives 2-(3'-chlorpyrid-
5'-yloxy)-6-(4"-fluorophenyloxy)-pyridine (1.4 g, 46% of th.) as light brown crystals with mp

139 °C.

Examples 25-39:

20 Additional compounds are prepared analogously to example 24. Details are found in Table
VL
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20 wherein each Rerr], and R err] independently are as defined

her ei nbefore; and the O al kyl group is sui tably methoxy or ethoxy, to
gi ve a pyri m di none of general formJIa XIll, in which Rerr] can also be
hydr oxyl . 18- 32488y 1]
Conmpounds of general formula X[err] are Qt? | Or may be prepared accord| ng
to procedures described in the art, qr exanpl e in Tetrahedron, 33,

1675f (1979) and J. O g.Chem 26.4121 (1960) . The
reacti on of conpounds of formulae Xl may be carried out according
to Liebigs 5 Ann. 1980, 1392f ,in an LQrg i c solvent, suitably an al cohol
and preferably ethanol, and in the f a base, suitably netal
al koxi des, preferably sodi um et hoxi de

" e
Ex. R A R? mp yield
No. °c) (%)
25 - 3'-CF3-phenyl 4"-fluoro oil 48
26 - 2'-chloropyrid-4'-yl 4"-fluoro 137 37
27 - 2'-chloropyrid-4'-yl - 108 35
28 - 2'-chloropyrid-4'-yl 4"-trifluoromethyl 105 51
29 - 1'-CHg3-3'-CF3-pyrazol-5'-yl 4"-fluoro 87 44
30 - 1'-CHa-3'-CFg-pyrazol-5-yl  4"-trifluoromethyl 94 59
31 - 1'-CH3-3'-CF3-pyrazol-5-yl  3"-trifluoromethyi 112 44
32 - 2'-chloropyrid-4'-yl 3"-trifluoromethyl 92 54
33 - 2, 4-difluorophenyl 3"-trifluoromethyl oil 72
34 3'-CF;-phenyl 4“-trifluormethyl oil 44
35 4-CH, 1-CH3z-3'-CF3-pyrazol-5'-yl 4"-fluoro 85 43
36 4-CH,4 2'-chloropyrid-4'-yl 4"-fluoro 115 35
37 3-CH;S 3'-CF;-phenyl “trifuormethyl 133-136 67

38 3-CH,S 1-CH3-3-CFgz-pyrazol-5-yl  4“trifluormethyl  154-156 41
39 1'-CHg3-3'-CF3-pyrazol-5'-yl 3" 4“-difluoro oil 29
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Compounds of fornula X1 may subsequently be converted into conpounds of
formula I'l1, essentially as described in Davies and Pigott, J. Chem
Soc., 1945, 347, by reaction with a phosphoryl hal ogeni de or thionyl
hal ogeni de or phosgene preferably phodphoryl chloride, 10 phod&oidps3

brom de, ideally in the absence of a solvent, at elevated tenperatures to

obt ain conpounds of formula I11. Conmpounds of fornula 111
in the meani ExampleA®:with Rlerr]=F may be obtained from conpound |11
when Rlerr] is chlorine or ami no according to procedures known in the art,
i ke dasmidritrezdmidideihdieklofideW et al, J. Am Chem Soc. 1960, 5197 or

Kiburis J. Klister J. 15 J. Chem Soc. Chem Com 1969, 381
Conﬁognds ﬁf genérRidordtenranitdle (10 a 88 Mmrm;mmsfomayn bmimreaafreﬁldu’aus KRS (5 mi)
net hods. The . r t.e

%mg d{e‘hé'eﬁg‘?' é?fmﬂ ﬁl%%?é?io% dr? ?s (.aotoEg t% Ic E es lterfné? H{Hre ari/gl g;?urated

prepared in si a conp
A-XH 20 5  with gaseous hydrogen chloride for 90 minutes. The mixture is allowed(t}(lvka)rm to ambient

wherein A anqg,ﬁg,eegt@,egﬁd bfre8odhabiar e defined is reacted with a suitable
netal base, for exa netal carbonate or hydride. Preferably the

netal salt is a Q'B%inglﬂﬂ"éﬁss pEcipiales Arestifered off, washed with d@BWbEtﬂ?Fd%“do@S%’éﬁér"al
formula | rr:ayanhydfoudemana@o iR Digi aﬂhe:d(wmﬁl) Batuiatddedithyakét@s ammomla is added anc(jj
conventional ,te q The present invention also provides
the use of a' (?'OS%ILgo" ggt?rfed%%nsehrogfs formula | as a her bi ci de. Further,
in accor #@&nce w ﬂ' he telseltlmmmns@n ist fltered ang thersolverd elithe filtratetis terwived innaaud. fige
undesired pl aida,giswishedirfibrdty der APIAGCAA { PRP Helihg "
according to o s el nlver|1't| on’a ceénpf%un | %?é‘?'gre%m a é/\(51|§gas s@‘%ﬁﬁeﬁ'h&
action is byPP'6W18rC a5o8k@ingdhpl i cation, the locus is 30 m)st sui tably the
plants in a crop area, typical crops bei ng cereals, nmize, soya bean,

sunf | ower or cotton. However, application may also be to the soil for
t hose conpounds havi ng pre- energence herbicidal action. The dosage
of active ingredient used may, for exanple be in the range of from

0.01 to 10 kg/ha, preferably 0.05 to 1 kg/ ha.
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The present

I nvention al so extends to a nethod of making a herbicidal

conposition of the 35 invention mhich conpri ses bIending a conpound of
formula | with at |east one carr This Sheet Fys B

l east two carriers in a conp05|t|on of “the pr
one of which is a surface-active agent.
conposi tion according to the invention is any mater

active

| ocus to be treated, which may be, as 40

“mﬂmﬁw ot fefhd

whi ch the
3%:is fornulated to facilitate appllcatlon to the
propri at e, pl ant, seed or

soil, or to facil BY&ehods B’Faé‘%jéus pﬁ%eb%@mpbﬂgﬁamr F?f’QW“Ad%%frﬂFq Qﬂ“eFPéﬂp"B\é'a%l

-11-

gaseous but which has been conpressed

10

15

are [r&drél. Obtais drb gVérfin tdorohivdi ng a material which is nornmally

Table Vil
NH _
D
HZN)KK}R;Z x HCI
(X1
Ex. R? mp  vyield
No. (C) (%)

41  4-trifluoromethyl 167 214
42 3-methyl 243 297
43 3-chloro 148 175
44 3,4-difluoro 185 17.4

45  3-trifluoromethyl 181 176

46 3-fluoro 143 20.0
47 4-bromo 245 39
48 4-chloro >250 85
49 -'bu 183 92

50  4-trifluormethoxy 210 57

Example 51;

Sodium hydride (0.52 g, 13 mmol) is added to 20ml of anhydrous ethanol and stirred for 30
minutes at ambient temperature. To this, 4-fluorobenzamidine hydrochloride (1.47 g, 8.5 mmol)
(from example 40) is added and the mixture is stirred for further 30 minutes. Methyl 2-
formylpropionate (1 g, 10.6 mmol) is added dropwise and the reaction mixture is left for 4 days
under stirring at ambient temperature.

After cooling, the solvent is removed in vacuo and the residue is dissolved in aqueous
sodium hydroxide (10 ml, 1M). Then the mixture is brought to pH 5 with 2 molar hydrochloric acid.

THIS SHEET HAS lSEl.iN‘j
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to forma liquid, and any of the carriers normally used in fornul ating

herbicid | conpositions nmay be used. Preferably conpositions
according to the i nvention contain 0.5 to 95% by wei ght of active
i ngredi ent. Sui t abl e sol-l?bl carriers include nat ur alACYr(ip483

synthetic cl qys and silica r | e natural | i cates such
ag di atomacejﬁg PEgIPitRE IS fﬁ'ﬁ ﬁé’glaﬂgnw r@'{‘é@“pf%y' %Q%{n%ffeé dfyé{]gc§°'°%§?1%’¥?tﬁ'ﬁ1
al um ni um si (0.¢4g. ¢8.3%} ofrm@ingrmphbasotcamalognaheds and verm culites; alum nium
silicates, for exanple kaolinites, nontnorillonites and i cas;

cal ci um car bonate; cal ci um sul phate; anmmoni um sul phate; synthetic
hydr at ed sil IEééﬁP-(&)é—des and synthetic calciumor alumniumsilicates;

el enent s, 10 for exarrpl e carbon and suI phur; natural and synthetic
resins, for € : gyl

5 4-Trifluormethylbenzamidine hydrochlorid (22.4 g, 0.1 m.oi—,‘/from example 41) is added to a
solution of potassium methylate (0.22 mol) in anhydrous methyl alcohol (65 ml) and stirred for 15
minutes at ambient temperature. Dimethyl malonate (12.6 ml, 0.11 mol) is added and the mixture
ist heated to reflux for 4 hours. After cooling, the resulting suspension is diluted with methyl
alcohol (50 ml).

10 The solvent is removed in vacuo and the residue is dissolved in water (50ml). Then the
mixture is brought to pH 1 with concentrated hydrochloric acid. The precipitate is filtered off and
washed with water. After drying, pale yellow crystals (15.1g, 59%) of melting point >200°C are
obtained.

Example 53:

15 -Methoxy-2-(4'-trifluoromethviphenvl)-4-pyrimidinone

To a suspension of sodium hydride (60 %, 6 g, 0.15 mol) in dry THF (225 mi) a solution of
methyl methoxyacetate (14.9 ml, 0.15 mol) in methyl formate (11.1 mi, 0.18 mol) is added during
a period of 30 min. The mixture is stirred for 2 hours at ambient temperature. After adding of
diethylether (300 mi) the resulting sodium salt of methyl methoxymalonate monoaldehyde can be
20  isolated by suction. Now the sodium salt (0.075 mol) is added to 4-trifluoromethylbenzamidine
hydrochloride (16.8 g, 0.075 mol, from example 41) in dry ethyl alcohol (150 ml) and the mixture
is stirred for 48 hours at ambient temperature. After heating to reflux for 1 hour water (100 ml) is
added to the mixture and the soluion is filtered.
The fliltrate is brought to pH 5 with acetic acid and the ethyl alcohol is removed in vacuo.
25  The precipitate is filtered off and washed with ethy! alcohol. After drying crystals (13.7g, 68%) of
melting point >200°C are obtained.

30

Examples 54 to 78

By the method exemplified in example 51, further compounds of the general formula Il are
prepared. Details are given in table VIII.
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pol yvi nyl chloride, and styrene pol yners and copol yners; solid

pol ychl orophenol s; bitunen; waxes; solid fertilisers, for exanple
super phosphat es. Suitablegsliquid carriers include walveszass
al cohol's, for ex ., ,aqpropanol and glycols; ket ones, for exanple
acetone asgiis p tone met hyl i sobdiabie VBt one and cyclohexanone

I et he arallphatlc hygnocar bons, for exanple benzene,
to uene a

light mneral oils; chlorlnated hydr oca , for exanpl e carbon
tetrachl oride, perchloroethylene and ' ane. M xtures of different
| i qui ds are often suitable. ! Fﬁgri cultural conpositions

are often formulated and transported in alcon trated form

(1

petrol eum fﬁi ons, for exanple kerosene and

e

Ex. R! R2 mp  yield
No. {°C) (%)
54 6-methyl 4'fluoro 267 56.8

55 5-methyl 4'-triflucromethyl >250 58.7
56 6-methyl 4'-trifluoromethyl 208 822

57 5-methyl 3'-methyl 169 343
58 6-methyl 3'-methyl 185 416
59 5-methyl 3'-chloro 260 614
60 6-methyl 3'-chloro 218 51

61 5-methyl 3',4'-difluoro >250 594
62 6-methyl 3',4'-difluoro 225 513

63 5-methyl 3'-trifluoromethyl 204 398
64 6-methyl 3-trifluoromethyl 109 266
65 5,6-dimethyl  3'-trifluoromethyl 215 704
66 5,6-dimethyl  4'-trifluoromethyl 242 63.5

67 5-methyl 4'-chloro >250 27.2
68 6-methyl 4'-chloro 227 6.8
69 5-methyl 3'-fluoro 238 56
70 6-methyl 3'-fluoro 194 484
71 6-ethyl 4'-trifluoromethyl 181 87
72 5-methyl 4'-bromo >250 20
73 6-methyl 4'-bromo 245 39
74 5-methyl 4*bu 218 81
75 6-methyl 4"y 213 75
76  5,6-dimethyl 4'-chloro 276 44

77  56-dimethyl 4'-trifluoromethoxy 228 70
78 6-methyl 4'trifluoromethoxy 196 95

ﬂ'f—:. HLET
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20 which is subsequently diluted by the user before application. The
presence of small anobunts of a carrier which is a surface-active
agent facilitates this process of dilug3on. Thus preferably at |$aymzum
one carrier in a caonposition according to the invention is a surface active
agent. For eﬁ%#BP@—EEhe conposi tion nay contain at |east two
carriers, at |east one of mhlch is a surface-active agent. 25

A surf ace- ac g Fluosenhe methyipyrimidiog ng agent, a dispersing agent or a
wetting agent; non-ionic or ionic. exanples of suitable

surface-active addmrisre ‘?ﬁ@T(i’ad')é°'PPT@“!'b’éI’FI?Fth"rPV”m'd'"°ne (@39 8i L¥rmeehi(ksoro example
pol yacrylic ase)4a paasi:hbﬂowoxycraérldaf(@ml)%réaﬂe@% reﬂd&@orqqrb@ensat ion products of

es containing at |east 12
ngE Lgn at oms i nC,I[T ﬁ%nfﬁrlﬂ 8>§ﬁgsea\t,\§:t}0ﬁ€horous oxychloa%]e is remove ?n vacug and the residue is

quenched with water (10 ml) to hydrolyze the remaining reagent:-The mixture is neutralized and

then extracted with ethyl acetate (50 ml). After drying of the organic layer with anhydrous
magnesium sulphate, the solvent is removed in vacuo. The title compound (0.63g, 72.6%) is

obtained as colourless crystals of melting point 133°.

10

To a solution of 2-(4"-chlorophenyl)-4,5,6-trichloropyrimidine (1.85 g, 6.3 mmol) in methyl
alcohol (30 ml) and THF (60 ml) is added a solution of sodium (0.145 g, 6.3 mmol) in methyl
alcohol (10 ml) and the mixture is stirred at ambient temperature overnight. After removal of the

15  solvents in vacuo dichloromethane is added to the residue and the resulting mixture is washed
with water. After drying of the organic layer with anhydrous magnesium sulphate, the solvent is
removed. Treating of the residue with pentane affords the title compound (1.75g, 96 %) as
colourless crystals of melting point 157-159°C.

Examples 81-108:

20 The compounds of general formula (XII) listed in table IX are prepared analogously to the
method of example 79.
Tabie |
R1 This Sheet Has Been Replaced
™ A
o
Cl °N 2
an

Ex. R! R? mp yield
No. (°C) (%)
81 6-methyl 4'-fluoro 143 97
82 6-methyl 4'-trifluoromethyl 62 71.8
83 5-methyl 4'-trifluoromethyl 109 87.3
84 S-methy! 3'-methyl 154 98.8

85  6-methyl 3-methyl 134 737




et hyl ene oxi de and/or propyl ene oxide; fatty acid esters of glycerol,
sorbitol, sucrose or 30 pentaerythrol; condensates of these with

et hyl ene oxi de and/ or propyl ene oxi de; " %ondensati on pr oduf¢¥-3g483
fatty al cohol or al kyl phenols, for exanple [err]-octyl phenol or
[err]-octylcresol, with egfhyl e4)fethyl Xhflf, and/ or apropy%éefe oxi de;

sul phates or sul phonates of these Condensation products; alkali or

earth al kali netal salts,s7prefemafayly sodi greneed ts, orip3ul phugrd ¢ or

sul phoni c acid esters containing at | east 10 carbon atons in the
nmol ecul e, for exanple sod8um |&wePyl sul phidt-dfluosodi um¥dcond88y 35  al kyl

sul phates, sodiumsalts sul phonat ed cgst oi |, and sodi um al kyl aryl
sul phonat es such as %fg doeg'@?: ﬁbenze%é"@ﬁﬂ%?wnate,“and g&ﬂ yners of

ethyl ene oxide and copol yyger s @fimeihlly| NGin@rbAGny 83 andgqRy opyl ene

oxi de. e
91  56-dimethyl  4'-trifluoromethyl 57 54.5
92 §-methyl 3'-trifluoromethyl 101 81.4
93 6-methyl 3-trifluoromethyl 62 87.3
94 5-methyl 4'-chloro 162 85.2
95 6-methyl 4'-chloro 101 83.6
96 5-methyl 3'-fluoro 95 83.7
97 6-methyl 3'-fluoro 86 71.5
98 6-ethyl 4’-frifluoromethyl 35 86
99 5-methyl 4’-bromo 166-158 94
100 6-methyl 4’-bromo 110-112 94
101 5-methyl 4oy 103-105 98
102 6-methyl 4-'bu 70-72 89
103  5,6-dimethyl 4'-chloro 87 71
104 5,6-dimethyl 4'-trifluoromethoxy 76 81

105 5-methyl 4’-trifluoromethoxy 129 91

106 6-methyl 4'trifluoromethoxy 64 94
107 6-chloro 4’-trifluoromethyl 80 33
108  5-methoxy 4’-trifluoromethyl 108 31

A mixture of 2-(4'-fluorophenyl)-4-chloro-6-methylpyridine (0.6 g, 2.7 mmol) {from example

81), a,a,0~3-hydroxybenzotrifluoride (0.49 g, 3 mmol) and potassium carbonate (0.41 g, 3 mmol)
5 in N,N-dimethylformamide (3 ml) is heated to reflux for 2 hours.

After cooling, ethyl acetate (10 ml) is added and the suspension is filtered through a bed of
silica gel using ethyl acetate. The solvent of the filtrate is removed in vacuo and the residue
purified by flash silica gel column chromatography using hexane/ethyl acetate 7/2. Removal of the
solvent affords colourless crystals (0.53g, 56.4%) of melting point 58°C.
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The herbici dal conposition of the inventioanlmy al so_contain other active
. . 1S Sheef een p .
I ngredients, for exanpl e, conpounds @ icidal or
fungi ci dal properties, or other herbic2&des. 7m , ACY-32483
-12- A fornulation containing a it ding to the

i nvention caf*Bples L10-13: 1009 of active ingredient (conpound of

formula 1), 30 g.of disperqgjng. agent, .3 f antifoam ng.agent B2 of
structure agent, F”S{S‘ebco | -o?pgggr%qrﬂéorgglgﬁﬁe RiePared Sﬁﬂeﬁ%‘fegﬁrfﬁé?’g‘%@npgand
wat er ad 1000etails are givenin®ybleoX. to use it is diluted with water to give the

desired concentration of active ingredi entyyy The foll ow ng
exanmples illustrate the invention. The _structures of the conpounds prepared
in the foll ow ng exanples were additi oh confirmed by NVR and nass
spectronetry. Exanpl es anfil e 1:
NN -
RrR2
5 0]
EX. R' R2 A mp yield
No. (C) (%)
110 5-methyl 4'fluoro 1"-CH3-3"-CF3-pyrazol-5"-yl 133 54.7
111 6-methyl 4'fluoro 1"-CH3-3"-CF3-pyrazol-5"-y| 123 21
112 6-methyl 4-CF3 1"-CH3-3"-CF3-pyrazol-5"yl 98 395
113 6-methyl 4-CF3 3"-CF3-phenyl 89 79.9
114 S-methyl 4'-CF3 1"-CH3-3"-CF3-pyrazol-5"-yl 147 27.6
115 5-methyl 4'-CF3 3"-CF3-phenyl 95 97.6
116 5-methyl 3'-CH3 1"-CH3-3"-CF3-pyrazol-5"-yl 121 74.9
117 5-methyl 3'-CH3 3"-CF3-phenyl 71 74.5
118 6-methyl 3-CH3 1"-CH3-3"-CF3-pyrazol-5"-yl 113 74.9
119 6-methyl 3'-CH3 3"-CF3-phenyl 60 73.2
120 5-methyl 3'-chloro 1"-CH3-3"-CF3-pyrazol-5"-yl 116 354
121 5-methyl 3'-chloro 3"-CF3-phenyl 105 52.4
122 6-methy! 3'-chloro 1"-CH3-3"-CF3-pyrazol-5"-yl 96 27.1
123 5-methyl 2' 4'-difluoro 3"-CF3-phenyl 68 40.4
124 5-methyl 2' 4'difluoro 2"-chloropyrid-4"-yl 146 58.8
125 6-methyl 2' 4'difluoro 1"-CH3-3"-CF3-pyrazol-5"-yl 78 56.4
126 6-methyl 2' 4'difluoro 3"-CF3-phenyl 64 65.3
127 6-methyl 2' 4'difluoro 2"-chloropyrid-4"-yl 162 31.7
128 5-methyl 4'-CF3 2"-chloropyrid-4"-yl 99 44 1
129 5,6-dimethy! 4'-CF3 1"-CH3-3"-CF3-pyrazol-5"-yl 136 13.2
130 5,6-dimethyl 4'-CF3 3"-CF3-phenyl 73 65.6
131 5,6-dimethy! 3-CF3 1"-CH3-3"-CF3-pyrazol-5"-yl 132 30.3

e (PP ——
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10 B- D net hyl am no pr opi ophenone hydrochl ori de

(29.1 m, 0.25 nol), .
am ne hydrochloride (28.5 g, 0.35 nol)-28re suspended in et hanol

Concentr at ed

heated to re

hydrochloric acid (0.5 m)
Then fegtone
is allowe

ux f fﬁ‘eﬁ"y

resul ting clear sol

I on

to cool

Acet ophenone

precipitate 18 col Iesemg by filasoeion ane'-chystelrl-pgesbibr-am et hal

yielding the title conpound
col orl ess crlyétal s finﬁ"?ﬂhvlrrp 15846ifs] C. 2",2"-difluoro-1"EX enepiogiiox@-44:y!

Addi t i onal
Exanpl e 1.
-13 -

(40.7

LI G AR o
6-ethyl 4'-CF,
137 6-methyl 3-CF,3
138 6-ethyl 4'-CF,
139 5-methyl 3-CF,
140 5-methyl 4-Br
141 6-methyl 4'-Br
142 5-methyl 4'-'Bu
143 6-methyl 4'‘Bu
144 5-methyl 4-'Bu
145 6-methyl 4-'Bu
146 6-methyl 4'-Cl
147 5,6-dimethyl 4'-Cl
148 5,6-dimethyl 4'Cl
149 5,6-dimethyl 4'Cl
150 5-methyl
151 5,6-dimethyl 3-F
152 5-methyl 4-Cl
153 5-methyl 4'-Cl
154 5-methy! 4'-Cl
1565 6-methyl 4'-Cl
166 6-methyl 4'-Cl
167 5-methyl 3',4'-difluoro
158 6-methyl 3',4'-difluoro
159 6-methyl 3',4'-difluoro
160 6-methyl 3'.4'-difluoro
161 5-methyl 4'-CF,0
162 6-methyl 4'-CF,0
163 5-methyl 4'-CF,0
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Tabl

g, 76.0% of theoretical

par a-formal dehyde ( 12.0 g, 0.40 nol) and di net hyl

(A0 -82483

is added and the mxture is
'Fh | s added an

t he
to anﬁl ent terrperaturgfJ5 Theb1%

41
yield) as
86 85

éa‘;ﬁ:’ BLEP, 3a{>yergzo g,,_y?xer’rpl 'f7'5 ed b¥16

2"-chloropy_rid:-2__7@§}i’| e 97 41
4"-ﬂuoroph;r:yl 78 92
3"-CF;-phenyl 65 38
4”-fluorophenyl 109-111 86
3"-CFs-phenyl 110 100
3"-CF;-phenyl 86-88 89

1"-CH3-3"-CF3-pyrazol-5"-yl 149-151 92
1"-CH3-3"-CF3-pyrazol-5"-yl 119-121 78
3"-CF;-phenyl 123-124 91
3"-CF;-phenyl oil 99
3"-CFs-phenyl 68 29
1"-CH3-3"-CF3-pyrazol-5"-yl 142 49

2"-chloropyrid-4"-y| 150 36

3"-CF5-phenyl 102 66
1"-CH3-3"-CF3-pyrazol-5"-yl 140-150 75
1"-CH3-3"-CF3-pyrazol-5"-yl 117 70
1"-CH3-3"-CF3-pyrazol-5"-yl 141 58

2"-chloropyrid-4"-yl 125 31
3"-CFs-phenyl 101 52

1"-CH3-3"-CF3-pyrazol-5"-yl 99 37
2"-chloropyrid-4"-yl 151 8
2"-chloropyrid-4"-yl 146 59
1"-CH3-3"-CF3-pyrazol-5"-yl 78 56

3"-CFs-phenyl 64 65

2"-chloropyrid-4"-yl 162 32

1"-CH3-3"-CH;-pyrazol-5"-yl 117-121 58
1"-CH3-3"-CH,-pyrazol-5"-yl 102-104 46
1"-CH3-3"-'bu-pyrazol-5"-yl 96-98 58
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(V1) - 2 3-trifluoronethyl 157 63
3 2,4-dichloro 136 51 4

2, 4- di et hyl 134 72 Exanpké- 5: 6- Phenyl - 2- py ACH #2483 5
Et hyl 2-chl oroacetate (10.6 m, 0.1 nol) is slowy added to hot (105

]9 Parhgine (Baofly o el ™ WESRLNGaS 2 dsy

mai ntai ned in the range’ of 100 [érr]C to 11 : :
brown oil i 3s5li ssolex,agkhym et hanglcg( 60 m ) 1~ BH§l43mbt,prda§<m5r'L9| propi gpsEnongs
hydrochl oride (17.7 g, 0.1 nol; prepared according to Exanple 1) and

amoni um acéétt e ( Gomefhylar e adde@F:@nd t he 3"-CAi-piienyle i s boi | edsander 73
reflux for 4 h After cooling, the mxture is filtered and the solvent is

6-methyl 4-CF,0 2"-chloro pyrid-4"-yl 72 32
168 5-methyl 4'-CF;,0 3"-CF3-pq§g[ 83 80
- 169 5-methyl 4'-CF,0 2"-chloropyrid-4"-yI 82 43
170 5,6-dimethyl 4'-CF,0 3"-CF;-phenyl 75 66
171 5,6-dimethyl 4'-CF,0 2"-chloropyrid-4"-yl 107 54
172 5-methyl 3',4'-difluoro 3"-CF3-phenyl 68 40
173 6-methyl 4'-CF,0 1"-CH3-3"-CF;-pyrazol-5"-yl 116 43
174 5-methyl 4'-CF,0 1"-CH3-3"-CF;-pyrazol-5"-yl 98 67
175 5,6-dimethyl 4'-CF;0 1"-CH3-3"-CF;-pyrazol-5"-yl 128 45
176  6-methoxymethyl 4-Cl 2"-chloropyrid-4"-yl 89-91 100
177  6-methoxymethyl 4'-Cl 1"-CH3-3"-CF;-pyrazol-5"-yl 113-115 04
178  6-methoxymethyl 4'-Cl 3"-CFs-phenyl 140-1 42 92
179 5-methoxy 4'-CF, 2"-chloropyrid-4"-yl 96 92
180  5-methoxy 4'-CF, 3".CF,-phenyl 80 95
181 5-chloro-6-methoxy 4'-Cl 1"-CH3-3"-CF;-pyrazol-5"-yl 173-176 g5
182 5-chloro-6-methoxy 4'.Cl 3"-CFa-phenyl 95-98 100
183 5-methoxy 4'-CF, 1"-CH3-3"-CF,-pyrazol-5"-yl 80 180

A mixture of 4,6-dichloro-2-(4'-trifluormethylphenyl)pyrimidine (2.93 g, 10 mmol) (from

example 107), 2-chloro-4-hydroxypyridine (2.85 g, 22 mmol) and potassium carbonate (3.04 g, 22
5  mmol) in anhydrous N,N-dimethylformamide (20 ml} is heated at 80°C for 1 hour.

After cooling, the solvent is removed in vacuo, ethyl acetate/hexane 1/1 (10 ml) is added
and the suspension is filtered through a bed of silica gel. The resulting solution is washed 3 times
with water. After drying of the organc layer with anydrous magnesium sulphate, the solvent is
removed and the residue is purified by flash silica gel chromatography using hexane/ethyl acetate

10 8/2. Removal of the solvent affords colourless crystals (4.1g, 86 %) of melting point 141°C.
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10 evaporated in vacuo. The residue is crystallized fromwater, collected

by filtration and purified by re-crystallization fromtoluene. The
title compound is obtained as colorl es88crystals (4.7 g, 28% of ACY-32483 )
with np. 200 lerr eC.1 _1a7 Exanple 6-8: 15 Addi ti onal exanpl es

are anal ogou to Exanple 5. Details are given in Table I1I.

;_|14' The compounds of general formula (XV a) listed in'table-g@me%réﬂared analogously to the
method of example 184.
Table XI
o
~” N e
A SN
~o N
5 (XV a)
Ex. R? A mp vyield
No. (°C) (%)
185  4'-trifluoromethyl  1"-CHg3-3"-CF3-pyrazol-5™-yl 168 86
186 4'-trifluoromethyl  3"-CF,-phenyl 92 88
187 __ 4'-chloro 1"-CH3-3"-CF3-pyrazol-5"-yl 156 93
10 4,6-Bis(2"-chloropyrid-4“-yloxy)-2-(4'-trifluormethylphenyl)pyrimidine (2.0 g, 4.2 mmol) (from

example 184) is dissolved in anhydrous methyl alcohol (5ml), a solution of potassium methylate
(4.2 mmol) in methyl alcohol (1.2 ml) is added dropwise to this solution and the mixture is heated
to reflux for 30 min.
The solvent is removed in vacuo and the residue is purified by flash silica gel
15  chromatography using hexane/ethyl acetate 9/1. Removal of the solvents affords colourless
crystals (1.0, 62 %) of melting point 128°C.

Example 189
4 6-Dibromo-2-(4’-trifluoromethylphenyl)pyrimidine

A mixture of 4,6-dihydroxy-2-(4'-trifluoromethylphenyl)pyrimidine (5.12 g, 20 mmol) and

20 phosphorous oxybromide (10 mi) is heated for 3 hours at 100 °C. The resulting hot suspension is

added to ice and the product can be isolated by suction. After drying, one obtain nearly colourless
crystals (6.5g, 86 %) of melting point 87 °C.
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No. 6 - 3-trifluoronethyl 174 36

7 2, 4-dichloro 255 56 Example 9: 5 2- Br onp- 6- phenyl
pyri di ne A m xture of 6-phe281 pyridone (3 g, 17.5 mMmmbLY-32483
prepared according to Exarrpl e 6) and phosphoryl bromde (7.2 g, 25.0
mmol ) is heat(fé—'ﬂg'—e—i-é%@-F%{r]Cfor 5 h. The cooled mixture is poured

into water (40 m ), and t S i tion,.of satur
aqueous sodi um ca B‘H%"é’s o the geﬁ'ﬁéhf%f"l’i‘é@ E%f?é’fes"a ebystg Begedies q{dax?rﬁge s or
aqueous | ayer 108 Dexdils aretgiven i talile 8tl.hy| acet at e (50 m). The 10 conbi ned

organic layers are dried with anhydrous na m sul phate and the sol vent
IS evaporated in vacuo. The crude product Is crystalli zedtisShea HgUBRe Keplaced
et hanol . Subsequent purification b)ﬁ sh chr omat ogr aphy ( l
hexane/ et hyl acetate 9/1 v/v) gives 2-b -N 6- phenyl pyri '
76% of th.) as light brown crystaliwit np H0 [err] G '
: ~ SN
o] N
R2
5 (U]
EX. R R? A mp vyield
No. (°C) (%)

190 6-methoxy 4-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 130 64
191 6-methoxy 4'-CF, 3"-CF4-phenyl 94 94
192 6-methylthio 4-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 127 55
193 6-methyithio 4'-CF, 2"-chloropyrid-4"-yl 106 41
194 6-dimethylamino 4-CF; 1"-CH3-3"-CF3-pyrazol-5"yl 148 00
195 6-ethylamino 4-CF, 1"-CH3-3"-CF3-pyrazol-§"yl 102 23
196 6-methoxy 4'-Cl  1"-CHz-3"-CF3-pyrazol-5"-yl 144 80
197 6-methoxyamino 4-CI  1"-CH3-3"-CF3-pyrazol-5"-yl 178 16
198 6-dimethylamino 4'-Cl  1"-CH3-3"-CF3-pyrazol-5"yl 143 13
189 6-amino 4-Cl  1"-CHg3-3"-CF3-pyrazol-5"yl 149 80
200  6-methylamino 4'-Cl  1"-CH3-3"-CF3-pyrazol-5"yl 114 97

201 6-bromo 4-CF, 1"-CH3-3"-CF3-pyrazol-5"-yl 110 57

202 B-chloro 4-Cl  1"-CH3-3"-CF3-pyrazol-5"yl 122 26

203 6-chloro 4-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 113 69
Example 204

A mixture of 6-bromo-4-(1“-methyl-3"-trifluormethylpyrazol-5"yl)-2-(4'-trifluormethylphenyl)-

pyrimidine (2 g, 4.3 mmol, from example 201), vinyltributylstannate (1.4 ml, 4.7 mmol),

10 tetrakis(triphenylphosphine)palladium(0) (0.1 g, 0.09 mmol), toluene (20ml) and 3 crystalls of 2,6-
ditertbutyl-4-methylphenol is heated to reflux for 90 min. After cooling, a 1.2 N solution of
pyridinium fluoride in THF/pyridine (4 ml) and pyridine (2ml) is added. The solution is stirred for 17

h at ambient temperature. To the resulting mixture ethyl acetate (100 mi) is added and the

THIS SHEET HAS BEEN
REPLACED




Exanpl es 10-12: 15 Addi ti onal conpounds of general formula IIl are

prepared by procedures anal ogous to thqtso_ of Exanple 9. Detai lA%:Y?gzﬁes
given in Table II1. - 15-
Ex. solution is washed twice with water and a satured solution of sodium bicarbonate. After drying of

the organc layer with anydrous magnesium sulphate, the solvent is removed and the residue is
purified by flash silica gel chromatography using hexane/ethyl acetate 7/3. Removal of the solvent
affords nearly colourless crystals (1.45¢g, 82 %) of melting point 112°C.

5  Example 205:

\l\':

Herbicidal activity

To evaluate their herbicidal activity, compounds according to the invention are tested using

a representative range of plants:

TRZAS Triticum aestivum
10 HORVW Hordeum vulgare

GOSHI Gossypium hirsutum

HELAN Helianthus annuus

ORYSA Oryza sativa
GLXMA Glycine max

15 BEAVA Beta vulgaris
ZEAMX Zea mays
ALOMY Alopecurus myosuroides

AVEFA Avena fatua
ECHCG Echinocloa crus-galli
20 SETVI Setaria viridis
GALAP Galium aparine
STEME Stellaria media
CHEAL Chenopodium album
VERPE Veronica persica
25 LAMPU Lamium purpureum

VIOAR Viola arvensis This Sheet Has Been Replaced
SIDSP Sida spinosa )
AMBAR Ambrosia artemisifolia | l"ll lIII I ll Iil
ABUTH Abutilon theophrasti

30 IPOPU lpomoea purpurea
SINAL Sinapis alba
AMARE Amaranthus retroflexus

The tests fall into two categories, pre-emergence and post-emergence. The pre-emergence

tests involve spraying a liquid formulation of the compound onto the soil in which the seeds of the

35 plant species mentioned above had recently be sown. The post-emergence tests involve spraying
seedlings of the above species with a such a formulation.

The soil used in the tests is a prepared horticultural loam. The formulations used in the test

are prepared from solutions of the test compounds in acetone containing 0.4% by weight of an
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11 2,4-dichloro 123 88 : 12 2, 4-dinet hyl
oi-l 68 Exanple 13: 5 2-(1 '-Methyl -3"-trifluronethyl
pyrazol -5' -yl oxy) - 6- phenyl - pyri di ne -31- A m xture of 2- broﬁﬁy@zﬁ%nyl

pyridine (0 §lk98he%¥l#tlfﬁ%e 0Xi é‘é&%@ﬁs@: fr%t%'ag%;%ﬂe e‘?raIdS; maﬁ?TRl%ON X 155.

-nmet hyl - 3-fl Uo rox pyrazo pot assi um
carbonate (0TBe gcetone scziut@nm 9' utedavity water anst thg Ifesluﬁlf‘%réﬁﬁ“el@“?@ FHdosage IgeRis ed

to reflux fogsrledpbnding¥8R0b&§ of @@&# bP4ktive mam.aﬂtdér Redtdre H aesm.lny BBiPAIERdo Qﬁ'd 0
a flash chromat ogra hy colum (silica Elution with 10 hexane/eth

yl
acetate (9/1lgs) pﬁ,h@@gret Kethe iPre- @“@S?ﬁfﬁg‘?ﬁfﬂ pntregteg sowp spibang inthe posemergence
| i ght - yeld owmeisluntreated soil b &ingluabeatet skbdling plants are used B€can@rolpounds speci fi ed

lrgb;rgbl/e IV are 9;1)(-; %Ier%%%apgffep sogfe tﬂg rtees§ cgﬂgclau(r)\gg %?e gsosegsrtle%tvis%fally twenFyX ga%la?te;' 3

spraying the foliage and the soil (in the case of examples 13-16 thirteen days after treatment) and
are 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
10  effect. An asterisk indicates that the specified plant species was not treated in the test.
The results of the test are set out in the table shown below in which the compounds are
identified by reference to the preceding examples. An asterisk indicates that the specified plant
species was not treated in the test. ’

TIH|G|H|O|G|B|Z|A|A|E|S|{G|S|C|V|L|V|S|A]lA|I1]|S|A
R|O|O|JE|R|L|E|E|L|V|C|E|A|T|H{E|A]lI|I|M|{B{P|I|M
ZIR|S|L|Y[X|A]JA|O|E|H|T|L|E|E{RIM|O|D|B|U|O|N]A

Ex. jdose|appl. |A{V|HIA|S|M|V|IM[M|F|C{V|IAIM|A|P|P|A|S|A]|T|[P|A|R
No | gha] time |WIW| | [NJAJAJAIX|YIA|G]IIPIEJLIEJUIR|P|R|IH|U|JLJE
13100pre *-ﬁtioo42*24**tttttt*t*5t
opost*i*‘2584i25i******Q***8i
141oopre *".3499*6 * I ke ] 2] x| x| x] x| x]x]| % *
Opostt".*469 » 7*********** *
15100pre **"028 * * ok | * ) x ] & | k| K | x| N ] k| & *

)]
*
*
*
»
*
*
»
*
*
*
*
*

[¢)]
*

0 post x| x| x| =

16 100 pre * * * * 0 O 2 o * ol2 * * * * * * * * * * *| 2 *
2

0 p ost » *| |} =

24 1300 |pre olol*j*|*|o0 | ol * * slet=lol~]~
post (OO}t 4| }*]"j1l0{"]" ol* * slvl+lol~]|"
25 | 300 |pre 0|0 *t*|*lolo|*|* ol*lol*lol*!*|*lol*|*
pOSt 0 1 * * * 0 * * 0 o * 1 * * * * 1 * *
26 | 300 |pre 1T1ol~11*1*1*{1l*1*]* 0 «J«l+|+lolol*
pOSt 1 * 3 * * * 2 * * * 4 * * L * 4 * 5
27 1300 |pre |O{O|*|Of*]*|*|0]*]*|*|0|O}O ||+ ]+|0 «lo
post {22 * {3} *[*]*{3]*|*"1*1111]12 111 }38l2)*}14
28 | 300 |pre 0 O]1*|*|*|3 * 217" 8 41219
post |313]4]|5f*1*"{*|4 * 514 *|6]* 414\
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15

Ex. A No.
[err] -32- ~ -16-  Acy-32483
Exanpl e 17: 2- Fl uoro- 6- (4' -fl uor ophenyl ) - pyri di ne
Butyl lithipm (J05.0 m, }0[2¢ nol|, R.b MEojufi¢n}in Hexjang) |1 $ qdded tlo
sol ution of] 129|300 |pre by Bd{4-|fd |uor'of behkene|($4.|03 7ni8 ) B 3L" pdlf ) O 0] |9
anhydrous df ethyl etlhgg (29Q (™) jat| ~POj §EF[}E- [ENQ (5T 6 41 XJwle[i-gsqt4|rv pA
for 60 mn gmdtEn {fchi rie 0-71*0‘ TS B ' horoppr ayE (24~ 71 ,
0.25 nol ) ip 30 [300@eted|and |BHea [reactipa| of x{ae |ied ofl 1 cxnpsl| s baybarrmtep *l9
anmbi ent tenperatjure.| Sybs ent|l t.h LXtdrg she i| 1.1
. Y]« » * '* B -
saturat ed apteoys—ed #i Jgng%L.iu (?;()F4 H .Tv 5,\’6”\'%,\:2*':16:@ 3
31 |300 |pre |1{4]2]|0]" 11 15191719 *{9(|9|8|"{"|8 18
post {3]|5/8(5]|*|5)*|8|7|"|4]7l6lzl"|el7]|8]"| |8 |7
32 | 300 |pre 110 o|*{o|*]0o)3}*|2])8]1]6]*|8|3j8}]*]*]3 19
post |2{2]|5|41*13[*18]|3|*|214])4]15]|"*19 7{*|"14|51"1|5
33 | 300 |pre glojot*|2({*jojoj~jojojojo]*{o o1*1- 51*10
post |ojlojolol*joj*ioO *jo0j2]lofoj*lojojo]l*{*|o *
34 | 300 [pre |1][3]|83]" 1|2 *18i|8|2(8|*|9|8]|9]"|8]|3 *18
post |2 |2|5]* 71*12 *l4]5|6]61*19|6(/6]*I5]6]6]1*17
39 1300 |pre [1[3|0]"}" *10 *141912)9]*|98}2|*|313|3]*]9
post {1 12(4)*|"* *1313{*{2]7(515i*192{5171*13(3}51*15
109 | 300 |pre 0 g{of{*{*{*({of10y4*{0j0l0140 ojojojo|1*jojo|*|6
post |ojoJ2lo]l*]*|*]oJoj*joj1]0o]oO 71010 *loj2]*11
110 } 300 |pre (4211 (*|*]*12]8]*]6]9]|2]91*|9]|9j8 *1513}1*]9
post |4]15(6]|6]"* *1*)4]7]||7]6l8]|7]" 718|61*16]14)*16
111 | 300 {pre |t1]|3]OjO}*|*1*]0|8]"*]|* 519 8|*|6{"|5]|3|*1|9
post [3]{3|5|51*|*|*|414]1*]1"*]6]61]8 8" *|614]"
112 | 300 Jpre |3}15|6|3}"* *l4{9]1*{8|91|8]9]" 8 *1*]18}191*
post |41518|8]"* "|15i7i*|el8l7i8l*1918)9]*1~|8171*]8
113 | 300 |pre 3{6j62}* *13]l9{*{8i9|8|9}|*|918]|8|*|*|2]|9|*]9°
post |[4[5|8(8[*|8]"[5|6|*|[719|7i8|*|9[8|8[{*1*|8(8|"*|7
114 [ 300 [pre [4[5(8(|3|*|4({*|3|8[*|8]|918|9|*|9(8|8|*{"|9|9|"|®°
post |4}15]8]l6]*]6]*]|6]8]"|5]/817]8]" g{8|*1*}|8 17
115 | 300 {pre |4]|7|8|3)|*]|5|*{4]|8|*|8]9|8]9}" gls|*|*]9 *l9
post 1416]918]" *16/71*161817]81" gl{81*{*|8 *18
116 (300 [pre |0]3l0}|0O]* *|0|6f*|4 o|e6|* 8l7(*|*1|2 *18
post 314141511313} "12 41" 7151*1*14]5]*|5
117 | 300 |pre 2{o0lo}|* *1217(*|5]9|1|5}* el |*]al4] |9
post 3l4[al" * 14 *13 414" 517" 5[*17
118 | 300 [pre ojojol-* *10 *14 21" 3|17 *11]2]*}|9
ost [0[214]41" * *13 3 > 4 *{*j2141*|5
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and the aqueous | ayer

is washed with diethyl ether 3 tines (100 nl each).
After drying of the conbi ned orgg{y C Iayers w t h anhydrous Ar&gg&sal um
sul phate, the solvent is renoved in va The crude product
purlfled by, f!i}jb‘u eqHtrr-ehrprpt-goragy—Gst caT et hexanerAceEt
yi el di ng co[l qqéeggcgﬁgéstbéso Dh | 81Fl tdcr*c-oe-dm. § 1 yop gljeryj)g pyy i Hi 1@ ()_.9.%
g, 41.0% of| th. ) Wt 34[ar(1. ¢ Exanpl @ 181" 15
2-Fl uoro-6-(4 -1l uo ﬁQﬂt\nﬁ(\J’/ 2 jh}léﬂirﬂlﬁ:\o 1{2121 " 131G UEEIEH " (4
2- br ono- 6- f| -4- et hy| py 1? ¢, @.5 ) éﬂ f.l{yar ohenzeEnebor oni
acid (7.8 g q%ﬁiqﬁﬁ%l pre saﬁ é B ar] cnqtgzé 12 % % 6180 nté IB),bewate 3 290 s
m ) and catjal ytic post B2pénd 4cf" Bat'r|addiS|(t [ 4 phedyrptoLdts k) phat g@num@)
in DME under nitroggn isjhpated to réf'l uq |, oyel nilght .| Afteer| f1l réFtio
of the reacli'dh ?{?Q(t gice [Hhped éél fent/d [are rﬁ;mué%g fﬁ(ﬂé n@oﬂdcébl 2071547 |°®
pressure. The rési dygostS »pitl luondisad (hdtateehs ha gr:s.imc odt7 g | aket ai 8| *The
| ayers are [Sepafat eq apd|thelaqugoys [Tayef 1s shie th ethy
acetate. Afjt 22 ¢IBQ0 npgreof | 1 e ¢ bt eq qrganfit| tayersT| |t [ Wit phpydrouay *
magnesi um slul phat e, b&e(- 50| vent .ils [rengvgd i n} vhcho] . The gr.udel proflugt. |i.g «
purified byrftagtregromycimpmatggragty st Far ot et g et hytatefatje
B el armetio o o ol mials el Lolololo | slelal - Jolol
-fluoro-6-|(4' -1l uoqjophen L 44 et rifdilne , : of | 1 i1
29 [err]C (25 Eggg\v#?'uzgm'%'qh el S Bs [394 |39:s1%81%) 4P ) Vs |
2- Fl “°r°'6'(4'2ﬂ§65|Hr%mphafs‘ﬁ 13-metihyidihijo- pyfidsng| <l ols sl+171gl |9
post |4]4|6(5]*|5|*|s5]|5]*|6}7]4]|5(" 6 *1*16171*16
125 {300 [pre |3|4(3|2]"* *1518(*{7]9]|4]|¢9]|"* 8 1197
post 1|415{5{5("|I6]*|5]5] |(6(7(5]6]|" 618" ({*15(71"
126 | 300 |pre ojojojoj*joj*fofl3;*jo|e|1]7]|"|8}4 *1*1213¢1"*
ost |2 5141*13]1*13]3]*|3]31414]"*191!5 *1*14]16]"
127 {300 [pre (OfO[1|O{*{of*{2]2]*|0o(8|0O|7|"*[7(3 1 (214"
post |0 413[*12]* 3| *12]4([3]|5[*|6|4 *1*jal6l*|6
128 {300 |pre |4 7121* * g|1*17]1915|9]|*19(9 11919119
post |5]/5|6]5]1*15]1*]|6|6]*|7]7186 *19 *1*|6181*"17
129 {300 [pre 3131514 1"131"|3|8]{"16]9]5 * *1*19(19)719
post 1214|75]|*15]*(3|51"]516]5]5]"™ 8{"|*i619]1"|6
130 |300 |pre |2}5]3|2|*|3|*|3]7|*|6]|9]4]9]" 6lg|*|*|7|6]"*]8
post |2]14|6]5]|*]5]*|4 *|s5)7l5|6]|*[8]6]|8]*|*i519]|*|6
131 | 300 [pre o(of{2121*{o|*{211y1*|0(8(0|4t*|7(0181*1{*1015}1"|8
post_ |1 Sl4( {2 12| (22|44 "|7|4al7]|*["14]5]"|4
132 | 300 |pre ofofofoy*l3|"}|O *lojslojol*{oj013}*1*|0]3]*]|5
post K 2] *111213 “1413i5(*]*]2 .
133 | 400 |pre 5(*1*|5 14 (o7 (99" (""" e
post 3 4 * * * 4 8 * * 8 g * * 8 8 L * * g * *
134 | 400 |pre |3|4}|*|*|3 14l <*{o|3|-|*{s|7|*{*|*|6l4)"]"
post {213 *]" MEIFINMEIVAMMEILIRERE RS IR
135 (300 [pre (6 |7(*(* 41*(3 * 3 *to(s{*(*{*(8(9]|"|"
post [4[6]*[* 61*13 * 819 o I 9"
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To a solution of 2-fluoro-6-(4'-trifluorophenyl)pyridine (2.4 g,
pr epared accordi ng

to exanple 17).g4n dry THF (35 nl)

10 mol ,

s add%ov-32483

[err]C. Aft
the reaction
hydr ol ysed 4

organi c | ay
renoved and

(silica gel)l

title conpo
-17-

exanpl es of
5

dropwi se a solution of 2 MLDA in THF (7.5 nm, 15 nmol ) at -
r2 at |- 70q dj net hyll di gull[t1jde nrfol() [ s[ apdgdfan
385 | 366 xprar e 6 8 Al | b\ed44d [Warem The |Bi[ture |&{9] " |~
nd extragted W f&| dl el byketHer.q s$QHa |at]i o [hkg| « | -
T STar¢d W apnyaroys grieyi T g spotvepts—aryg
tﬁ'@iaﬁdﬂj‘rprﬁroﬂﬂ}idﬁ rp-{)u offired |y | ocfm\eraa-togrmq- .
El.ni o] | me/letihyl, fac L1 M I veb _the
Ae—(t ap°5&2q3,wé“,h X i’q?ea“] Pt Pop #bol 2D B FPPo] 2 -
1@"@6}3 5020287+ |« 144l ]3 M%EJSJV?WL@@HW_&L??-Q?- .
genefa {OFmia 1) 1]ale eﬂepared as bpec|ile i nj Tpb| €| V.
post 47"”4 13184l M 1517471818 i1 l7}|8]*]"
139 [300 [pre [0 joO|*[*fofo[*|ojo|*|ofjofjojof fofof=|"]|" |
post J1/2)*f-l1j2l*Joft)*f1|1]1]1]4af3]2]-t*|-]2)a}"]|"
140 | 300 |pre 4|5 *13]2)*12)8]*)8|8|4|9)]*]9|9|9|*{8]4]6]"*
post (314 *15 1317114181761 " 816|1*|61819]1"19
141 | 300 |pre |11 4 *12 1217 *18 119" 8|8)*{51214| "5
post (2 {3}9|*]2]4|*13[4]*]3 5151 *18l7|6]*|615]9] ]9
142 | 300 |pre gy1|*fojt1j*1ojol*y1|sj114|*15|117(*{ofo{1}|*lo0
post 1]5]*j10j14]*j2jl01*11]112}3]*15}14]6]"]15])3]15}"15
143 | 300 |pre |O|1}4]*12]2)" 6| *}5]|8 91*]9]8)9|*{8]4]5]*]8
post (1 {12{8]*10|31*[3[1{*[2[3}|6i51"|18|5|6["|7I6171"1]8
144 300 fpre [O|O|O|*f0|2|*|0[Of*]0|B|0O|*|*{4|4|4|"|ofo[4]|"]3
post [111|6]*Jof3~j2jof=-l1]1]4[-1-16]3]|5}*|5|3]4]"]6
145 1300 |pre |oloj2|*(o|1|*|1]2]*[2]|s|o|3|*|6|3|6|*[2]0]|2]|*|5
post [1{2|8]*")10}4]1*]13|1]"]2 5151*}17)15]6]*}6}515] "8
146 | 300 |pre ofojo|-|1]*|o|7|"|8]|8|o]|8|*|9|4|8| |4|8]1]"
post |0]o(4(5|*|1(*|4|5|*|4iol4l6|*|7]|4|7]|*|4]|3]|4]|"|4
147 {300 {pre (o {1{o0jOo|*{1|*|0]5|*{3|7{0(6]|*|9(8|7|*|3|3(|3|"*|9
post {0]0l4]|5]|*|4]|*|1]4|*|3j5]4a]5]|*|6{l4a|5]|*[4]4]|5][*|4
148 | 300 |pre |0 |O|OjO|*|Oo|*}o[1]*|ol2]o]o|*|8lol8)*|o|1|0O}"]|9
post {0]0}3]4]"|2}*]2}1)*]1l3}4a}3]|*|4 6]*13]214]"*)4
149 | 300 |pre jO|0|3]O0]*|Oo|*]oO *lojojojoj*}2)1|5]*]ojo]o]*}|8
post o{ol4)*(21*(2f{0]l*jo0 3l 15414 {4]1]4
150 {300 (pre 41412(*{3*|418|*|7 91199191746~
ost 416 *14|*1416]*|6[8]5]|5]*1717]71*16]616 7
151 | 300 |pre oo *1ol*j014|*jojojole|*[812]9|"[(4|1[{1]"|9
post 4151131312} *12}4]4]5]"1614}7]1*14]2]4]*]6
152 |300 |pre |3 }4|5]|4]|*|3|*|4)8)*|7|7}j4)|9]|*|9}]8]9]|"}]8 *|8
ost 4|{6161" *15181"16 7 * *
This Sheet Has Been Replaced e, .
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10 E‘xarrpl e 17),

pot assium carbonate (1.5 g,

11.0

3-chl oro-5- hydroxypyridine (1.4 g,

11.0 mml ) and
ggol ) in sulfolane (10 m) As-foaged

toreflux for 8 h. The m xture is aIIovvedto cool to anbi ent
tenperaturg andyis [hen (I LEr gdjomr ugnaoé&g S[T{C gelWCnl
subsequently1mg.’swd pre Wi ¢ ho et gl oacdtogtod.* [Khe2 o pahir ¢ ogal|st|iors| @ *l6
combi ned ard tjalfg FYO%Et 01 S4 ea/apDB gged‘ Hr OXaFL ol2(1 1’1 I rgql. o, 4l -5
material 19 apprt-eoom Tt pPTo1 TS )] -4 ¥j DY — ot ST T C6
gel) and 13 47 seetoridd tiy Nekanel gt byl |adet|atie | & dif b pr| Wil ghexaned By hyl| 7
acetate (8/j2 v/y) glves 2-(3f -¢chlodpyrild{ |, .

-yl oxy) - Qa4 L i1 ubRAShHd A %L1 40 itflnirlg(?(lf. 1 HB94 o SUR Y lagl 4 Hh¢! 1S
br own crystai L t h D, C, . Exa({ﬁpd bs B9 d. .
Addi tional |c 7épla\%&r?d;pq’gre0 roep [ edl aﬂéxl(&t?sly 0 E(?(acr?nal «3825.% tlai ) %] &t e |?
found in Tghle paist {1129 1*j2[*11{1]*[2]2]3}4)l*|5(8]|5]|"]|2]2 *|a
- 18- [errs]

173 | 300 |pre 113161112112 *181916181{*191919("|815 *18
post |2 13[(6)*|*[71*]|3[6]"*I16j7]|617]"|9 7i*[6|6|8] "8
174 | 300 |pre |3 |3]5|*|o]3|*]2 *|s|8l4|8|*]o|8|9|*|6la|6]|*]|9
post |213]6]*]417]1*]3 *|5]5)5)j4)*]8]7]8]*16}5})8]*]|7
175 | 300 |pre ojoj2(*{oj1}| o014 *|117 21 *|7(41871" |1 of*
post |1 {1 *11]71*11]51*|5|15|5{4]*i917|8|"|16i5]81]"
176 1400 |pre 12y t*l2i31 {2171 *1-|s8js3t o8y 1 {28 *1"
post {314 *[*{2f2{*|2{4]* {68! {*(8{7|*|*(*I|819]" "
177 | 400 |pre 7151t 5141|418} *1*|oist*t*fol*|*1*1*|6]9]"]|"
ost 3 5 * * 4 6 * 4 * * 7 7 * * 9 »* * * * 7 6 * w*
178 | 400 |pre 2121*(*1211[*}|1 *t*|8j4l 18 *{*1"1*t213|*|"
post 1 3 * * 4 4 * 3 * * 4 5 t 4 * * * * * 5 4 * -
188 | 400 |pre 4151 *1*]6(4]1*]15 *I*j19)8}|*}|* 1119 e
post 3 4 * * 3 5 * 3 7 * *® 8 9 * * - * * 9 - t 4
190 | 400 |pre 5161*[*|5]|5|*|5|9]*|*{9}|9|"|" 1+ o9l *i*
ost |415]*|*l4|7){*|3j8j*1*j9l9l~]|" gl*{*l*lolol*|"
191 | 400 [pre 4 (41*1*|s5(51 {4191 *[*|9|8 "} t9]9i*|"[*|9(19|"{"
post {4{4]*|*14l7[*13|8{*1*|8lol*[*lo|8]*|*|*]|9fo}*|"
192 1400 |pre |4} 4| *}*|3|5]*]4}8] ]|*|ol7}"|*]o)|8]*|*]|*|9)9|"}|"
post {314} *|*|3]|sf*|2l7]*1=i8]9|*|*|9y8}*}*1*|9]9]"]"
193 | 400 [pre |4 |5|*|*|3|4| (4|8 [*|ol7|*|*|9|8] 1" ["|8 o
post * * * 3 * * * * 7 * * - 8 * L4
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(1)  No. ([err]C)

(% 25 - 3' - CF3- phenyl 4' -fluoro
26 - 2' -chl oropyrid-4'-yl 37 4" -fluoro 137 éY %2¢8327
- %Qﬂn&r opyrid-4' -yl - 109 35 28
2' chl or opyr| 4" -tri f I uor onet hyl 105 51 Iﬁqueerqgeen Re
-CHerr]- CF[err]-pyrazoI -yl 4" -fluoro ,
- 1" - CH31’3 - %&vmad@rlm&genwm foffuid @i f 1 uor omet hyl , "'l "L
- 1'-CHerr] -3 -CF3-pyrazol -5 -yl g13"-trifluoromet hyI
- 2' -chl oropyrid-4' -yl 3"-tr|?IuoronethyI 54 33
- 2', 4" -difluorophenyl 3"-trif¥oronet hyl oi I 72
AL AN !
X7 SN 2
R
M
0]
wherein

A represents an optionally substituted aryl group or an optionally substituted 5- or 6
membered nitrogen-containing heteroaromatic group or a difluorobenzodioxolyl group;

m represents an integer from 0 to 5;

n represents an integer from 0 to 2;

R’ (or each R') independently represents a hydrogen atom, an halogen atom, an
optionally substituted alkyl, alkenyl, alkinyl, alkoxy, alkoxyalkoxy, alkoxyalky!, dialkoxyalkyl,
alkylthio, amino, alkylamino, dialkylamino, alkoxyamino or formamidino group;

R? (or each Hz) independently represents a hydrogen atom, a halogen atom, an optionally
substituted alkyl, ailkenyl, alkinyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, alkylthio, alkylsulphinyl,
alkylsulphonyl group or a nitro, cyano, haloalkyl, haloalkoxy, haloalkylthio or
pentahalosulphonyl group,

X represents an oxygen or sulphur atom; and

Z represents a nitrogen atom or a CH group; with the proviso that if A represents a 1-
methyl-3 trifluoromethyl-pyrazol-5-yl group, n is 0, X represents an oxygen atom and Z
represents a CH group, then R2 does not represent hydrogen or 3-trifluoromethyl or 2,4-
dichloro or 2,4-dimethyl.

2. A compound of formula 1A

(1A)

wherein A represents 3-trifluoromethylphenyl, 2-chloropyrid-4-yl, 2-triflucromethylpyrid-4-yi,
2-difluoromethoxypyrid-4-yl or 1-methyl-3-trifluoromethylpyrazol-5-yl, R1 has the meaning

O 00T




Hl “ “l || phenyl - 4:' trifluornethyl oi | 44 135
3704[?&‘3 llw u llﬁch#@géyrl d- 4' yI ot f|4'l'JO1[ Fuoro o ACY@‘“’%?
67 38 3SCH[ er rg]vsn in &am-é,{[ F? 3 &:[ éndFTengerlx‘i r%éregnyg 'ﬁ%rgagn atornganlJo?iﬁe

4" -trifl uornet hylchloridébdr tirbine atoml 088 or two of them also a tnfluoromethyl trifluormethoxy or a

-CHlerr]-3" - CF3; Q%rﬁ@br Obcé/nI further g’éaén cdiik) HB[JP part@bl!arly tert-but@d

Exarrpl e 40: énzam di ne hydr ochl or'i
4- Fl uor obenzonitrile (10 g, 83 mml) is d| ssol ved |n a mxture of anhydrous

ethanol (5 mg A comgbifd &4 @dikyd m%tahﬁrse(emd%autheTjr&J;r@aﬁ*sﬂngmfm xture is
cooled to ice-bath tenperature and satur
2-(1'-methyl-3'-trifluoromethylpyrazol- -y?oxy) 6-(4"-trifluoromethyiphenyl)pyridine,

2-(2',4"-difluorophenyl)-6-methyl-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy) pyrimidine,
2-(2',4'-difluorophenyl)-6-methyl-4-(3"-trifluoromethylphenoxy)pyrimidine,
2-(2"-chloropyrid-4'-yloxy)-(4"-trifluoromethylphenyl)pyridine,
2-(2'-chloropyrid-4'-yloxy)-6-(3"-trifluoromethylphenyl)pyridine,
2-(3'-chlorophenyl)-5-methyl-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine,
2-(3-chlorophenyl)-5-methyl-4-(3"-trifluoromethylphenoxy)pyrimidine,
2-(4'-fluorophenyl) -6-methyl -4-(3"-trifluoromethylphenoxy) pyrimidine,
2-(4'-fluorophenyi)-4-(1 ".methyl-3"-trifluoromethylpyrazol-5"-yloxy)-5-methylpyrimidine,
2-(4'-fluorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5 "-yloxy)-6-methyl-pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-2-(2',4'-difluorophenyl)-5-methylpyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5,6-dimethyl-2-(4-trifluoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5,6-dimethyl-2-(4-trifluoromethyiphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5-methyl-2-(4'-trifluoromethoxyphenyl)pyrimidine,
4-(2“-chloropyrid-4"-yloxy)-5-methyl-2-(4'-trifluoromethylphenyl)pyrimidine,
4v-(2"-chloropyrid-4"-yloxy)-6-methyl-2-(4'-trifluoromethoxyphenyl)pyrimidine.
4-(2"-chloropyrid-4"-yony)-6-methyl-2-(4'—trifluoromethylphenyl)pyrimidine,
5-ethyl-6-(4"-triﬂuoromethylphenyl)—2—(3’-trifluoromethylphenyl)pyridine,
4-methyl-6-(4"-trifluoromethoxyphenyl)-2-(1 '-methyl-3'-trifluoromethylpyrazol-5'-yloxy)pyridine,
4-methyl-6-(4"-trifluoromethoxyphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4-methyl-6-(4"-trifluoromethylphenyl)-2-(1 "-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyridine,
4-methyl-6-(4"-trifluoromethylphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4-methyl-6-(4"-trifluoromethylphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4-methyl-6-(4"-fluorophenyl)-2-(1 '-methyl-3"-trifluoromethylpyrazol-5'-yloxy)pyridine,
5,6-dimethyi-2-(4"-trifluoromethoxyphenyl)-4-(1 "-methyl-3"-trifluoromethylpyrazol-5"-yloxy}
pyrimidine,
5,6-dimethyl-2-(4-trifluoromethoxyphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5,6-dimethyl-2-(4'-trifluoromethylphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5,6-dimethyl-4-(1 "-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-2-(4'-trifluoromethylphenyl)-
pyrimidine, |
5-methyl-2-(3"-methylphenyl)-4-(1"-methyl-3"-trifluoro methylpyrazol-5"-yloxy)pyrimidine,
5-methyl-2-(3'-methylphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5-methyl-2-(4'-trifluoromethoxyphenyl)-4-(1 ".methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
5—methyl-2-(4'-trifluoromethoxyphenyl)—4-(3"-triﬂuoromethylphenoxy)pyrimidine,
5-methyl-2-(4'-trifluoromethylphenyl)-4-(1 "-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine,
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5 wth gas oride for-90 mnutes. The m xture is all owed
to warmto am ‘\ mﬂm‘\g erature and stirred overnight. The
col ourless p es are+*filtered o3%- washed with diethyl etRe¥-32A%F

di ssolved in anhydrous ethanol (20 m). Diethyl ether (100 m)

saturated w th gasgug-fERRlcomshAsHiaskyRA -trifluiorombi@pSeryyridiiides stirred

of the filtrate | & SHERBREYarabo b Tt Red w th

di i sopropyl et her 6-mbftyR2-(4dtriflicngnetiadxgnieh g4 (1Cmestyed rifiubrobriethy P8 &z & %) -yioky)pyrimidine

200 Erangmetvi bRk e noomatyenenoprnidne, oo

exanpl e 40, furt hemetyhpAirifisoromethyiehegeryp--trifluprampthyiRnenyllpyrimiging. pr epar ed.

Details are gi vengiratyRR|LiiMidromethyiphenyl)-4-(1"-methyl-3"-pentaflucroethylpyrazol-5*-yloxy)pyrimidine
6-methyl-2-(4'-cyanophenyl)-4-(1 "-methyl-3"-pentaf|uorcsé.f;ﬁ;lpyrazol-S"-yloxy) pyrimidine
6-methoxy-2-(4'-cyanophenyl)-4-(1"“-methyl-3"-pentafluoroethylpyrazol-5"-yloxy)pyrimidine
6-methyl-4-(2”,2"-difluoro-1",3"-benzodioxol-4"-yl)-2-(4'-trifluoromethylphenyl)pyrimidine
6-ethyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethyipyrazol-5"-yloxy) pyrimidine
6-ethyl-2-(4"trifluoromethylphenyl)- 4-(3"-trifluoromethylphenoxy)pyrimidine
6-methyl-2-(4'-methylsulfonylphenyl)-4-(1"-methyl-3"-pentaflucroethylpyrazol-5"-yloxy) pyrimidine
6-ethyl-2-(4"-trifluoromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine
6-propargyl-2-(4-trifluoromethylphenyl)-4-(1"-methyl-3"-trifuoromethylpyrazol-5"-yloxy) pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(1"-methyl-3"-trifuoromethylpyrazol-5"-yloxy)pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine
4-(3"-trifluoromethylphenoxy)-2-(4'-trifluoromethylphenyl)pyrimidine
4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-2-(4'-trifluoromethylphenyi)pyrimidine
6-chloro-2-(4"-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy) pyrimidine
6-bromo-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
6-chloro-2-(4'-chloromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
6-fluoro-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
6-methoxy-2-(4"-trifluoromethyiphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
6-methoxy-2-(4"-trifluoromethylphenyl)-4-(1“-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
6-methoxy-2-(4"-trifluoromethyliphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine,
5-methoxy-2-(4'-trifluoromethylphenyl)-4-(3"-trifluocromethylphenoxy)pyrimidine,
5-methoxy-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
5-methoxy-2-(4'-trifluoromethyiphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine,
6-ethylamino-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-

pyrimidine
6-methoxyamino-2-(4'-chlorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
and

6-vinyl-2-(4"-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine.
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4, A compound of general formula XV,

o’
2 IN =2
Aoy )
R m
(xv)

wherein A, R? and m are defined as in Claim 1.
5. A process for the preparation of compounds of general formula | as claimed in claim 1
which comprises one of the following:

a) reacting a compound of general formula l1i

(D)

with a compound of general formula IV
A—XM
()

wherein Z, A, R', R?, m, n and X are defined as in Claim 1; Hal represents a halogen atom;
and M represents a metal atom;

or

b) reacting of a compound of general formula XV

THIS SHEET HAS BEEN

is Sheet Has Been Replaced REPLACED

"I I




[merr] 2-(4' - Fl uorophenyl ) -5-net hyl -4-pyri m di none Sodi um
hydride (0.52 g, 13 mmol) is added to 20m of anhydrous ethanol and stirred

for 30 m nutes at anbient tenperatdte. To this, 4-fluorobenzagyeiades
hydrochl oride (1.47 g, 8.5 mml) 10 (fromexanple 40) is added and the
m xture is stirred for further 30 m'nubeé Met hyl 2- f or nyl propi onate
(1 g, 10.6 mml) is added dropw se andjthe reaction mxture is left for 4
days under stirring at anbient tepgRerature. After cooling,

the solvent is renoved in vacuo and (e sidue is dissolved in aqueous 15
sodi um hydroxide (10 mM,1 M. Then tflhe nixture I's brought to pH5 with 2
nol ar hydrochl oric aci d X

-21- The precipitate is flcftered of f
ether. After drying, colourless crystals
poi nt >250[err] C are obtai ned.

wi th diisopropyl
gMm10.3% of nelting

g

xXv)

with a compound of general formula R'-H or a metal salt thereof, wherein A, m and R? are
defined as in Claim 1 and R’ is optionally substituted alkoxy, alkoxyalkoxy, alkylthio, amino,
alkylamino, dialkylamino or alkoxyamino.

6. A process for the preparation of compounds of general formula XV comprising the reaction
of a compound of general formula Il with a compound of general formula 1V, wherein A,
Rz, m and X are defined as in Claim 1, Hal represents a halogen atom, M represents a
metal atom, R' is Hal, nis 1 and Z is nitrogen, and R" is in position 6 of the pyrimidine ring.

7. A herbicidal composition which comprises at least one compound as claimed in claims I to

4 and a carrier and/or a surface-active agent.

8. A method of combating undesired plant growth at a locus, which comprises treating the
locus with an effective amount of at least one compound as claimed in claims 1 to 4.

S, The use of an effective amount of a compound of claim 10 4 for combatting undesired plant
growth.

(T
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Exarrpl e 52: 6- Hydr oxy-2-(4'-trifluoronet hyl phenyl)-4-Dyri m di none
5 4-Trifluormet hyl benzam di ne_hydrochlorid (22.4 g, 0.1 nol, from
exanpl e 41) is added to a sol uti"8A-of potassium nethylate AEY2E4E3))
i n anhydrous nethyl alcohol (65 m) and stirred for 15 m nut es at
anbi ent tenperature. D nethyl malonate (12.6 ml, 0.11 nol) is added and the
m xture ist heated to reflux for 4 hours. After cooling, the
resulting suspension is diluted with methyl al cohol (50 m). 10
The solvent is renoved in vacua and the residue is dissolved in water
(50mM ). Then the mxture is bré®§¥#tto pH 1 with concentrated
hydrochl oric acid. The preci pitate is filtered off and washed with
water. After el l.ow crystals, (15 599 of nelting point
>200[ err] C ar-I‘e?] \Q%yncgr}g an %)érgmg ine 8erxatlve%9(fag%mréﬁ ul 9(95
5- Met hoxy- 2- (4'-tr|fluoronethylphenyl) - pyrlnldlnoner To a
suspensi on of sodium hydride (60 % 6 ¢ 15 nol) in dry THF (225 nl) a
sol ution of met hyl net hoxyacet at 9 mM, 0.15 nol) in nethyl
formate (11.1 m, 0.18 nol) is adged d I a period of 30 min. The
m xture is stlrredfor 2 hours at S W e. After adding of
di ethyl ether (300 m) the resulting sodi um sal yetfy| net hoxynmal onat e
nonoal dehyde can be 20 i sol ated by suction. *® e sodiumsalt (0.075
nol) is added to 4-trifluoronethyl benzam dgne hydr ochl ori de (16.8 g,
0.075 nol, fromexanple 41) in dry ethyl alcohol (150 m) and the m xture
5  wherein

A represents an optionally substituted aryl group or an optionally substituted 5- or 6-membered
nitrogen-containing heteroaromatic group or a diflucrobenzodioxolyl group;

m represents an integer from 0 to 5;

n represents an integer from O to 2;

10 R! (or each R1) independently represents a hydrogen atom, an halogen atom, an optionally
substituted alkyl, alkenyl, alkinyl, alkoxy, alkoxyatkyl, dialkoxyalkyl, alkoxyalkoxy, alkylthio, amino,
alkylamino, dialkylamino, alkoxyamino or formamidino group; -

R2 (or each Ra) independently represents a hydrogen atom, a halogen atom, an optionally
substituted alkyl, alkenyl, alkinyl, alkoxy, alkyithio, alkylsulphonyl or alkylsulfinyl group or a nitro,

15  cyano, haloalkyl, haloalkoxy or haloalkylthio group;

X represents an oxygen or sulphur atom; and

Z represents a nitrogen atom or a CH group;

with the proviso that

if A represents a 1-methyl-3-trifluoromethyl-pyrazol-5-yl group, n is 0, X represents an oxygen

20  atomand Z represents a CH group,
then R2m does not represent hydrogen or 3-trifluoromethyl or 2,4-dichloro or 2,4-dimethyl,

can be prepared by conventional methods and are particularly useful as herbicides.
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Is stisrred for 48 hours at anmbient tenperature. After heating to reflux for

1" h 100 m) i dded h ' Ol s
f”?g;e\é\/fater ( ) is added to the mxture a ﬁfﬁﬁcﬁﬁy‘“ﬂfgﬂfg

L {

The fliltrate1ti-s brought to pH and

the ethyl alcohol is renpved in vacuo. 25 The precipifate is filterpd| off

and washed with ethyl alcohol. After drying crystals (1|3<dyMaBRFbof

melting point >200[err] C are obt ai ned. 30 Exanpl es 54 to) 78
~By the nmethod exenplified in exanple 51, further conpgunds of the gener Fll

formula I'll are prepared. Details are given in ttabhle V1]

10

15

20

25

The present invention relates to certain 2,6-disubstituted pyridines and 2,4-disubstituted
pyrimidines, their preparation and use as herbicides.

Pyridines, pyrimidines and their derivatives have many uses in the pharmaceutical area as
well as in agriculture (herbicides, fungicides, acaricides, anthelmintics, bird repellents), reagents,
intermediates and chemicals for the polymer and textile industry.
2-Arylpyrimidines and 2-pyrimidinyl-8-arylpyridines for example have been described as
fungicides (DE 40 29 654 and JO 2131-480, respectively). EP 263,958 is concerned with
herbicidal 2,6-diphenylpyridines, and structurally related 2,4-diphenylpyrimidines have been
disclosed in EP 354,766 and 425,247, respectively, which dre also said to be herbicides. Another
example are 2,6-diphenoxypyridines, which have been published in EP 572,093 as herbicides. 4-
Phenoxy-2-pyrazol-1-yl-pyrimidines are disclosed in DE 29 35 578 to have fungicidal activity.
Huelsen (Diplomarbeit, Konstanz 1993) describes four distinct 2-(1-methyl-3-trifluoromethyi-
pyrazol-5-ylyoxy)-6-phenyi pyridines, however, no biological activity is disclosed.

Surprisingly, it has now been found that good herbicidal activity is present in related, novel
pyridine and pyrimidine derivatives having both an aryl group and an aryloxy or a heteroaryloxy
group. These compounds unexpectedly show excellent activity and good crop selectivity in pre-
and post-emergence applications on both broadleaf and grassy weed species.

Accordingly, the present invention provides 2,6-substituted pyridines and 2,4-substituted
pyrimidines of the general formula |

®
wherein
A represents an optionally substituted aryl group or an optionaily substituted 5- or 6-membered
nitrogen-containing heteroaromatic group or a difluorobenzodioxolyl group;
m represents an integer from O to 5;
n represents an integer from0to 2; -
R {or each R1) independently represents a hydrogen atom, an halogen atom, an optionaily
substituted alkyl, atkenyl, alkinyl, alkoxy, alkoxyalkyl, dialkoxyalky!, alkoxyalkoxy, alkylthio, amino,
alkylamino, dialkylamino, alkoxyamino or formamidino group;



Ex. No.
4" -fluoro
3¢ et hyl
5- et hyl
218 51
5
10
15
20
25
30
35
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([er]Q (% 54 [ B-methyl

267 56.8 55 5- et hyl 4" -trifluoronefhiyl.. 4 F@\Ffoi%@s.
56 6- et hyl 4' -trifluoronethyl.z. 209 82.2 57 b - fhy '

7

169 34.3 58 6- net hyl 3- et hyl 185—4+6
R? (or esshrchf)Gndependentlyp Gepresditsda hiillogen Aemed glogerd atom, 3n-apibeaig

59

sgl?:stitutedsa'l@ tamﬂyl. alkinyl?’ Ihalélaluiyg ihglloé‘%xﬁ alkoxy>, %ﬁgxyaﬁ%; alkoxyalkaxy, alkylthio

group or a nitro, cyano, SF; or a alkylsulphonyl or alkyisulfinyl group;

X represents an oxygen or sulphur atom; and

Z represents a nitrogen atom or a CH group;

with the proviso that if A represents a 1-methyl-3-trifluoromethyl-pyrazol-5-yl group, n is 0, X

represents an oxygen atom and Z represents a CH group ,
then Rzm does not represent hydrogen or 3-trifluoromethyl or 2,4-dichloro or 2,4-dimethyl.

An aryl group as substituent or part of other substituents or in the definition of A is suitably
an optionally substituted phenyl or naphthyl group. Within the definition of A the 5- or 6-
membered heteroaryl group comprises optionally substituted 5- or 6-membered heterocycies
containing one or more nitrogen and/or oxygen and/or sulfur atoms, 1 to 3 nitrogen atoms being
preferred. Examples of such groups are pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyridyl,
pyrazinyl, pyrimidyl, pyridazinyl, isoxazolyl, isothiazolyl and triazinyl groups. As far as A is
concerned the definition "aryl® does also includg bicyclic systems which consist of a benzene ring
condensed with a 5- or 6-membered heterocyclic ring as defined above and in turn the 5- or 6-
membered heterocycles may be condensed with a benzene ring. Another preferred embodiment
of A is a difluorobenzodioxolyl group of formula

Generally, if any of the above mentioned moieties comprises an alkyl, alkenyl or alkinyl
group, such groups, unless otherwise specified, may be linear or branched and may contain 1 to
12, preferably 1 to 4, carbon atoms. Examples of such groups are methyl, ethyl, propyl, vinyl,
allyl, isopropyl, butyl, isobutyl and tertiary-butyl groups. The alkyl portion of a haloalkyl,
haloalkoxy, alkylthio or alkoxy group suitably has from 1 to 4 carbon atoms, preferably 1 or 2
carbon atoms. The number of carbon atoms in the alkoxyalkyl, alkoxyalkoxy or dialkoxyalkyl
groups is up to 6, preferably up to 4, e.g. methoxymethyl, methoxymethoxy, methoxyethyl,
ethoxymethyl, ethoxyethoxy, dimethoxymethyi.

"Halogen" means a fluorine, chlorine, bromine or iodine atom, preferably fluorine, chlorine
or bromine. Haloalkyl and- haloatkoxy are preferably mono-, di- or trifluoroalkyl and -alkoxy,
especially trifluoromethyl and trifluoromethoxy.

When any groups are designated as being optionally substituted, the substituent groups
which are optionally present may be any of those customarily employed in the modification and/or



62 6- met hyl 3,4 -difluoro 225 51.3 63 5- et hyl

3-trifluoronethyl 204 39.8 64 6- et hyl 3" -tri

26.6 65

4'-trifluoronethyl 242 63.5 67 5- et hyl 4'

27.2 68
3'-fluoro
6- et hyl
>250 20
4' -' bu
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5, 6-di methyl 3'-trifluor.gnethyl 215 70.

.7 R gpoq Jh B gomooygas’of be Iy
péatSistencecofragtidmy koil or plant penetsationaor any otperziesirabipopro
corgﬁlo%nds. Qﬂtere may be one or more of the same or different substituents present in each pan
of the molecules. In relation to moieties defined above as comprising an optionally substituted
alkyl group, including alky! parts of haloalkyl, alkoxy, alkylthio, haloalkoxy, alkylamino and
dialkylamino groups, specific examples of such substituents include phenyl, halogen atoms, nitro,
cyano, hydroxyl, Cq.4-alkoxy, Cy.4-haloalkoxy and C4.4-alkoxycarbonyl groups.

In relation to moieties defined above as comprising an optionally substituted aryl or
heteroary! group, optional substituents include halogen, especially fluorine, chiorine and bromine
atoms, and nitro, cyano, amino, hydroxyl, C14-alkyl, C4.4-alkoxy, C1.4-haloalkyl, C;.4-haloalkoxy,
and halosulfanyl groups such as SFs. 1 to 5 substituents may suitably be employed, 1 to 2
substituents being preferred. Typically haloalkyl, haloalkoxy and haloalkylthio groups are
trifluoromethyl, trifluoromethoxy and trifluoromethylthio groups.

The index m preferably means an integer from 1 to 3, n is preferably 1 (then R1 is not
hydrogen). .

The compounds according to general formula | are oils, gums, or, predominantly, crystalline
solid materials. They can be used in agriculture or related fields for the control of undesired plants
such as Alopecurus myosuroides, Echinochloa crus-galli, Setaria viridis, Galium aparine, Stellaria
media, Veronica persica, Lamium purpureum, Viola arvensis, Abutilon theophrasti, [pomoea pur-
purea and Amaranthus retroflexus by pre- and post-emergence application. The compounds of
general formula | according to the invention possess a high herbicidal activity within a wide
concentration range and may be used in agriculture.

Preferred compounds are those wherein A represents a phenyl, pyridy}, or pyrazolyl group,
being substituted by one or more identical or different substituents selected from halogen atoms,
alkyl, alkoxy, haloalkyl, haloaikoxy and pentahalosulfanyl groups.

Especially preferred are compounds bearing a substituent in group A in meta-position
relative to the point of attachment of this group.

Good results in terms of control of undesired plant growth are obtained when A is meta-
substituted by a chlorine atom or a triflucromethy! group, especially A being a 2-chloropyrid-4-yl,
1-methyl-3-trifluoromethylpyrazol-5-yi or 3-trifluoromethyiphenyl group.

Particularly good results in control of weeds are achieved with compounds wherein X
represents an oxygen atom. Especially good resuits are obtained with compounds wherein Z
represents a nitrogen atom.

The following formula | A represents a preferred embodiment of the invention:



75 6- met hyl 4' - bu 213 75 76 5, 6-dinethyl 4' -chloro
276 44 77 5, 6-dinethyl 4'-trifluoronethoxy 228 =,g§§ﬂ4§

6- et hyl 4' -trifluoronet hoxy 196,. 95 ReVLAL

-23 - Exampl e 79
2- (4' - Fl uor ophenyl ) - 4-chl orp-5- et hyl pyri m di ne A .mx{iure, of
2- (4" -flucrophenyl)-5-net hyN4-pyri mdinone (0.79 g, 3.9 bl ) (from
exanpl e 51) and phosph pxychkoride (3 m) is heated—toTeftux
for 1 hour. 5 The ' phosphor ous oxy¢hl oride is

renoved in vacuo and thg_ resj quafiched with water (10 m) to
hydr ol yze the remai ni ng resg e is neutralized and t hen
extracted with ethyl acetate (50 m). drying of the organic |ayer
wi t h anhydr ous magnesi um sul phé % _golvent is renoved in vacuo.

The title conmpound (0.63g, 72.6% is oft ai ned as col ourl ess crystals
of nelting point 133.
(1A)

In this formula A represents 3-trifluoromethylphenyl, 2-chloropyrid-4-yi, 2-

trifluoromethylpyrid-4-yl, 2-difluoromethoxypyrid-4-yl or 1-methyl-3-trifluoromethylpyrazol-5-yl, R1

5  has the meaning given above; R2 , R2' and R2" independently represent a hydrogen atom, a

fluorine, chlorine or bromine atom, one or two of them also a trifluoromethyl, triflucrmethoxy or a
cyano group, R2" can further be a C,-C,-alkyl group, partigularly tert-butyl.

The invention is exemplified by the following compounds:
2-(1 '-methyl-a'-trifluoromethylpyrazoI-S'Lyloxy)-s-(4"-trifluoromethy|phenyl)pyridine,
2-(2',4'-difluorophenyl)-8-methyi-4-(1"-methyl-3"-trifluoromethylpyrazoi-5°-yloxy) pyrimi-
dine, |
2-(2',4'-difluorophenyl)-6-methyl-4-(3"-trifluoromethylphenoxy)pyrimidine,
2-(2'-chloropyrid-4'-yloxy)-(4"-trifluoromethyiphenyl)pyridine,
2-(2'-chloropyrid-4'-yloxy)-6-(3"-trifluoromethylphenyl)pyridine,
2-(3'-chlorophenyl)-5-methyl-4-(1"-methyi-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine,
2-(3'-chlorophenyl)-5-methyl-4-(3"-triflucromethyiphenoxy)pyrimidine,
2-(4'-fluorophenyl) -6-methy! -4-(3"-triflucromethylphenoxy) pyrimidine,
2-(4'-fluorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-5-methylpyrimidine,
2-(4'-fluorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-6-methyl-pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-2-(2',4'-diflucropheny!)-5-methylpyrimidine,
4-(2"-chloropyrid-4"“-yloxy)-5,6-dimethyl-2-(4'-trifluoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4*-yloxy)-5,6-dimethyl-2-(4'-trifluoromethylphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5-methyl-2-(4'-trifuoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5-methyl-2-(4'-trifluoromethylphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-6-methyl-2-(4'-trifluoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-6-methyl-2-(4'-trifluoromethylphenyl)pyrimidine,
5-ethyl-8-(4"-trifluoromethylphenyl)-2-(3'-trifluoromethylphenyl)pyridine,
4-methyl-6-(4"-trifluoromethoxyphenyl)-2-(1'-methyl-3'-triflucromethylpyrazol-5'-yloxy)-
pyridine,
4-methyl-6-(4"-trifluoromethoxyphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4-methyl-6-(4"-trifluoromethylphenyt)-2-(1'-methyl-3'-triflucromethylpyrazol-5'-yloxy)pyri-
dine,



10 Exanple 80: : REPLACEMENT SHEET

2-(4' - Chl or ophenyl ) - 4. 5-di chl or o- 6-1ft hoxypyri m di ne - To a
sol ution of 2-(4'-chlorophenyl)-4,5,6-trichioropyrinidinel(1. 854d 56 55"
rr:jD' )di n m(sg h)]/-Ll45methyl-66-(g‘|-ﬁﬂUbﬁﬂl me(t%hmy))-zle’(acl:hﬂslrﬂiyﬁcﬁﬂ-ym;l))p,inain_ dded a 30| ﬁt ion
of sodi um . 3. in nmethyl | al gcohol (1. and the
mxture is stirf 'é’gthﬁts'(éﬁ’ﬁ%ﬁ%m?rg}ﬁqﬁ@y@tﬂ?éChES’\r/’@P’ ?d"gﬁp?"')%‘é'%'g? renval _of the
15 sol vent s i aametagiba(4 Giluoldpbenyret( iamehyi-3-diddechethglipiram!- 5 gixgpwidamad t he
resulting mxture i ase ¢ S organi c

| ayer with anh;gﬁ S't%m\,ﬁ\gzs{%etg?uﬁrrﬁmseﬁ *WQF réy ‘f e 58 I\%Hﬁ Lé%rqgh%yr?zg AHVEd.
Treating of the res:xwaﬁmwimeh pentane affords the title conpound (1. 75g 96
% as col Shiftloforith k- @2 ordrBekn

Exanpl es 81- 10055"615lﬂel‘.%t%ywél4 Fﬂmo ho%ghn s@o ! oerner aﬂpﬁ? Xu%‘%?'g(?l ) listed
intable I X ar é@ﬁ'é’ﬁﬁ'ﬂéd“a‘ﬁ@ﬁ&%j’éﬁjylp?eftya 4t(ﬁe"'"u°'°m°r‘\’ﬁ’ipﬁ®’t9xﬂpyfé’k%ﬁ3I e 79.

Table I'X 5,6-dimethyl-4-(1"-methyl-3"-trifluoromethylipyrazol-5"-yloxy)-2-(4'-trifluoromethyl-

phenyl)pyrimidine,
5-methyl-2-(3'-methylphenyl)-4-(1*-methyl-3"-triflucromethylpyrazol-5"-yloxy)pyrimidine,
5-methyl-2-(3"-methylphenyl)-4-(3"-triflucromethylphenoxy)pyrimidine,
5-methyl-2-(4'-trifluoromethoxyphenyl)-4-{1*-methyi-3-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine,
5-methyl-2-(4‘-trifluoromethoxyphenyl)-4-(3"-trifluorc;memylphenoxy)pyrimidine,
5-methyl-2-(4'-triflucromethyiphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yioxy)-
pyrimidine,
5-methyl-4-(3"-triflucromethylphenoxy)-2-{4'-trifluoromethylphenyl)pyrimidine,
6-(4"-fluorophenyl)-2-(1'-methyl-3'-trifluoramethylpyrazol-5'-yloxy)pyridine,
6-methyl-2-(4'-trifluoromethoxyphenyl)-4-(1*-methyl-3"-trifluoromethylpyrazol-5*-yloxy)-
pyrimidine
6-methyl-2-(4'-trifluoromethoxyphenyi)-4-(3"-trifluoromethyiphenoxy)pyrimidine,
6-methyl-4-(3"-triflucromethylphenoxy)-2-(4'-trifluoromethylphenyl}pyrimidine,
6-methyl-2-(4'-trifluoromethylphenyi)-4-(1*-methyl-3"-pentaflucroethylpyrazol-5"-yloxy)-
pyrimidine
6-methyl-2-(4'-cyanophenyl)-4-(1"-methyl-3*-pentaflucroethyipyrazol-5"-yloxy)pyrimidine
6-methoxy-2-(4'-cyanophenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazol-5*-yloxy)-
pyrimidine '
6-methyl-4-(2",2"-difluoro-1",3"-benzodioxol-4"-yl)-2-(4'-trifluoromethylphenyl)-
pyrimidine
6-ethyl-2-(4'-triflucromethylphenyl)-4-(1"-methyl-3"-trifluoromethyipyrazol- 5"-y|oxy)
pyrimidine
B-ethyl-2-(4'-triflucromethylphenyl)- 4-(3"-triftuoromethyiphenoxy)pyrimidine
6-methyi-2-(4'-methylsulfonyiphenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazoi-5*-yloxy)-
pyrimidine
6-ethyl-2-(4'-trifluoromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine
6-propargyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5*-yloxy)-
pyrimidine
6-methoxymethyl-2-(4'-chiorophenyl)-4-(1*-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine



Ex. R err] Rl err] np yield

No. ([err]Q (% AT SHEE
81  6-nethyl 4' -l uoro 6143 97 REPLACK T SHBLT
6--net hyl 4' -trifluoromethyl 62 71.8 - 83

5- et hyl 4' -trifluoronet h&{l 109 87.3 i g VAl 8RO

5- et hyl g—_n}ggpﬁwethyl-z-( -chl?@grhenyl)-gé:? gnfluoromethylphenoxy)p rimidifie 85

6-2 met hyl 3-(3mafifluglomethylphenotyd £-(4'-trifilidrofhethylphenyl)pyrimidine

- 24- . w eipr OO 5- nethyl . ' - chl Dr .. 87

94. 1 4-(1"-methyl-3 -tnflWmethy@y%nﬁﬁy%oxy)-z-m -tnflugn%gﬁﬁ%lp gen?d.)pysmdrneio 1

26.1 6-chloro-2-(4'-trifluo@BnethylpBempi tdhy 1-methyl-3°-8ifldordinéthylpyrazol-5"-yloxylt 4 92

pyrimidine
6-bromo-2-(4'-triflucromethylphenyi)-4-(1"-methyl-3"-trifluoromethylpyrazoi-5"-yloxy)-
pyrimidine
g-chloro-2-(4'-chloromethylphenyl)-4-(1*-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
8-fluoro-2-(4'-triflucromethylphenyl)-4-(1“-methyl-3"-trifluoromethylipyrazol-5"-yloxy)-
pyrimidine
6-methoxy-2-(4'-triflucromethylphenyl)-4-(3"-triflucromethyiphenoxy)pyrimidine,
6-methoxy-2-(4'-trifluoromethylphenyl)-4-(1°-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine '
6-methoxy-2-(4'-trifluoromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine,
5-methoxy-2-(4'-triflucromethylphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5-methoxy-2-(4 -triflucromethyliphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
5-methoxy-2-(4'-trifluoromethylphenyt)-4-(2'-chloropyrid-4'-yloxy)pyrimidine,
6-ethylamino-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5*-yi-
oxy)pyrimidine
6-methoxyamino-2-(4'-chlorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-vinyi-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethyipyrazol-5"-yloxy)-
pyrimidine

The compounds according to the invention can be prepared by conventional methods.

A suitable process for the preparation of the compounds of general formula | comprises the

reaction of a compound of general formula il

1
R'n
f\lz
N
Hal N

()

with a compound of generai iocrmula IV

A—XM
()

wherein Z, A, R', Rz, m, n and X are as defined hereinbefore; Hal represents a halogen atom;

10

and M represents a metal atom.



89 6- met hyl 3',4"-difluoro 94 90. 7
5, 6- di net hyl 3'-trifluoronethyl 83 81.6
5,6-dinmethyl 4'-trifluoromethyl 57.5. 54.5
5- et hyl 3'-trifluoronethyl 101 81.4
6- et hyl 3' -The inklbge nere tHaymay 6& any haldyan 3tom, suitably a fluorine, chiofine
5- net hyl %8&
6- et hyl atom are e plogfﬁ:ii erhg metal atom ay be ﬂlr%etal atom, suitably alkali metal atoms
5- et hyl used, so@um fahdjmtassium being@feferred. 83. 7
6- met hyl Altarmat opnd ggneral for éra%
6- et hyl '-trlfn? 'P’omet y\" % ;ﬁ‘
5- et hyl - brono 156- Q258 94
6- met hyl - br ono 110-112 94
5- et hyl -[err]bu 10 % 98
6- et hyl 4' -' bu 70- l 99
A N
o N )
R%m
5 (Xv)
wherein A, R? and m are as defined hereinbefore, may react with R'-H, preferable in the presence
of a base, if R' is optionally substituted alkoxy, alkoxyalkoxy, alkyithio, amino, alkytamino,
dialkylamino or alkoxyamino to give compound of general férmula I.
Compounds |, wherein R' is alkynyl or alkenyl, e. g. of the allyl or propargy! types, can be
10  prepared from compounds |, wherein R' is a halogen atom, preferably chlorine or bromine, by
reaction of R'-H or organometall derivatives thereof, preferable in the presence of a transition
metal catalyst or a base. _
Compounds XV can be prepared from lil, wherein R' is Hal, Z is nitrogen, Hal, R® and m
are defined as hereinbefore, by reaction with IV as described above, X means oxygen, applying
15 about 2 equivalents of IV.
in practice, the reaction may be carried out in the absence or presence of a solvent which
promotes the reaction or at least does not interfere with it. Preferred are polar, aprotic or protic
solvents, suitably being N,N-dimethyiformamide or dimethylsulfoxide or suifolane, or an ether,
20  such as tetrahydrofurane or dioxane, or aicohols, or water or mixtures thereof. The reaction is
carried out at a temperature between ambient temperature and the reflux temperature of the
reaction mixture, preferably at elevated temperature, especially reflux temperature.
Compounds of formula 1l in which Z represents a C-H group and n is 0 may be obtained by
reacting a compound of general formuia V
0
HC
RZ,

wherein R and m are as defined hereinbefore, with an aidehyde, suitably formaldehyde, and a
dialkylamine, suitably dimethylamine, according to Org. Synthesis Col. Vol. Ill, 305f, in a solvent,

conveniently an alcohol, preferably ethanol, to give a compound of general formula Vi,



103 5, 6-di net hyl 4' -chloro 87 71

5,6-dinethyl 4'-trifluoronethoxy 76 81

I 7 Vo)
5- et hyl 4' -trifluoronethoxy 132 91 R‘af}"ﬁ&_@,,,
6< et hyl 4' -trifluoronethoxy 64 94 107
6-chl oro 4' -trifluoromethyl 80 ©O 33 e ¢ timilO8~

5- net hoxy
2-(4' -Fluorophenyl)-4-(3"-trifluorg

4' -trifluoronethyl 1 31 Exanpl ¢ 109:-

104

p prrenoxy) - 6- net hyl [T di ne
A m xture of 2-(4'-fluorophenyl)-4 chlohmylPNéidi ne (0.6 g._.2.7
[o

mol ) (from exanpl e 81), [ery]-3-hyd

W berBot rifl uoride (0.49 g, 3

nmol ) and pot assi um car bonat(@Hff. 41 g, 3 Dl ) 5 I n N, N-di net hyl f or mam de

(3 i)

silica gel

is heated to reflux for 2 hours. After cooling, ethyl
acetate (10 ml) is added and the suspepgion is filtered through a bed of
using ethyl acetate. The solvent of the filtrate is renoved in

vacuo andwhief i§ eshsdysently reactedrdctorg@idlg iy DBPasihas 288 @7 gelitc ah divhonium salt,

hr omat hy 4sing h / et hyl tate 7/2 R | of th | vent
ai' or os. coPBUV RS ERARS R Ko BSB BBdfomiA VNG oot Sererri

10

15

7

l
SN
N cr

kﬂ’v
(ViR

wherein Y is an alkoxy group or an NHa-group, preferably an ethoxy group, in a soivent, suitably

an alcohol, preferably ethanol, to give a compound of general formula Viii,

(vun

which is further converted by reacting VIl with phosphoryl halogenides (Mdller, E., Chem. Ber.
42, 423 (1909); Katritzky et al., J. Chem. Soc., Perkin Trans. Part 1, 1980, 2743-2754), preferably
phosphoryl bromide or phosphoryl chloride at elevated temperatures, ideally reflux temperature,
to give a compound of general formula lil.

An alternative, and preferred process for the preparation of compounds of general formula
Il in which Z represents a C-H group, comprises reacting a 2,6-dihalopyridine of general formula
X ’

(1X)
wherein R and n are as defined hereinbefore, and each Haly and Haly independently represents
a halogen atom, with an organometallic benzene derivative of general formula (X) in an
approximately equimolar ratio,



-25 - Exanpl es 110- 183: Further compounds of the general

formula | are prepared by the proced re of exanple 109. ——Phetails-are_.._
given in table X 5 Exg - Rl err] REPLACERIT SHFEY
A - np yield No. !
(O (% 110 5- et hyl M 4'-fluoro : e
1" - CH3- 3" - CF3- pyrazol -5"-yl 133 <4 Mafl T

R%m

(X)
wherein R% and m are defined as hereinbefore, and M represents an alkali metal atom, or borine,
or tin, or magnesium, or zinc or copper optionally in the presence of a transition metal catalyst.
The alkali metal may be any alkali metal, preferably lithium, and the reaction may be
5 carried out in an aprotic, polar solvent, preferably ethers, to give a compound of general formula
lll, essentially as disclosed in Cook and Wakefield, J. Chem. Soc., 1969, 2376, or in unpolar
solvents or water, for example as described in Ali,N.M. et al, Tetrahedron, 1992, 8117.
Compounds of formula 11, where Z means CH, Hal is fluorine, R’ is hydrogen, R? and m
are as defined hereinbefore, can further be converted to compounds of formula [ll, where n=1, Z
10 means CH, Hal is fluorine, R2, m are as defined hereinbefore and R’ is in position 3 and means
methylthio (or another group from the set described befére, that is introducable in form of an
electrophilic reagent), analogous to the method described by Gungor, T, Marsais,F and
Queguiner, G, J.Organometallic Chem., 1981, 139-150.
A process for the preparation of compounds of formula Ill, in which Z represents a nitrogen

15  atom, comprises the reaction of benzamidinethdrochlorides of the general formula XI
2
HN x HCI

(xn

wherein R? and m are as defined hereinbefore with a compound of formula XII or a sait thereof,
o) O

Rl ; O-alkyl

R,
[v4))
20  wherein each R11 and R'z independently are as defined hereinbefore; and the O-alkyl group is
suitably methoxy or ethoxy, to give a pyrimidinone of general formula XIll, in which R' can also be
hydroxyl.

(Xim)



111 6- met hyl 4' -fluoro 1"-CH3-3"-CF3-p

21 112 6- et hyl 4' - %3 1"-CH3- 3

98 39.5 113 6- et hyl 4' - CF3 -

89 79. 9 Comol:lﬂds of enéal?@ﬁwbl)i'Xl are known fr m repared jac od‘m & Brodée

1" CH3- 3" - CF3- pyrazol - 5" 27 6 %p5 i 6 A dires

4- CF3 described in the @, tepgxamq@r,9|rerranedron 33 16751 §t579) an ,- ‘-1?@741
S-methyl  (1g60). 3'-CH3 1" CH3- 3" - CF3- pyr azol - 5"kl 121 7419

117 5- net
74.5 118 ‘\tpé re@tlﬂ%?prpounds of fognula&_ﬁ and Xii maygg capteg oyt according to Liebigs

1" - CH353" - £4n31p§0, aB621-id 'an ylganic sditéht, suitatilyl a® alcohe! 249 preferabhbetharidnydnd in the
3'-CH3 3.2 120
5- met hy| presence %J tﬁg s%%ly%‘?ﬂ%‘ko% %qefeagg sodngaz Or]oxug vl 116 35 4

121 5- rretCBgnhpounds of for@ula@qm @absubsequenﬂy be @hvmngmngqounds of formula 11l, 105

2 L4 - _dif IR]@FB‘OW' halogegde GFSm?ﬂYéﬁ?'PQe“'de °" phosgene, %eferablyZRyogphoryl chipside,
5- et hl  phosprdryl brorid,|iealP in the abgence Yl Qr ehi, @t élevatbd temperaturéé @ obtainS8. 8

compounds of formula Iil.

Combounds of formula Il in the meaning above with R'=F may be obtained from
compound Il when R' is chiorine or amino according to procedures known in the an, like
described in Tullock C.W. et al, J.Am.Chem.Soc. 1960, 5197 or Kiburis J. Klister J.

15  J.Chem.Soc.Chem.Com. 1969, 381

Compounds of general formuia IV are known or may be prepared by known methods. They
may be prepared and isolated separately or may be prepared in situ. Generally, a compound of
general formuia X1V

A—XH
20 xv)
- wherein A and X are as hereinbefore defined is reacted with a suitable metal base, for example a
metal carbonate or hydride. Preferably the metal salt is a sodium or potassium salit.

Compounds of general formula | may, if desired, be isolated and purified using

conventional techniques.
25

The present invention also provides the use of a compound of general formula | as a
herbicide. Further, in accordante with the invention there is provided a method of combating
undesired plant growth at a locus by treating the locus with a composition according to the
inventiorf6F @ '

30 most suﬁw,,me plants in a crop area, typical crops being cereals, maize, soya bean, sunflower

tompound of formula I. As a useful action is by foliar spray applicatioq.'the locus is

or cotton. However, application may aiso be to the soil for those compounds having pre-
emergence herbicidal action. The dosage of active ingredient used may, for example be in the
range of from 0.01 to 10 kg/ha, preferably 0.05 to 1 kg/ha.
The present invention aiso extends to a method of making a herbicidal composition of the
35 invention which comprises blending a compound of formula | with at least one carrier. |
Preferably there are at least two carriers in a composition of the present invention, at least
one of which is a surface-active agent.
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, which may be, as
40 appropriate, a plant, seed or soil, or to facilitate storage, transport or handling. A carrier may be a



125 6- met hyl 2',4" -difluoro 1"-CI-|[err]-3"-CF[e|RHP!.' _ ',zol;ri*@m«
78 56.4 126 6- et hyl 2',4"-difluoro e =
64 65. 3 127 6-nmethyl 4.2 ,4" -difluoro
2"'-chI oropyrid-4"-yl 162 31.7 128 5- mat yle 4 WAL

- CF3 solid or a I|qU|<2 mcﬁhiir@raQﬁétéﬁa(ﬂwﬂch hé|nom'1'ally ase3% but whith. hAE/b a%;
isg di r‘ret h l %llxqjm ando’ any49f tt@lf;grners noCH?le used in érrg razgﬁ COTﬂpO%l%OﬂS may 13'_22

65. 6 lﬂe‘Lused Preféradly m:emhgémons a&lordiig3to the invention tontain 0.5 to 95% by weight of
" - CH3- 3" 5"- 132 30.3

- 26- 135\{&\’8%@%@%@' met h I 3'-CF3 3" - CF3- phenyl

67.5 B33 S@tanlgtsngq carrlers includenaftfrd and synthetic clays and silicates, for example natural

1" - CH er r] sikards?diicR s adistbmaceokd earthsl #fgnesiunftdilicates, for example talcs; magnesium

aluminium silicates, for example attapulgites and vermiculites; aluminium silicates, for example
kaolinites, montmorillonites and micas; calcium carbonate; calcium sulphate; ammonium
sulphate; synthetic hydrated silicon oxides and synthetic calcium or aluminium silicates; elements,
10 for example carbon and sulphur; natural and synthetic resins, for example coumaron resins,
polyvinyl chloride, and styrene polymers and copolymers; solid polychiorophenols; bitumen;
waxes; solid fertilisers, for example superphosphates.
Suitable liquid carriers include water; alcohols, for example isopropanol and glycols;
ketones, for example acetone, methyl ethyl ketone, methyl isobutyl ketone and cyclohexanone;
15 ethers; aromatic or araliphatic hydrocarbons, for example benzene, toluene and xylene;
petroleum fractions, for example kerosene and light mineral oils; chlorinated hydrocarbons, for
example carbon tetrachloride, perchloroethyler‘ne and trichloroethane. Mixtures of different liquids
are often suitable.
Agricuitural compositions are often formulated and transported in a concentrated form
20  which is subsequently diluted by the user before application. The presence of smail amounts of a
carrier which is a surface-active agent facilitates this process of dilution. Thus preferably at least
one carrier in a composition according to the invention is 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 non-ionic or ionic. examples of suitable surface-active agents include the sodium or
calcium salts of polyacrylic acids and lignin sulphonic acids; the condensation products of 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 giycerol, sorbitol,- sucrose or

30 pentaerythrol; condensates of these with ethylene oxide and/or propylene oxide; condensation
products of fatty alcohol or alkyl phenols, for example p-octylphenol or p-octyicresol, with ethylene
oxide and/or propylene oxide; sulphates or sulphonates of these condensation products; alkali or
earth alkali metal salts, preferably sodium saits, or sulphuric or sulphonic acid esters containing at
least 10 carbon atoms in the molecule, for example sodium lauryl sulphate, sodium secondary

35  alkyl sulphates, sodium salts of sulphonated castor oil, and sodium alkylaryl suiphonates such as
dodecylbenzene sulphonate; and polymers of ethylene oxide and copolymers of ethylene oxide
and propylene oxide.

The herbicidal composition of the invention may aiso contain other active ingredients, for
exampie, compounds possessing insecticidal or fungicidal properties, or other herbicides.




IREPLACEMENT SHERT

134 6- met hyl 4-CF[err] 2",2"-difluoro-1 —

", 3"-benzodi oxol -4" -yl 86 85 135 6- et hyl 4' - CF3 1
"- CH3-3"-CF3- pyrazol -5"-yl 75 -12-46 136 6-ethy| .4 mar 1946 - GF3
2"-chl oropyri d-4"-yl 97 41 137 6- met hy

3'-CFlerr] A formuldtierf conminiqgheennpound according to @ inventio®23n

6- et hyl 38

Lo oo Ransge e 15 S EISRL b

109-111 of etrucige agent, 5053 of@ptirfreezing agent, 0.:19 o biocidal agent and wa@r agRGOGmkny |

é é088 1g8°no|161ase itis dll@e%ﬁﬁwyiter to give the deéred%ﬁncentratson Ofl active ingreai&At3- Phenyl
"-CH er?]3-3"-CF[err]-pyrazol -5"-vyl 149 151 92 143 6- et hyl
4" - Bﬁ I The Qﬂ[:ﬁlhé bxatpidehilustdtd tH@Wiv%ﬁﬁHn' Phe éducturel.lﬁmé%&mpounzgpreEé%d
i;lgEt y 'Wé’ﬁﬁ%}'f’wmg e)%mples ere @&monally con%'r:mecpbyw %mﬁﬁeﬁqﬁ:trometry 124 91
oiI 99 146 6- et hyl 4' -C 3" - CF3- phenyl

55%} 5, 6-di et hyl 4' -d
1" CH3- 3" - rﬁs pyrazol - 5" -yl 142 49

Example 1:

10 -Dimethylamino propiophenone hydrochlorid

Acetophenone {29.1 ml, 0.25 mol), para-formaldetwde ( 12.0 g, 0.40 mol) and dimethyl
amine hydrochloride (28.5 g, 0.35 mol) are suspended in ethanol (50 ml). Concentrated
hydrochloric acid (0.5 ml) is added and the mixture is heated to reflux for 4 h. Then acetone
(200 ml) is added and the resulting clear solution is allowed to cool to ambient temperature. The

15  precipitate is collected by filtration and crystallized from ethanol yielding the title compound
(40.7 g, 76.0% of theoretical yield) as colorless crystals with mp. 158°C.

Examples 2-4:

Additional examples of general formula V! are pre'pa_red as exemplified by Example 1.
20 Details are given in Table |



148 5, 6-di net hyl 4'-Cl 2"-chl oropyrid-4"-yl

36 149 5, 6-di net hyl 4' - Cl 3"-CF3-p lQFF _
102 66 150 5- et hyl 3. = -
1"-CH err]-3"-CF3-pyrazol -5"-vyl 1401350 75 151 5, p-di et hyl
3'-F 1"-CH err]-3"-CF[err]-pyrgzqb;5"-vl 117 704 NBZ 1970
5- net hyl 4'-Cl 1 "-CH3-3"-CF3-pyrazol -5"-vl 141 5
153 5- et hyl 4' - Cl Z'E:HChl oropyrid-4"-yl 25
31 154 5- et hyl N” % 3"-CF3-phenyl
101 52 155 6- met h§? o xHCIl
"-CH err]-3"-CF3-pyrazol -5"-yl 3¥H; 156 6- et hyl
4' - Cl 2"-chl oropyrd-4"-yl 151 8 157
5- net hyl 3', 4" -difluorg 2" -coropyrid-4"-yl 146 59
158 6- met hyl 3,4 -difluorg 1"-CH3-3"-CF3-pyrazol-5"-yl 78
56 159 6- et hyl 8. 4' -diffuoro ™MP  VYi8ld. CF3- phenyl
64 65 160 6- met hyNo. 3" 4" -di fl%nro (%)
2"-chl oropyri d-4"-yl 162 32
2 3-trifluoromethyl 157 63
3 2,4-dichloro 136 51
4 2,4-dimethyl 134 72
Example 5:
6-Phenyl-2-pyridone
5 Ethyl 2-chloroacetate (10.6 mi, 0.1 mol) is slowly added to hot (105 °C) pyridine (8.9 mi,

0.11 mol whereby the temperature is maintained in the range of 100 °C to 110 °C. The resuiting
brown oil is dissolved in ethanol (60 mi), B-dimethylamino propiophenane hydrochloride (17.7 g,
0.1 mol; prepared according to Example 1) and ammonium acetate (60 g) are added and the
mixture is boiled under reflux for 4 h. After cooling, the mixture is filtered and the solvent is

10 evaporated in vacuo. The residue is crystallized from water, collected by filtration and purified by
re-crystallization from toluene. The title compound is obtained as colorless crystals (4.7 g, 28% of
th.) with mp. 200 °C.

Example 6-8;

15 Additional examples are analogously prepared to Example 5. Detalils are given in Table I1.




161 5- et hyl -CFlerr]O 1" - CH3- 3" - CH3- pyrazol 5" -yl
117-121 58 162 6- et hyl -CF[err]0
"-CH3-3"-CH3-pyrazol -5"-yl 102-104 46 163 5 f‘yy-ifr,r“ T OUORT
4'-CF[err]0 1 "-CH3-3"-'bu-pyrézol -5"-yl 96-93[@” Wi/ i1] SHEE]
-27- 164 6- met hyl 3_ 5|C'|:|[ err]0 il -
-CH3- 3" -"' bu-pyrazol -5"-yl 88-89 goe 165 62 me i 197
4' - CF3 1 "-CH3-3' -"'bu-pyrazol -5"- 90 8B 166
6- met hyl -CF[err]0 bF[er]-phe1y 52
73 167 6- met hyl 5 N 2" -chl oropyrid- 4"
72 32 168 5- net Ay - CF[err]O
3" - CF3- phenyl 83 169 5- et hyl
-CF[err]O0 2"-chl oropyrid-4"- yI 82 43 170
5, 6- di net hyl -CFlerr]Q XM cprerr]- phenyl 75
66 2
Ex. R mp  yield
No. CC) (%)
6 3-trifluoromethy! 174 36
7 2,4-dichloro 255 56
8 2,4-dimethyl 209 23
’
Example 9;
5 - -6- |
A mixture of 6-phenyl pyridone (3 g, 17.5 mmol; prepared according to Example 6) and
phosphoryl bromide (7.2 g, 25.0 mmol) is heated to 100 °C for 5 h. The cooled mixture is poured
into water (40 ml) and the pH is adjusted to 9 by addition of saturated aqueous sodium carbonate.
Then the layers are separated and the aqueous layer is extracted with ethyi acetate (50 mi). The
10  combined organic layers are dried with anhydrous magnesium sulphate and the solvent is
evaporated in vacuo. The crude product is crystallized from aqueous ethanol. Subsequent
purification by flash chromatography (silica gel, hexane/ethyl acetate 9/1 v/v) gives 2-bromo-
6-pheny! pyridine (3.1 g, 76% of th.) as light brown crystals with mp 50 °C.
Examples 10-12;
15 Additional compounds of generai formula |1l are prepared by procedures analogous to that

of Example 9. Details are given in Table il

_y|



171 5, 6-di net hyl 4'-CF[err]0 2"-chl oropyrid-4"-yl

107 54 172 5- net hyl 3',4"-difluor Y
3"-CF[ err] - phenyl 68 40 173 REFBLA@EVFMT SHEET
4-CF[err] 0 1"-CH err] - 3‘ CF[ efTSJ pyrazol -5"-yl 116 43
174 5- net hyl -CF[err]O0 Z 4 MAY 1996
1"-CH err]-3"-CFerr] -pyrazol 5'-y| ~ Tablggi 67 115
5, 6-di et hyl 4'-CF[err]O0 1"-CH -3"-CF[ err{] -pyrazoi=5"=yt"
128 45 176  6- net hoxynet hyl 4'Ha
2"-chl oropyrid-4"-yl 89-91 . 6-net hoxynet hyl 4' -C
1"-CH err]-3"-CF[err]-pyrazol -5 3-115 4 178
6- met hoxynet hyl 4' -C " - CF3- phenyl 140- 142 92
179 5- met hoxy 4-CF[ err] 2"-chl oropyrid-4"-yl
96 92 180 VY, M 4 CRLerr]
3"-CF[err] -phenyl 295 181 . I? chI or o- 6 rret hoxy
4'-Cl 1"-cH err]-3"-Bf[err]-Frazol - 5% y1 ¥4 73176 182
5-chl oro-6-met hoxy  4'-d _No. 3"- C[9|Céer r X%phenyl
95- 98 100 183 5- met hoxy [Ber r] 1
"-CH err]-3"-CF[err]-pyrazol 1&" - §rifiuorogethyl °" 18082

11 2,4-dichloro 123 88

12 2,4-dimethyl oil 68

A mixture of 2-bromo-6-phenyl pyridine (0.5 g, 2.1 mmol; prepared according to Example
9), 1-methyl-3-fluoromethyl-5-hydroxypyrazole (0.65 g, 3.9 mmol), potassium carbonate (0.6 g,
4.3 mmol) and N,N-dimethyl formamide (2 ml) is heated to reflux for 12 h. Then the reaction
mixture is directly applied onto a flash chromatography column (silica gel). Elution with
10  hexane/ethyl acetate (9/1 v/v) gives the title compound(0.35 g, 52.0% of th.) as light-yellow oil.

Examples 14-16:
The compounds specified in Table IV are obtained by procedures analogous to that of
Example 13.
Table iV
15
Ex. mp  vield
No. °C) (%)

14 1'-CH3-3'-CF3-pyrazol-5'-yl 3"-CFj 113 93
15  1-CH3-3-CF3-pyrazol-5-yl  2".4"-dichloro 91 78
16 1'-CH3-3'-CF3-pyrazol-5'-yl  2".4"-dimethyl  oil 95




Exanpl e 184:
4.6-Bi s(2"chl oropyrid-4"-yl oxy) - 2- (4' -trffluornethyl pheny
A mxture of 4,6-dichloro-2-(4"-trifl gormathyl phenyl) pyriim[dine (2.93 g,
mrol ) (from exanpl e 107), 2-chl'd

and pot assi
N, N- di net hyi mde (20 nl) is heated at 80[err]C for 1 heur-
After cooli t

(10 M) is

silica gel.

REBLACH G e SHE

0- 4- hydroxypyriding (12.-82 @aY 2%
wnate (3.04 g, 22 5 mmol ) i n anhydrous

S rem)ved i n vacuo, ethyl acetate/ hexane 1/1

spenS|on |s flltered t hr ugn a bed of

Th
After drying O]f‘eu,'[i 2“!‘)"?", Q%%E?AILHJ‘F&%OIt § \‘tb°|5' &?ﬁ’&?& |stﬁﬁd§%f°p?|§?'lé"°“t‘?{é‘
sol vent i s bromo-4- f!p@mwnam ﬁlﬂ’é Q@Smdhe anbyduausi dieteyl ether {20ast) ati-20 w3 Tyel

chromat ggr ammfreu@ bifted hc%@rﬁ% srm}s
af fords col ourless crystals (4

bn é}ﬂ%ﬁ% %019 2 ?@féoroggrm\éq% ﬂﬂéto (f'%? | yent
Esh A 18e reastiom mixture isSilowed to Wa1fné° é@h's@tuﬁmerewegén@qeammlwmm a

(XV a) |i stragtulens Wadne@wil salirfted SQRRAlLEMASHIND&AHIE Y3do0nl}. fRe tayers are"®b41aq Of

-28-
exanpl e 184.
10
15
20

25

30

35

and the aqueous layer is washed with diethyl ether 3 times (100 ml each). After drying of the
combined organic layers with anhydrous magnesium sulphate, the solvent is removed in vacuo.
The crude product is purified by flash column chromatography (silica gel, hexane/AcOEt 8/2)
yielding colorless crystals of 2-fluoro-6-(4'-fluorophenyl)-pyridine (19.8 g, 41.0% of th.) with mp
34 °C.

Example 18:
-Flyoro-6-{4'-f nyl)-4- lpyridi

A mixture of 2-bromo-6-fluoro-4-methylpyridine (9.5 g, 50 mmol}, 4-flucrobenzeneboronic
acid (7.8 g, 56 mmol), sodium bicarbonate (12.6 g, 150 mmol), water (200 ml) and catalytic
amounts of tetrakis(triphenylphosphine)palladium(0) in DME under nitrogen is heated to reflux
overnight. After filtration of the reaction mixture the solvents are removed under reduced
pressure. The residue is partitionated between water and ethyl acetate. The layers are separated
and the aqueous layer is washed with ethyl acetate. After drying of the combined organic layers
with anhydrous magnesium sulphate, the solvent is removed in vacuo. The crude product is
purified by flash column chromatography (silica gel, pentane/ethyi acetate 9/1) yielding colorless
crystals of 2-fluoro-6-(4'-fluorophenyl)-4-methylpyridine (3.7 g, 36.1% of th.) with mp 48 °C.

To a solution of 2-fluoro-6-(4'-trifluorophenyl)pyridine (2.4 g, 10 mmol, prepared according
to example 17) in dry THF (35 ml) is added dropwise a solution of 2 M LDA in THF (7.5 ml, 15
mmol) at -70 °C. After 2 h at -70°C dimethy! disulfide (1.41 g, 15 mmol) is added and the reaction
mixture is allowed to warm at -20 °C. The mixture is hydrolysed and extracted with diethylether.
After separation the organic iayer is dried with anhydrous magnesium sulphate. The solvents are
removed and the crude product is purified by flash column chromatography (silica gel). Elution
with hexane/ethyl acetate (20/1 viv) gives the title compound (1.2 g, 42 %) with mp 70-73 °C.
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*([err]O (N 185 4'-trifluoromethyl 1
"-CH err]-3"-CF[err]-pyrazol -5"-yl -17168 86 1961 Z4 MAY 1996
4' -trifluoromethyl 3"-CF[err]-phenyl 92 g8 187
4' -chloro 1 "-CHerr]-3NCF[err]-pyrazol -5"-yl 693
Exanpl e 188
Examples 20-23:
Analogously to Example 17, the examples of general formula 11l are prepared as specified
in Table V.
5 Table V
R1
7 | 2
N R
F N
(my

Ex. R! R2 mp  yield

No. ¢c) (%

20 - - oil 47

21 - 4-tifluoromethyl 58 75

22 - 3-trifluoromethyl  oil 72

23 3.4-difluoro oil 24

10

15

20

A mixture of 2-fluoro-6-(4'-fluorophenyl)-pyridine (1.9 g, 10.0 mmol, prepared according to
Example 17), 3-chloro-5-hydroxypyridine (1.4 g, 11.0 mmol) and potassium carbonate (1.5 g,
11.0 mmol) in suifolane (10 mi) is heated to reflux for 8 h. The mixture is allowed to cool to
ambient temperature and is then filtered through a bed of silica gel which is subsequently washed
with ethyl acetate. The organic solutions are combined and the solvent is evaporated in vacuo.
The remaining material is applied onto the top of a flash chromatography column (silica gel) and
eluted with hexane/ethyl acetate. Elution with hexane/ethyl acetate (8/2 v/v) gives 2-(3'-chlorpyrid-
5'-yloxy)-6-(4"-fluorophenyloxy)-pyridine (1.4 g, 46% of th.) as light brown crystals with mp
139 °C.

Examples 25-39:

Additional compounds are prepared analogbdsly to example 24. Details are found in Table
VL.



6- Met hoxy-4-(1
"-methyl -3"-trfluornethyl pyrazol -5"-yl)-2-(4"-trfluorneth ﬁyﬁm'd_'l;"ﬁ?ﬂ

10 REPLACEMENT Sg

4,6- Bi s(2u-chl oropyri d-4"-yl oxy) - 2- (ha-trlfluornethylphen | Yy Tr-ots
g, 4.2 mol) (from exanpl e 184) i sol ved i n anhydr pus Y.

al cohol (5m ), a solution of potaSS|uﬁf fﬁylate (4. Tﬁﬁf?ﬁh“’kﬁﬁhy
al cohol (1.2 m) is added dropw se tg s solution and thetmxture is
heat ed to reflux for 30 mn. The solvent |s renoved in
vacuo and the residue is purifjed b h silica gel 15
usi ng hexane/ethyl acetate 9/1. “Rg 2 "\
crystals (1.0, 62 % of nelting p0|nt 128[e R2 Exanpl e 189

4. 6-Di brono- 2- (4'-trlfluoronethylohenyl)pyr g e A m xture of
4, 6-di hydroxy-2-(4'-trifluoronethyl phenyl)pyrirmdine (5.12 g, 20 mmol) and
20  phosphoraus—axyhrogide (10 o) i dWheated for 2 hawre at 100 [err]C

The resulting Eot swgpen5|on is added to ige and the rodu%} can be
i sol ated by suction."After dryln@‘ one obtain nearly colo ess?Y
crystals (6.5gNo.86 96 of nelting point 87 [err]C. °c) (%)
29 25 - 3'-CF3-phenyl 4"-fluoro oil 48
26 - 2'-chloropyrid-4'-yl 4"-fluoro 137 37
27 - 2'-chloropyrid-4'-yi - 108 35
28 - 2'-chloropyrid-4'-yl 4"-trifl'uoromethyl 105 51
29 - 1'-CH3-3'-CF3-pyrazol-5'-yl 4"-fluoro 87 44
30 . 1-CHg-3'-CF3-pyrazol-5'-yl  4"-trifluoromethyl 94 59
31 - 1'-CH3-3'-CF3-pyrazol-5'-yl 3'-trif|uoromethyj 112 44
32 - 2'-chloropyrid-4'-yl 3"-trifluoromethyl 92 54
33 - 2', 4'-difluorophenyl 3"-trifluoromethyl oil 72
34 3'-CF;-phenyl 4“-trifluormethyl oil 44
35 4-CH, 1-CH3-3-CF3-pyrazol-5'-yl 4"-fluoro 85 43
36 4-CH,4 2'-chloropyrid-4'-yl 4"-fluoro 115 35
37 3-CH,S 3-CF,-phenyl “frifluormethyl  133-136 67

38 3-CH,S 1-CHg-3-CF3-pyrazol-5'-yl  4*trifluormethyl  154-156 41
39 1'-CH3-3'-CF3-pyrazol-5'-yl 3% 4“-difluoro oil 29




Exanpl es 190- 201 Conpounds of the general f e
prepared by the procedure of exanple 188 or 1009. légﬁmg?mﬁHEET n
table X I. err| 5

EX. Rlerr] Rlerr]  "19- A 2P MAYYigebd | |
No. (Q (%

190 6- met hoxy 4 -CF3 1 "-CHerr]-3"-CF[err], - pyr azot=5*=yt—%3

64 Example 40t91 6- met hoxy 4' - CF3 3" - CF3- phenyl 04
94 192 6-methylthio 4' -CF[err]

1" - CH er r | 4Bliordreamibinovydamlonds - y| 127 55 193

6-nmet hyl thio 4' - CF3 2"-chl oropyrid-4"-yl 106 41

4-Fluorobenzonitrile (10 g, 83 mmol) is dissolved in a mixture of anhydrous ethanol (5 mi)

and diethyl ether (70 mi). The reaction mixture is cooled to ice-bath temperature and saturated

5 with gaseous hydrogen chloride for 30 minutes. The mixture is allowed to warm to ambient

temperature and stirred overnight.

The colourless precipitates are filtered off, washed with diethyl ether and dissolved in

anhydrous ethanol (20 mi). Diethyl ether (100 ml) saturated with gaseous ammonia is added and

the solution is stirred for 3 hours.

10 The resulting suspension is filtered and the solvent of the filtrate is removed in vacuo. The

residue is washed with diisopropyl ether. After drying colourless crystals (5.15g, 35.5%) of melting

point 210°C are cbtained.



194 6-dinmethylamino 4-CFlerr] 1"-£H err]-3"-CFlerr]-pyrazet=—5"—=yt——348 -
00 195 6 ethylamino 4 GF3 1 REPLACENENT SHEEL
"-CH err]-3"-CF[err]-pyrazol -5"-yl 102 23 19

6- et hoxy - |"-CH err]-3"-CF[err]-pyrazol -5"-yl 1344 . BQiay 199¢
197 G-Wt%@ﬁs‘%‘t@'-d 1"-CH[err]-3"-CF[err]-pyrazoI-5'-"'I(g 178‘ l

16 el ] - Cl
1"-CH err]-3"- &é?ﬁ? grgla?dg?g% T_gé'lla?g?l &QTHIE%O furir\;)er compounds of the ngqukjormula Xl

6-am no  areprgpargy. Detars argpivenin JabR™ICF[ err ] - pyrazol -5"-yl 1797780

200  6-net hyl am no 4'-d 1" - CH3- 3' gy pyrazol -5' -yl 114 97

201 6- br ono 4'-CF3 1 "-CNrerr]-3"-CF[err]-pyrazol-5"-yl 110
57 202 6-chl oro 4 -Cl 1"-CH3-3"- CF3-pyrazol -5" -yl

122 26 203 64L0A1 0 2 4% HCF
1"-CH err]-3"-CF[err]-pyrazol -5"-yl  11% & Exanpl e 204

6-Vinyl-4-(1

-methyl53"-trifluornethyl pyrazal8" -yl YXP_(4' -t rjfluormethyl phenyl)pyrim di
ne A m xture of e-brorm-4§(1"-rrethyl-3 -trifluormethyl pyrazol -5
-yl)-2-(4 -trifluormethyl phenyl)- B pyrini®R neV®® g, 4.3 mo!, from
exanpl e 201), vinyltributylgjgnnate (1.4 m, (04&)7 rp/;r})l),

41 4-trifluoromethyl 167 214

42 3-methyl 243 297
43 3-chloro 148 17.5
44 3,4-difluoro 185 174

45  3-triflucromethyl 181 176

46 3-fluoro 143 200
47 4-bromo 245 39
48 4-chloro >250 85
49 4-'obu 163 92

50  4-trifluormethoxy 210 57

Sodium hydride (0.52 g, 13 mmol) is added to 20ml of anhydrous ethanol and stirred for 30

minutes at ambient terfiperature. To this, 4-fluorobenzamidine hydrochloride (1.47 g, 8.5 mmol)

10 (from example 40) is added and the mixture is stirred for further 30 minutes. Methyl 2-

formyipropionate (1 g, 10.6 mmol) is added dropwise and the reaction mixture is left for 4 days
under stirring at ambient temperature.

_After cooling, the solvent is removed in vacuo and the residue is dissolved in aqueous
15 sodium hydroxide (10 ml, 1M). Then the mixture is brought to pH 5 with 2 molar hydrochloric acid.
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10 tetraki s(triphenyl phosphi ne)pal | adium(0) (0.1 g, 0.09 Eﬂkﬁpmghuaﬁl&mi

(20m ) and 3 crystalls of 2,6- di tert butyl - 4- net hyl phehol is heate

to reflux for 90 mn. After cooling, a 1.2 N solution of < BY Fi-@ipi um
fluoride in THF/ pyri di ne (4 rr1) and2pyridine (2m) is added.| The sol ution

IS stirredr nbi ent tenperature. To the rlesul TimMg mxt

et hyl acet é‘Fé’r?GlWBteﬁ? 5|lteire§ %{foqj@dﬂaéﬁgp \fnﬁ'édusopropyl ether. After drying,! colourless crystals

-30 - (0.445,ab1384) ofmeltingvgaain s2E0PQlakebidiled. Wat er and a satured sol ution Of
sodi um bi car bor at e. After drying of t he organc | ayer wi th anydrous

magnesi um sul phate, the solvent is renoved and the residue is
purified BxampleIRisilica gel chromatography using hexane/ethyl acetate 7/3.

Renoval of the sol vent affords nearly colourless crystals (1.45g, 82
% of nel te-@irgiak-tifkistethyiphbnyl)-4pyaniireng 05: Her bi cidal activity

To evaluate their herbicidal activity, conpounds according to the invention
are teSted usidTifluormethyihemzamidiechyt@thloria (2214 ge0.0mof lframtezample 41) is 3BT a

Triticum R xéﬁ’&?ot’a@sium HRYMYe (0.22 mdy3 SHEoYS R IGiconol (65 AP stirred for 15

Gossypium hirsu
minutes at ambient temperature. Dimethyl malonate (12.6 ml, 0.11 mol) is added and the mixture

ist heated to reflux for 4 hours. After cooling, the resulting suspension is diluted with methyl
alcohol (50 ml).

10 The soivent is removed in vacuo and the residue is dissolved in water (50ml). Then the
mixture is brought to pH 1 with concentrated hydrochloric acid. The precipitate is filtered off and
washed with water. After drying, pale yellow crystals (15.1g, 59%) of melting point >200°C are

obtained.

15

To a suspension of sodium hydride (60 %, 6 g, 0.15 mol) in dry THF (225 mi) a solution of
methyl methoxyacetate (14.9 mi, 0.15 mol) in methyl formate (11.1 mi, 0.18 mol) is added during
a period of 30 min. The mixture is stirred for 2 hours at ambient temperature. After adding of
diethylether (300 ml) the resulting sodium salt of methyl methoxymalonate monoaidehyde can be
20  isolated by suction. Now the sodium salt (0.075 mol) is added to 4-trifluoromethylbenzamidine
hydrochloride (16.8 g, 0.075 mol, from example 41) in dry ethyl alcohol (150 mi) and the mixture
is stirred for 48 hours at ambient temperature. After heating to refiux for 1 hour water (100 mi) is
added to the mixture and the soluion is filtered.
The fliltrate is brought to pH 5 with acetic acid and the ethyl alcohol is removed in vacuo.
25  The precipiate is filtered off and washed with ethy! alcohol. After drying crystals (13.7g, 68%) of
melting poiht'>200°c are obtained.

30

Examples 54 to 78

By the method exemplified in example 51, further compounds of the general formula |l are
prepared. Details are given in table VIll.
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tests fall into two categories, pre-e rge and post -energence. The
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formul ati ons used in tg tegtmethy ar g plgspar ed Eépm gé)g utions of the test
conpounds i n acetone contai ning b.4%b wel ght of

55 5-methyl 4'-tnﬂuoromethy| >250 58.7
56 6-methy! 4'-trifluoromethyi 209 822

57 5-methyl 3'-methyl 169 343
58 6-methyl Imethyl 185 416
59 5-methyl 3'-chloro 260 614
60  6-methyl 3-chioro 218 51

61 S-methyl 3',4'difluoro >250 594
62 6-methyl 3, 4'-difluoro 225 513

63 5-methyl 3-trifluoromethyl 204 388
64 6-methyl 3-trifluoromethyl 108 266
65 5,6-dimethyl  3'-trifluoromethyl 216 704
66 5,6-dimethyl  4'-trifluoromethyl 242 63.5

67 5-methyl 4'-chloro >250 27.2
68 6-methyl 4'-chioro 227 6.8
69 5-methyl 3'-fluoro 238 56
70 6-methyl 3'-fluoro 194 484
71 6-ethyl 4'-trifltuoromethyl 181 87
72 5-methyl 4’-bromo >250 20
73 6-methyl 4'-bromo 245 39
74 5-methyl 4''bu . 218 81
75 6-methyi 4'“buy 213 75
76  5,6-dimethyl 4'-chloro 276 44

77  56-dimethyl 4'-triflucromethoxy 228 70
78 6-methyl 4'-trifluoromethoxy 196 95




31. al kyl phenyl / et hyl ene oxi de condensate surfactant avail abl e under

the trade nmark TRITON X 155. The acetone sol utions ” w-w.wm T
wat er and the resulting formul ati onra®- dosage | evel s L
1000 g or 300 active material per hectare in a volu qui val ent to
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ROOERL EE LVC EAT HEA | I MB P | M

Z R SO LBkamples®® O EH T LE ERMO OB UONA Ex. dose

appI.AV HA SM VMM FC VAM A PPA S ATP AR
-(4'-Chlorophenyl)-4,5-dichlorg-6- imidin

To a solution of 2-(4'-chlorophenyi)-4,5,6-trichlorop);rimidine (1.85 g, 6.3 mmol) in methyl

“alcohol (30 ml) and THF (60 mi) is added a solution of sodium (0.145 g, 6.3 mmol) in methyl

alcohol (10 ml) and the mixture is stirred at ambient temperature overnight. After removal of the

15 solvents in vacuo dichloromethane is added to the residue and the resulting mixture is washed

with water. After drying of the organic layer with anhydrous magnesium sulphate, the solvent is

removed. Treating of the residue with pentane affords the title compound (1.75g, 96 %) as
colourless crystals of melting point 157-159°C.

Examples 81-108;

20 The compounds of general formula (XIll) listed in table 1X are prepared analogously to the
method of exampie 79.
Table |
Rt
~N
' L/
Cl °N R2
()
Ex. R R2 mp yield
No. (°C) (%)
81 6-methyi 4'-fluoro 143 97
- 82 6-methyl 4'-trifluoromethyl 62 71.8
83 5-methyl 4'-trifluoromethyl 109 87.3
84 5-methyl 3'-methyl 154 98.8

85 6-methyl 3'-methyl 134 73.7
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<4 MAT 955
86 5-methyl 3'-chioro 87 94.1
87 6-methyl 3'-chloro 101 26.1
88 5-methyi 3'4'difluoro 114 92
89 6-methyl 3' 4'difluoro 94 90.7
90 5.6-dimethyl  3'-trifluoromethyl 83 816
91  5,6-dimethyl  4'-triflucromethyi 57 §4.5
92 S-methyl 3*-trifluoromethy! 101 814
93 6-methyi J'-trifluoromethyl 62 87.3
94 5-methyl 4'-chloro 162 85.2
95 6-methyl 4'-chloro 101 83.6
g6 5-methyl 3'-fluoro 95 83.7
97 6-methyl 3'-fluoro ' 86 71.5
g8 6-ethyl 4'-trifluoromethyl 35 86
99 5-methyl 4'-bromo 166-158 94
100 6-methyl 4'-bromo 110-112 94
101 S-methyl 4'-buy 103-105 98
102 §-methyl 4-'bu 70-72 99
103  5,6-dimethyl 4'-chloro 87 71
104 5,6-dimethyl 4'-triflucromethoxy 76 81

105 5-methyl 4'-trifluoromethoxy 129 91

106 6-methy! 4'trifluvoromethoxy 64 94
107 8-chloro 4’-triflucromethyt 80 33
108  5-methoxy 4'-trifluoromethyl 108 3

A mixture of 2-(4'-fluorophenyl)-4-chloro-6-methylpyridine (0.6 g, 2.7 mmol) (from example

81), a,0,~3-hydroxybenzotrifluoride (0.49 g, 3 mmol) and potassium carbonate (0.41 g, 3 mmol)
5  in N,N-dimethylformamide (3 ml) is heated to reflux for 2 hours.

After cooling, ethyl acetate (10 mi) is added and the suspension is filtered through a bed of
silica gel using sthyl acetate. The solvent of the filtrate is removed in vacuo and the residue
purified by flash silica gel column chromatography using hexane/ethy! acetate 7/2. Removal of the
solvent affords colourless crystals (0.53g, 56.4%) of melting point 58°C.
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Examples 110-183:

Further compounds of the general formula | are prepared by the procedrre of exémple 109.

Details are given in table X.

Table X
R
N
NNy |
g2
0]
Ex. R R® A mp yield
No. (°C) (%)
110 5-methyi 4'-fluoro 1"-CH3-3"-CF3-pyrazol-5"-yl 133 54.7
111 6-methyl 4'-fluoro 1"-CH3-3"-CF3-pyrazol-5"-yl 123 21
112 6-methyl 4'-CF3 - 1"-CH3-3"-CF3-pyrazol-5"-yl g8 39.5
113 §-methyl 4'-CF3 3"-CF3-phenyl 89 79.9
114 5-methyl 4'-CF3 1"-CH3-3"-CF3-pyrazol-5"-yl 147 278
115 S-methyl 4'-CF3 3"-CF3-phenyl 95 97.6
116 §-methyl 3'-CH3 1"-CH3-3"-CF3-pyrazol-5"-yl 121 74.9
117 S-methyl 3-CH3 3"-CF3-phenyl 71 74.5
118 6-methyl 3-CH3 1"-CH3-3"-CF3-pyrazol-5"-yl 113 74.9
118 6-methyl 3-CH3 3"-CF3-phenyl 60 73.2
120 5-methyl 3'-chloro 1"-CH3-3"-CF3-pyrazol-5"-yl 116 35.4
121 5-methyl 3'-chloro 3"-CF3-phenyl 105 52.4
122 8-methyl 3'-chloro 1°-CH3-3"-CF3-pyrazol-5"-yl 96 27.1
123 S-methyl 2',4'difluoro ‘3"-CF3-phenyl 68 40.4
124 5-methyl 2’ 4'difluoro 2"-chloropyrid-4"-yl 146 58.8
125 6-methyl 2' 4'-difluoro 1"-CH3-3"-CF3-pyrazol-5"-yl 78 56.4
126 6-methyl 2',4'difluoro 3"-CF3-phenyl 64 65.3
127 6-methyl 2'4'difluoro 2"-chloropyrid-4"-yli 162 31.7
128 5-methyl 4-CF3 2"-chloropyrid-4"-yl 99 44 1
129 5,6-dimethyl 4'-CF3 1"-CH3-3"-CF3-pyrazol-5"-yl 136 13.2
130 5,6-dimethyl 4'-CF3 3"-CF3-phenyl 73 65.6

131 5,6-dimethy! 3-CF3 1"-CH3-3"-CF3-pyrazol-5"-yl 132 30.3
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132 5,6-dimethyl 3-CF3 3"-CF3-phenyl
133 6-methyi 4'-CF, 1"-CH3-3"-C,Fs-pyrazol-5"-yl
134 6-methyl 4'-CF, 2",2"diflucro-1",3"-benzodioxol-4"-yl 86 85
135 6-ethyl 4'-CF, 1"-CH3-3"-CF3-pyrazol-5"-yl 75 46
136 6-ethyl 4'-CF, 2"-chloropyrid-4"-yl 97 41
137 6-methyl 3'-CF, 4 -fluorophenyl _ 78 92
138 6-ethyl 4'-CF, 3"-CF;-phenyl 65 38
139 S-methyl 3'-CF, 4"-fluorophenyl 109-111 86
140 5-methyl 4'-Br 3"-CFs-phenyl 110 100
141 6-methyl 4'-Br 3"-CF,-phenyl 86-88 89
142 5-methyl 4'-'Bu 1"-CH3-3"-CF3-pyrazol-5"-yl 149-151 92
143 6-methyl 4'-'Bu 1"-CH3-3“-C.F3-pyrazol-5“-yl 119-121 78
144 5-methyl 4-'Bu _ 3"-CF,-pheny! 123-124 91
145 6-methyl 4By 3"-CF,-phenyl oil 99
146 6-methyl 4'-Cl 3"-CF,-phenyl 68 29
147 5,6-dimethyl 4'-Cl 1"-CH3-3"-CF3-pyrazoi-5"-yl 142 49
148 5,6-dimethyi 4'Cl 2"-chloropyrid-4"-yl 150 36
149 5,6-dimethy! 4'Cl 3"-CFs-phenyl 102 66
150 5-methyl 1"-CH3-3"-CF3-pyrazol-5"-yl 140-150 75
151 5,6-dimethyl 3-F 1"-CH3-3"-CF3-pyrazol-5"-yl 117 70
1562 5-methyl 4'-Cl 1"-CH3-3"-CF3-pyrazol-5"-yl 141 58
153 5-methyl 4'-Cl 2"-chloropyrid-4"-yl 125 31
154 5-methyl 4'-Cl 3"-CF;-phenyl 101 52
155 €Fmethyl 4'-Cl 1"-CH3-3"-CF3-pyrazol-5"-yl ' 99 37
156 6-methyl 4'-Cl 2"-chloropyrid-4"-yl 151 8
167 5-methyl 3',4'-difluoro 2"-chloropyrid-4"-yl 146 59
158 6-methyl 3',4'-difluoro 1"-CH3-3"-CF3-pyrazol-5"-yl 78 56
159 6-methyl 3, 4'difluoro 3"-CFy-phenyl 64 65
160 6-methyl 3'.4'-difluoro 2"-chloropyrid-4"-yi 162 32
161 5-methyl 4'-CF,0 1"-CH3-3"-CH,-pyrazoi-5"-yl 117-121 58
162 6-methyl 4'-CF;,0 1"-CH3-3"-CH,-pyrazol-5"-yl 102-104 46

163 5-methyl 4'-CF,0 1"-CH3-3"-'bu-pyrazol-5"-yl 96-98 58
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164 6-methyl 4'-CF,0 1"-CH3-3"-'bu-pyrazol-5"-yl 88-89 78
165 6-methyl 4-CF, 1"-CH3-3"-'bu-pyrazol-5"-yl 87-90 83
166 B-methyl 4-CF,0 3"-.CF;-phenyi 52 73
167 6-methyi 4'-CF,0 2"-chloropyrid-4"-yl 72 32
168 5-methyl 4'-CF,0 3"-CF,-phenyl 83 80
169 5-methyl 4-CF,0 2"-chloropyrid-4"-yl 82 43
170 5,6-dimethyl 4'-CF,0 3"-CF,-phenyl 75 66
171 5,6-dimethyl 4'-CF,0 2"-chloropyrid-4"-y| 107 54
172 5-methyl 3',4'-difluoro 3"-CF,-phenyl 68 40
173 6-methyl 4'-CF;0 1"-CH3-3"-CF;-pyrazol-5"-yl 116 43
174 5-methyl 4-CF,0 1"-CH 3-3"-Cl'-73-pyrazol-5"-yl 98 67
175 5,6-dimethyl 4'-CF,0 1"-CH3-3"-CF,-pyrazol-5"-yl 128 45
176  6-methoxymethyl 4-Cl 2"-chloropyrid-4"-yl 89-91 100
177  6-methoxymethyl 4'-Cl 1"-CH3-3"-CF;-pyrazoi-5"-yl 113-115 94
178  6-methoxymethyl 4'-Cl 3"-CF;-phenyl 140-142 92
179 S-methoxy 4'-CF; 2"-chloropyrid-4"-yi 96 92
180 5-methoxy 4-CF, 3"-CF,-phenyl 80 a5
181 5-chloro-6-methoxy 4'-Cl 1"-CH3-3"-CF;-pyrazol-5"-yl 173-176 05
182 5-chloro-6-methoxy 4-Cl 3"-CF,-phenyl 95-98 100
183 5-methoxy 4'-CF, 1"-CH3-3"-CF;-pyrazol-5"-yl 80 180

10

A mixture of 4,6-dichioro-2-(4'-trifluormethylphenyl)pyrimidine (2.93 g, 10 mmol) (from
example 107), 2-chloro-4-hydroxypyridine (2.85 g, 22 mmol) and potassium carbonate (3.04 g, 22

mmol) in anhydrous N,N-dimethyiformamide (20 ml) is heated at 80°C for 1 hour.

After cooling, the solvent is removed in vacuo, ethyl acetate/hexane 1/1 (10 ml) is added

and the suspension is filtered through a bed of silica gel. The resulting solution is washed 3 times

with water. After drying of the organc layer with anydrous magnesium suiphate, the solvent is

removed and the residue is purified by flash silica gel chromatography using hexane/ethyl acetate

8/2. Removal of the solvent affords colourless crystals {(4.1g, 86 %) of meiting point 141°C.
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Examples 185-187

—————_— .,

method of example 184.

e et e,

The compounds of general formula (XV a) listed in table X1 are prepared allalog'ously to the

e e e

Table XI
"
~ N
A "
~o N
5 (XV a)
EX. R A mp yield
No. e (°C) (%)
185  4'-trifluoromethyl  1°-CH3-3"-CF3-pyrazol-5"-yl 168 86
186  4'-trifluoromethyl 3"-CF,-phenyl 92 88
187 4'-chloro 1"-CH3-3"-CF3-pyrazol-5"-yl 156 93
10 4,6-Bis(2“-chloropyrid-4“-yloxy)-2-(4'-trifluormethylphenyl}pyrimidine (2.0 g, 4.2 mmol) (from
example 184) is dissolved in anhydrous methyl alcohol (5ml), a solution of potassium methylate
(4.2 mmol) in methyl alcohol (1.2 mi) is added dropwise to this solution and the mixture is heated
to reflux for 30 min.
The:solvent is removed in vacuo and the residue is purified by flash silica gel
15  chromatography using hexane/ethyl acetate 9/1. Removal of the solvents affords colourless
crystals (1.0, 62 %) of melting point 128°C.
Example 189
4,6-Dibromo-2-(4'-trifluoromethylphenyhpyrimidin
A mixture of 4,6-dihydroxy-2-(4'-triflugromethylphenyl)pyrimidine (5.12 g, 20 mmol) and
20 phosphorous oxybromide (10 ml) is heated for 3 hours at 100 °C. The resuiting hot suspension is

added to ice and the product can be isclated by suction. After drying, one obtain nearly colourless
crystals (6.5g, 86 %) of melting point 87 °C.



REPLACR?

-29. b"ﬁﬁif;i
Examples 190-201 A Y
Compounds of the general formula | are prepared by the procedures| of exampte-188-or—-
109. Details are given in tabie XII.
Table X]l
Rl
I
A NN
o N
R2
)
Ex. R R? A mp vyield
No. CC) (%)

190 6-methoxy 4'-CF, 1"-CH3-3"-CF3.pyrazol-5"yl 130 64
191 6-methoxy 4'-CF, 3"-CF;-phenyl 94 94
192 6-methylthio 4'-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 127 55
193 6-methylthio 4'-CF, 2"-chloropyrid-4"-yl 106 41
194 6-dimethylamino 4-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 148 Q0
195 6-ethylamino 4-CF, 1"-CH3-3"-CF3-pyrazol-§"yl 102 23
196 6-methoxy 4'-Cl 1"-CH3-3"-CF3-pyrazol-5"yl 144 80
197 6-methoxyamino 4'-Cl  1"-CH3-3"-CF3-pyrazol-5"-yl 178 16
198 6-dimethylamino 4'-Cl  1"-CH3-3"-CF3-pyrazol-5"yl 143 13
199 6-amino 4'-Cl "-CH3-3"-CF3-pyrazol-5"-yl 149 80
200  6-methylamino 4'-Cl 1"-CH3-3"-CF3-pyrazol-5"-yl 114 97

201 6-bromo 4'-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 110 57
202 6-chioro 4'-Cl 1"-CH3-3"-CF3-pyrazol-5"-yi 122 26
203 6-chloro 4'-CF, 1"-CH3-3"-CF3-pyrazol-5"yl 113 69

A mixture of 6-bromo-4-(1*-methyl-3*-trifluormethylpyrazol-5°-yl)-2-(4'-trifluormethylphenyl)-
pyrimidine (2 g, 4.3 mmo!, from example 201), vinyitributylstannate (1.4 mi, 4.7 mmol),
tetrakis(triphenylphosphine)palladium(0) (0.1 g, 0.09 mmol), toluene (20ml) and 3 crystalls of 2,6-
ditertbutyl-4-methylphenol is heated to reflux for 90 min. After cooling, a 1.2 N solution of
pyridinium fluoride in THF/pyridine (4 ml) and pyridine (2ml) is added. The solution is stirred for 17
h at ambient temperature. To the resuiting mixture ethyl acetate (100 ml) is added and the
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solution is washed twice with water and a satured solution of sodium bicarborjatg. After drying of

the organc layer with anydrous magnesium sulphate, the solvent is removed and the residue is

purified by flash silica gel chromatography using hexane/ethyl acetate 7/3. Removal of the solvent
affords nearly colourless crystals (1.45g, 82 %) of meiting point 112°C.
Example 205:

Herbicidal agtivity
To evaluate their herbicidal activity, compounds according to the invention are tested using
a representative range of plants:

TRZAS Triticum aestivum

HORVW Hordeum vuigare

GOSHI Gossypium hirsutum

HELAN Helianthus annuus

ORYSA Oryza sativa !

GLXMA Glycine max

BEAVA Beta vulgaris

ZEAMX Zea mays

ALOMY Alopecurus myosuroides
AVEFA Avena fatua

ECHCG Echinocloa crus-galli
SETVI Setaria viridis

GALAP Galium aparine
STEME Stellaria media
CHEAL Chenopodium album
VERPE Veronica persica
LAMPU Lamium purpureum
VIOAR Viola arvensis

SIDSP Sida spinosa

AMBAR = Ambrosia artemisifolia
ABUTH Abutilon theophrasti

IPOPU Ipomoea purpurea
SINAL Sinapis alba
AMARE Amaranthus retroflexus

The tests fall into two categories, pre-emergence and post-emergence. The pre-emergence
tests involve spraying a liquid formulation of the compound onto the soil in which the seeds of the
plant species mentioned above had recently be sown. The post-emergence tests involve spraying
seedlings of the abave species with a such a formulation.

The soil used in the tests is a prepared horticuitural loam. The formulations used in the test
are prepared from solutions of the test compounds in acetone containing 0.4% by weight of an
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alkylphenyl/ethylene oxice condensate surfactant available under the tracd mark TRITON X 153,

The acetone solutions are diluted with water and the resulting formulatlons at cosage levels

corresponding to 1000 g or 300 g of active material per hectare in a volume eguivalent to 400'
litres per hectare. In the pre-emergence tesis untreated sown soil and in the post-emergenca
tests untreated soil beanng untreated seedling plants are used as controls.

The herbicidal efiects of the test compounds are assessed visually twenty days after
spraying the foliage and the soil (in the case of examples 13-16 thirteen days after treatment) and
are 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 appraoximates to a 10% increasa in the level of
effect. An asterisk indicates that the specified plant species was not treatec in the test.

The results of the test are set out in the table shown below in which the compounds are
identified by reference to the preceding examples. An asterisk indicates that the specified plant

species was not ireated in the test.

TIH{G{H|O|G|B]Z]|A[A|E|SIG}{S|C Livislajaliisia
RIO|OJE|R|LIEIE[L|V|C|E|A|TIH|E[A]I|TIM{B|P|I|M
ZIRIS|L|Y[X|AIA|O|E|(H|T(LIEIE]IRIM|O|D|B{UJOINIA

Ex. {dose| appl. [AIV[HIAISIM{VIMIM|FICIViA|MIAlIP[PIA|S|A|T{PIA(R
No jamal time |[WIW| I INJAJAJA|X]Y|A|G]I|P|EILIEJUIR|P|R{HJUILIE
13 {100 |pee ||| |- olalal-lalal-t-t-{-{-(-1-1-1-|l-1-Is!-
0loost {<{-{-{-12lslalal-talgleiel-f-{-f{-1-f-{-t-{-18l-

141100 [pre {1 -l-|-{3lalo|o|-Islal-t(|-4-|-{-|-|-{-{"|8|"
Opost.'.'4696.57"'.-.'.".8'

15 100 pre . - » . 0 2 8 2 L] 2 s . . - - - . . - - . - 6 -
0 DOS‘ . - - . 2 6 g S - 2 7 - . - [ - . L] - - - - 6 .

16 [100 |pre || -] -|-{olofz2|olfofa|-l (-1l {-{-{-{-1"l2t"
ODOSt."'0274'22""'."."5

24 1300 |pre |t1]ojolo[-|-l-|oflofy-]||ololol~-lof-j0} [ 1-{0Q]"}|"
post (O0jOQ(1t1i-{-{-11j0(-l-tojojot-jol-joi-i-{-{of-

251300 fpre |ofofofof-f-|-lofo|-|-|1]o]a] ol |of-{"]| fo]"|"

26 | 300 [pre 1O |t} il loj2je]oflo]T{|"}"10}0O|" |0

27 1300 |pre o(o|ljol~f=q1°(Ql -t jo0j0jojojoy -1 111010} "]|0

28-] 300 |pre 0131070 | 1°1315)"16]9]2|7]| 19]8|8(4]|s]4}2]"}9




[err]

REPLACE

i

g oo

£NT SHEET

<« 4 [MAY 1995

- 32
29 [ 300 jpre 1]° 110 81017 8 . < l.ala q
pOSst 3 {3 3[3is 8 154 7
30 | 300 |pre 63 |T14]9 8/9/6(9 9198 8|8{6 9
post 5|8 “1°]14(6 6|7is!A 8 7 518618 5
31 1300 |pre 412 3|°11]8 519|719 9198 ‘181(5 9
post 518 S1-i817 417817 91718 1818 7
32 [ 300 |pre gfo y 2 118 8(3 311 9
post 3! 3 2141415 9 *lals 5
33 { 300 |pre 0 ‘ gl(ogo0 olojo ‘ S
post 0 Ql- 0 0 00 0 - 1
34 {300 |pre 313 111217 218 91819 813}5s 8
post 215 71° 4 4 6|6 g 6 5 6
39 {300 jpre 30 : 4 219 3(8 3 9
post 4 * 3 2 5 517 315
108 | 300 |pre 0|0 *1°]0 gl|ajo oyo!la *10]0Q 8
post 2 I 0 0[1}]0j0 0 ‘10 1
110 (300 |pre 42 i 2 9199 ‘1513 9
post 516 1714 71618(7 9 8 1614 6
111 | 300 |pre Q 10| 8 * 51(9 g(8][" *{5]3 9
oost 315 A KIE 16168 8" (614
112 } 300 |pre 5(6 5{°14{9 8 819 919 T1819 9
past 58 8|- 7 6181718 918(89 ‘1817 8
113 | 300 {pre 6|86 317139 8(9 9 918 1919 9
post S| 8 8 8 71917(8 9/8]8 1818 7
114 | 300 |pre 5|8 41°13(18 gl9/8|9 9188 {919 g
post 8 61°!/6|8 51878 2188 1818 7
115 { 300 |pre 718 5{°14 glgi8le 9 8 19 9
post 619 gl1-18 6{8|7 8§{8(8 * 18 8
116 {300 |pre of-to0 41910}6 9 1214 8
past 51°13 218 4 9i{7 “14lS 3
117 {300 |pre 01|27 519|1}s 8 “la)s 9
post a)“j4]a 3lajald 9lst7 lals 7
118 | 300 |pre 0|0 ol-]o 4|71 8|37 l1]2] |9
Dost 2] 4 3j°12 31413 415 t12]4 5




C ai s 1 A compound of the general fornula (1)

[err]
wher ei n A represents an optionally substituted af
optionally substituted 5- or 6 menber ed nitrogen-

het eroaromati c group or a difl uorobepgodi oxol yl group; m
represents an integer fromO to 5: ) n represents an I ntége

AN

to 2: ( Rerr1 (or—gagh ey T Tt epehdertyr—enF ats—a—hal gen_J
atom an opt itohaddoy|maib$so meaaiad<Y*,00'1000'002"00'0 i
post_|0f2]0f2 (1) j1i1i-foftf2]2f-[3f{1ls]-|-11]3] s
120 1300 fpre 1 (3|2l0t 10)"(2]|8f f6|9{6fo||8|8|8| | |s5]|5] |9
post |2}4|S5j4f"fS5|-13]s|-Jajs5ie]|a]||9l8|7| | |s]l4a]|"]|s

121 [ 300 |pre 2320.'1'38'7938'978"54'9
Oost3484'5'55'6765'978"45'6

1 22 300 pre v " . L] L] L4 . . . [ . . . L] . L] . . L] . L] . . -

DOSt . . L] . . . L] . - - . . . L] . [ . L] . L] - . . -

123 | 300 |pre g{ojojojfo[-]oJo|"{ofo0 v 4110 "4
post {111 * Tl 1] 1242 * “1°)2 ‘14
124 | 300 |[pre 113[2)1"(5|°|5|{s|-|6{8]|3pgs|-|9|a|al-|"|7]|9]-"
post [414]6|5]° N S{°16(7 S)° 618|1°]1°1]6 ‘16
125 [ 300 |pre 3]413|2)" * 8|7 {919 1719 19
post ]14|5i5|5]"° "15|15[°|s “|9(6({8]°["°]5 " 16
126 | 300 |pre o|o0|0 “1o1°]10{3] {0 117" 4 172 ‘19
post 12]2]5]4|°J3[-[3]3]|"13]|3]|4la]|"-jois5][8][{"|als]|"]|5

[\*]
.
o
~
-
~
[+1]
-
.
.
o}

127 [ 300 |pre ojoj1foj-jof-
post 10 1]4i3|"121°]1213]|[2[413|5]°|s6l4al8]"|-la]|s|" |6

128 (300 fpre j4|5|7(2( [3|“{s|8|-[7]9|s]9] |ofolol-|~|als]-

post {Si15{6{S5|/°|5]"|6 N * - {7
129 | 300 |pre 313(514|"13]°|3 ’ 9 ‘ 1" g1 19
post 1214]7([5]°}5]|"!3 : : 1 “16
130 [ 300 {pre 215|3[2]"13]"]|3 ‘|6 4 : 6 T 6{ -~
post 6 *151° *15 " 6 ‘1715 ]
131 | 300 |pre |0}0O]|2 1ot (211]°]0 4| 0 1 5|~
post j1]113j4]"J2}"[1j2]"]2 41" 1t 5|14
132 | 300 (pre oj0|o0 * 10 “10]3;0 * 0 e 3|15
post 10[1]3 ’ 1t A 3 ° 3 1T i215]°1s

133 1400 |pre |S|S| |- |5|7|"|aj8| -t fo|7| | |alo|-|-|-]olo}"|"
post 1314}l |5|6|-lajBi-)-[alof-]|-|s8f8i{-|-|-lalo|"-]|"
134 | 400 |pre 3lal|-lata]|-]a i 3l-1-lol7z|l*l-{-{6lal|l-]-
post (23| |-j2|6]-|3|4f-|-|af7|-[-|a]|8|-|-|-Jole|"|"
1351300 |pre (67| -|-[5]a|-|3[8| [8]o|3|8| |o|s] |[-|-|8]9]"]|"
post jal6]-j-lale]-|3|7]-]|ef7ie|7]8lofal-|-l-l7]af-}|"



al kenyl, alkinyl, alkoxy, alkoxyal koxy, alkoxyalkyl, dial koxydHACE:

al kyl t h| 0o, am no, al kyl am no, di al kyl am no, al koxyam -

f or mam di no group; Rlerr] (or each Rlerr]) independent

r'epresents akhal ogen atom an optionally substituted al kyl,

al kenyl , al ki nyl, al koxy, aI koxyal kyQ“ al koxyal koxy, al kylt h| o,
.

al ky| sul P } "1‘]’! St roun I ni-tro .
hal oal kyl , XY 6SFshao slalilaf- ggﬁt.éihal. TEpirpaH
group, represents. quliphur ataom| ang [ Z epr esents
a nitroger L 03St g up: i ' 1 dvie8g 64 1iisisl iy if A
repr esent g éggtal-’:‘bté flu %nfettbylo-pyroa%clo-:a Iogrcpup,, m{lﬂ;PL X
represent g ygen| al ojm @an rgpriegent’§ g ( rOLB, then 5 ot her
t han zero e9sti K0 pt hey” 1 300 1itrlioflioydn drnst B "2-4:di ¢l ot ol or
2, 4-di net H . } 'V\[r\4ri 4 i %1% n.itrog%r at,()@theh_‘(,is Ojandj A is
a substity °Gr B OE onallly | °|$ybgti|fited |51 af |64 mepber ed
nitrogen d gottet4el D i7d dr g [Z dij7l|doroBenzodi oXOBYF| -1 2. A
conmpound df a A . ) . . A0, efr] .
wherei n A |r Erie8nPe 3L4 )9 £ i Lot iy {Phenyi| 2 |84 8n1 oPaByrif di 4{91 ©
2-trifluoronethyl dwestdr V2L j-i1]21-i0]1) " j1]1]}1 413121 ]-12]4 .
140 | 300 |pre (4 |5)S5|"|3|2]"]2]|8|"|8|8]4]|9}"]9]|9]9|"|8]4|6]" |8
post |314}5]" 5{° 14 ‘19 61618 19
141 {300 |pre {1 {al2]-{2{1|-{2]7]{-|8|ofj1|a]-|{ols|8] [512{4a]"}s5
post |2]3fal-[2]|al-|3]4a]" 5/5] - -1sl5]9] ]9
L
142 1300 |pre [O|Of1[*]|Oo|1["(0 *11(s|{1]4]" 1 . of1{°(0
post {0 |1]5]"]0j4]"]2 *{1]112)3]" 4 : 315]"
143 | 300 jpre |O|1|4]" “l2{8|" 8 g9f-]9i8 . 4 .
post {112)8|-fof3]-f13j1j-12{3]6 ‘{aisi{6]" 6 .
144 | 300 jpre [0 |Ofof-jo{2|[-jofjo|-joj3|o} | |sais4]|sf"]O}O .
post |1 * " "{1f114]1°]1°1613 {513 “16
145 | 300 jpre |ojof2{-{ofjt{-|1]2}"-|2{s5]0 . 3 *l2]of2]"|s
post_|1 *lojaf]3]1]12]|2]s * 5 *16]8 18
146 | 300 |pre [0 o|o 1" 7| -|3(8|o]8] " “l4)3]1]"
post j0)0}4])5]"]1]"]4 “lajol4]6] " 71 3414
147 | 300 |pre |O|1 o110 *13]7]0 . 3|7} 3 .
post |0[ofafsSf{l4ai-l1]4f"-13]5{4 : - 4 T4
148 {300 |pre (0] 0O ol . 1{{oj2 *{slalsy- 1 19
post 10]0[34]" : 11 -[1]3]4 *14/316]° 2 *l4
149 | 300 |pre |0 |0Of3(0]"-j0]|" “lofo of- 1 “lo|ojof-
post |0]0|0j4}-j2]" *]0]2 3] 414)° 114
150 1300 fpre 2 |4|4j2] (3| 14|8]" ]7]9]|2]9]" 9 1714 ’
post {2{416151°14|"]14 1618518~ ‘1616
151 {300 (pre lo|oOfOl2|{"j0Q]|" 4{*t0 alef- : 11119
post |0{1]4]5] {3}]" . 4|5 clal2la]-
152 | 300 {pre |3 [4|s|4|" (3| |a|8| |7|7[a|9]|" [o|8]|9| |8|7[9]"
post |2]4|6l6} (5| is|8l-]6l9f{7|7|]7j717]"]|7i6)5




2-di fl uoromet hoxypyrid-4-yl or 1 -methyl-3-trifluoronethyl pyrazpl=38<V} rrrr]
Rlerr] has the meaning g\iﬁ;ﬁ’i.n"ﬂiﬁa'.féﬁ.-:?:@tEi

given in claim 1; Rerr], Rerr] and Rerr] independently represent a
hydrogen atom a flu chlorine or brom ne atom one off twQ Pfiih&E
also a trifluoromethyl, trifluormeth or a cyano grogp| Rlerr] can
further be a Cl-C4-al kyl group, partieuiarly tert-butyl. 3. A
conpound as —et+at-red—+-A—ctal-m—rselpete rom-t-he—gratp—eeHsHstirg-rof
2-(1 00 L - ol lelale]- 5 -
"-met hyl -3’ -t1?:f1 uorpcr)erreih/F 3?/ %zo -p' §/ iz)xy 7:67- 14"-trif|uororr1§t ﬁylpher?yl)py
ridi ne, p- (21post 14 #| Bob pphehyl 4L &L 1/5. -(' B 1S Wahvd| 535115
-trifluorongt riazol 151 -yl oxy) | pyr i ne ) . - .
2-(2',4'-dir|'g%r g%’he%iu ?5? Tdeiﬁ/l ﬁ-(&-fnf Bt et hvi *dfidfdxy By i’ 'ditne,
2-(2'-chlorppyrd-4'togbtoxy)6{A1-1¢131 1b¢ piet iyl phenyil Vipvrildiida ~ | "1 7] 1 -
2-(2'-chlorppynd-4'tyloxy)-6-(31:1rf! poronet hyl phenyl)ayrli.di.ne,
2-(3' -chl orapﬁ%ﬁ/qo)-%‘?ma%lﬁl $alpaf! SRR IRl JENEDCRE
"-methyl -3"ttrifl uolmsret hybperérolSh &l OxVIDVE G Neg |5]7 5|615 5
2- (3" -chl orpphenyl ) r5-met hyl -4-(3V-1r| f| upr pnet hyl phendxy).gy.ri m di_ne,
2-(4'-f|uorodﬁ%n§‘¥% F’-’%-m@%/i’ OhI 311918 up fﬁ%’ | qrearidxy) | By il il dilde,
2-(4' -fluorpphenyl ) tpbst(1o[1]{al5 4(-fals]-]ajo|5[7]| |7]a|6}"|4|4]4]"]|5
"-methyl -3"ttritl uoyomeghyl Jg axo -5:‘-&1 OKy) - b- et hyl pgyrimcjl ng, .
2-(4' -fluorpphenyto) e (11312 1]" 5 51°1¢18(3|¢® gl9ti7|7 9
u-methyl -3" ttrifl uofgesetlhykpytarolsb* yl ®xy)s b7 ety |-operjisri-disne, * 16
4-(2"-chlorppyritd-4] -yl oxy)124(2" |4l -difluofophenyl ) -1o-{mat Hylipyrilmijdiine,
4-(2"-chl or pp§¥ | @Arry | oY # 8|81 di fet h§| &R [ 3| 214 %[ Uk |EnétihgXyBheny!|Ppyri m
i di ne, post |a|s]s)s|-[6]-|s5]|s| |6|[7]sls]|-]ol6l8|-|5|5]|7]"|8
159 {300 |pre (O] O of-lof-|ol3]-jofe]1}7]"|8|4]|8f |4]|2|3|" |9
post 4(-13]°13]3]|-13]|3|4]4]"[9|518]"]4]a][6] |5
160 | 300 |pre [0jol1fo| |0} |2 “fo]|8 “17]318["2 4
post 10j1]4 * 12 T ]2 *16[4(2]°]5 *

161 (300 [pre |O}Of0O}-|Oft]"]0O|0O}"-{a|O]|OjOf-jt|OjO]"[OfOf[O}" (0O

162 | 300 |pre of{olo|-|ojo{-|o|o|-|ofo]jolof-lo]ojo]-|ofo|of"-]0

163 | 300 |pre |0 |O|O]|"|OjO|{-]jolaf-toj3|t]o]-|3(0]2] j0f{0}2|" |0

164 | 300 |pre |OfOloj-|2(0|-|ojof-|ols|o|6|-|4f1|7["|1]|O1

165 {300 |pre {0 |3|s5|-|2]2|-|2|8|-|8|oja|oj-|olo|ol |8lal6] |8

168 1300 |pre [O|1[4| 2|1 |1|S5I-17([5]|2}|5|" |8|7|8| |6[2|4f" |8

167 |300 |pre |2 |3|5}-|4|2|"|3|8]||8|9[2|8]| |9|8|8]|"[8]4f{9] |8

post 361" 6]°13]6]° S|7]° 6|6 |4 |8

168 1300 |pre f{2{3lal-|nial-|1l7|-|s|al1]|s| |ole]|o|"|s5|a|3]| |o
post gl-l2fzl-12la]l-lalslsis|-lslala]-lels|sl |7

169 |300 |pre |3 |3|s|-is|2i-|3l8|-ielal1]al-|o]|8]o|-|s|4|6]|" |9
] oost |3|3lal-lslsel-l3ls|-Isislslal-l8l7]7( [5l6l8] |7




4- (2"
i ne,
4-(2"

-chl oropyri d-4"-yl oxy) -5, 6-di met hyl - 2- (4" -t nfl uor onet Rfﬁheny] )pyr-L.m d

~Acin T SHER
chl oropyri d-4"-yl oxy)-5-nmethyl -2-(4"-trifl uoromet hoxyp enyl)pyr'"‘“m

=i Py ‘

14-(2 -chl oropyrid-4'-yl oxy)-5-nethylag2-(4'-trifluoronethylp enyl)pyr| rﬁ"dl
4- (2" chl orfopyr] d- 47 - yT pxy)F6F et iyl J12-1( 4 =Te AT AT gorofel oy pyF1
1( % 300 prey Oygok’OOy'O(O'ozoo'E‘IS“OP.}O“%LX“&-
4- (2"-chl dropy}i d-{4osty| @ky) « B+ Ineitshiy |-13-o|4' | ot|af| luer oret By pheayh | pYF | & di ne,
5-ethyl-6-{(4"-Lri 1]l uorpnethyl phenyl )[- 2- (3T-t[r it [juor ongt hyl phenyl) pytidi ne
4- et hyl - g- (4" | 390f leor ghp? hokyighieényl )0 (‘42 (6(0f0f “f3(2(8f"f0fof1}|"|7
'‘-methyl -3 -tr] fl ugeanet hyl pyrlazld |9 ryd|oXy)pyildiines |s | 7] - {ala]a] -{s]|
4- et hyl - §- (4} Tnfil uor pretoxyjphenyT|) -[Z-[(4™-[CNT 9T epyT 101 47 - yT OXy) PpyTT Hi ne,
4- et hyl - 6- (' }300i iipfeuo[p®t iyl phienyl|)o || (‘4o ;ojoj0f  j2|214 " |1i0}0 4
‘-methyl -3 -tr fld%gme,t hy| Py |2zl |--9' |l oXW)IRY i di| Re5 [ 3]s - |2 ]2]6] < |e
4- et hyl - =& FUrnfjraor T qﬁen D) 4- (2" qnijonopy T ¢- 4 { YI oKy pydte,
4- et hyl - - (28" | 3ooi [fotelio Op®L 1 phienyl )22 (-4's-|chlegeopyei & 4] < y& pxY3 pyfs di ne,
4-met hyl - §- (40; T Qb @Pieyl dF 2L | - sl 6l - l6l7lsl7l-lalel7] [6lslsl-]|s
- met hyl - 3—=trftooromethytpyrazo—= 5 =y axy) gy dr e
5, 6-di net hyhza2} 408" |pter i {3 L) OF medypf’zemyl-bﬁm(l 8|98 QH' 6{ai6]| 1|9
-nmethyl -3"-triflugr L hyl pyr alzal - 15" - M10xH) c YL dip )
5, 6- di met hyt=—2F{# °§¥F%}$ Ak 7)&y|u1"|3ylsci)-5 204 -“ninit%J.T? SH-Btehbky) pyr
i m di ne, 175 {300 |pre |0 |0|2| 0|1 |-|o|a| {17 0l2|-|7|4|8]"|1]0]|0]"|8 _
5, g_—dl met hyl ' { r opett ) infenyd|).-|4- (5;"57t4r11|9up oiet byL ppendxXY) pyr i
m di ne, N 4 1 1
"-met hyl - 3" @l {--5"x Y {0Xy) g2 (4 ~IL§i§ upr ok hyl phepyl ) -
i m di ng, ' -ingt Ryl 11).441 (1
* fret hyl - 3 Pkl kb e M I E
5- et hyl - 2- 3'-tjrdifd ucr.drgttsryl phenoxy) pyr| g1 ¢l ne,
5- et hyl - 2 hen | . 3
"-met hyl - S
5- et hyl - 2- eny- by [ i m di
ne, or{o
"-met hyl -3 fa.
8
3l7 9 9 . "l
190 [ 400 [pre [S{6-[°{5{5{" 9 9|9 9(9
post |45 4 3|8 919 9 818

191 400 pre 4141 "1 5 5 14 9 * . 9 a . . 9 9 . - . 9 9 -

192400pre a{4}~113(5]]al8]li"]lol7zl|-{9!8l 11~ ]ojel"
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5-net hyl -4-(3"-trfl uoronet hyl phenoxy% 2-(4"-trifluoronethy
e, 6- (4-f|uoropheny|) 2-(1 .

-met hyl - fI uor onet hyl pyrazol -5' -yl oxy) pyri di ne,
6- met hyl - 2 ('4! -trifluoromethoxyphenyl)-4-( 1
-met hyl -3'-trifluoronethyipyrazol -5 "' Xy) pyri m di ne.

6- met hyl - 2-1(4 Atddﬁpbw@mtglggé%pmbél(g 4-(3"-trifluoro
i ne,

6- met hyi -4-(3"-trifluoronet hyl phenoxy ? 2-(4' -trifluoronethyl phenyl)pyrim di

enoxy) pyrinjd
.—-Mn:

ne, 6-nethyl-2-(4"'-trifluoronethyl ph )z 4-( 1 This Sheet Has Been Replaced

- et hyl - 3" - pent af | uor oet hyl pyrazqi 5 lIIIIH III Ill

xXy) pyri m di ne
6- met hyl - 2- (4' - cyanophenyl )-4-(1 HIIII
-met hyl - 3"- pent af | uor oet hyl pyr azol - 5 yI oX i ne
6- met hoxy- 2- (4' - cyanophenyl)-4-( 1
- met hyl - 3" - pent af | uor oet hyl pyrazol - 5" -yJoxy) pyri m di ne
6-met hyl - 4- (2", 2"-di f | uoro- 1 0
", 3"-benzodi oxpkreth' - Vi ) - 2- (4 -trifluoronet hyl phenyl)pyrim di ne
6-ethy| 2- (4 -t nfl uor onet hyl phen (

-met hyl - 3" -t A | ‘8BSt W%M&ﬂ éuteg,pr(gggrywﬁp @ptiogally substituted 5- or 6
2 (eghyl 2f|(4 fﬁelﬁfbbt]wrmr?]@eh-)tbm&lﬁiwhéteroaromatlc group or a difluorobenzodioxolyl group;

-trifluoronpt eno i ne

6- met hyl - 2- (4™ rrEPFﬁ%F'gEF?'B %’3%‘/? @]‘P) P 4- (1

- met hyl - 3" - pentrefresentsaatimtygepfromdadd 2,5 - yl oxy) pynmi di ne
6- et hyl - 2- (4" gtir r t I I prlmdlne
o o obr a1 T (oF B TP TARRANY rdhrb st S8R5 Lidir anWaR0eh PtSrh

-met hy3' 3"-t PPanaWr%'h@ttﬁw el ;ﬁl@nylz;al iny}.catkoxpyalkonyadiiony, alkoxyalkyl, dialkoxyalkyl,

6- g: ESTYgEt [‘?L lff'rlljcf) ?rgmﬁ MIIQfaﬁmr%gglglky)larﬂin& 1all§(ox amtrr1<|> or f%rpgremdmo group;
6- met hoxynet h{¥ °Ze€9f' %qeg%?ﬁ’éﬂgyl '?p’ﬂs%‘f? %/Wdf%FﬁBP@nEPHW%W&%W)%WFM di ne
6- met hoxynet hgibsitufed aﬂthameﬂyphmrwl Rikéxy( Bikostyaifl) alKUx%ﬁixV,ydlI@hIﬂG@M)sﬂwﬁth di ne

Sretnyl 3 - PRVRURNRBIARN oot ‘dva. Pians Bt bR o ARG Ty i m

i di ne 6- chI or Qerzaf(albsulplﬂdnhltmuvrret hyl phenyl )-4- (1
-met hyl - 3" - t ki fdgaQeRgah BKlg Qb(Bras%iBhn[:r'iatorﬂl(aﬂéfy) pyrimidine

6 br ono- 2- (4 -trifluoronethyl
-met hyl - 3" - t 4 f1eRGEYHRe rwwosw atEG‘I arz CH gsoupy ik thei RIpvigo that if A represents a 1-

6- Ch![ grlo 2 (?meﬂ?ﬁ ertmmaidméhrgh@ﬁado) 54t @r&up nis 0, X represents an oxygen atom and Z
-ne -tri uo
y represen{s a”&ﬁ %ug y hen (HZ d%es Xot rewé) Znt hydrogen or 3-trifluoromethyl or 2,4-

dichloro or 2,4-dimethyl.

2. A compound of formula 1A

(1A)

wherein A represents 3-trifluoromethylphenyl, 2-chloropyrid-4-yl, 2-trifluoromethylpyrid-4-yl,
2-difluoromethoxypyrid-4-yl or 1-methyl-3-trifluoromethylpyrazol-5-yt, R1 has the meaning
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6-fluoro-2-(4' -trifluoronethyl phenyl)-4-(1 REPLACE:-+; “HEET
"-methyl -3"-trifluoronethyl pyrazol -5"-yl oxy) pyri m di ne T T —
6- met hoxy-2-(4' -trifl uoronet hyl Henyl ) - 4- (3"-t rifluoronethylphenoxy)pyrimd
i ne, 6-n'ethox 4" brLfd uey geth
"-met hyl - “e-nt'nfc%u"é)rorret yI pyrgzopd%’eg) I”E‘{S? ?‘?q((ﬁlhddrﬁ%e” atom, a fludrice.
6- met hoxyetrRsrifid 'or bromirdeLaderonaetoy Ityh efrthdn) alke (a2tiHuekd noatiyp yifludrEthoxl @X¥) P pyr| m d| n |
e, , B2 canf :C-alkyl l T
5- met hoxy -y3n° %rogq rif Ica%rugpr%rtb )?leﬁJera]!k\( gr%p(%gmcular%tleﬁgtri In'et hyl phenoxy) pyrim d

I ne, 5- rret hoxy 2-(4'-trifluoronethyl phenyl)-4-(1 "-nethyl-3"

-trifuorg %&B&Unﬁ)ﬁﬁ é‘létﬂ{ed ﬁ{'défrln@wéd?éﬁrfiom tHé ?r%up consustmg of ;

5- met hoxy-2-(4'-trifl uoroneth 21 | or opyri d- 4-yl oxy) pyri m di ne
, 6-ethyl gﬁ(ﬂ anetoi-(34tnﬂL{qun?qtrm?y@ﬁgtshx}?xrg @ﬁiw r)flug{m@gthylphenyl)pyndme
't:S rreg Eyl 3 (et&-uflhumﬂ%tdﬂmwwmfdnetﬁy:sylrmWAmemyipyrazomfrylow)gyrmdine,
nmet hox
- net hyl - d Fﬁ?‘f(f H@tfﬁ ‘59 (é %'fl"g"o(rﬁﬁ"y;&'??w}’ PHINYTngs and
6 vi nyl - 2- a((a' Grﬂamdyhdjéfy@uﬁt Wyttifhloeametiylpler(ypyridine, '
et Y - gl TR B ety R )R] M o ne 40 4.

A conpoun
2-(3- chlorophenyl) -5-methyl-4-(1" -methyl 3"-triflusromethylpyrazol-5"-yloxy)pyrimidine,

2-(3'-chlorophenyi)-5-methyi-4-(3"-trifluoromethylphenoxy)pyrimidine,
2-(4'-fluorophenyl) -6-methyl -4-(3"-trifluoromethylphenoxy) pyrimidine,
2-(4'-fluorophenyl)-4-(1*-methyl-3"-trifluocromethylpyrazol-5"-yloxy)-5-methylpyrimidine,
2-(4'-flucrophenyl}-4-(1 "-methyl-3"-trifluoromethylpy:'azc;l-5"-y|oxy)-6-methy!—pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-2-(2',4'-difluorophenyl)-5-methyipyrimidine,
4-(2"-chloropyrid-4"-yloxy)-s,6-dimethyl-2-(4'-tri'ﬂuoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-5,6-dimethyl-2-(4'-triflucromethylphenyl)pyrimidine,
4-(2"-chioropyrid-4"-yloxy)-5-methyl-2-(4'-triflucromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4”"-yloxy)-5-methyl-2-(4'-triflucromethylphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-6-methyl-2-(4'-trifluoromethoxyphenyl)pyrimidine,
4-(2"-chloropyrid-4"-yloxy)-6-methyl-2-(4'-triflucromethylphenyl)pyrimidine,
5-ethyl-6-(4"-trifluoromethylphenyl)-2-(3'-triflucromethylphenyl)pyridine,
4-methyl-6-{4"-trifluoromethoxyphenyl)-2-(1 '-methyl-3'-trifluoromethylpyrazol-5'-yloxy)pyridine,
4-methyl-6-(4"-triflucromethoxyphenyl)-2-(2'-chioropyrid-4'-yloxy)pyridine,
4-methyl-6-(4“-trifluoromethylphenyl)-2-(1'-methyl-3'-trifluoromethylpyrazol-5'-yloxy)pyridine,
4-methyl-6-{4"-trifluoromethyiphenyl)-2-(2'-chloropyrid-4'-yloxy)pyridine,
4-ri1ethyl-6-(4"-triﬂuoromethylphenyl)-2-(2'-chtoropyrid-4'-yloxy)pyridine,
4-methyl-6-(4"-fluorophenyl)-2-(1'-methyl-3'-triflusromethylipyrazol-5'-yloxy) pyridine,
5,6-dimethyl-2-(4'-trifluoromethoxyphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)
pyrimidine,
5,6-dimethyl-2-(4'-trifluoromethoxyphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5,6-dimethyl-2-(4'-trifluoramethylphenyl}-4-(3"-triftuoromethylphenoxy)pyrimidine,
5,6-dimethyl-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-2-(4'-trifuoromethylphenyl)-
pyrimidine,
§-methy!-2-(3'-methyiphenyl)-4-(1 "-methyl-S"-triﬂuorometh'}lpyrazol-S"-yloxy)pyrimidine,
5-methyl-2-(3'-methylphenyl)-4-(3"-triflucromethyiphenoxy)pyrimidine,
5-methyl-2-(4'-trifluoromethaxyphenyl)-4-(1*-methyl-3*-trifluoromethylpyrazol-5"-yloxy) pyrimidine
5-methyl-2-(4'-trifluoromethoxyphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5-methyl-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine,

T O A
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process for the preparation of -e@npounds of generat frornul _a:§
claim1 whi ch conpri ses one of the foll ow ng: h) | reacting a

E:gw]ound Ofs. ARRR4AS"-fiRbEHeRybhdnoxy)-2-(4- trifluoromethylphenyl)pyrimidine, S IR

6-(4"-fluorophenyf)-2-(1'-methyl-3'-trifluoromethylpyrazol-5'-yloxy)pyridine,

8-methyl-2-(4'-trifluoromethoxyphenyl)-4-(1"-methyl-3"-triftuoromethylpyrazol-5k=yloxy) pyririding -- =

6-methyi-2-(4'-trifluoromethoxyphenyl)-4-(3"-trifluoromethyiphenoxy)pyrimidine,
6-methyi-4-(3"-trifluoromethylphenoxy)-2-(4'-trifluoromethylphenyl)pyrimidine,
6-methyl-2-(4'-trifftuoromethylphenyl)-4-(1*-methyl-3"-pentafluorcethylpyrazol-5"-yloxy)pyrimidine
6-methyl-2-{4'-cyanophenyl)-4-(1"-methyl-3"-pentafluoroethylpyrazol-5"-yloxy)pyrimidine
6-methoxy-2-(4'-cyanophenyl)-4-(1"-methyl-3"-pentafluoroethyipyrazol-5"-yloxy)pyrimidine
6-methyl-4-(2",2"-difluaro-1",3"-benzadioxol-4"-yl)-2-(4'-trifluoromethylphenyl)pyrimidine
6-ethyl-2-(4'-trifluoromethylphenyl)-4-(1*-methyl-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine
6-ethyl-2-(4'-trifluoromethylphenyl)- 4-{3"-triflucromethyliphenoxy)pyrimidine
6-methyi-2-(4’-methylsulfonylphenyl)-4-(1"-methyi-3"-pentafiuoroethylpyrazol-5"-yloxy) pyrimidine
6-ethyl-2-(4'-trifluoromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine
6-propargyl-2-(4'-trifluoromethylphenyl)-4-(1"-methy+3"trifuoromethylpyrazol-5"-yloxy) pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(1"-methyi-3"-triflucromethylpyrazol-5"-yloxy)pyrimidine
6-methoxymethyl-2-(4'-chlorophenyi)-4-(3"-trifluoromethylphenoxy)pyrimidine
6-methoxymethyl-2-(4'-chlorophenyl)-4-(3"-triflucromethyiphenoxy)pyrimidine
4-(3"-trifluoromethylphenoxy)-2-(4'-trifluoromethylphenyl)pyrimidine
4-(1"-methyl-3"-trifluoromethyipyrazol-5-yloxy)-2-(4'-trifluoromethyiphenyl)pyrimidine
6-chloro-2-{4'-triftuoromethyiphenyl)-4-(1*-methyl-3"-trifluoromethylpyrazol-5*-yloxy)pyrimidine
6-bromo-2-(4'-triflucromethyiphenyl)-4-(1*-methyi-3"-triftuoromethylpyrazol-5"-yloxy)pyrimidine
6-chloro-2-(4'-chioromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5*-yloxy) pyrimidine
6-fluoro-2-(4'-trifluoromethylphenyl)-4-(1"-methyl-3"-triftuoromethylpyrazol-5"-yloxy) pyrimidine
6-methoxy-2-(4'-trifluoromethylphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
6-methoxy-2-(4'-trifluoromethylphenyl)-4-(1"-methyi-3"-triflucromethylpyrazol-5-yloxy)pyrimidine
6-methoxy-2-(4"trifluoromethylphenyl)-4-(2'-chioropyrid-4'-yloxy)pyrimidine,
5-methoxy-2-(4'-triflucromethylphenyl)-4-(3"-trifluoromethylphenoxy)pyrimidine,
5-methoxy-2-(4'-trifluoromethyliphenyl)-4-(1"-methyl-3"-trifluoromethyipyrazol-5"-yloxy)pyrimidine
5-methoxy-2-(4'-triflucromethylphenyl)-4-(2'-chloropyrid-4'-yloxy)pyrimidine, '
6-ethylamino-2-{4'-trifluoromethylphenyl)-4-(1"-methyl-3"-trifluoromethylpyrazol-5"-yloxy)-
pyrimidine
6-methoxyamino-2-(4'-chlorophenyl)-4-(1"-methyl-3"-trifluoromethylpyrazoi-5"-yloxy)pyrimidine
and
6-vinyl-2-(4'-trifluoromethylphenyl)-4-(1“-methyi-3"-trifluoromethylpyrazol-5"-yloxy)pyrimidine.



wi th a conpound of general formula IV

i DA 7770
é{??ﬂr] R[err,]'"]mmmlmuumulu defi né®- as in CI[ gir:n] 1; Hal repr%g;ble%?éué“’

hal ogen atom and"M Feptesents a nmetal atom or . mP)
reacting of a conpound of general formula XV
- 41 -

4, A compound of general formula XV,

(xXv)
wherein A, R? and m are defined as in Claim 1.
5. A process for the preparation of compounds of general formula | as claimed in claim 1
which comprises one of the following:

a) reacting a compound of general formula Ill

oy

with a compound of general formula IV
A—XM
v

wherein Z, A, H1, Ra, m, n and X are defined as in Claim 1; Hal represents a halogen atom;
and M represents a metal atom;

or

b) reacting of a compound of general formula XV



[err] wi th a conpound of general fornmula R -H or a net REPE' 1:-";_..;_'-._;-_‘;-? SHE
t hereof, wherein A, mand R2 are defined as in daiml}ape—R-err] -84
optional |y substituted al koxy, al kogyal koxy, al kylthio, am Ro,

al kyl ami no, dial kyl amino or al koxyam no. 6. A process for |thes M/ .26
preparation of conpounds of general mul a XV conprising thelreaction

of a conpound of general fornmula II] with a conpound of geng¢ral formula IV,
wherein A, R, mand X are de ed as in Caim1l, Hal representis..a

hal ogen atom M represents a “fetal atom Rerr] is Hal, nis 1 and Z

is nitrogen, and Rlerr] is in pogitioff 6 of the pyrimdine ring. 7. A
her bi ci dal conposition whi ch '§ 2qst one conpound as clained in
claims. | to 4 and a carrier and/or facge active agent. 8. A
met hod of conbating undesired plant gro a I ofus, which conprises
treating the | ocus wth an effective afount of at |east one conpound
as claimed in clainms 1 to 4. (XV)

with a compound of general formula R'-H or a metal salt thereof, wherein A, m and R? are
defined as in Claim 1 and R' is optionally substituted alkoxy, alkoxyalkoxy, alkylthio, amino,

alkylamino, dialkylamino or alkoxyamino.

6. A process for the preparation of compounds of general formula XV comprising the reaction
of a compound of general formula i with a compoﬁnd of general formula 1V, wherein A,
R2, m and X are defined as in Claim 1, Hal represents a halogen atom, M represents a
metal atom, R' is Hal, n is 1 and Z is nitrogen, and R' is in position 6 of the pyrimidine ring.

7. A herbicidal composition which comprises at least one compound as claimed in claims.I'to

4 and a carrier and/or a surface-active agent.

8. A method of combating undesired plant growth at a locus, which comprises treating the
locus with an effective amount of at least one compound as claimed in claims 1 to 4.

9. The use of an effective amount of a compound of claim 10 4 for combatting undesired plant
growth.
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Q. The use of an effective anount of a conpound of claim ﬁ?—ﬂ#—euﬁ—_m.-_
conbatting undesired pl ant gr ow h. EPLACEMEET Sk 3
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HERBICIDAL 2, 6-DISUBSTITUTED PYRIDINES AND 2,4-DISUBSTI PYRIMIDINES
Abstract o

The new pyridine and pyrimidine derivatives of general formula (I},
R,

0

5 wherein
A represents an optionally substituted aryl group or an optienally substituted 5- or 6-membered
nitrogen-containing heteroaromatic group or a difluorobenzodioxoly! group;
m represents an integer from 0 to 5;
n represents an integer from 0 to 2,

10 R! (or each H‘) independently represents a hydrogen atom, an halogen atom, an optionally
substituted alkyl, alkenyl, alkinyl, alkoxy, alkoxyalkyl, dialkoxyaikyi, alkoxyalkoxy, alkylthio, amino,
alkylamino, dialkylamino, alkoxyamino or formamidino group;

R2 (or each Rz) independently represents a hydrogen atom, a halogen atom, an optionally
substituted alkyl, alkenyl, alkinyl, alkoxy, alkylthio, alkylsulphony! or alkylsuifinyl group or a nitro,

15  cyano, haloalkyl, haloalkoxy or haloalkylthio group;

X represents an oxygen or sulphur atom; and

Z represents a nitrogen atom or a CH group;

with the proviso that

if A represents a 1-methyl-3-trifluoromethyl-pyrazol-5-yl group, n is 0, X represents an oxygen

20  atom and Z represents a CH group ,
then R2m does not represent hydrogen or 3-trifluoromethyl or 2,4-dichloro or 2,4-dimethyl,

can be prepared by conventional methods and are particularly useful as herbicides.
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A represents an optionally substituted aryl group or an optionally substituted S- or 6
membered nitrogen-containing heteroaromatic group or a diflucrobenzodiaxoly! group;
m represents an integer from 0 to 5;
n represents an integer from 0 to 2;
R! (or each R") independently represents _a_m_lgggn_gtgl_n, an optionally substituted alkyl,
alkenyl, alkinyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, dialkoxyalkyl, alkylthio, amino,
alkylamino, dialkylamino, alkoxyamino or formamidino group;
R? (or each R?) independently represents a halogen atom, an optionally substituted alkyl,
alkenyl, alkinyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, alkylthio, alkylsulphinyl,
alkylsulphonyl group or a nitro, cyano, haloalkyl, haloalkoxy, SFs, haloalkylthio or
pentahalosulphony! group,
X represents an oxygen or sulphur atom ; and
Z represents a nitrogen atom or a CH group;
with the provisos that
(D) if A represents a 1-methyl-3 trifluoromethyl-pyrazol-5-y1 group, n is 0, X represents an
oxygen atom and Z represents a CH group, then m is other than zero and R?, is other than 3-
triflucromethyl, 2,4-dichloro or 2,4-dimethyl;
(ii) when Z is a nitrogen atom then X is 0 and A is a substituted aryl or an optionally
substituted S- or 6- membered nitrogen containing heteroaromatic group or a difluorobenzodioxolyi
group_
2. A compound of formula 1A

R

(1A)
wherein A represents 3-trifluoromethylphenyl, 2-Chloropyrid-4-yl, 2-triflucromethylpyrid-4-yl,
2-difluaromethoxypyrid-4-yl ar 1-methy!-3-trifluoromethylpyrazol-S-yl, R' has the meaning



