-1- & HERBI Cl DAL 2, 6- DI SUBSTI TUTED PYRI DI NES AND— — - —— - -—— =

2, 4- Dl SUBSTI TUTED PYRI M DI NES The present invention rel ates to
ceftain 2,6-disubstituted pyridines and 2, 4-di substituted ’IhsShe ?slﬂw

their pggpagabi on and use as herbicides. Pyri di n ﬂ

and thelir derivatives have many uses in the pharmaceutical

wel |l as in agriculture (herbicides, fungicides, acaricides, ant el m nt |cs
bird repellents), reagents, i nt er medi at es and chenicals for the

pol ymer and textile industry. 2- Aryl pyrimdi nes and

2-pyrimdinyl-6-aryl pyridines for exanpl e have been described as

fungi cides (DE 40 29 654 and JO. 2131-480, respectively). EP 263,958 is
concerned with herb| ci daI 2, 6-di phenyl pyridines, and structurally

rel ated 2, 4- diyppa Gy 1R ,

425, 247, respectiVvery, ' 10 [ e

exanpl e are 2, 6- dlphenoxypyrldlnes mhlch have been publlshed I n EP 572,093
as herbici des. Z&he presentftivention yel@espipr eertaih 2 B-djsubgbituted myatiinge sind 2~ diiussdtulegied i n

DE 29 35 57331;"9,8{]@@,5@&@@%@@,{ RELd p/érg,afdes Huel sen (D pl onarbei t,

Konstanz 19 escr i four distinct 2(1-methyl-3-trifluoronethyl-

pyr azol - 5- yl yoxyy %WWF‘"W’W&?%&WaWGWM"WhB“B|"b4’6©‘?9(‘,‘ﬁ?°9'§@?‘|3m3t3§ i s
ﬁi Sgl OSSC‘&' well as in agricuttfig (iBicides Jlingicides, abﬁﬁidﬁ&)%tb@ﬁnﬁﬁc&oﬁiradeﬁg!mts). géygdms

er bi ci da pyridi ne an

pyrim di ne 3&%#{%&01% %?cﬁ '6'%%%%&&%?@?935\837“@%% ‘and an aryl oxy or a

het er oaryl oxy 2- Mmeld{nes i B pyrioidybRianisyridines fre exaowley hayh desre seseritied ras

activity an t e
appl i ca%/l ongwggﬂgﬁog%@ br oad% éﬁ@a‘?ldd 23@5? rsi};;especwelyﬁg% qug%%n‘% with

Accor di ngl y,hetiigsl 2 8<liphenyipyrsings. | & gelated; 2§dl‘?§?ﬁym'@élnﬂﬁy Pavai $#8 and
2, 4- substgi t Wsesed in EP B4 765TaAd mwfreépb@v@p weiERkre BR6 83K @ bl herbicides. Another

L) o an T s A W e BB B B Rl 2
het er oar omatAhencyy-2pyrazei-1-gi-pgifilioes: b eirszlwddrx OEyds mptp Have fungiciggdmetvibnt s an
integer from Gkt (Sipromarbeit! Kofing SRIBESS qBridel 459 Shisthd O Indii-Lirifuoromethyl-
pyrazot-6-ylyoxy)-8-phenyl pyridines, however, no biolegical activity is disclosed.
18 Surprisingly, it has now been found that good herbicidal activity is presant in related, novel
pyridine and pyrimidine derivafivas having both an aryl group and an aryloxy or 8 heteroaryioxy
group. These compounds unexpestedly show excellent activity and good crop selectivily in pre-
and post-amergence applications on both broadieaf and grassy wead species.
Accordingly, the present invention provides 2 8-substituted pyridines and 2 4-substituted
20  pyrimidines of the ganeral formula |

1
Rﬂ

whergin
A represents an pptionally substituted aryl group or an optionally substituted 5- or 8-mambered
nitrogen-zonteining heteroaromatic group or a difluorobenzadioxaly! group;
25  mrepresents an integer from0 %0 §;
n represents an intager from 0t 2;
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- 2 - Rlerr] (or each Rerr]) independently represents a hydrogen

atom an hal ogen atom an optionally substituted al SheaﬂHﬁBBééLRepl

al ki nyl, al koxy, al koxyal kyl, di al koxyal kyl, al koxyal koxy, aced
am no, al kyl am no, di al kyl am no, al koxyam no or for

Rlerr] (or each Rlerr]) independently represents a hydrogen a en

atom an optionally 5 substituted alkg al kenyl , al ki nyl, haloalkyl
hal oal koxy, alkoxy, al koxyal kyl, al koxya Rox aIkyIthio,

hal oal kyl t hiR' gx @agh R icdepérdardy reyssents aSE'Bmgﬁn] aiorty, #nh RAldgrh &toh'phﬁmphcnalty
2l k! sul 11 sl i, oo, o PRBGECAL VA BANIS Dy SR BT |

Z represent e’'pr V1502

(a) A represﬂffﬁmm.wmamyib, gkexygminoedir frgmantidies drowat ed by at | east one

hal oal kyl , 'egé?%ﬁz)%dependenﬂy represents a hydhﬁkr?%iok&}’ . Mlo@e:g LMD ah Q,pﬁgag“yevent
that Z repres enot €s an

nt S
al kyl , al oﬁ%@‘e&lw{ alkan iy b boatierh é%%ﬂ ﬂk%@lkgxyalkyl ai%xyasklmy alkylthio,
posi ti on andchalSkkyihib groaporating Sa, BF) drlaaiyiambryydr aligisulinfigroepent that Z
r epr esent up as substituent or part of other
substi t uent £* SPeF4% 8”85??{6\0' 4 Oééolgfganﬁ s suitably 15 an optionally
substi t ut ed Zomeresantsaynitioggstatamyer afitbmpup: Wt hin the definition of A the 5- or
6- menmber ed  with the pR|IsBI AT Y| group conprises optionally substituted 5- or
6- menber ed heterocycl es cont aj ni r ni trogen /or oxygen
and/ or sW fur af@nk reresen Py ﬁ@g%ﬁe'%&%*ﬁﬁf"“&éi Byt [9?%1"8? P%?f%’ peobik “Bxnpl es
of such groups ar &mmnbm@mimﬁﬂmﬂbﬂmp&sﬁmmbyl tetrazolyl, pyridyl,

razi nyl, ring <RV IS I and
preazi s oY e 1 RS TE B b HRRR A o p AR RN, 2
al so i ncl ude bi cyqiosrbor@yvéﬁémreﬁms@mfbmme@m inotfe evenidiat mprasemGHeondensed
Wi th a 5- or 6- Ao ary n%mJBE%t%‘éﬁﬁféeﬁ%lﬂ B4r08 Y Sabditulidls grﬁ gngdbﬁ?ﬁﬂn 9#99%%&8@' in

turn the 5- or het erocyc €s densed

benzene i n@" ‘N‘?ﬁ?‘ﬂé? gherd @ epiby EWBH’\%CV"B‘P the die@“‘“él” HM‘ 1“68??5@@?2’3’8""8on yl
group of f Of}ﬁu%oaryl group compnsew optnonal{y substituted 8- or B-membared heterocycles containing one[ err |

25
al kyl, al ke I“""{ﬁ @%}lef( rﬁ??’br Bt ey °6&‘F’)"%P %‘g‘ﬁ@%}%ﬁ%@gg&n@%ﬁ btgr?gngrgz‘éﬂéd ses an
speci fied, rexgmbies df sush groups ard pyrrohic thidarely!, W’W“‘ﬁ dﬁt@a¢lﬂ pyridyb pyrazinyl, pyrirady’,

preferably J,,P,mz,ﬂy; 200 isdinfaEH) aWWg rofs. A4!fR P AOW RSncim&d B Idakiton €1 Ny,

O oups, 3no EVge B ﬁl@ﬁ s BTSRRI WY Fnoh 1 s g condensed i g 1 0.

hal oal kyl t hi lm'én(béreﬁ hét@‘lswclﬁzrrﬁglﬁs Sdfihddadbbys @B tirk @ 5lorteamsnieriholraice may
preferably ??%Wgﬂ’ﬁ’bﬁ ?engg&dﬁ ,{Fé;r(t%ﬁhévﬁa ng)%cdirﬁ)gnt gtaAr Q %%zﬂﬁor%ﬁzodﬂx&lﬁ €

alkoxyalkyl

-3 - gg:upoﬁermub up to 6, preferably up to 4, e.g. nethoxynethyl,
met hoxynet hoxy, net hoxyet hyl, efho ?nethyl, et hoxyet hoxy,
di met hoxymnet hyl .
Q 0
25 Generally, if any of the above mentioned moleties comprises an alkyi, alkenyl or alkinyl

group, such groups, unless otherwise spacified, may be linear or branched and may contain 1 fo
12, preferably 1 to 4, carbon atoms, Examplss of such groups are methyl, ethyi, propyl, vinyl, aliyl,
isopropyl, butyl, isobutyl and tertiary-butyl groups. The alkyl portion of a haloalkyl, haloalkexy,
alkyithio, haloalkyithio or alkoxy group suitably has from 1 fo 4 carbon atoms, preferably 1 or 2
30  carbon atoms. The number of carbon atoms in the alkoxyalkyl, alkoxyalkoxy or dialkoxyalky!
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"Hal ogen" neans a fluorine, chlorine, bromine or iodine atom preferabry—--
fluorine, chlorine or brom ne. Hal oal kyl, hal oal kyl tﬁ#ﬁtﬁh&mﬁasnen

hat oal koxy are preferably nono-, di- or trifluoroalkyl, - 5 laced
and -al koxy, especially trifluoromethyl, difluoronethoxy, wlfl/ I’
trifluoronmethylthio and trifluoro- met hoxy.

groups are designated as being optionalldg. substituted, the substituent
groups whi ch are optionally present may be any of those customarily

enpl oyed i n9WHES HodR 1o BaRrfambla e/t rd 89 methgeinsthgp msfoxysretipss tmasoneethyl
conpounds aaﬁg@ﬁgthﬁwmyaﬁdxy(dmmgﬁgnts that maintain or enhance the 10

her bi ci dal acti associated w t he -.compounds of {h resent, i.nvention,
or influence pe%f"\é?"é fAEans a%t”"””’tﬂh}"gﬁ "gRine npd‘?q‘"eéfc’"b?rﬁ{‘?fa%Bg‘H@f’?' PER T or any
ot her desi r disiinepHalpaiyt, yhaikligttic hunth eabalicixg ate pwfepblyreio-, di- or tifflveraliyimay be
one or mpr € affunblifia ARy, Rboetlay! 5 me A Db loHERLS. PARRRRIy b ERCHBRLL Of

t he nolecules. Inrelation to noleties derined abové as conprising an
optional |y &b tuted al kyl group, including alkyl parts of

hal oal kyl, al ]lfwen arly dpbla]ge, de@igihéw é%caé)ht ] tgoaﬁc{ﬁwly?éﬁbﬁﬁgeaﬂﬂﬁ%ﬁjtﬂ&h‘rﬁ@l?ﬂuw 15
groups, specific exanples of such supstituents include en al agen
atonms, nit rgg“%ifﬁﬁﬁt’,m ly preseny, Ay PRARY @PFE]@%"{YWPW&[’%E’PFI%QW %’8&{/ and
d err] - al kosavelaphennyd peghicidsi psmpounds and are especially substittiarits that riamtanoir ebhaes: thef | ned

01 IR B A o A Aty o bR

group, optiona uent ogen, ecCl uori ne,

and br om nedfaction, sqfjppiant paneiratontor any efas desiabieprarerty ilaeh herbicidabcermpapodst Ky | |

g[ er r:]| - ﬁkf)x?'i?ek oh bk ‘ohé‘lgpﬁ'lﬁh?’éf ’meﬁ%r%r‘dﬁﬁ}eﬂﬁi&%ﬁm ?dPeseT:t in each part ?f the
err]-hal oa 0 an al osul f an roups such as ‘err]..

substit uent ‘§'°'ﬁ%&’Fss i Ay to Jppieties deﬁ"@%‘fﬁ"%ﬁ/@% comprigige gn of Q%ig'ﬁﬁ'hﬁ‘ée‘ib@fyﬁg

preferred. gy alidiyg digt pals loykaioalhg aiakk alikythiatdichizdg adityiaiireisad dialkylamigy oups

are trifluo t | o) i, r a ;

trifl uoﬁ%rre%'ﬁ%t Eﬁy%mc %%%Jntlpdééé o e Ofderd *%dggipﬁ%@ h‘%%%arnefr’lgrrnsé{bﬁ"@c’ 2n5 an

i nteger f r ofMdoxyldE13-alkexy. S phaifalieyisng Ch.-aamerrbrpyegeIrsi s not hydr ogen) .

25 dorm Th?f;qe;amua?a?xfifé@%membm fb?gﬁpﬁ%iné ah lrwim%ﬂﬁ AlbetnRéd Swyl oY (rjrs_,

or, predom nan , crystalli 0 mat er.i al.s. . .can _he used in

agri cul t ur N4 IR PPRgE] %ES%T"‘G’P“ {“ﬁlé‘?ac"&k???'b PSP&?‘E“@&H%@?-@E’“% %{HPD omine

such as Al ogterns) rand nitry, egarepamiss hydrodli QQedikyd €15aiiey 084 4HisjoaBe! Gi4-micakmiydi s,

Gl i um gpar An |a [ Qe YELORE C rSi ) reum

Vol o a2 ot ericdfine i nepsutony TR o408 °F 08! dbbifbente Ry B B

Amar ant hus #meigyved. | tetoud supstityants-belnn drefroed. - Ty pieglly daleatkyh Hplpalienxy jath halogiigithio

conpounds OfrocHa are t9RBB MMy tHuBkmBindxy AAGSEHERGY Bt tifiSromBih@hlo grdkpROSSEss a
hi gh herbicidal_actjvit

wthin a w de concentration ran and. may be
used in agri cul TigrRdex m Breferably meanﬁ'b‘f’@??ré’amc\)??ﬁoGdﬂgregfaé’gth{}?@g@nﬁr@ n A
represents mydpkgemyl, pyridyl, or pyrazolyl group, bei ng substituted

oY o &7 2 Rk Bhordig b SE oA Sla 5L e BELREL Rl AR BEN
groups. 35 solid matedals. Fagycen b yspd pragricituree related falie o decrenimbafingrgired plants

S ;J ?st iht ue tnt su']gﬁl 2SR OsRuAs MiosiRidEs, BOSHdchit crus-gall, Sétdladlrii €5 410 ahdink BedarisOf
attacnnent 0O

th B ;
e Frecte, Vot YR HUTUT RUPUPIRS VY O O BHRBERY BETBISHE g1 owt h
are obt ai neglredhaw Andratine refroflexus by pre-Udnd tposteinedeley aapicilioor Theesoapamdsof a
trifl QD ' . ' -chl e - Ve 1-..
mrelt hyFO%&P$§BP¥JSE§O nmet Lffl p{/&ﬁg'ztghﬂ%m@ P&glrﬁgsetgsr %fﬁoﬁ%%?ﬁﬁ’eﬁﬂm ér“g%ep.
Parti cul ar | SPrefeBetion sags el may be Bsed MAsi@Ueeds are achi eved with conmpounds

vvlg erei ndX _ 5hr emfmrtbﬁzp‘&hadmw@? HeftiN A fEBRemtsa] drnyll QPGly!, 8SMk261yiajdip,
obt ai ned w th como S erein .z . - [ epresent I1tro at o
The T o1 1 o PRSRUPIETEADY ePons orgiafen! ey BoatenB 8 ehd b BB e o
t he i nvent iahyl, alkexy, haloalkyl, haloalkoxy and pentahalosulfanyl groups.
35 Especially preferred aré compounds bemring a subsfituent In group A in meta-position
relative to the point of aftachment of this group.
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[err] 15 IntheforrruIaIAA
represents a 2-trifluoronethylpyrid-4-yl or 2-difluoromet hoﬂymﬁhdediagg%hkel
group, Rlerr] has the neaning given above; Rerr], Rerr] an

i ndependent|ly represent a hydrogen atom a fl uori ne, chll(#mmmmm”mm
brom ne atom one or two of themalso a trifluoronethyl,

trirfluornethoxy or a cyano group, R errlgcan further be a

Cerr]-Cerr]-al kyl group, particularly tert-butyl.

In the formul a 13eXrgsulisinsesns gf eonird of wpsirem%mmmsre@mam whanidy lsiaste
preferably subsnmfalb%wsmtohwﬁxmm&smmss@cxaﬂy Redimoenarddndhicdyian al kyl

or al koxy gr R1 denotes al kyl, al koxy or

al kyl am no am'g’%mgm?rﬂ’éhy%%?’%d'%Q‘%H"mgghyﬁ’h% B8P 5 The i nvention
is exenplified Pprtickeyfgbd cesutsginconipd whwesds are achieved with compounds whersin X

5 represenis sn oxygen stom. Especially good resuits are obiained with compounds wherein 2
represents a nifrogen atom,
The following formulae | A, | B and 1C represent praferrad embodiments of the invention:

R1
T
A N =3
~o7 N
szl
(LA}
R1
N | | Y
o
| S i NJ\@
10 CF,
(1B}
R1
i =
A o
o7 TN
CF,
(1C)
18 In the formula 1A A represents a 2-triflucromethyipyrid-4-l or 2-difivoromethoxypyrid-<4-yl

group, R has the meaning given above; Rz, r2 and R2" indepandently represent a hydrogen

atom, a fluorine, chiorine or bromine atom, one or two of them also a trifuoromethyl,
trifiuormethoxy or a eyano group, RZ can further be a C,-Calkyl group, particularly tert-butyt,
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6-ethyl-2-(4"-trifluoronethyl phenyl)-4-(2"-trifl uoronmethyt=pyr+d--4“-yl oxy) p
yrimdine .
6-ethyl-2-(4"trifluoronethyl phenyl)4-[2"-(2,2,2-trifluoro

hHag Becn Replicedy |
oxy] pyri m di ne
6-met hyl -2-(4' -trifluoronethyl phenyl)-4-(2"-difl uoronetho ' XY)

pyri m di ne.
6-ethyl-2-(4"-trifluoronethyl phenyl) - 4- ('§"- di f1 uor omet hoxy- pyri d-4"-yl oxy) p
yrimdine in the formula 1B X represents haloalkyl, haloalkoxy or haloalkylthio, prefersbly )
6. ot PO et Dy, A AT B A ah i ) g Ot MOXY - Py -4
6- met hoxmet hyl - 2n (b formuiaf ICURS dametes siky hadirowy pialfyRirning 2in@ Aohas rie naanirgegiert| ) - pyr
i d-4" -yl oxy] gygd m di ne

- hyl - 2- (4" -t fl hyl ph 1)4-12"-(1,1, 2, 2- fl .oet hyl) - i d-
2-- fr§|t oiy]spyﬁi i é}%ﬁ@ggngignnigtexe%pﬁ)ﬁegw{hzfoﬁo[ﬂngc mpounds: tetrafiuoroethyl)-pyrid
5-nmethyl -2-(4'-trifluoronethyl phenyl)-4-2"-(1,1,2,2-tetrafl uoroethyl)-pyrid

-4" -yl oxy] pytim.di " -

6 et hyl 2 ( ety g PemEr YR Ep G YA rs Y BT PRI hi 0- pyri d-4"-yl o
xy) pyri m di néeihytg—(&-tﬁﬂwmmﬁylphenyl)4-{2"-(2,2,2~triﬁuom#hyi)—pyrid—4"-yioxy]pyrimif:ﬁne .

35 g\;ﬁ m ;“2;] (e - matyid aURRARRERYEHRRADN L LA dbRmalbl o WRLONBE bR - PYT i d- 4" -yl oX
6- et hoxy- 2- PR EHsPoRERIpr R yiuonmeboxy aygd A PIRERGNE hi o- pyri d- 4" -yl
oxy) pyri m di Benethaxymethyl-2-(4'triflucromethylphenyf)-4-(2"-diflioromethoxy-pyrid-4"-yloxy)pyrimidine

&ty 2. (il 2R AR ehy - Loy b YRGB PY T 3201 -
4- et hyl - 2- ( Bmethyk 3 doluommethyshemérlR' 16,2 eaetraliordetig-euie# ntoplpyimiting” - v| oxy) py

ridine S-methyl-2-(4'triflucromethyiphenyt-4-2"{1,1,2,2-tetrafluoroetiy)-pyrid-4"-yloxypyrimidine
4-met hyl -2-(4" -t ryi f(I uor onet :;/p p sire).r;‘yil 5(6 82" =tr] emm);r’yone% ?p?}’(ri d-4"-yl oxy)p
S-methyl-2-(4'-trifluoromethyipheny! -2 -diflucromethylthio-pynd-4"yloxy )pyirmidine

yridi ne
4- et hyl - 2-( &meﬂxy#ﬂ-@'htﬂtumbthm?ﬁhmmym')gﬁor(v&é&xﬁmibip&ddw-am_ﬁdymwhe n%l OXy) pyri gi
ne . C vaoLi.an.can be prepare
by convent i ol R ESUERRERY R Gl By B dls Wl 2° P eP
prepar at i on éfhylizd4 dipronetdpheny!) §d iemaity3-sfvametyipreiehi-viowpyidne 10
reaction of . EAYRIUIHSLmERASRAIN-EE MMbRAmehbxpyrid4 -yioxy)pyridine

[err] with a c ound of general Tormula |V :

AXM 15 fmeted sinmemeh el arferme Py eSS def i ned

her ei nbef or e#-mehlyl-({@griftusembtbylzhehndlta@erifiatoonthyiphredyioxyoyridinl r epresent s a net al
atom - 6-

The hal ogen atom Hal nmay be any hal ogen atom suitably a fluorine, chlorine
or bronine ~ Thewgmedveaesngndipdep invenfisn aetigiPragerehioneptiore mahpdsvet al - at om
suitably al kal i Ansatable pricOf¥BorHeSreparation df B8 dompuitis UMensrd) 1BALA S Soriptkdaqhdd
preferre%. . ﬁl tferna}lveH a conmpound of general fornula XV

N 1 reaction of a compound of general formula !k err]

R

n

{11}

with a compound of general formula IV
A—XM
v}
16  wherain Z, A, R, R%, m, n and X are as defined hereinbefore; Hal rapresents a halogen atorm; and
M represents a metal atom,

Ay
E e Rl Y R %] STTTI Y YITM Y re-tr

on o b ]
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5 wherein A, Rerr] and m are as defined herei nbefore; —f eact--wi th

Rlerr]-H, preferable in the presence of a base, if %Le r

optional Iy substituted al koxy, al koxyal koxy, alkylthio, t

di al kyl am no or al koxyam no to gi ve conpound of general

Conpounds |, wherein R err] is al kynyl or al kenyl, e.

pr opar gyl types can be 10 pr epar ed f:gunconpounds I mhereln R[err] a

hal ogen at om p rine or tjon of err]-H
or organonet al I Wﬁ? %R?@ZH’?H‘@F ROy ’E{" qr%gpﬂngth atﬂ‘@" gﬁ R & prpmiy
transition atomare mplayedc‘&teahqtﬁhwm anabae eny metsl atom, su:tabiy@tkarpmmmﬁbrean be

preparedfrgggl Zis nitrogen, Hal, R2 and mare
defi ned as here| n eforb‘%%mg[b%ﬂl on W t h | V as descri bed above X neans

oxygen, appl i n@t%!?@‘(ﬁ%&?mp‘@déﬁiﬁ"@@ o Xyt | v. In practice,
the reaction may be carried out in tcpe absence or presence of a solvent
whi ch pronotes the reaction orf at | east does not interfere with it.
Preferred are polar, aprotic or projic sol vents, suitably being

N, N- di met hyl f or mami de or di met hyl gt f OXi de or sul fol ane, or an et her,
such as tetrahydrofurane or di oxane, al cohol es, or water or m xtures

thereof. The reaction is 20 gtw@a tenperature between anbi ent
tenperature and the refl ux tenperature of he reaction m xture,
preferably at el evated tenperature, espe reF}F’ux t enper at ur e.
Compounds of fornmula I1l in which Z represéefits a CH group and n is 0 may
be obt ai yed by reacting a corfund of general fornula V

[err] ' ; 1

wherein R er rT'ei dR rﬁ"‘%}“ ear%ass c#ﬁ?eldrl?grgmﬁeeforreelnha% agtrvgth RW'Hf refaerrz];blg " té?]grasence
suitably fonnilbﬁéﬁayElB isaAefionally substituied Ao, AkpRakoyy APy SBNARRIRMAMNG ne,
accordi ng t&al@laﬂmno%f@ﬁc&@ﬁrhrﬁa B(lee caéqiounaldfbene&%ﬁnuaann a sol vent,

conveni ently aNes 3 Condsl wh%rem Yy 155 yl qm &, g Ot e al‘el orp?oégﬁﬁifyrﬁgs 9 geeneral

formula VI,
whi ch i 30 suhrsmenemnh yornpeerels & dviesdoR'ds a gelbgenRBf, 2frelably 8Blofre T blominet by an

AN M5 Bhehoton of - bigRhaheT RAVRHEL FRREA bbrerdbtn oo HERAGH Phariiie! 2

formula VII, r]
metal catalyst or a base.

Compolnds XV can be prepared from i, wharain R is Hal, Z is nitrogen, Hal, R? and m are

defined as hereinbefore, by reaction with TV as described above, X means oxygen, applying about
18 2 equivalents of V.

In practice, the reaction may be carrisd ocut in the absence or presance of a solvent which
promotas the resction or at least does not interfere with it. Preferred are polar, aprotic or profic
solvents, suitably being N,N-dimethylfarmamida or dimethylsulfoxide or sulfolane, or an ether,
such as tetrahydrofurane or dioxane, or aleoholes, or water or mixtures thareof. Tha reaction is

20 carrled out at a tomperature betwsan amblent temperature and the refiux temperature of the
reaction mixture, preferably et elevated temperature, especially reflux temperature,

Compounds of formula [l in which Z represents a C-H group and n is 0 may be obtained by

reacting a compound of ganeral formula V
0

HC el

~ : =ran e
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wherein Y is an al koxy group or an NH err]-group, pref erably an et hoxy

group, in a solvent, suitably an al cohol, preferably éqma.g I’GQR%Ia

a conmpound of general fornula VIII, J[err] 10 whi ch ced
converted by reacting VIII w th phosphoryl hal ogeni des (Ml I ﬂm
Ber. 42, 423 (1909); Katritzky et al., J. Chem Soc., Per

Part 1, 1980, 2743-2754), preferably phosphoryl brom de or phosphoryl

chl oride at el evat ed t enper at ures, |deaITy reflux tenperature, to gi ve
a conpound dﬁhﬁgéh%rmd nt greragldefiney! hereinkfore, with an aklehyds, tsoitablutformeldetadel apd ef er r ed
process for Jidﬂ@laﬂfn@.ps%ﬁzﬁiy‘ dﬂﬁetn%nﬁ@mwaﬁ&to% %jﬂﬁéﬁé ch %mui 51, in 3 s&&égt,' n

which Z represénts a 9 onpri ses react mg* | opyridine of
general f or rFaM¥eniently an pty\oho preferably ethanol, togwaacompound o general formu!a\n

[err] - 8-
hef ore, and each Hal [err] and

Hal [err] independently represents a gen atom wth an
organonetal |i c benzene derivative o RqukECI(X) in an

approxi mately equinolar rati Ogetiv'N

[err] 5 wherein Rerr] %mﬁ? m are defined as hereinbefore, and M
represents an al kali metal atom or borine, or tin, or nagnesium or
zi nc or copper optl onal I y |n the presen¥® of a transition nmetal catal yst.

The alkall Ikall hlu and t
reaction: mri@ Eés g‘%\é edoﬂ%’"?‘?? é%%rp?{)%?@gwgrw’ ofV °m‘15‘? émer ably
ethers, to gu@biyammmmawt@an@emmundfo@gmthvu essentially as

di scl osed in Cook and Wakefield, J. Ches~ Soc., 1969, 2376, or in unpolar
solvents 10 or water, for exanple ascribed in Ali,N-M et al,.

Tet rahedron, 1992, 8117. Compotindg,-of fermula 111, where Z neans
CH, Hal is fluorine, Rerr] is hydrogen, Rierr] and mare as defined
her ei nbefore, can further be converted t onpounds of formula II1, where n
=1, Z means CH, Hal is fluorine, R &r], mare as defined

her ei nbefore and RL is in position 3 and nmeans met hyl thi o (or anot her
group fromthe set described before, thatwn'%s introducable in formof an 15
el ectrophilic reagent), analogous to the t hod descri bed by Gungor, T,

Marsai s, F am?lerem Y Qﬂﬁ%ﬁ%&p ol@n th-(}di]ar}?é?&&b%] Jlr! &n Er'%p. 1&@%9:1@3&9@@&50

A process for th aration. of ounds fornmu , in which Z
represents Q”NF?%E'@?? by ethangy, éPrﬁ"'a pqug%gfggrp?éa P&%Y‘Bn of benzani di ne

hydr ochl ori des of the general fornul /Xi
e ™u

{ Ré
H

10 v
which is further converted by reacting VIll with phosphoryl halogenides (Miller, E., Cham. Ber, 42,
423 (1806), Katritzky ot al,, J. Chem. Soc.,, Perkin Trans. Part 1, 1980, 2743-2754), preferably
phosphoryl bromide or phosphoryl chloride at elevated {emperatures, ileally reflux temperature, 1o
give a compound of general formula i1,

15 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 2,8-dihalopyridine of general formula
X
RY,
-
!
N
Hel,” "N” THal,
(IX)
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[err] 20 wherein Rerr] and mare as defined herei nbefore W|th a o

conpound of fornmula XlII or a salt thereof, [err] e(ggﬁ“
Rlerr] and R err] independently are as defi ned herei nbefore paced
O al kyl group is sui tably methoxy or ethoxy, to give a H f
general formula XiIl, in which R err] can also be hydr

[err] Compounds of general formula Xl are known or

be prepared accordhng to procedures described in the art, for exanple
i n Tetrahedr Whereig 8 anpigne ax defmeg henainbefare. adX epch Baleand, Hapandepergénty represen{s’060) .

5 Th acgwﬁ)nwg{ OFFR4Hd f Az | g FF R4 I ed
out accordi nﬁa[?% Li ?y g a Anﬁgﬁ{%é%&ﬂﬁl%%f I'n gﬁ'&%‘r&g%m C soP@éﬁ?&‘r
suitably an SV S '"‘BP%'F@'abI y ethgnhol, and in the presence of a

sodi um et hoxi de.
be ,converted i nto conpounds of

base, suitably netal al koxides, prefer
Compounds of fornula X1 may SUbSEQUEi
formula I'l1, essentially as descri T pavi es and Pigott, J. Chem
Soc, 1945, 347, by reaction with a 10 hiOsphoryl hal ogeni de or thionyl

hal ogeni de or phosgene, preferably phosp ryI chl ori de, phosphor yl

brom de, ideally |p t he absence of a solv at elevated tenperatures to
obtain & whestipBUsndan ik definedrag herginbefore, and M repmnmmumt ai¢ém,fopberine.a | | |

i n the nmeani ggn apMugheirhor BE@&r%ppErdWaﬁﬁn ﬂgb%woffart@ﬁ&ﬁaﬁ Hea agiyst, L1

when Rierr] is chlorine or amn edures novvnlnthe art,

| i ke described i e?ﬁﬂ%ﬁmbea@%ﬁ@?ﬁ% 5’3‘ % '@r B actpg gy b gagied

K} buris Jl. Kdut 3t @ aplotic,) péEirasivésn Cprhalily @hens @, a SBrbound of general fnrmﬁhmp_(l)_ﬁnds
of genera 8 re S, e
oy b6 prepaeataf gb tedlel MM aRwdilec>F AN thes)adid AR M Bifhrns T
General | 18 aorostep buatkmple as describag énidiNa. ot i Fﬁgal@pdm\;lssz 8117

Compounds of formula 1tl, where Z means CH, Hal is fluoring, R' is hydrogan, RZ and m are
as defined hersinbefare, can further be converted to compounds of formula I, wheren = 1, Z
means CH, Hal is fluorine, R2 m are as defined hereinbefore and R' is in position 3 and means
methylthic {or another group from the set described before, that Is infroducable in form of an
15  clectrophilic reagent), analogous to the method described by Gunger, T, Marsais,F and

| Queguiner, G, J.Organometalic Chem., 1981, 139-150.
A process for the preparation of compounds of farmuia Hl, in which Z represents a nitrogen

atormn, comprises the reaction of benzamiding hydrochiorides of the general formula Xi
2

HN 5 x HC!
R®m
. xh
20 ‘wherein R%and m are as defined hereinbefore with & compound of farmula XIf or a salt thareof,
Q Q0
| rY, Qualkyl
1
R%2
{XH)

whergin sach R'; and R, independently are as defined hareinbefore; and the O-alkyl group is
stitably mathoxy or ethoxy, to give a pyrmidinone of gensral formuia Xl in which R* can also be
hydroxyl,

Tan e Attty tray,
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[err] wherein A and X are as hereinbefore defined is reacted with a
suitabl e metal base, for exanple a nmet al carbonat e or hydride. -._
Preferably the netal salt is a sodiumor potassiumsalt

Conpounds of general formula | may, if desired, be isol atejaus t Beeﬁuze};jaced

usi ng conventional 25 techniques. The present

provi des the use of a conpound of general9 formula | as a

Further, in accordance with the inveption there is provi ded a e
conbat i ng undesired plant grofkm at a | ocus by treating the Iocus

30 nost suitably the plants in a _gtop ¢ typi cal crops being cereals,
mai ze, soya bean, sunflower or 0 N
-10- cotton. However, appllcatloh may %nt 0 the soil for those
conpounds havi ng pre-energence r bi cigl~“acti on. 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/ h&# The present i nvention
al so extends to Gompetridedf geheramityinil Xhard KiidNnGr da) be FEPRS dcb@ing

b phddfeorss
one carri er. "ecE Hd B Ser Bl B phebal 3 RS L

conposi ti on @90%.he present invention, at |east one of which is a

surface-active aBgRdaction of campounds cﬁor\?g/ﬂfaé Eﬁénﬁ I rr%v %9 @Bﬂéﬂ &k 9&0:%‘5@ %r ’g%{’fg%

the inventiop is _any materi al wt

formul ated /4 2859 ?/‘{93& '8 a5 srrepiE A¢lveeh stilgbly iFa aloeizobsmt geBEbly reévamcand whiteh nay
be, as 10 mgpmmfa hise, suhbphwalkdiﬂéﬁpﬁferﬂﬁl?bédmnﬂéihdx@efaC' litate storage,

transport or or a lLiquid,

i ncluding a mat eri EI V\f'u %@LTWP%%‘%&%% @mﬁ%f‘i \Rﬁ CRFPGYgds %Z‘E’i‘?“la th,

conpr essed tegsentially andembeﬁ hl%%andaﬁdmhﬂycbém t30e, 3843 36, by rreactinl With aised i n
for nul at4gng Rbrpi ﬁi@éTBPStM 0 £ Hbgéék

conposi ti onsdﬁgsgJ o?d?h?dge ’lwnvgﬁ?g:g@%e ?or?th%ﬁgﬁneb b’fgﬁft gﬁ@’ae%"’h‘ie of
active 6 ?e' iiqgﬂy I the absepge; ofi gohveph aelpwstadi WBGW*W G‘d@bﬁﬁat ur al
and synt het womndmmfadrrdu%lﬂl i cates, for exanple natural silicates such

as di at omaceous I, L exa t sium
al umi ni um si | i Ca?ﬁé&ujﬂ or ex §ﬁ1 m%%@% 6‘9?%?%?@@% ?bgiﬂ'?%%tf@@ ’H‘I’q% ni um
silicates, flibwhe@&mh@ﬁne or ammkmrnm toepsacedupastknaymi i 1he ait, tieessdemertiedrin Talioek

cal ci um4gar koRak e; . ARlchkm RS WeahAbLsr :@d&?@ﬁk%&@r§u"d%@9:ts%acmm Com. JUEH BEL T C
hydrated sili cog oXi d ancé@i%nt hetic cal i um or alum nium ST cat es;

el ements, for Fia T% AT KGRI ey be\BreRAr by Anewnsyethade (They
resins, for mam*mmammawmw oPabyh fitlared in sity, GEHefilly, deoompiifla 9t YT ene
pol ymer s ang r?ega? ? solid pol ychl orophenol s; bitunen; waxes; solid
fertilisers, tor exanple superphosphates. Suitable i qui d
carriers |nclude wat er; al cohols, for exanple isopropanol and gl ycols;

ket ones gpf or exanpl e acet one, methyl ethylxietone, nmethyl isobutyl ketone
and cycl ohexanone; 25 ethers; aromatic _or araliphatic hydrocarbons, for
exanpl e benzene, toluene and xyl ene; pet eum fractions, for exanple
ker osene an#hérbig AtentiXmer @l hersinbefore disfined is natiedwitydiunshy Beabasd @F BRI ©
carbon tetr | e h an M xt ures of

di fferent |ﬁ§%€%§ﬂ°§§’e O?&rﬁ@ ﬂ}{é&%}& ?‘ﬁgag&dﬁ%ér%&% p" EI cul tural

conposi tions ar@wmﬁﬂﬂﬂﬁ’ﬂﬂf‘é{tﬂé‘almmdlfﬁﬂ%tﬁ%p@isoletddandpanﬁsdmm‘an&xﬂalf orm
which 325 ieshniuisequently diluted by the user bef ore application. The
presence of s cart is a surface-active
agent facili tgﬁﬁ qr%%éﬁﬂ‘feﬂ@&%%‘?m&ﬁ g BR “?WB@%&%P&?J%@”&W# &a8# one
carrier in fbprieiedep Guther, dm aceotionagi wity theointduton therert brovidddsa mathug baegnbatigi Ve
agent. For @?&Qﬁ% Plant Eﬁwm at a to&:? rﬂ?%‘aﬁnb 5B \9:91”& %b@o%?nl §8king Wne

carriers, gﬁaSt one \/\/qqi sUrface-active A
sur f ace- act‘f“(f’ oé’djéﬁtm'ﬂwn%g W“’%hﬁ‘ﬁ&”ﬁﬂi" ﬁﬁ’“&@é’ﬁ@"ﬁépmﬁb‘@#@m@e&@wﬁ or a

wet t i ngdthigemsst suitably the plants in a crop area, typical crops being cereals, maize, soya bean, sunflower or

with a conposition according to the i nvention or a conmpound of
formula 1. As a useful action is by [fdliar spray application, the locus is

ne sty s 7 g
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35 it may be non-ionic or ionic. exanples of suitable surface-active B
agents include the sodium or cal cium salts of pol yachhis@he%t(}}agﬁe aRdl
en Replaced

| i gni n sul phonic acids; the condensation products of fatty
acids or aliphatic am nes or am des containing at |east 12 cﬁr’"HﬂMHw,ll
the nolecule with et hyl ene oxi de and/ or propyl ene oxi de;

esters of glycerol, sorbitol, sucrose Ol 4q. pent aerythrol; condensates
of these with ethyl ene oxide and/ or propyq ene oxi de; condensati on

products of faften.\Howkesn wepication alak gio bdiertel i fof tosecccampinds peving tpyekqotecgende or

p- oct yl cr esoamMibdi Bereh vk 86ice oF actiﬂ’ﬂg%ie@%&ﬁayﬁfoﬁ%fﬁ%?e%ihg Fingd !r#t fﬁﬁ?‘t es

or sul phonates of these co nsat1 on products; al kal i

netal salts, OBt ©rl@ kgl prefesbly 8541 k&2, or sul phuric or sul phonic acd esters
containing at  The prds@@Sivertidn Gie BRhAS QI Methdd df RBKIAPA Rertikidal cbrifosartdTee

sodi um | aur S ate, sodi.um.secondar al.kyl syl phat.es, sodi um
salts of uIy egﬁ%{)vg‘bghgg@?"g% %?”Fi?’gg%&%’éﬁ&%‘f%ﬁﬁﬁﬁ“@%gmﬂat es such as
dodecyl benzene Skrefpiabin ders; arastdegstivg narriess infa compasitiomof the prelsertingniivopatlleaater s of
et hyl ene oxi &E%ﬁm’h i@QQAr{QEQMee EnHOXi de. The her bi ci dal

0

conposi tion e i nventron may al so contain other active ingredients, for
exanpl e, conpourfigarissdse sunrasion asessdingcp dhelinvgRtior iragy cnatedpl wih opeh theeagtiveor
?t hte[] her bi Ci?g}&ﬁent i formuted o ﬁeﬁﬁi@wo fd-@ﬁh&%&isa%omen&a&dpﬂﬂémpﬁ?ﬂb@%or di 39
o the invention.can consi of, actjve ingredien ompoun
of 1 or mufth: 1 PPOREE & 5FnH Pt of S Coali s, Kyrofl o Pl g R Y 95 7 15
of struct ur esclidymmatfiguid (hepding a matbiis Wiidas norgaliy gessbys Ot Bhigh haf beenlstoprested toagent
and water a ' e b ol ' )M r gi ve
the desir eddfg%rﬁ%&%}{a} %ntdiagﬁofof?g%k@fsvntgﬂ?drftys%gg?’g%r?wqwg%l%%mwémp%%’%em%yg’lel ow ng
exanpl es i | | 4. rFgferably, eomnasitiant pensrding frethe inverdien sastaingt 5 oS clympitinefscheepar ed
in the foll owgrégergxanpl es were additionally confirmed by NVR and mass

or opi ophBhone. hy e fobf e incude netrl o Stef s A ehpist ' s s, 01
Ea(r:I a-f ﬁlr el defiegtee sfchld giagma@mﬁ)am:)magn&ium n&@w for exampngse Hn;aznesium

ydrochl ori o2 . 3 P@ . . ﬁﬁgﬁw.
Concentr at e%gﬁm%}t reos’cﬁl?'orl eaaétlg%ﬁgz%%j%ﬁ%g&% é‘*’g el angmt he m X)g[aﬁlgig S
heat ed to r efapiintess menteporionitemend refenst agiskim carbonate; caitumsiyphate; AaRRBMAHENHHe

resul ting cl&amhetd Olydiaie@kilibéh SlideQWRE slineB® Qhicilir® R HRE@RIM LIRIIRET bk, fokhe

AR pR T e eRt T A

col orl ess cronwtidd, snd\styrenenpolyniefSinaireoiomers; solid polydBioeoppanels; Gturken; vi@es; sofid
ol o WA Sl SE B, 0 YL o1 Prevered as exerpl i1 ed by

Suitable ftquid carders include water; slochols, for example isopropancl and glyeols;

ketones, for example acetone, methyl ethyl ketene, methyl isobutyt ketone and cyclohaxanone;

25  ethers; aromatic or araliphatic hydrocarbons, for example benzene, toluene and xylens; patroleum

tractions, for example kerosene and light mineral olls; chiorinated hydrocarbons, for example

carbon tetrachloride, perchlvrosthylene and frichlorosthane. Mixtures of differant liquids are often

suitable.

Agricultural compositions are often formulated and transparted in a concentrated form which

30 s subsequently diuted by the usar before application, The presence of small amounts of 2 carrier

which is a surface-active agent facilitates this process of dilution. Thus preferably at least one

camier in a composition according to the invention I8 a surface active agent. For example, the

compasition may confain at least two catriers, at least one of which is a surface-active agent.

A surface-active agent may be an emulsifying agent, a dispersing agent or a welting agent;

38 it may be non-ionic or ionic. axamples of suitable surface.active agents include the sodium or

calctum salts of polyacrylic acids and lignin suiphonic acids; the ¢ondensation products of fatty
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-12- [err] _ R[err] .
mp  yield No. Th‘s She{e{}ﬁg b‘len}{eplaced

(9 2 3-trifluoromnethyl

3 2,4-dichloro 136 51

2, 4- di net hyl 134 72 Exanpl e 5: 6- Phenyl -

Et hyl 2-chloroacetate (10.6 m, 0.1 nDI)mLs slowy added to hot (105

[err]C) pyridine (8.9 n, 0.11 nol e'rebytheterrperature S
nai nt ai ned i rAcidser miphglis a0fines @0 afnidles bédidining sk gt 12 arbof R@maaS Wet hdlbule with

Ry T ey i

ropi o henone h
ICI%xaPrpI 2 1) arf§raewent oo aﬁséfeat"é‘h(«‘%w@) ethyfiene pide dndian drapplene oxdde; oindénsatieni s

boi | ed under prefittssr ﬁu?ralcéhdﬂor aﬂé/rtpﬁénoﬁ*o!@} éﬁéﬂple ,B_J%&ylmeﬁ& gf Eoé:ﬁr.ir%éloiz %gf {t‘)%e?ngd the
nator, cobl echids SKIR BB ol SRl of fplateien o hese copsreatn P ston (1 on
t ol uene. The e8tth #ibﬁl!@mmwafemkdymrﬁiumedtsaa soiplutic brasphanfo)iell adtsrs 66’1%37&1 | t | g(r)f)al
gI(arrpI est Qr )e Iégﬁ% 0‘553"32%%{6?@5"]3%&” oS f&’x%ﬁ%ﬁggég ”g@{"g Julphate, es°5'f"0é*ﬁ°°f‘ Nabl e
. [lqgrspl}: ates, sodmm saits of sulphonated castor ofl, and sodium aikylary! sulphonates such as
dodecylbenzene sulphonate; and polymers of ethylene oxide and copolymers of sthylene oxide
10 and propylene oxide,
The herbicidal composition of the invention may also contain cther active ingredients, for
example, compounds possessing insecticidal or fungicidal properties, or other herbicides.
A formulation conteining a compound acoording to the invention can consist of 100 g of
active ingredient (compound of formula 1), 30 g of disperging agent, 3 g of antifoaming agent, 2 g
15 of stucture agent, 50 g of antifreszing agent, 0.5 g of a biocidal agent and water ad 1000 ml.
Prior to use it is diiuted with water ta give the desired concentration of active ingradient.

The follewing examples Hlustrate the Invention. The structures of the compounds prepared
in the following examples were additionally confirmed by NMR and mass spectrometry.

20  Examplas

Example 1:

B-Dimethvlamino propigphensne hydrochipride

Acetophenone (29.1 ml, 0.25 mol), para-formaldshyde ( 12.0 9, 040 mol} and dimethy!
amine hydrochioride (28.5 g, G.356mol) are suspended In athanol (50 mil). Concenirated
25  hydrochloric acid (0.6 mi) is added and the mixture is heated to reflux for 4 h. Then acetone
' (200 mi} is added and the resulting clear solution is allowed to cool to ambiant temperature. The
precipitats is coflected by fitration and crystallized from sthano! ylelding the ftle compound

{40.7 g, 76.0% of theoratical yield) as coloriess crystals with mp. 158°C,

Examples 2-4:
30 Addfional examples of general formula VI are prepared as exemplified by Example 1.
Detalls are given in Table |

[a) - - »
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Ex. R err] np yield

([err]O (% 6 3tr|fluor tyI 174

36 7 2, 4-di chl oro 255 sBeenRep1aced
8 2, 4- di net hyl 209 23 Exarrpl e 9 2- Bro

pyri di ne A m xture of 6-phenyl pyridone (3 g,

prepared according to Exanple 6) and 4o Phosphoryl brom de (7.2 g,

mml) is heated to 100 [err]C for 5 h. The cooled m xture is poured
into water (40 nl) and the pH is adjustéblelo 9 by addition of saturated
aqueous sodi um car bonat e. Then th& | ayers are separated and the
aqueous |l ayer is extracted wth ¢ ace te(ﬂ.fao m). The 10 conbi ned

organic |ayers are dried with_@ ous gd‘é3| um sul phat e and t he sol vent
S evaporated i n vacuo. Fhe de prodygf is "d‘?‘%}st allized from aqueous
et hanol . Subsequent purificaton by flasf chromatography (silica gel,
hexane/ et hyl acetate 9/1 v/v) gives 2-bigno- 6- phenyl pyridine (3.1 g,
76% of th.) as light brown crystatrs~wrmrmp-—Soferrit~ 15 Exanpl es
10-12: Addi ti onal Exonpound€ of gemgr a|yrdd)l‘ nula I'll are prepared
by procedures anal ogous to th of Exanpla tails are given in
Table 111, L) 6 O ea® J14- [err]
2 3tifluoromethyl 157 63
3 24<ichoro 136 51
4 24-dimethyl 134 72
Example 5:
s-Phenyl-2-pyridone
ES Ethyl 2-chloroacetate (10.6 mi, 0.1 mol) is slowly added o hot {105 °C) pyridine (8.8 ml,

0.11 mol whereby the temperature is maintained in the range of 100 °C {0 110 °C. The resuiting
brown oil is dissoived in ethanol (80 mf), B-dimethylamino propiophenone hydrochlaride (17.7 g,
0.1 mol; prepared according fo Example 1) and ammonium acstate {80 g} are added and the
mixture is bolled under refiux for 4 h. After cooling, the mixture is filtered and the solvent is

10 evaporated in vacuo. The resitive is crystallized from watsr, collected by filtration and purified by
re~crystallization from toluene. The title compoun'd is obtained as colorless crystals (4.7 g, 28% of
th.) with mp. 200 *C.

Exampls 5-8:
' Additichat examples are analogously prepared fo Example 5. Detalls are given in Table i,

AN InT LTAP ‘for N N
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Ex. R err] np yield TN

([err]O (% 10 3tr|fluorTB thI 0|I

82 11 4-dichloro 123 °“

12 2, 4- di net hyl oi | 68 Exarrpl e 13: 5 l

2-(1'-Methyl -3"-trifluronet hyI pyrazol - yI oxy) 6 phenyl -p !’
A m xture of 2-brono-6-phenyl’ pyridine ,(1(3 nmol ; prepar ed acco

to Exanple 9), 1- net hyl - 3-f | uor onet hyl - 5 hydroxypyrazol e (0.65 g, 3. 9
mol ), potassium carbonate (0.6 g, Tabg I8 nmol ) and N, N-di net hyl

formamde (2 mM) is heated to reflux for Then the reaction

mxture is directly applied onto a flash dhr ofrat ogr aphy col um (si-lica
gel). Elution with 10 hexane/ et hy . ﬁlvlv) gives the title
conpound(0.35 g, 52.0%of th.) age yeI Fow 0il . Exanpl es 14- 16:
The conpounds specified in Table | obtki ned by procedures anal ogous to

t hat of Exanpl e 13.

Table 1V [err] i} A
Rl err] np vyield No.

([err1O (% B Rfg mp o yed

-CH err]-3 -CF[err]-pyrazolig' -yl 3"-CF[€or] %) 113 93
15 1' CH[err] 3'-CF[err]-pyrazol-5"-ylI 2" 4"-dichToro 91 78
16 -CHerr]-3 -CF[err]- pyﬁaz@-ﬁwﬁMZ"17A" et hyl  oil 95

7 2.4-dichioro 285 56
8 2, 4-dirnathyl 204 23

Example 9:

5 2-Bromo-8-phenyi pyridine

A mixture of 6-phenyl pyridone (3 g, 17.5 mmot prepared accarding to Example §) and
phosphary! 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 2 by addition of saturated agueous sodium carbonate,
Then the layers are separated and the agueous layer is extracted with ethyl acetate (50 mi}. The
10 combined organic layers are dried with anhydrous magneslum sulphate and the solvent is
evaporated /n vacwo. The crude product Is orystallized from agqueous sthanol Subsequent
purification by flash chrometography (silica gel, hexanefethy! acefate 9/1 vAV) gives 2-bromo-

B-phenyl pyridine (3.1 g, 76% of th.) as light brown crystals with mp 50 °C.

15  Examples 10-12:

Additional compounds of genaral formula I are prepared by procedures analogous to that
of Example 8. Details are given in Table liL.
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Exanpl e 17: 5 2- Fl uoro-6-(4'-fluorophenyl)-pyridine _ _ __ But ylI
lithium (105.0 m, 0.26 nol, 2.5 Msolution in hexane) is added to a e

sol'ution of 1- brono-4-fluoro benzene (34. 3 m, O.31lrpndplei

anhydrous diethyl ether (200 m) at -20 [err]C. The lethglsBeenReplaced
stirred for 60 mn and then chilled to -40 [err]C. 2, 6- Dufluﬁ’ Hﬁm&wlmm
(22.7 M, 0.25 nol) is added and the.reaction mxture

warm to ambi ent t enperature. Subsequentlg the 10 m xture i s washed with
sat urat ed aqueous anmmoni um chl ori de (BCTG Fﬂ’ The | ayers are separated

and the aqueous layer is washed with diethy#sther 3 tines (100 nl each).
After drying of the conbi ned organic Ia)lrrs wi th anhydrous naegnesi um
sul phate, the solvent is renoved in gatye: N The crude product is
purified by flash colum chronat Rfr¢ (silica gel, hexane/ AcOEt 8/2)
yielding colorless crystals of 2-flu® 6- (4" -fl uorophenyl )-pyridine (19.8
g, 41.0%of th.) with np 15 34 [err]C. iy Exanpl e 18:

2- Fl uoro-6-(4'-fl uorophenyl) A m xture of

2- brono- 6-fl uoro-4-net hyl pyri ¢gine (9. jZg, 50 I ), 4-f | uor obenzeneboroni c
acid (7.8 g, 56 mol ), sodium bicarbonate (12,6 g, 150 mol ), water (200
m) and catal ytic 20 amun&nuﬂmgtﬁﬁheﬁgﬁphosphl ne) pal | adi un( 0)

in DME under nitrogen is heat owernight. After filtration
of the reaction mxture the sgfvegv@%ir"}e{é&rwem?}jed \ué%der reduced pressure.

The residue is partitionated between.duply angs etlggl acetate. The |ayers
are separated and the aqueous | ayer is washed with ethyl acetate.
After drying of the conbined_&% g~ ts vt h 68 anhydr ous
magnesi um sul phate, the solvent is renoved in vacuo. The trude product is
purified by flash col um chromat ography (silica gel, pentanel ethyl
acetate 9/1) yielding colorless crystals of 2-

f1 uoro-6- (4'EdaimgRri@phenyl ) -4-nmethyl pyridine (3.7 g, 36.1%of th.) with np
49 [err]C Exarrple 19: 5
2- Fl uor 0-56 (fl Jx Lol 2 ~ I3 Ldi ne To a
sol ution of ~drne (2.4 g, 10 nmol ,

gr epar ed accolr diAtEixlir@ of 2-bromo-6 gx‘m Tﬁ"&’;en%s' mﬂﬁqmlTﬁgpagaggc@ram@ E%M).
ropwi se a sp N
[er rp] C After éhﬂgg?"“’“?%wi% Yﬁ%?‘ﬁy{ﬂ ,QS[H QT‘F“E@ ?Eo?af)ilu«a %arﬁﬁm(gg

added and t hies mmeiL ido, Nrdiméthyl éormamide (2 ml isahdatieiol réfiox fuarihalthen?iBe [rﬂctiqnc The
m xture is I s§g”n t
Separation pﬁgﬂ%rlxam cﬁl g g%g :b@tg %« Eﬁ}?rﬂét%%\%fctgﬂ@ﬁn% negé%rlrg%ﬁﬁ at e.
The sol vEnt Jexgng/etnyl aﬁéﬂﬁ#&ﬁbﬂ‘édw% titls sorppay KO- B © §218% of th.) paighiFyetaw Qﬂy flash
col um chromat ography (silica gel). Elution with hexane/ et hyl acetate
(20/1 v/v) géx\ér%sltgﬁmtitle conmpound (1.2 g, 42 %9 with np 70-73 [err]C.

_ Examples 14.16;

The campounds specified in Table {V are oblained by procedures analogous to that of
Example 13.

- .
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Exanpl es 20-23: 15 Anal ogously to Exanple 17, the-exarpl es—of

general fornmula Il are prepared as specified in Tabl e V.

S17- Tab| Bhis\Bheet Has Been Replaced
[err] Ex. Rerr]

e - [
([err]Q (% -15- 20 -

oi | 47 21 - 4'-trif|uoronethy| 58
75 2278bleV 3 _trjfluoronethyl oil 72
23 3,4-difluoro oi | Exampl e 24:
2-(3"'-Chlorpyrid-5"-yl oxy)-6-(4"-fl uago | oxy) - pyridine 5 A

m xture of 2-fluoro-6- (4'-f|uorophe‘i)|ylﬁ'1 p a2 (1.9 g, 10.0 nmol,

prepared according to Exanpl e 17), Ioro 5-hydroxypyridine (1.4 g,
11.0 nmmol ) and potassium carbonate (1.% g, 11.0 mmol ) in sulfol ane
(10 M) is heated to reflux Tor 8 h. The Mmxture 1s altowed to cool to
anbi ent t enper aBwre and i s A hen fiIterechthroug'hpa yad of silica gel

whi ch is subsequent|yywashed wth et hyl acet at Th 0T gani c
solutions are conbi nmm—rmmm% The 10

remai ning material i s1apphioeg-3ock,pyiabsstypp of3-oFf | asimachr ggrat ogr aphy col um

(silica gel) and el uted wi t h hexanel et hyl acetate. Elution with
hexane/ et hyl acetate {8/ 21¥Hsp @ﬁa@é@@ﬁ(ﬂs 28 ﬁ'rc@mpgsar. §5 -78
yl oxy)-6-(4"-fl uorophenyl ~39C¥Fr3' di ne ( 49\0/&0f t h. )15 as light brown

crystals with np 139
Addi ti onal conpounds are prepar ed anal ogously to exanpl e 24 Details are
found in Table 15 VI. i

Example 17:

5  2-Fluoro.8-{4'-fluorophenyil-pyridine

Butyl [thium (105.0 mi, 0.26 mol, 2.5M solution in hexarie) is added to & solution of 1-
bromo-4-fiucre benzene (34. 3 mi, 0.31 mal) in anhydrous diethyl ether (200 mi) at <20 *C. The
mixture is stirred for 60 min and then chilled to -40 °C, 2.6-Diffucropyridine (22.7 mil, 0.25 moi) Is
added and the reaction mixture is aifowed to warm fo amblent temperature. Subsequently, the
10 mixture is washed with saturated agueaus ammonium chioride (300 ml). The layers ara separated
and the aquecus layer is washed with disthyl ether 3 times (100 ml each). After drying of the
combined organic layers with anhydrous magnesium sulphats, the solvent is removed In vacuo.
The crude product is purified by flash column chromatography {silica gel, hexens/AcOEL 82}
ylelding colofless crystals of 2-fluoro-6-{4"-Auarophenyi)-pyridine {18.8 g, 41.0% of th.) with mp

15 34°C

Example 18:
23 ‘] henyl)-4-me idins

A mixture of 2-bromo-6-flucro-4-methylpyriding (8.5 g. 50 mmol), 4-flucrobenzeneboronic

acid (7.8 g, 86 mmoD, sodium bicarbonate {12.8 g, 150 mmol), water (200 ml) and cataiytic

20 amounts of tetrakis(triphenylphosphine)palladium(0) in DME under nitrogen is heated to reflux
overnight. After filiration of the reaction mixturs the solvents are removed undsr reducsed pressure.

The resldue is partitionated between water and ethyl acetate. The layers are separatad and the
aqueous layar is washed with ethyl acetate. After drying of the combined organic layers with

et ‘T LIANR mye ﬂr\r*n t T ACYy1 T IR fy ol Hakal
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-18 - [err] Ex. Rlerr]
Rlerr] np yi el d No. . This Sheet Has Been Repla

I phnmmmumum“

2' -chloropyrid-4'- yI -fluoro
2' -chl oropyrid-4' - .161.09 35

2' -chl oropyri Yotr Iu
O L e ARy 5 i
30 - flasi tol@id| chromptofXaphEigiisa gél-paytacaityt &atalpl9/1) dislding eddriaareperisioyl- 94

59 y r I | -5 -yl

2 trifluorg #gg[o%l(ﬁ ﬂuorophfgy!}—ct lﬂéthy'lpgﬁir% (5179338 Tgﬁffﬁ \Jitﬁ% 4840

2' -chl oropyri d- 4' -yl 3"-trifluoronethyl 92 54 33 -

2' , 4" -difl unamphagyl 3"-trifluoronethyl oil 72 34
-CF[err]- phenyl 4" -tri fI uor rret hyI oi | 44 35

4CH[err] b ; 1 ;5 -yl 4"-fluoro . 85

115 35 Toa solution offluorods (@-‘@Fﬁorophenyl)pyndﬁle 1 é % Fn}ﬂbp H%E%Ld actording ta

4' -trifl uorreth

O er 1] - Pt U TS5 1 argen cropuisg pspiin Pt AR KO P THEAT g 16 ™y
39 at —70 2C.-A0BE i 8t]-708C ditiefheirtishifige)(t.av g (15 Bimol) s addii'and thededotionomioure oi |
29 is allowed to warm at -20 °C. The mixture is hydrolysed and extracted with diethylether, After

10  separation the organic layer is dried with anhydrous magnesium suiphate. The solvents are
removed and the crude product Is purified by flash column chromatography (sifica gel). Elution with
hexane/ethyl acetate (2071 viv} gives the title compound (1.2 g, 42 %) with mp 70-73 °C.

Examples 20.23:
15 Analogously to Example 17, the examples of general formula )l are prepared as specified in
' Table V.,
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Exanpl e 40: 4- Fl uor obenzami di ne hydrochloride 5 —
4- Fl uor obenzonitrile (10 g, 83 nmmol) is dissolved in a mxture of anhydrous

et hanol (5 m) and diethyl ether (70 m). The reaction rihistSt¢e€Hds Been Replaced
cooled to ice-bath tenperature and saturated W th gaseoungmm"l
chloride for 90 mnutes. The mxture is allowed to warmto a ,l "
tenperature and stirred overnight. The col

precipitates are filtered off, washed W|1th di et hyl ether and dissolved in
anhydrous ethanol (20 m). D et hyl et hdab§¥00 nl) saturated wi th gaseous
ammoni a i s added and the solution i@ stirred for 3 hours.

The resulting suspension is filtered the solvent of the filtrate is
renoved in vacuo. The 5 resi due .i hed wist h diisopropyl ether. After
drying colourless crystals (5.15q, r?el ting poi nt 210C are

obt ai ned. Exanpl es 41 to 5 By net hods anal ogous to that
of exanple 40, further conpounds of the ge formula Xi are
prepared. Details are given in table VI I(m)C [err]
- 20- = REerr ] np
yield Ex R! g2 No. ald ([err] O
(% 41 4- g,“rpi ffGoromethyl 167 21.4
3- net hyl 243 _Ne2a 7 Cl (%)
20 - - of 47
21 - Aurifluoromethyl 58 78
22 ~  d4rifluoromethyl ol 72 .-
23 3,4-difluoro off 24
Example 24:
2-(3'-Chlorpyrid-&'-vicxy)-6-(4"-flunrgphenyloxy)-oyridine
.5 A mixture of 2-fiuoro-6-(4-flucrophenyl}-pyridine (1.9 g, 10.0 mmol, prepared agcording to

Example 17), 3-chloro-S-hydroxypyridine (1.4 g, 11.0 mmol) and potassium carbonate (1.5¢g,
11.0 mmoi) in suifolane (10 mi) is heated to reflux for 8 h. The mixture is allowed to cool {0 ambient
temperature and is then filtered twough a bed of silica gel which is subsequently washed with
ethyl acetate, The organic solutions are combined and the solvent is evapomted in vacuo. The
10 remahing material is applied onto the top of a flash chromatography column (silica get) and eluted
with hexanefethyl acetats, Elution with hexanefathyl acetate (8/2 viv} gives 2-{3-chiormpyrid-5
yloxy)-8-{4"-flucrephenyloxy)-pyridine (1.4 g, 46% of th.) as light brown crystals with mp 138 °C,
Examples 2543:
Additional compounds are prepared analogously fo example 24, Detalls are found in Table
15 V.
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43 3-chloro 148 17.5 ———. 44
3,4-difluoro 185 17.4 45
3-trifluoronethyl 181 17.6 This Sheet Hék@een Replaced
3-fluoro 143 20.0 ' 4

T <IN
4-chloro >250 85 .18. 49 :

153 92 50 4-trifl uornet hoxy 210

57 Exanpl e 51: 2- (4' - Fl qebleghenyl ) - 5- et hyl - 4- pyri m di none

Sodi um hydride (0.52 g, 13 mmol ) is addegito 20m of anhydrous ethanol and
stirred for 30 5 m nutes at anbi epts Penperature. To this,

4-fl uorobenzam di ne hydrochloride (147 @ 8.5 mol) (from exanpl e
40) is added and the m xture isAstistgd_fa grt her 30 m nutes. -Met hyl 2-
fornyl propionate (1 g, 10.6 mmol) % s added ; §;_e and the reaction
mxture is left for 4 days under stir anbi ent tenperature.
After cooling, the solvent is renpved in vact®~and the residue is dissolved
i n agueous 10 sodi um hydroxide (10 my 1M . Then the m xture is brought
to pHS5 with 2 . T ttered
of f and washed weth diR'sopropyl etaher. After dry®ng, col ompl esgiey ystal s
(0. 44qg, 10.3% olt‘.q mel ting point >250[err] C are obtai ned. e) (%)

-21 - Exan‘pl‘c 52+

6- Hydr oxy- 2- (4' -4g i f| uor onet hydup yi- 4- pyri nggisene oil 48
4-Trifluormet hyl benzam di ne hydrochlorid (22.4 g, 0.1 nol, from exanple 41)
is added to a 26  sof uti on 26fhioppyridstylum et Mifieare (0. 223hol ) 37n anhydr ous
nmet hyl al cohole (65 nl) and irred for 15 5 m nut es agf- anbi gnt .
tenperature. D n€thyl "nal onats‘"téch{"i"ﬂ"@"‘%', 0.11 nol) is ad é% an he m xture
ist heated to refs ux for 4 heu “ﬁ@f” COOlyd, res i g suspensi on
is diluted wt heir?et hyl Q%o e ‘%!50 rﬂL‘)f.m’or‘:ﬁ."gﬁay1 168 The 5zol vent is
renoved in vacumgand t-he regHICHydrssgt ved 4Auont er (Nl ). 4khen the

m xture is brought to pH 1 wth concentrated hydrochloric acid. The
precipitate is fi% tered of V-Chwd-o-pyregeaStybd4viriRrometgr . After d®ing, pale
yell ow crystal s :4115. 19, 59‘?@0@5‘-6{5@1&%{'&-&@9' th@%g%ﬁw] Ciye "

obt ai ne_d.

32 - 2-chloropyrid-4'-yl I"triflusramathyl 92 54
33 - 2', 4-diffucropheny! 3trifluoromethyl ol 72
34 3-CFy-phenyl 4" rifluormathyl oil 44
35  4CH, 1-CHg-3-CFz-pyrazol-5'yi 4"-fuoro 85 43
36  4CH, "-chlaropyrid-4'yl “fluory 115 35
37 3CH.8 3-CFy-phenyl 4 Hrifluormeathyt 1334136 B7
88  3-CHy8 1-CHy-3-CFy-pyrazoh5wyl  4"trifluormethyl  154-166 41
39 1-CHa-3-CFa~pyrazolf'yl 3" 4 -difluoro oil 29

Exampile 40;

4-Fluorobenzamidine hydrochloride

B 4-Fluorobenzonitrile (10 ¢, 83 mmol) is dissclved in a mixiure of anhydrous ethansl (5 ml)

and diethyl ether (70 ml), The reaction mixiure ls cooled to ice-bath temperature and saturated
with gasecus hydrogen chioride for 90 minutes. The mixture is allowed to warm fo ambient
temperature and stirred overnight.

Ny ma s =700 Ay Nywgrerriry v
. vy YA LY IANY ‘natt®
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Exanpl e 53: 5- Met hoxy- 2- (4' -trifluoronet hyl phenyl ) - 4- pyrni di none "~
To a suspension of sodium hydride (60 % 6 g, 0.15 nol) in dﬂ;;ss”g %%enR

a solution of 15 nmethyl nmethoxyacetate (14.9 m, 0.15 nol) |n cpiaced
formate (11.1 m, 0.18 nol) is added during a peri od of H”
m xture is stirred for 2 hours at anbient tenperature. After

di ethylether (300 ml) the resulting sodiwg.ssalt of nmethyl net hoxymal onat e
monoal dehyde can ﬁe i sol at ed bé suction. Now the sodiumsalt (0.075
nol) is added to TheCpipyriest peripieies 1o Aterasi ol meshed with dnm:menlmimr(eaans g,

0.075 nol, f raphydesus &bl Gbm)i SaRed Foenfifighs t
20 i gD sti ri%egz L?E u%nmﬁg%;%l g?ﬂg)rfbﬂ?fagfw TZ%rper at ﬁllt’h(e After at :aﬁ%d{g(")é e

reflux for added to the m xture and the
soluion is filtebelresulting suspension is ﬂflaredfahdf the adlesnt of tharfitrd@hs refndvedith meud. trhe
acetic aci u S

pr eci pi tatﬁg,I ?ésmﬁ‘ %mfgﬁwl‘thﬁi:sﬁm &het] %, e%}?%ge h%sy&?%%ﬁ%ﬂgg e 22& "Wm W ng
crystals (13F¢Kt21 tained mel ti ng poi nt >200[ err]C are obtained. 25
Exanples 54 to 78 : By the nethod exenplified in exanple 53,

further conp . general formula Il are prepared. Details
are given in%ﬁ% -22- [err]

(EE(-er o Rl eE r] By methods analﬁ?[nf’ﬁortiat of examplg 40, '?i]ﬁher cXannggds'}@ he ggneral formuia X!
5- net hyl @%W$¥F&é¥%W§ﬂﬁ9VWH&E@BV“58 7 56 6- met hyl

A -trifldoromethyl 209 82.2 57 = 3 lmethyl 169
34.3 58  6-nethyl 3 _nethyl NH 41.6
H,N 2 xHC
(X1
ne s "t LINAN Ay
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59 5- et hyl 3'-chloro 260 61.4 60 6- methyl— 3" -chloro

218 51 61 5- net hyl 3',4-difluoro >250 59.4 62 6- met hyl
3',4"-difluoro 225 51.3 63 5- net hyl 3'-tr|flu0FDMHh&MhmBm% lcw
39.8 64 6- et hyl 3'-trifluoronethyl 109 26. 6 65
3'-trifluoronethyl 215 70.4 66 5, 6-dinethyl 4'-trif|

242" 63.5 67 5- net hyl 4' -chl opp. >250 27.2 68

4' -chloro 227 6.8 69 5- nethyl 3'-fluoro 238 56 70

6- et hyl 3'-fluoro 194 48.4 71 6- et hyl

4' -trifluoronethyl 181 87 72 3- net hyl 4' - br ono >250 20
73 6- et hyl 4' -bronp B 245R" 39 mp yields_ et hyl 4' -bu
218 81 75 6- met hyl 4' - bu e /D 76 5,6-di nethyl

4' -chloro 276 44 No. %&? (%)

- 23- 77 5,6-dinmethyl 4'-trifluoronethoxy 228

70 78" Atguerpmetyl 197 - ¢354 | uor onet hoxy 196

95 Exanpl e 79:

2-(4' - Fl uorot henyl)-4-chl oro- & met hydregid m di ngs - 207
43 3.chloro 148 176
44 3 4-diftuore 188 174

45  3-ifluoromethyl 181 178

48 3-fluora 143 200
47 4-bromo 245 38
48 4-chloro »260 &5
49 4-bu 183 92

50  4-tifuormethaxy 210 57

Example 51:

2+(4"-Flugrophenyvi)-5-mathyl-4-pyrimidinona

Saditm hydride {0.52 g, 13 mmol) is added to 20mi of anhydrous ethano! and stirred for 30

5  minutes at ambient temperature. To this, 4-fludrobenzamiding hydrochloride (1.47 g, 8.5 mmel

{from example 40) is added and the midure is stired for further 30 minutes. Mathyl 2-

formylpropionsate {1 g, 10.8 mmol) is added dropwise and the reaction mixture is left for 4 days

under stirring at ambient temperatura.

After cooling, the soivent is removed /n vacuo and the residue is dissolved in aqueous

10 sodium hydroxide (10 mi, 1M}, Then the mixture is brought to pH § with 2 molar hydrochloric acid.

The precipitate is fitered off and washed with diisopropyl ether. After drying, colourless crystals
{0.44g, 10.3%) of metting point >250°C are cbtained.,

A . .
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A m xture of 2-(4'-fluorophenyl)-5-nethyl-4-pyrimdi none (6-79—¢g; -3. nrot)- -

(from exanpl e 55) and phosphorous oxychloride (3 mM) is heated to
reflux for 1 hour. 5 The mai n excess of phosp orou§11 H#S(ﬂeend@ lnm;d
removed in vacuo and the residue is quenched W|th vvate

hydrol yze the remai ning reagent. The m xture is neutrali zed

extracted with ethyl acetate (50 m ). Afier drying of the or anlc

wi t h anhydr ous magnesi um sul phate, the solvent is rem)ved [ n vacuo.
The title cobyample$iZ (0.63g, 72.6% is obt ai ned as colourless crystals
of nmelting point 133[err] 10 Exanpl e 80:

2-(4' - i Heinands- - (4-trflugtorodthyiphenv-4rpetitidinangyr i m di ne Toa

sol ution of . 4'ch| orophenyll‘% 6-trichloraop r| m dine (1.85 g
mmol) in met hyI 4-Trifluormethyepsam @O"Y#P‘i“b&ﬁélzzﬂﬂzoﬂ h &P e?‘%mpé"dﬁ’édf‘g %‘b't"d’t i on
of sodi um ( Oeollidn  potBssAmMmBiy)atd (022 lanhydrous Bktbyd Blodheie (S0mirhnd stimell s

m xture i,s stirre t he
15 Sl vont enits § aBhRimeRtyt FER T bEet (25 Bl B3 ol e Gl
resul ting miisthested ms refls foed hours. Aftir toholing tthe resyliing cousnensiomig dted with sietini c

| ayer with a{'%)( magnesi um sul phate, the solvent is renoved.
Treating of e ue with pentane affords the title conpound (1.75g, 96
% as col oJrhp @glgent isygmweé inoyacyrand they rgsigianie dfsweﬂémrféﬁgg {Bemi. Yhen the

Exanpl es 81- G i s Q:nghttepH 1 wﬂ&n@sﬂﬁmﬁﬁ&cm‘rwgeiﬂlemalprécipuwisaméréd &ff 3ndl i st ed
in table | X are prepared, anal o Op%e%"évzc&s s 115.15. 258 ﬁ%ﬁgﬁ’,{gj&ﬁ‘mﬁc g

[err]

Rl err] obtained.np yield No. ([err]©
(% 81 6- et hyl 4' -fluoro 143 97 82 6- et hyl

4' -trifluoronethyl 62 71.8 83 5- et hyl 4' -trifluoromethyl

109 87. 3 Exspwle §3: 5. et hyl| 3' - et hyl 154 98. 8

B-Methoxy-2{4'-trifluoromethylphenyl}-4-pyrimidinone
To a suspension of sodium hydride (80 %, 6 g, 0.15 mol) in dry THF (225 mi) a solution of
16 methyl methoxyacetate {14.9 mi, 0.15 mol) in methyt formate {11.1 ml, 0.18 mol} is added during a
period of 30 min. The mixture is stimed for 2 hours at ambient fernperature. Aker adding ¢f
diethylather {300 mi} the resulting sodium salt of methyl methoxymalonate menoaldahyde can be
isolated by suction. New the sodium salt (0.075 mol) is added to 4riflupromethyibenzamidine
hydrochioride (16.8 g, 0.075 mol, from example 41) in dry ethyl alcohols (150 mi) and the mixture
20 is stimed for 48 hours at ambient temperature, After heating to reflux for 1 hour water (100 mi} is
added to the mixture and the soluicn is filtered.
The fiilirate is brought to pH 5 with acetic acid and the ethyt slcohale is remaved in vasuo.
The precipitate is filtered off and washed with ethyl alcohole, After drying erystals (13.7g, §8%) of
metting point >200°C are obtained.

25 Examples 5641078
By the method exempiified in example §3, further compounds of the general formula (it are
prepared. Detalls are given in table VIIL
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85 6- met hyl 3' - met hyl 134 73.7 86 S=rethyl--—

3'-chloro 87 94. 1 87 6- et hyl 3' -chl oro. 101
26.1 88 5- et hyl 3,4 -difluoro 114 92 89 This Sheft-Ha®kday k. laced
3,4 -difluoro 94 90.7 90 5,6-dinethyl 3 -trlfluor
81.6 91 5,6-dinmethyl 4'-trifluoronethyl 57 54.5 m W
3' -t.rifluoronethyl 101 8l.4 93 6- met hyl 3'-tr|flu
62 87.3 94 5- et hyl 4' - chl or'é#®- 162 85.2
6- met hyl 4' -chloro 101 83. 6 Tabifi 5- nethyl 3" -fluoro
95 83.7 97 6- met hyl 3' - Ehuoro 71.5 98
6- et hyl 4' -trifluoronethyl 35 86 5- nethyl 4' - brono
156- 158 94 100 6- net hyl 110-112 94 101
5- et hyl 4' - bu 103- 105 6- met hyl 4' - bu
70-72 © 99 103 5, 6-di met hyl 4- 9n| ci\‘ R2 87 71 104
5, 6-dinethyl 4'-trifluoronethoxy 5- net hyl
4' -trifluoronet hoxy 129 91 106 4' -trifluoronet hoxy 64
94 107 6-chl oro 4'#ﬂﬂﬁﬂﬂﬁﬂﬂﬂnﬂﬁnﬁ—lE&F 33
- 25- EX. R R? mp  yield

' No. CO) (%)

54 6-methyl 4-fluoro 287 §6.8

56 5-mathyl 4 griflucromethyl  >250 8§87

N ]
BEE I ORONONC -G

56 S~methyl “trifluoromethyl 208 822
57 §-mathy! .methy! 168 343
58 g-methy} -mathyl 185 416
88 S-methy! 3'-chiaro 260 614
60 8-methyl 3'«chlore 218 51
&1 E-methyl 3 4-diftuoro >250 584
62 &-methyl 3 4'-difluoro 225 513
63 S-methyl I-tifluoromethyl 204 38.8
84 S-methyl 3'driflugromethyl 108 288
66 &6-dimethyl  3'-tiflucromethyl 2158 704
66  G6-dimethyl 4-trifluoromethyl 242 835
87 5-methyl "-chlore »250 272
68 B-methyl 4'-¢chloro 227 6.8
6¢ S-methy! “flugra 238 56
70 &-methy! I-flucre 184 484
71 S-ethyl 4-trifuoremethyl 181 87
72 5-methyl 4-bromeo »260 20
78 S-methy! 4'-bromo 245 38
74 S-methy! &by 218 81
75 g-methyl 43py 218 75
76 58-dimethyl 4'-chloro 276 44
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e e—

108 5- met hoxy 4' -trifluoromethyl 108 31 - Exanpl e 109:

2-(4' -Fl uorophenyl)-4-(3"-trifl uoronethyl phenoxy) - 6- net hyllpysmeg{apﬁ

A m xture of 2-(4'-fluorophenyl)-4-chloro-6-nethylpyridi ne eplaced
mrol ) (from exanpl e 85), [err]-3-hydroxybenzot r| fl uor m "
mol ) and potassi um carbonate (0.41 9, 3 mmol) 5

N, N-di methyl formam de (3 m) is heated tg, reflux for2 h_ours

After cooling, ethyl acetate (10 m) is added and the suspension is
filtered through a bed ofy  sg.dimdinli CRLMBIoHEARY ©3J3Y| agetate. The sol vent
of the filtrate is renoved in vacuo and the residue purified by flash
silica gel colum chronglfgr apimgthyisi ngi-trifieotameiicey hyissacedmt e 7/ 2. Renoval of
t he sol vent affords colourless crystals (0.53g, 56.4% of nelting

poi nt 58[errlC. 10 Exanpl es 110-183: Furt her conpounds of
t he general i| are prepared by the procedure of exanple 109.

Details are given in table X

[err] 2-44Fl hienyh-4-chiorp-8-m irhidi Rl err] A
np yield No. o

([err]© (9 A mixture) of @-(4'-flucrophenyBathy4-pyrimidingne. 078y $9 mmal) (from example

i fC:‘|[ err] - 38 ﬁ;@g&;}mﬁw afeloride (3 1) is hedidto refiufr ¥hour, 111 6- ”E'Elfg'
-fluor
- methyl B Ty plepye of pnesphorkis st Brmlovet Yot o e s 1 og
39.5 1 1Benched with ‘6=tﬂ'dﬂ ) to hydrolyzethe @Rjalning Jreagent. The mixture is neutralized and
3" CFlerr 7 t

CF% or r} Qh&mﬂtracted \:iethlyﬁ ace&% CE[B mi). ?xft@r ?r}fz’g oflih% or?anic la;ieg iR %ydéous

11 5 9qlum sulp bhe soleent iy !emoved in “vacuo. The title ogmpqgn{iétp #0. pHERY

95 97 6 obtainad 3d ourless chstiebimelting pomt 133°3' -CH err]
1" CHerr]-3"-CF[err]-pyrazol -5"-yl 21 74.9 117 5- net hyl

-CH err] 3"-CF[err]- phenyl 71 74.5
10 Example 80:

2-44'-Ch hery S-dichloro-B- tfimidine

To a solution of 2~@-chiorophenyl}-4.5 6-trichioropyrimidine (1.85 g, 8.3 mmol) In methyl
alechole (30 mi) and THF (80 mi) is added a solution of sodium (0.145 g, 6.3 mmol) in methyl
glcohols (10 ml) and the mixure is stirred at ambient temperature overnight. After removal of the

15 sol\;ents 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 suiphate, the solvent s
remaved. Treating of the residue with pentane affords the title compound (1.75q, 96 %) as
colourless crystals of melfing point 167-158°C.

-Exambples 81-108:

20 The compounds of general formula U1} listed in table IX are prepared analogously fo the
method of exampie 83,
Table IX

B,

o
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-26 - 118 6- et hyl 3'-CHerr]

1"-CH err]-3"-CF[err]-pyrazol -5"-vyl 113 74.9 11@’155heetHaﬁaeBi?R ke
3'-CH err] 3"-CF[err]-phenyl 60 73.
5- et hyl 3'-chloro 1"-CHerr]-3"-CF[err]-pyr azol giﬂ"
35.4 121 5- et hyl 3'-chloro 3"- err
105 52.4 122 6- met hyl Q4 chi or o
1"-CH err] - 3"- CF[ err] - pyreazotr=5t— A P23 5- et hyl
2,4 -difluoro gx- CF3- }Qhenyl R? ,ﬁ& yiefg0- 4 124
5- et hyl 2' -difluoro 2"-chl oropyrid-4"-yl 146 58.8
125 6- et hyl Noo: 4 _djf umm % I ) _
1"- CH[ err]-3"-CF[err]-p razo - D 8 56. 4 126 6- et hyl
2',4'-difluoro éé W heny ot 83 ¥7%65. 3 127
6- rret hyl , 4' - didal uor @-meth 221 0bor@m i d-&' -yl 71.8 162 31.7
128 5- net hyI [yerr 2"-chl oropyrid-4"-yl
99 44. 1 129 5836- d| &m‘teh'nyl 4-frifiorGhthyir | 108 87.3
1"-CH err]-3"-CF| err]-pérazol -5" -yl 136 13.2 130 5, 6-di et hyl
-CF[err] WL pheny pmethyl B8 9856 131
5, 6- di net hyl rr 1"- 3" - CF3;pyra 5" -yl 132
30.3 132 5, 6 d| %hyl G-m thgl CFl e %%Aﬂ %39 37§)E:F[ err] - phenyl
105 67.5 133 865~ Me5 Migkny] schlordCFL €T T1g7  adq
1"-CH err]-3"-Clerr]F[err]-pyrazol -5"-yl 128 41 134 6- met hyl
-CF[err] 2", 2" - di fgzuor og-hethgl' - benz gdshigrol - 4" - b1 261 85 135
6- et hyl 4' -CF[err] 1"-CH err] 3"-CF[err]-pyrazol -"-yl 75
46 136 6- et hy|88 S-methyly' - CF8 4-difluere 124 - chl%r opyri d- 4" -yl
97 41 137 - met . [err]
4" -fl uorophenyl % %athyl %4 gﬂl‘@? % 6- e?%Z/I
-CFlerr]. 0OFl EBlhieBE N yuorometyl  6%3 8188 139
5- et hyl 3 - CF3 3 E{l or? or?opheny 109-111
86 140 S-nmethylgs  5,5-diméthyBr 4'-trifluoromnethyl 57 3"-8&ferr]-phenyl
110 100 141 6- net hyl 4' - Br
3"-CF[err] - phenyl 892 geSaeihyl go¥-trifluoromethyl 101 81.4
93 6-methyl Jtrifiuoromethyl 62 87.3
g4 S-methyl 4'-chipro 162 88.2
o5 6-methyl d'.chlore 101 83.6
g6 B-methyl fluore 95 83.7
97 6-methyi fluoro &5 71.8
28 §-athyl 4'strifluorornathyl 35 86
29 S-methy! 4-bromo 156-168 94
100 S-methyl 4'-bromo 110112 94
10 5-methyl 4-hu 103105 88
102 S-methyl &by 70-72 o9
108  56-dimethyl 4'-chioro 87 71
104 56-dimethyl  4'-trifluoramethoxy 76 81

108 S-tnethyl 4riflusromethoxy 129 81
108  &-methyl  4'.tifluoramethoxy 84 84
107 8-chloro #trifluoromedtiy! 80 33
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142 5- met hyl 4' -Bu 1"-CH err]-3"-CFlerr] - pyrazol - 5" -yl

149- 151 92 143 6- met hyl 4' -Bu This Sheet Has Been Replaced
1"-CH err]-3"-CF[err]-pyrazol -5"-yl 119-121 78 144
4' - Bu 3"-CF[err] - phényl 123-124 91 1
6- met hyl 4' -' Bu 3"-CF[err] -phenyl |
99 - 146 6- et hyl 4' -d -25. 3" - CF[ err] phenyl
68 29 -27 - 147
6, 6- di net hyl 4' - C_108  S-methdly- CH'@nfiubroB&thyCF[ ernd - pyBazol - 5" -yl 142
49 148 5, 6-di net hyl . 4'-d 2"-chl oropyrid-4"-yl
150 36 149 5, 6-di net hyl 4'-d 3"-CF[err] -phenyl
102 66 Exampie108: 5. et hyl
1"-CH err]-3"-CF[err] - pyr azol 5" yl 140- 150 75 151 5, 6-di et hyl
3 -F 244 DRGapomelhviphenagy pthy gy 70 152
5- net hyl CI CH[ err] -3"-CF[err] razol - 5" - 141
58 153 5- ﬁ@@*ﬁ*yp of 2~(4‘-ﬂuorophenrd)%lom&methy!pvndme ©F 4.c W@b&ﬂ'ﬁ’m@xﬁ"ﬂ%/l
%250:[ 31 85)15,ﬁ a—&hydrox@beﬁﬂrh&dﬁde {0.48 g 3 mmog an@bot&ssruné wrb?nﬁtel (0419, 3 mmol)

" err net hy
1"-CH er r}S e'&é‘["lé’ﬁ?’]"""é’??”éﬁ%ﬁ}‘ “‘é“‘s hpated mé@“”" k2 hous, 156 6- met hyI
4' -C AR eaxdiihey eihyl wodtate 40 mi)lis added and thelSi$pension is SiterédBfrough a bed of

5- et hyl Sﬁ?hdﬁ' UQ},J Ltgﬁragetate Tan sglven? b @»fa?r iig?'e?n é@ i facuora]nd et osic

158 F G20l 5" - yI
78 56 15@'!ﬁed by fiastpsilien gélgolumn chmmgm%rsfns efageiethyl acetateg?i2. @imvai pHigheny|

64 65 sdufalit attords colflrBR R ¥ais (0539 F6:4%) oﬂhé‘rdnglf&ﬂ se'c. 2"-chloropyrid-4"-yl
162 32 161 5- et hyl 4" -CF[ er
1"-CHerr]-3"-CH err] -pyrazol -5"-vyl 117-121 58 162 6- met hyl
-CF[ ernp O gxamples A8 err]-3"-CH err]-pyrazol -5"-yl 102-104 46 163
5- et hyl 4'-CF[err] O ' 1CH‘[ err]-3"-bu-pyrazol -5"-yl 96- 98
58 Further compounds of the general formula { are prepared by the procedure of example 109,
Details are given in tabia X,
Jable X
g1
N
A 2 l
~o” N
R
{l

Ex. R R? A mp  yleld

No. el {%)

110 S-methyl 4Afuore - 1"-CH3-3"-CF3-pyrazor5"yl 133 54.7

114 S-methyl 4'fluore 1"-CH3-3"CF3-pyrazal-6™yl 123 21

112 &-methyl 4-CFz 1"-CH3-3"-CF3-pyrazol&yl 88 39.5

113 8-methyl 4-CF3 3-CFy-pheny! 88 79.9

114 5-methyl 4.-CF3 1"-OH3-3"-CF 3-pyrazol-6yl 147 278

115 5-methyl 4-CF3 3"-CF3-phenyl .95 97.8

118 5-methyl 3-CH3 1"-CH3-3"-CF3-pyrazol-5"yl 121 74.9

117 S-methyl 3-CH3 3"-CFa-phenyl 71 74.5
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164 6- met hyl 4'-CF[err] O 1"-CH err]-3" -"b_d:‘ﬁyr'afdlj"‘:y]

88- 89 78 165 6- et hyl 4' - CF3 s Been Replaced

1"-CH err]-3"-bu-pyrazol -5"-vyl 87-90 83 166 Dot D Ace
-CF[err] O 3"-CF[err] -phenyl 52 n "’ml ,II l"l

6- met hyl 4'-CF[err] O 2"-chl oropyrid-4"-yl

32 168 5- net hyl - CF[ err] 026- 3" - CF3- phenyl

83 80 169 5- et hyI -CF[err] O

2" - chl or opyA#&- 4" - Brmethyi 823~CH3 43 1"-13?{9-3 ‘CFs-ﬁmﬁoFb -mst hyl 113 749

-CF[err] O 3 e phenyl . 66 171
5, 6-di methy11® 4 S¥VL 1] O o ek 2" rﬁ-&FaﬁWVld 4" yl 8 732

54 172 120 O- ”Efsh;yém; i 1 uor,e n o iy & T ] - phenyl
68 40 173 met h yF"A“hM A HPEER Kyrazb i 8" 354

1" CH err] - 321 CF[ ebmijettpyr azol 3ol 116 3"-CF3-éI%ny}174 108- netghyl
-CF[err] O 1"-CH err]-3"-CF[err] razol - 5" 98 67 175

5 6- di net hy 22 48t ] O 3-chioro 1. EﬁS?"-@&Wdﬁwi pyrazes - 5" 2yH
i%g 6- rrgtShoxyrret ﬁﬂeﬂwr 4 2¢ySuoro FCEHPEPEpyri d- 4" - yFe 40-‘2‘39- 91
i'(?OCH[ err] 1:7%21 @Feﬁ?ﬁgwggg?xggﬂui’ff’ * 1?3 :{‘-ﬁ!oropgnf-dl"-yl 178 145 5.8
6- met hoxynetdy|  S-mathgl 2 4'-dmuoro 3"CHFE S Raloy Byl 78 1464142
gé 17%8 1%.8_&‘(9} hoxy. Vot citoro y -CF3 B-CEgpram] 2" -chl or o&yrl d- 4 -yl
3 g:[ err] fﬂg?”&[ee-paret]hyiy CFz[E% Dr%yr azol 5iehlg oml; (1:g|60r ¢ gsﬁmt h8?(51/82
5- chl or o- 6-128t hoxy5-me#hyl- C 4CF3 3"2"Gﬁlbﬁbfn]:la4ﬂheny| e  4Pp-98
100 183 5- met hoxy 4' -CF[err]
1"-CH err]-1¢8. CF[%?'\"]TE'bX/razol AF3y | gELH3-3"-CFagprazol-5yi ESGinp| €8.284:

130 5,6-dimethyi 4-CF3 3"-CF3-phanyt 73 B5.8

131 5,8-dimethy! 3-CF3 1-CH3-3"-CF3-pyrazot- 5"l 132 503

132 5 8~dimathyl 3-CF3 3"CF3-phenyl 105 B7.5

133 €-methyl 4-CF, 1"-CH3-3"-C;F ~pyrazol-5"yl 128 41

134 E-methyl 4'.CF, 2", 2"difluorg-1* 3"-banzodioxol4' -y} 86 85

135 g-ethyl 4-CF, 1*-CH3~3"-CF g-pyrazo-8"yl 75 46

136 8-ethyl '“CF, 2"-chloropyrid-4"yl 97 41

137 G-methy! 3-CF, 4"fluaraphenyl 78 92

138 g-athyl 4'-CF, 3"-CF,-pheny] 85 38

139 Smettyl 3-CF, #"-fuoropheny} 108111 86

140 B-methy! -Br 3"-CFy-phenyl : 110 100

141 6-methyl 4'-Br 3"-CFy-phenyl §6-88 89

142 S-methyi 4By 1"-CHg-3"-CF3-pyrazol-5"yl 149181 02

143 &-mathyl 4By 1"-CH3-3"-CF3-pyrazol-5"yl 119-121 78

144 S-methyl 4'“8u "-CF~phenyl 123124 91

145 &-methyl 448y 3"-CF,-phenyl ol i)

146 B-methyl 4'-Cl 3"-CF -pheny! 68 29
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4, 6-Bi s(2"-chl oropyrid-4"yl oxy)-2-(4'-trifluoronethyl phenyl Ypyrimdi ne

A m xture of 4,6-dichloro-2-(4"-trifluornethyl phenyl) pyri d| &B%ﬁlﬁlacl@
nmmol ) (from exanpl e 111), 2-chl oro-4-hydroxypyridi ne

mol ) and potassi um carbonate (3.04 g, 22 mmol) in an m‘m
N, N-di met hyl formam de (20 ml) is heated at 80C for 1 hour.

After cooling, the solvent is renoved ing,vacuo, ethyl acetat e/ hexane 1/1
(10 m) is added and the suspensi'o “is filtered through a bed of

silica gel. #'J,'he r?é—Uljvr{e{.h@g sol ufin is \A@.sa%j@. FE ﬁ}iﬁfo W t Rgat ergg Af ter

drying of the orgdncC er with anydrous nagnesi u hate the solvent is
removed andidghe regbghdtayl s purgigied by flaz*hhlsmbynda“-gel chromaﬁli)grarﬁﬁy
usi ng hexane/ et hyl acetate 8/ 2. Renpbval of the solvent affords
col our| ess ®#yst af.&dimathgly, 86 4Clof nel ting 3p6Fzrﬂh°'Ifhlc 102 Exzfﬁpl es
>1<?5ar127preg?ﬂ°ed an?;\'frﬁﬁﬁus?gp?gn?hem geq%_ﬁfdgr xr(! ﬁﬁsﬁd 7 ravle
Table Xl 451 5 pdimethys 3F 1“-CH3-3“-CF3-pyrazol-5"-yl 147 29- 70
[err] Ex. R2 A rrp
yi el d 13%0. . §-methyl 4-Cl 1" CH3-3“-CF3:?yrazol-5"-yl (] ?,Br] 0
(12?8 86 Ty 1;3165""['";{“;![ lrjﬂfggfﬁh thyI 3" é&‘%‘ : ELH PYr 338! 5 %!2
226 93 11854 4 EE’xe%m L 1"-CH errjg¢ .,.,&E:Ey?”] pyrazabt 5" - W
B-mathyl «Cl “CH3-3"-CF 3-pyrazol-8™yl 89 a7

156 g-methyl 4-Cl 2"-chloropyrid-4"-yi 151 8

157 E-methyl 3 4'diftuare 2"-chioropyrid-4"-y! 145 58

158 &-methyl 3 4'-difluero 1".CHz-3"-CF3-pyrazok-5"yl 78 56

159 §-methy! 3‘,4’-diﬂuarq 3".CF-phenyl 64 68

166 B-methyl 3 4.difluero 2"-ghioropyrid-4"-y{ 162 32

161 S-methyl 4.CF,Q 1".CHa-3"-CHy-pyrazol-5"-yl 117-121 B8

182 a-methyl £-CE,0 1"CHz3-3"CHq-pyrazol-8"-yl 102-104 46

163 S-methyl 4-CFR0 "CHg-3"bu-pyrazoh-5"-yl 9888 48

164 g-methyl 4-CF0 nGH3-3"bu-pyrazol-5 -yl 88-89 78

165 &-methyl 4.CF, 1CH3-3"“bu-pyrazol-§°y! 87-80 83

166 6-methyl £-CF,0 3"-CF phenyl 52 73

167 8-methyl 4-CF0 2" -chloropyrid-4"-yl 72 32

168 S-methyt 4'-CF,0 3"-CF,-phenyl 83 80

169 5-rmathyl 4-CF0 ".chlaropyrid-4"-yi 82 43

170 8, 6-dimathyl 4CF0 3"-CE,-phenyl 75 66

171 5,8-dimethyl 4-CF,0 2"-chloropyrid-4“-yi 107 54

172 5-mathyl 3 4'-difluoro 3"-CFy-phenyl 68 40

173 g-methyl #CF,0 1*-CH3-3"-CFy-pyrazolg™yl 116 43

174 §-methyl £-CFO 1.CHy-3"CF ppyrazok-8™yl 98 67

175  58-dimethyl £-CFO 1".CHg-8"-CF -pyrazoh8"-yl 128 45
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5 T e
6- Met hoxy-4-(2"-chl oropyrid-4"-yloxy)-2-(4"'-trifluornethyl phenyl)pyrimdine
4,6-Bi s(2"-chloropyrid-4"-yl oxy)-2-(4"-trifluormethyl phenyl)p | Hrie Bée Replaced
g, 4.2 mol) (from exanpl e 184) is dissolved in anhydrous

al cohole (5m ), a solution of potassium nethyl ate (4.2 I

al cohole (1.2 mM) is added dropwi se to tigg solution and the mxture I's

heat ed to reflux for 30 mn. 10 The solvent is renoved in

vacuo and t h¥8r efrraatoxymetidir i i ¢ellby fl ash &idhicopyrigel-yl chr st ognaphy

usi ng hexanej/.gt h tate 911. Renoval of the solvents affords col ourless
crystals (1.0, 6?'%%°§¥m?@f ti ng“?gi nt 128["EH#P CFepyrazol6’yEy o i 3-118g 94

4, 6- Di br ono- £g( 4's;rﬁggﬂ'°§q},h@,ﬁ,pnet hylgpheny! pyri mi,dj A, xtyre of
4, 6- di hydroxy-2-(4'-tri1fluoronethyl phenyl )p)r/nrsi %P’g?hﬁé?(S. 12 g, ! Omm‘ml and
phosphor ous GRybr ofimidhogl0 nl ) 4-EFsheat ed f or'<Biclopuida*@t 100 [ergs] C. Bhe

resul ting hot, suspension is , added to ice" and the product can be
i sol ated by Sfcti ofMeR%er dryidr®fs one obt ai A-ABBNeNY! col our| ess0 85

TS O SedallE 1 MO O G ot genel A or 10

are prepar edgby SdnRrag-meRskyr es aki exanpl e 1880, ph&St Detggighs i@
given in table X I.
Table Xl | 183 §-methoxy 4'-CF, 1"-CHz-3"-CF -pyrazol-5"-yi 8¢ [ etan]
5 (1) EX.
Rerr] Rlerr] A np yield
No. ([err]Q
(% 190 6- met hoxy 4'-CF[err] " .
1"-CJ-|[err]-3"-C"l.: e -pyrazol -5"-yl 130 64 191
6- met hoxy = r] 3"-CF[err]-phenyl 94 94
192 6-meth\élt_hio 4'.-CF[err; 1"-CH err]-3"-CF[err]-pyrazol -5"-yl 127
55 4 B-Bis(2"-chloropyrid-4"-yioxy)-2-(4"-triflucrmethyiphenvl)pyrimidi
5 A mixture of 4,6—dichloro-ﬁ-(4’-triﬂuoﬁnethy!phenyi)pyﬁm!dine (283 g, 10 mmol) {from
example 111), 2-chloro-4-hydroxypyridine (2.85 g, 22 mmol) and potassium carbonate (3.04 g, 22
mmol} in anhydrous NN-dimethylformamide (20 mi) is heated at 80°C for 1 hour.
After coaling, the solvent is removed in vacuo, ethyl acetaterhexans 1/ (10 ml) Is added
and the suspension is filtered {hrough a bed of silica gel. The resulting solution is washed 8 times
10 with water. ARter drying of the organc layer with anydrous magnesium sulphate, the solvent is
removed and the residue is purified by flash silica gel chromatography using hexanelethyl acetate
8/2. Removal of the solvent affords colourless crystals (4.1g, 88 %) of melting peint 141°C.
‘Examples 185187
15 The compounds of general formula (XV a) listed in table X are prepared analogously to the
method of example 184.
Tabje X!
ne mn 'y 2BTIAD tryr
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193 6-methylthio 4' -CF[err] . 2"-chloropyrid-4"-yl .106__ 41

194 6-dinethylamno 4-CF[err] 1"-CHerr]-3"-CF[err]-pyrazol - 54 yl 7148 - -
90 195 6- et hyl am no 4-CF[ err] This Sh
1"-CHerr]-3"-CF[err]-pyrazol -5"-yl 102 23 eot Has Been Replaced

6- met hoxy 4' -C 1"-CH err]-3"-CF[err]-pyrazol -5"-yl 14 I’#g’”m[’
197 6-nmet hoxyam no 4'-d  1"-CHerr]- % CF[err]-pyrazol -5"-
198 6-di net hyl am no 4'-C  1"-CH err]‘ CF[err]-pyrazol -5"-yl 143 13

199 6- am no 4-d 1"-CHerr]- ACF[err] pyrazol -5"-yl 149

200 6-nmethylamino 4'-A 1"-CHerr]-B3"-CFlerr]-pyrazol -5"-yl 114 97
201 6- br ono 4'-CF[err] 1"-CH &kr]-3"-CF[err]-pyrazol-5"-yl 110
57 202 6-chloro N

1"-CH err] - 3" CF[err] pyrazol S"Ayl 203

6-chl oro -CF[err] -CH err ol -5"-yl 113 69
Exanpl e 204

6-Vinyl-4-(1"-nmethyl-3"-trifluornethyl pyrazol |)-2-(4"-trifluormethyl ph
enyl pyri m di ne A m xture of

6- brorm-4-(1"-rrethy|-3"-trif|uorrrethyl(nyhpzol-5"-y|)-2-(4'-trifluorrrethyl ph
enyl) -
V|nyltr|butyI§4annatqq2(14m 4.7 mpl),
&g g, 0.09 mml),
hu

-31 - tetrakis(tri phenyl phOSphI ne) pal | adi u
t ol uene (ZOMLI s-of .2 dit L4 net hyl phenol is

heated to refd ”X“'W?@'ﬂ?ﬁ&/ 1"-’6%?—0&%&%%"5@ 1. 1% N ol ution of

pyri di ni um fl uori pyridrné nd py ine (2m) is added. The
sol ution is 486 r @atubrometiyl 3°-CF-phepfi anbi ent termer adgure. ..To the resulting
m xture ethyl acet ate (100 n1) |s added and the solution 5 i s washed
twice with 4 I oIf"-Hodi bi®ar bonate. After drying
of the or ganc Iayer W t h anydrous magnesi um sul phate, the solvent is
renoved and the residue is purified by flash silica gel chromatography
usi ng hexane/ ethyl acetate 7/3. Renoval of the sol vent affords nearly

colourless crystals (1.45g, 82 % of nelting point 112[err]C

Exanpl es 20 Addi ti onal conpounds are prepared anal ogously to
exanpl e 24. %P‘Iig'are found in Table X I1.

Tabl e Xl 1]
5 BMe 2'-chio i-4"-yloxyj-2-(4'-trifluprmeth il imidine

4,8-Bis(2"-chloropyrid-4"-yloxy }-2-(4 -trifiucrmethylphenylpyrimidine (2.0 g, 4.2 mmol) (from
example 184} is dissolved in anhydrous methyt alcohale (5mi), a solution of potassium methylate
(4.2 mmiol} in methyl alcohole (1.2 mi) is added dropwise to this solution and the mbdures Is heated
to reflux for 30 min.
10 The solvent is removed in vacuo and the residue is purified by flash sflica gel
chromatagraphy using hexane/asthyl acetate 9/1. Removal of the solvents affords colourless
crystals (1.0, 62 %) of melting point 128°C.

Example 188

4,8-Dibromo-2«(4'-rifiuoromethvishenyipyrimidine

18 A mixture of 4 8-dihydroxy-2-(4'-riflusromethylphenyl)pyrimidine (5,12 g, 20 ramol) and
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. Aer drying, one obtain nearly colourless
crystals (6.5a, 86 %) of melting point 87 °C.
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[err] Ex. R[err] A
Rl err]
([err] O 205 3- ethyl 3'-CF[err]-
4' -trifluoromnethyl 72-75 206 5- et hyl
3'-CF[err] -phenyl 4" -trifluoromet hyl 44- 46
-CHerr]-3 -CF[err]-pyrazol -5 -yl 4"- t35| f 1 uor onet hyl
4- et hyl '-CF[err]-phenyl 4" -tri fI uoromet hyl
209 4- e tBxgiples 190208 H err] - 3 CF[err]-pyrazol -5' -yl
117 210 4- et hyl -CHerr]-3"- CF[err] pyrazol -

3"

phen Th:s Sheet Has Been Replace

IR

oi |

,5"-dichloro
5' -yl

3" 5"-di (trifl uoFemeaunds c)rthegg@ral formuta I mgetprepared by fire piepadures of example 188 or 109,

-CH err]- 3Deﬁﬁﬁgﬂrenp(y{ag§ﬂh 5'-yl  3"-chloro-4"- fluoro 101 212
4 met hyl -CH err]-3 -CF[err]-pyrazo I 3",4"-dichloro 97
213 3- rret hyl 3' - OF3- phenyl ratle o/ 4"-trifluoronet hyl
71-73 214 3- net hyl 1 - r]-3" -CF[lerr]-pyrazol -5 -yl

4" -trifluor et hyl
-32 -

aryl pyridi nes.

130-133

Exanpl es 215-221:
anal ogously to exanple 188 startf
Details are found

Fﬁ’ Tabl®e X

N

Add tional conmpounds are prepared

- ryl oxy- 6-

Table X 11 [err]
5 U]
Ex. R R? A mp  yield
No. ) (W)
190 8-methoxy 4-CF, 1-CH3-3"-CF3-pyrazols™yi 130 64
191 B-methoxy LCF, 3"-CEyphenyl o4 o4
192 G-methylthic  4-CF, 1“-CH3-3"-CFa-pyrazol-5"vyt 127 58
183 B-methylthio  4'CF, 2"-chloropyrid-4"yi 106 41
184 G-dimethylamino 4-CF, 1°-CH3-3-CFa-pyrazob8'yl 148 80
1858 G-ethylamino 4.CF, 1"-CH3-3"-CFgz-pyrazol-S"yl 102 23
196 §-methoxy 4.Cl  {"-CH3-3"-CFa-pyrazol-8"yl 144 80
187 G-methoxyamine 4-Cl  1"-CHg-3"-CF3-pyrazol-6"yl 178 18
198  6-dimethylamino  4-CI  1“CH3-3"-CFa-pyrazol-5yl 143 13
189 8-amino “Cl  1"CH3-3"CFa-pyrazol-6"yl 148 80
200  G-methylamino  4-Cl  1"-CH3-3"-CFa-pyrazoi8'yli 114 87
201 6-brama -CFy  1°-CH3-3"-CFg-pyrazol-6™yl 110 57
202 g-chloro 4-Cl  1"“CH3-3“-CFg-pyrazol-5'yl 122 26
203 8-chioro 4-CFy 1-CHa-3"-CFa-pyrazol-8"yl 113 68
Exampla 2

A mixture of S-bromo-4-(1"-methyl-3"-triflusrmethylpyrazol-6“-yl}-2-(4'-trifluormethyiphenyl)-
pyrimidine {2 g, 4.3 mmol, from example 201), vinyltributyistannate (1.4 mil, 4.7 mmol),
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Rlerr] A T Rer T --

Ex.

np No.

([err]Q 215 4- met hoxy 1'-CHerr]-3 -CF[err]-pyr et SB n Replaced
4"-trifluoronethyl 102 216 4- et hyl - ﬁl I "”m |

1'-CHerr]-3 -CF[err]-pyrazol -5 -yl 4" -trifluoromnet hyl
anm no 217 4- met hoxy 344 CF[ err] - phenyl
4" -trifluoronethy 218 4-Clerr]Herr]

1'-CH err]-3 ‘Eﬁf‘@?FﬁW‘ﬁWa@wwmt’) (0.1 gra.09mniduigierst (BGM) and 3 orysGills of 2.6- 219
4-CH err] dltezﬁutyleh-métmheﬁmﬁdﬂﬁéaldayfol r@ﬂtﬂt foy bo nfh, Afrté:* Edowey ES EM# soiution 7o‘? 79
|

112125 gl tont o Pbne 130 ARE i Ve e m@i:ﬁyﬁﬁéﬁ%

4" -t ri f 1 uor mbEhgrbient tempergtute. To the resultmg mixture etfih eceta(uO0 AiIPis added and the soiuuon
2, 4- bi sar gl Okywé‘%h&f Wid®Yitn a6 San@ sCea Pl B $frlo§}m1 RS ARES dryin gD tﬁl thy

deSCI bed bel ow for:
2. 4-Bi s- (1" - AR fEveswith 4nyqdrous maasesiym Syiprateo thesstivent ds yemoged and the irédidusristet hy |

?gegyl )p)zlg | dipgrified B flash silica gel chrotrnaeé?rg% i tubih &&neﬁmyﬂakggg@ames %&g c%g% égf"( 963
1 y | X 34
RRRA Y s e ety s Al

sul folane is heated to 110 C overnight. The reaction mxture is cooled to
anbi ent t enpegad 544 deluted with pentane/ethyl acetate (vol une
ration of llﬁ_édrﬁ@ioiﬁﬁéred through a bed of silica gel. 15 The filtrate
i s washedo 10Additio:s cothdolnds@kerepalit bAfbgBleh to SRMYE E@%ﬁm%ﬁﬁd{ﬁr‘!ﬁf gt e and
t he solvents are renoved in vacu E residue is purified by flash
silica gel chromatography using ﬁ% e/ et hyl acetat'e. One obtains
2,4-bis-(1 -methyl -3 -trifluoronethyl pyrazol -5' -yl oxy) - 6-
chloropyridine (4.3 g, mp.:105[err]C), g1
- 33- A m xture of bis(bepZoitrile)palladium(ll)chloride (0.19
g, 0.5 mol) and 1, 4- bi s(di phenyl phosphi no) butane (0.2 g, 0.5 mmol)
in anhydrous toluene (10 m) i sAQeagted Loye ii X under a at nosphere
i

of nitrogen. After 2 hours 4-trifPuorotiet hy) eRr}eboronic acid (1.2 g, 6.5
nmol ),
2,4-bis-(1"-methyl-3"-trifluoronethyl pyrazol -yl oxy) - 6- chl or opyri di ne
(2.2 g, S5mol). 5 ethanol (2.5 nl)mand a 1 M hydrous sol ution of sodium
car bonat e {o=fi—t-s—arcteec—aR—t-Re—Rii-LHutvi-s ~heat.ed-to.reflux for

addi tional gchoursgunder a nitrogen atnosphere. The reaction ture is

del ut ed vvlth ethyl acetate and filtered through a bed of silica gel. The
filtrate i.sNdashed with water dried over anhydrous magfi€%ium sul fate

and the soI nts r enoved vac The res, purified by
flash sili céggel g'ﬁtrg%nat ograp%%!:’ﬁ& 8 pent ane?&%mm%t ate (73315uma ratio
8/2). One M6 obs-ahp col orl egs.s;fﬁaég)t;al s of thaufubbhgtonpoungdgys2 9, 73 %
yi el d) of neltlng point 133 [err|C

4-methyl 1'-CHa-3"-CF3-pyrazol-5'-yl “riflusromethyi a8
208 4-mathyl 3-CFs-phenyt 4"4rifluoromethyl © ol
208 4-methyl 1-CHyg-3'-CF3-pyrazal-5-yl 3" 5"-dichloro 117
210 4-methy! 1-CH3-3CF3-pyrazol-8'yl 3" 5 di(trifluoromethyl) 128
211 4-methyi 1'-CHa-3-CF3-pyrazol-5-yl 3"-chloro~4“~ fluoro 109
212 4-methyl 1-CH3-8'-CFy-pyrazol-5'yl 3" 4"-dichioro g7
213 3-methyl 3-CFy-phenyl 4"-trifluoromethy! 71-73
214 3-rethyl 1-CH3-3'-CF5-pyrazol-5'yl 4"Arifluormethyl 130-133
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Exanpl es 222-300: Further conpounds of the general fa_f'r'fiji"a 1 -

are prepared by the procedure of exanple 113. Details méh@“yag I n

table X V. | Replaced

[err] - No.

([err] O 222 5- et hyl 4' -CF[err]

4" - chl or o- pyri m di ne-6"-yl 107 4 223 6- met hyl t h| o]

4' -chloro 1"-CH err]-3"-CF[err] -pyra'zgl'-S"-yI 131 224

6- br omo E B r] 2"-chl oro-pyridi ne-4"-yl 108

225 6- br ono -CF[err] 3"-CF[err] -phenyl

96 226 WMaanﬁﬂrﬁ §'epared apalogylly foxample 188 starfing with 2 4-bisaryloxy-8-

1" - CH| er r] - 3"arffiski@inee] Dtsie aBWunBin THbie XIv, 126 met hyl enani no

227 6- et hi nyl 4' -CF[err] .

1"-CH err]-3"-CFlerr]-pyrazol -5"-yl Table X1 228  6- met hoxynet hyl
-CF[err] 1"-CH err]-3"-CF[err]-pyrazol -5"-yl 114-116 229

6- met hoxynet hyl 4' -CF[err] 3"gICF[ err]-4"-fl uorophenyl

71-73 230 6- met hoxynet hyl

2"-chl oro-pyridi ne-4"-yl 100- 102
-34- 231 4,5-dichloro A Chke
1"-CH err]-3"-CF[err]-pyrazol -5"-\& 32 6- et hyl

-Sgerr]CHerr] 1"-CH err]-3"- CF[err]

61 - 5" -yl 132

233 6- met hyl 4'-Serr]CH err] 3"-CF[err] -phenyl
162 5 M

Ex. R A R? T mp

No. (°c)

215 4-methoxy  1-CHs-3-CFa-yrazol-5-yl $rifluoromathyl 102

218 4-methyl- 1'-CH3-3-CF4-pyrazol-5'-yl 4"trifluoromethyl 168

amino

217 4-mathoxy CF3-phanyl 4"Arifluoromethyt of

218 4-C,H, 1-CHgy-3'-CFa-pyrazol-&-yl 4"riffuormethyl &1

218 4-CH, 2-difluoromethoxypyrid-4'-yl 4*friflucrmathyl 76-78

220 4-CH, 2'-triflucromethylpyrid-4'-yl 4"-frifluormethyl 112118

221 4.C,H, -rifiuoromethylpheny) 4" rifluermethyl oil

. The requtired 2,4-bisaryloxy-8-arylpyridines are obtained in anlogous way as explizitly
“'descibed below for;
2 4-Bis{1"-methvi-3"-triflucromethyipyrazol-5"-yloxy)-6~(4 -trifluormethyiphenylipyridine
10
- Armixture of 4-nitro-2,6-dichinropyridine (3.9 g, 20 mmol}, 1-methyl-3-triflucromethyl-5-
hydroxypyrazole (7.3 g, 44 mmol) and potassium carbonate (6.7 g, 48 mmof) in anhydrous
sulfolane is heated to 110 °C ovemight. The reaction mixture is cocled to ambient ternperature,
deluted with pentanasethyl acetate (volume ratton of 1/1) and fikered through a bed of silica gal.
16 The filtrate is washed 10 times with water, dried over anhydrous magnesium sulfate and the
solvents are removed in vacuo. The residue is purlfied by flash sliica ge! chromatography using
pentans/ethyl acetate. One obtains 2,4-bis-(1'-methy-3'-triflusromethyipyrazel-b'-yioxy -6~
chlorapyridine (4.3 g, m.p.105°C),

(sl L RION tngr * N
BOH  OAGODOC QO —orARQr orata A A S PO TR AN0T o o

<X . h\ie B I L1 INIST . T Y 2



234 6- met hyl 4'-sgerr]CH err] 2"-chl oro- pyrid=a*=yl- —

168 235 4-fluoro 4' -CF[err]

1"-CH err]-3"-CF[err]-pyrazol -5"-yl 124 236 ThlsSheH Been Replaced
4' -CF[err] 1'-CH err]-3"-CF[err]-pyrazol -5"-vyl ”IM’,’

6- et hyl 4' -CF[err] 3" - CF3- phenyl

238 6- et hyI CF[err] 3. 2" -chl oro- pyr| d-4"-vyl

97 239 - CF[ err

4" - chl or o- pyri m @If“PF&"'%”fb'ﬂbe“mﬂimie)PaMlqu%bﬂdé {0.19 g, 0G5 rermdi)dnd 1,4~ - CF3

4" ( I2 2, , i 1t r ms(hrgmgmobmwbuﬁxé jop gdb B Bitmol) indRydraus toluene (10 mi) is heated o refiux
2" % -di chl o?‘lS"‘p‘y?"“asPﬁm §4 nitrogen. Aﬁef%@%“m gﬁ'ﬂ“‘;mmethyme”?ﬂ@?’ﬁw acid (129, 6.5

-CF[err] mmol) 24-bis-(8" mexmammmnﬂm yragol-5" yloxy)f-chtompy]q@lﬂe (2%35 mmof).
6' ethyl g ethﬁét (2. gﬁ)‘%ﬁ& bam Apydr&ﬁsol g o?gdﬁwc]arbonate m%(lj:{)dgﬁ %dwmwre is

244
89 245 heateq:odﬁqug; fp additional 2 hepirs @pra niffogen atmosphere. The reabtlon mbdupe/is i d- 4" - y|

i94CH[23?r .- Sq'eluted‘elvrit!ri Bﬂh&f %Qe;tate andrﬁgirgclf tgé[@{ d ed of silica 0] The filgate is washed withwater,
CCFlerr] veéa d%ﬂﬂg @e WFPP%F"H&”*%/W" removgiga U0, Fagresidue is ny

4- et hyl am rmirrﬁed by fiath si@¥e] gat ahtomatography ubihg Pdtneethyl 3cetdtl [votlimhé Ry 8/870hs 5" - V|

167 249¢q Ha dar o i . . .
1" CH[ er r] 3" CF er r FQ%M it Ofoﬂblwitgﬁ é%/nfpgﬂﬁé 5’]nlfwe'd)f%@mngé’fwzﬁ?I%or oet hoxy)
-CF[err] 1"-CH err]-3"-CF[err]-pyrazol -5"-yl 148 251

6-(2,2,2- Exm‘?ﬂ’g@@j@{r] 1"-CH[err]-3"-CF[err]-pyrazol -5" -yl
133 triftluoroethoxy) 252 6- al | yl oxy -~CF[err] .
1"-CH err] - 3" - CFjnther erﬂzdthéﬂenyrb' formula | are brepared bydthe pmc@m@-odé:@hbl@ﬁﬁ

4' -CF[err] Dﬁtaf!sarégw%"g%&%kl\?’ CFlerr]- pyrazol 5" yl

6- met hoxynet "-CF[err]- phenyl

56-59 255 6- cyanonet hyl 4' - CF[IM
1"-CH err]-3"-CF[err]-pyrazol -5"-yl gr? 127-130 256 6- hydr azi no
-CF[err] 1"-CH err]-3"-CF[err azol -5" -yl 187 257
4-fluoro 4' -CF[ err] "-CF[err]-phenyl
oi |l 258 4-fluoro A CEpaur 2"-chl oropyrid-4"-yl
oL ~g NN
R2
15 n
Ex. R R? A mp
No. °C)
222 5-methyl 4CF3 4"chlorp-pyrmidine-8°-yi 107
223 8-methylthic 4'-chloro 1"-CHa-3"-CF3-pyrazai-5"-y| 131
224 B-bromo 4'-CF3 2"-chloro-pyriding-4"-yi 108
225 8-bromo 4-CFg 3"-CF3-phenyl 96
226  B-{dimethylamino)- 4'-¢chloro 1"-CH2-3".CFa-pyrazoh-5"yl 128
methylenamine
227 8-ethinyl 4.CF3 1".CH3-3"-CF 3-pyrazohs"-yi 17
228  S-methaxymethyl 4.CF3 1"-CHg-3"-CFa-pyrazol-6"-yl 114-118
220  G-methoxymsthyl 4-CFy 3"-CF3-4"fluorophenyl 71-73
230 &-methoxymethyl 4'-CFy 2"-chloro-pyridine-4"yl 100-102
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-35 - 259 4-i odo 4' -CF[err]

1"-CH err]-3-CF[err]-pyrazol -5"-yl 108 260 m@sﬂ&tmglneenmphced
4'-CHC [err] 1"-CH err]-3"-CF[err]-pyrazol -5"-vyl
6- di f| uor onet hoxy 4' -CF[err] 3"-CF[err]-phenyl ﬂ“mﬂm“ |I II ||I|
92- 95 262 4- chl or o- 5- et hyl 4' -CF[err]
1"-CH err]-3"-CF[err]-pyrazol -5"-vyl -346 263 4-f | uor o- 5- net hyl
-CF[err] 1"-CH err]-3"-CF[err]-pyrazol -5"-yl 150 264
4-fl uor o- 5- @&t hyl| 4.5-dithle®F[ er r J-chiaro TCHE3" @F}@l‘azblﬁahenyl 156160
69 265 zzl-fl uor o- 5- m?t hyl = 4" -CF[lerr] 2"-chl oropyrid-4"-yl
129 266 6-SrRAtI | 4-80,CHy _ CF[1ePHq 3"-CF3-pyrazol-5"yl 182

2"-trifl uor thyI 4" -yl , 105 267 6- met hyl - CN

1"-CH err] - CF[ er rr? n‘gyr azol4 gp CHI" Z""’ﬁ%"?“ 268 5-18%“ oro
-CFlerr] 234 B meth] err] -43562@1?[, err] - pysa&etoprid-4tlyl 135- 14Qgg 269

6- met hyl 4' -CF[err] 2"-(2,2,2-trifluoroethoxy)pyrid-4"-yl

104- 106 2785 4-fugroc h| or o 4-CF3 41O GFa-pyrazol-5*yl 124

2" -di fl uor opgt hoxyp, 4" -yl 101- 104, € t hyl
4' -CF[err] % g’*@? cN- phefiffa 3 CH3‘Z']'CF3"’Y’32°"§33§ 272 90

5-1i sopropyl say Yafgrlerr] scr 3"- fvg]enyl 66
273 6- met hoxy 4" - 2" tr| 19 uor orret hyl pyri d 4" -yl
84 274 288 G- rieethyl 4-CFy' - CF[ er rq'chlomwrld4‘-yl : 87
2"-trifluor thyl p 4" -yl 109 -chloro

4' -CFlerr] 2 fy y?l fuoror?éWﬁyl pyri d44°h’°§ﬂ‘m"”m‘d’”9'69ﬁ 276 86

6- met hyl 2ag 4 %-etﬂ)l ( CF[ err, éFas 1 6" F'irrﬂl(] %thogﬁp%n;@mgyrazol gy yl

132 277 ‘CF[ err]-phenyl
93 278 6- rret hyI d| (CF[ err]) 2"-chl oropyrid-4"-yl
i?SCH[ gZ?] 40 (Cj:;:{ Ier r{t&byﬁ ggély 450F3yl o ik %g’cﬂlirﬁ‘py"%ﬁ' 6- r’r%sfshoxy
Somothyl | 22 LEd o omeRa YD ﬁgrﬁhgwﬁgﬁﬁpy?.ld oy ™ 101103

243 &-ethyl 4'-CF3 3“CFa~4"-flucrophenyl B2

244 4-chloro 4-CF3 3"-CFa-pheny 89

245 4-chioro “CF3 2-chioro-pyrid-4"yl 104

246 4-chlora "CF3 " CHa-3"C,F5-pyrazol-5"yl 108

247 6-mathyl 4-CF, “udiffluaromethoxy-pyrid-4"yl 8082

248 4-methylamino 4-CF, 1"-CH3-3"-CF3-pyrazol-5"-yl 167

249 6-athoxy 4-CF, 1"-CH3-3"-CF 3-pyrazal 5"yl 162

260  6-(2ucroethoxy)  4-CF, "-CH3-3"-CF 3-pyrazol-5"-yl 148

251 6-(2,2,2- 4-CF, 1".CH3-3"-CF3-pyrazoi-5"! 133

trifluoroethoxy)

252 &-allyloxy 4-CF, 1"-CH3-3"-CFa-pyrazoi-5"yl 127

253 B,8-diethoxy 4'-CF, 1“-CHa-3"-CF3-pyrazol-§'-yl 93

254  &-methoxymethyl 4'-CF, 3"-CF,-pheny! 56-58

255 §-cyanomethyl 4-CF; 1"-CH3-3"-CF3-pyrazol-5"yl 127-130

256 8-hytirazing 4'-CF, 1"-CH3-3"-CF3-pyrazol-5'yl 187

257 4-fivoro 4'-CE, 3".CFy-phenyl ol

268 Afiuors 4-CF, 2chioropyrid-4"-yi 136

LIAN ngr
: M YSry e, R Y

8 me ey
S8R :eaS0ReD-on “RBOBBL 8EATO 2P0t 1R-8 - "ETan R et a



282 4-chl oro - CF3

2"-(2,2,2-trifluoroethoxy)pyrid-4"-yl 98-101 283 Th:ss ho>§y

4' -CF[err] 2"-(2,2,2-trifluoroet hoxy)pyrid-4"-yl eplaced

5- et hyl -CF[err] 2" - (222tr|fluoroetho

74-76 285 5- et hyl - CF3 henyl

73 ° 286 6- et hyl - CF[ eldsl. CF[ err] O phenyl

63 287 5- et hyl -CF[err] "-cyanopyri d-4"-yl

133 259 4-lodo *CF, ".CH3-3"CFy-pyrazol-6yl -36-  10g 288

5- et hyl 4' -CF[err] 2" - pent afl uor oet hyl pyrid-4"-yl 134

289 623Ffet hyI 5""”3‘ 1 4 4-CHPRrr] 1"-CH3-RCFppyrazat-§ybr oet hyl pyisi d- 4" -yl

91 290 ,, ~ed' -CFlerr],.

2" trifluor orret hyI r| ﬁi% 4-Ch 70 FoFerrenyl 5 et hoxy 2-05
-CF[err] 2622" 4@5(%"5%“9‘[ Oet Byemyr i d- 4{~gHz3.cF -pymz%Q@XI 292 448

6-ethy| 4' -CF[err] 2"-trf|uororrethy pyrid-4"-yl 59

293 @B&t hytiuoro-5-methylq' - Cﬁ[-(é?sr ] *-CH3-3"-CFa-pyrazoh&"yl 150

2" (2,2,2-tr, |qu roe yri 86 294 6- et hyl
-CFlerr] *® (2 8‘21“'1%%5’? )%ypyrl d- 4" -JrCFs-phenyt 9o 295 ks

6- met hoxymet,gy| d-ﬂ _5_ rr] ' d| f lou pyrid-4"-yl

118 Do 4fua lt?hyl #CFs 45 e ﬁ-ﬁé?&@ﬁélﬂw 128

2"-(2,2,2-t 266 | uor ceartnktm){y) pyri asgk;- vyl 1@%ﬂuommetaﬁﬁlnd.4" v Ezsgget higk

-CF[err] 2" - (1 12 2tetraf|uoroethy| rid-4"

6- met hyl sy 1 | 4-CN 2" _ di f'!"-&%y@'hﬁff&lw&zﬂr%ﬁyrl d- 4" - 77 70-73

2%-di {1 uor o h§/|h¥|h5| R 1 ¢- 47 G730, b5 TCHISIGTMIEOR. oy 10 J86-140

30-1:CF3 2I‘s—g|er2b| g:ef(;lﬂél ag'[rF t“h%/t;tdfpzopyrgnqz §2~1rmgor%e\3h§§,3u%ﬁ€él4t%el r hecr)fﬁ?lng!af

activity, céfpoundsi<hiosnrdi ng 6 he i néédiflicometboypyrigstd usi ng101-104
271 8-methy! 4-CF, "-CN-pheny! 138
272 S-isopropyl 4'-CFy 3"-CF -phenyl €6
273 &-methoxy 4'-CF, 2" triffucromethyipyric-4"-yl 84
274 5-methyl 4'-CF, "trifluoromethyipyrid-4"-yl 108
275 4-¢hioro 4.CF, 2triflucromethylpyrid-4"yl 97
276 &-methyl 4 5'di(CFy) 1"-CH3-3"-CF 3-pyrazoi-5'-y) 132
277 8-methyl 4’ B'-di{CFy) Y.CF4-pheanyl g3
278 G-methyl 4' 5'-di(CF;) "-chioropyrid-4"-yl 128
278 4-difiucromethoxy 4-CF, 1.CH3-3"-CF3-pyrazol-5"y| 108-110
2;?&0 6-methoxy 2-CF, 2"-diflucromethoxy pyrid-4"yl 88-91
281 5-methyl 4-CF, 2 diflucromethoxypyrid-4"-yl 101-103
282 4.chioro 4-CF, 22,2 2-triflucroathoxy)pyrid-4"-y! 88-101
283 G-methoxy 4'-CF, 2'(2,2,2-{rifluoroethoxy)pyrid-4"y! 91-94
284 S5-methyt 4-CF, 2"(2,2,2-triflucrosthoxy)pyrid-4"-y| 74-78
285 5-methyl 4-GF, 3"-CF,O-phenyl 73
288 B-methyl 4-CF, 3"CF.O-phenyl 83
287 S-mathyi 4'-CFy 2"-cyanopyrid-4"-yi 1338
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5 a representative range of plants: TRZAS Triticum aest [ —

HORVW Hor deum vul gar e GOsHI Gossypi um hi rsutﬁﬁps ot Has B
HELAN Hel i ant hus annuus 10  ORYSA Oryza sativa cen Replac
G yci ne max BEAVA Beta vul garis ZEAMK “””,”m
ALOWY Al opecurus myosuroi des 15  AVEFA Avena f at ua

SEW Setaria viridis .35

- 37- STEMVE Stellaria nedia CHEAL Chenopodi um al bum
VERPE \fgg oni cas-pethi ca 4.GF, LAMPU 2'-pentaﬂu@r8&tw'ﬂl\ﬁdﬂ"2!" eum 5 34Vl OAR

Viola arvensi s S| DSP Si da spinosa Anbr osi a

artem sif ol i289 s-matp H 443Ut i | on 2ipedafiucraetivipyridd™yl | POPU 91

| poroea pur purea S| s e S napi . al ba AVARE Anmar ant hus
retrof | exus 2 Bmemm'm tedtEstall | "%*%W@Ef%‘&ﬁr‘!"es pr e- effer gence

and post - emgggencegpigaPr e- englgence z-'penéna&sénwp?e{@ixﬁ sprayi "oa liquid
formul ati on of the conpound onto fhe soil 1n which the Seeds of the

pl ant speci €82nenti 6l above WedF,recent E’ytnmemmyipyni-h'eylpost enerfence
tests invol ve spr ayi n% 15 seedl i ngs of the_above species with a such a

formul ati on? The sBF:used? HA2etilugrealhoxy)PEidd"Yr epar ed8é
are pgepar ed

horticul tur | oam f or mul ns us !B:rgrlﬂ: u
from sol uti g’%s of tRL@’?‘est cong%)dﬁds |ne%gte‘ Ay ?%#ny‘ng 0. 4% by wei ght
of an 208 Ky bpleowreaiihy| exacrXi de coafersRitRydwidagt ant avaithgbl e

under the trade mark TRI TON X 155. The acetone solutions are diluted
with water B tfreethexvmstying f #«GFul at i b'ﬁg.z,aﬁr!ﬁu@m}pmﬂw 20 103
correspondi to 1000 or 300, f agt hectare in a vol une
equi val ent ?% 400 %‘T‘?‘%’é ‘g:&g he '@r@’zr@f?ﬁ'fm %‘?ré’ gence tests
untreated seogyf soilgafgliin theypest- erregmg,@m&ﬁﬁg‘ﬁwm_,;uy; untreaged soil
bearing untreated seedling plants are used as controls. The

her bi ci dal @84 ect s Safiethe t est 4'€Fgpoundg-difluerometbdtbisrydd-¥Fiwual | y t80lbt y days
after sprayi ng thefollae and the, soil |nthe case of exanples

13- 16 t hi r &2 : cal e dffgorometiyihipeyddd by on o 8 scale.
A rating O indicates growth as untreated control, a rating 9 indicates
death. An increase of 1 unit on the |inear scale approxinates to a 10%

increase in the | evel of effect. An asterisk indicates that the

speci fied pl Epdmpledit: es was not treated in the test. The
results of the test are set out in the tables shown bel ow in which the
conmpounds ar&e_@fcﬂa_lg%&?nt-i fied by reference to the precedi ng exanpl es. An
asterisk indrcates at the specified plant 30 species was not treated in
the test. To evaluate their harbicidal activity, compounds according to the invention ard ddsted usihg

5  arepresentative range of plants:
TRZAS Triticum aestivum
HORVW Hordeum vulgare
GOSH} Gossypium hirsutum

HELAN  Hellanthus annuus
10 ORYSA Oryza sativa
' GLXMA Glycine max
BEAVA Beta vulgaris
ZEAMX Zea mays
ALOMY Alopecurus myosuroldes
16  AVEFA Avena fatua
ECHCG Echinocloa crus-galli
SETVI Setarle viridis
GALAP Galium aparine
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Ef fi cacy of the conpounds of the invention in pre-energence and =~

ggst - enmer bence . msﬁpe&'ﬂ cation
HOG BZAAESG SCV LV SAA | SA lﬂ’,lir
EELVCEATHEAI I MBPI M Z R L
LEERMODBUONAEx. dose appl. A HASM VMM FCVAMA
PA SATP A RNo g/ha tine WW I"R"AAAXYAG | PE LEUR
x * k* * 0 0 4 2 * 2 4 * * X%k %% * % % %

ER H U I6 EpOmM%OQ Sm“ﬁamgdlg 4 * 2 5 * * * * * * * * % * 8 * 14
100 pre *é'%E&L * 3 Cﬂe@p@?umai%mg * x *x *x * x *x *x * % g % 0
post * x % VERPES O Werohicdpersica™ * * * * % x % x % % g 15 100 pre
* * * % 8 és * 2 * * * * * * % 6 * 0 OSt * * %
* 2 6 9052 * py * iamium’)ngcreum * * * % 6 * 16 100 prg * % * 0
02 0 0 F VIOAR Viola amensise x x « x 2 0 post *
** 027 4s|['§s;2 2 g,daspmga* ok ok * kx5 % 24 300 pre 1000
**x 0 0 *0* 0 * * post 00 11 * * *
1.0 ** 00 B‘% A'“Bm*‘aa'fe"“s‘f?ﬁa * x 25 300 pre 0 000 * *0
0O **10 OABUTEI OAbtmloﬁﬁ\e&ph&sh* * post 0012 ***2 0 *
* * 1 O * ***1 * * % o 2 0 0 0* * * %
00+ o POPUT  pomfhepiptiel’ T L D "L L )0 d S g
* 5 '271030@!N¢4fe Sipapgpeibe) * * * 0 * * * 0 0000 * *** 00 *O
post 2 2 * AMARE * *Aarentsretefiexss 1 * * 112 03 3* %32
* 4 28 300 00 , 35* 69 27 _*9 884414
2 * 9 pﬁ"t ‘es%gﬁ‘"% twg, Catggorieg, pra-epangense and posemargepceg Thaspre-gmefgence g

29 300 pretests :mroﬂze ®préying a fiquid formulation 6 the compoifid ofito ha@oBin whith the seeds of the

. *x * * *
(7) * 9 planﬂﬁé&es rﬁleﬂ?foned alﬂSve had recent% be sown. Thégpo%t-éne%ence tests mvo!ve sprayn?g

16 seedlings of the above species with a such g 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 acetons containing 0.4% by weight of an
alkylphenylethylense oxide condensate surfactant available under the trade mark TRITON X 155.
The acetone solutions are diluted with water and the resulting formulations at dosage levels

20  corresponding fo 1000 g or 300 g of active material per hectare in a volume equivalent to 400 litres
per hectare. In the pre-emergence tests untreated sown soil and in the post-emergence tests
untreated soil bearing untreated seedling plants are used as conirols.

The herbicidal effects of the test compounds are assessed visually twenty days after
apraying the foliage and the soil (in the case of examples 13-18 thineen days after treatment) and

25  are recorded on a 0-8 scale. A rating 0 indicates growth as unireated control, & rating © indicates
.death. An increase of 1 unit on the finear scale approximates to a 10% increase in the fevel of
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 tables shown below in which the compounds are
identified by referanca to the preceding examples, An asterisk indicates that the specified plant

30  species was not treated in the test. '
Table XV

Efficacy of the compounds of the Invention in pre-emergence and post-emerbence
application

35
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-47- \What is clainmed is: 1. A conpound of the general forrmula (I)
[err] wherein A represents an optionally substituted aryl

group or an optionally substituted 5- or 6 menbered nitrogen-containing
het eroaromatic group or a difl uorobenzodi oxol yl group; lum&ﬂﬁﬂaﬁlﬂz%““lan

integer fromO to 5; n represents an integer fromoO "
(or.eac,M&DL]) independently represents a hydrogen atom an lhal ogen atom
an optionally substituted al kyl, al kenyl, alkinyl, alkoxy,

al’koxyal koxy, al koxyal kyl, di al koxyal kyl «42 kyl t hi o, am no, al kyl am no,
di al kyl am no, al koxyam no or formam di no group; Rl er+]-(ar_each Rlerr])
i ndependent |y represents a hydrogen atom a hal ogen atom an optionallTy"™
substituted aVRgtisclaimedigs| 5l kinyl, al koxy, al koxyal kyl Wﬁk@ﬁy@egnoﬁ%hc

al kyl t hi o, al kyl sul phi nyl, al kyl sul phonyl group or a ed
hal oal kyl , hal oal koxy, hal oal kylthio or SF[err] group, HM%%”’I an
oxygen or sul phur atom and Z rePresents a nitrogen atomo

with the provil-sod gamppund of ths gengia esents a pyridyl group being
substituted by at |east one hal oal kyl g'hal oal koxy or

hal oal kyl thi o groupin the event that Z resents N, or (b) mand n
are 1, R err] denotes an al kyl, al koxy r,zal kyl am no group attached in the
4-position and Rl err] represents aAt[rJ hyl, in the event that Z

repr esent CH. 2. A cofpodhd ¢oed in Caim1 wherein

A represents a phenyl, pyridyl or pyrazolyl up being substituted by one
or nore of the sanme or different substituents selected from

hal ogen atons, al kyl groups, al koxy 1) groups, hal oal kyl groups,

hal oal koxy groups, hal oal kylthi o groups and SF[err] groups.
wherein .

A represents an optionally substituted aryt group or an optionally substituted &- or 6
membered nitrogen-containing hetercarematic group ar a difflucrobenzodioxolyl group:;
m represents an Integer from 0 to 5;
n represents an integer fromOto 2
R {or each R‘) independently represents a hydrogen atom, an halogen atom, an optionally
substituted alkyl, alkenyl, alkinyl, alkoxy, alkoxyalkoxy, alkoxyalky!, dialkoxyalkyl, alkylthic,
amino, alkylamino, dialkylamino, alkoxyamina or formamidino groug;
R? (oreach R?)  independently represents a hydrogen atom, a halogen atom, an optionally
substituted alkyl, alkenyl, alkiny!, alkoxy, alkoxyatkyl, alkoxyalkoxy, alkylthio, alkylsuiphinyl,
alkylsulphonyl group or a nitro, cyana, haloatkyl, haloalkoxy, haloslkylthic or SF, group,
X represents an oxygen or sulphur atom; and
Z represents a nitrogen afom or a CH group;
with the provisos that '
| (a) A represents a pyridyl group being substituted by at least one haloalky!l, haloalkoxy or
haloalkylthio group,in the event that Z represents N; or
(b) m and n are 1, R" denotes an alky!, alkoxy or alkylamino group attached in the
4-position and R? represents a trifluoromethyl, in the event that Z represent
CH.

2.  Acompound as cleimed in Claim 1 wherein
A represents a pheny!, pyridyl or pyrazolyl group being substitutad by one or more of the
sama or different substituents selected from halogen atoms, alkyl groups, atkoxy
groups, haloalky! groups, haloalkoxy groups, hafoalkyithio groups and SF groups.

OO 20D A MYRIIITIIY IRy *he Tl B *
Qdt ¢ ROANDCO _ 10y e OMIOI S OYTTOT A PR o T e PR T A n“_s't n.'\'f"o :Dtyrnr:r

Fa B RSN



3. A conpound of fornula I A

[err] wherein A represents a 2-trifluoro
2-di fl uoromet hoxypyrid-4-yl group, R err] has t he ga lm“ lll I“L

Rlerr], Rerr] and R err] independently represent a hydrogen ato
fluuorine, chlorine or bromne atom one or two of them aI SO a

trifluoromethyl, trifluonethoxy or .a cyano group, Rerr] can further be
a CJerr]-Cerr]-alkyl group, particul arIy_Ifrt butyl . 4 A corpound--of .
formula | B [err] ”

: 11
CF3 wherein X represents hal oal kyl, hal oal koxy or ¥4 lced
and R err] denotes .a hal ogen atom or an al kyl or al ko
conpound of fornmula IB selected fromthe group consisting

6-met hyl -2-(4' -trifluoronethyl phenyl)-4-(2"-difl uoronet hoxy- pyr| d- 4"
pyri m di ne 3. Acompound of formula | A

6-ethyl-2-(4"'-trifluoronethyl phenyl)-4-(2"-trifl uororrethyl-pyrid-4"-yl oxy)p
yrim di ne

(1T A) -

whereln A represents a 2-triflucromethyipyrid-4-y! or 2-diftusromethaxypyrid~4-yl group, R1
has the meaning given above; Rz, R2' and R2" independently represent a hydrogen atom, a

fluorine, chlorine or bromine atom, one or two of them also & triflucromethyl, trifluarmethoxy or
& gyanp group, R2" gan furtherbe o C,-C-alkyl group, particularly tert-butyl.

4. Acompound of formuta | B

R1
N7 ] ‘ SN
s
X X 0 N
CF,
(1B)

wherein X represents haloalkyl, haloalkoxy or haloalkyithio, and R denotes a
halogen atom or an alky! or alkeoxy group.

5. Acompound of formula IB selected from the group consisting of

8-methyl-2-(4riftuoromethyiphenyf)-4-(2"-diffuorometnoxy-pyrid-4"yloxy)pyrimidine
B-athyl-2-{4"triflucromethylphenyl)-4-(2"rifluoromethyl-pyrid-4"-yioxy)pyrimidine

erome - e
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- 49- .
6-ethyl-2-(4"'-trifluoronethyl phenyl)-4-(2"-(2,2,2-trifluoroethyt)=pyrrd=4"=

%l gﬁi/lpyrZI ?14d|-'[]rG| f I uor onet hyl phenyl ) 4-(2"-di fl uoromet hoxy“llmmlmuuumulml

yrim di ne

6- et hoxynet hyl -2-(4' -trifluoronet hyl phenyl)-4-(2"-difl uoronet hoxy- pyi dd- 4"
-yl oxy) pyri m di ne

6- met hoxnet hyl - 2 (4'-trifluoronethyl pher?ﬁ 4-12" - g2 2, 2-trifuoroethyl)-pyr
i d-4"- mwrmqueqommylphenyl)-ﬂz* 2,2-rifiucroethy))-pyrid-4"yioxy pynimidine

6- net hyl -2-(4 I 2,2-tetrafl t hyl d
_ 4rrey| gxy] p§/r| mi 5’9&’ Léoé‘-tgﬁeuorof\llwe@}q& \h/yJH-éIéﬂuogame oxy—pydd—g'-ygogy)pylﬂ?nlid?ng yb)-pyri

>, methyl - 2- (4 -t él"Ieh'Herm ltJJ{XJMJSQMAth%nyl)Ql(Z'ldﬁ?u’or%mtet%to{yaJyrli p)y Jn%dr yrid-

4" -yl oxy] pyrimdrn
Q] gﬁ m O“2n(e 4 -téHekhUﬂﬁéa{m PR R pfen{ird-foiid d, M@F&W)ﬁ&;}nmﬂ pyrid-4"-ylo
5- et hyl - 2- (4- t r YPYIRSEEHRR hy| phenyl ) - 4- (2"-di f1 uor omet hyl t hi o- pyri d- 4" -yl ox

D B e e (4 i i L LT

OXy ..
ORI Ane o Renyo @ ARARRRT B e 2 oty priges YRS no
and A has the ”Eélﬁieﬂ\fl - MRiorbiRe enyl)#(z"-d?lfuokﬁ\@lh gﬁmgtoﬂﬁfmﬂe . A

conpound of for C selected Trom'the group con

4-ethyl - 2- (4" - t r sfretnproqaadfiyrbRsyhenyl) G- ditublnBni}ithid-py id 4 Jytd%ﬁ}ﬁﬁidh!' pyrazol -
5- onxy)pyrldlne

4- (rjrgt hyl - 2- (4" - ts-mﬁ!hwmmﬂcyﬂomﬂbmﬂebly!)@-(gﬂtfﬂudmhbmﬂhmmdw&bxymydmiﬂheyI oxy) py
ridine

8, A compound of formula [ C

CF,

(1¢)

wherein R' denotes alkyl, alkoxy or alkylamino and A has the meaning given in any
of the preceding claim.

7.  Acompound of formulz {C selected from the group consisting of

4-ethyl-2-(4'trifluoromethylphanyl)-B-( 1"-methyl-3-trifluoromethyipyrazol-5-ylexy)pyridine
4-methyl-2-(4-friflucromethyipheny!)-6-{2"-difluoromethoxpyrid-4"-yloxypyridine
4-methyl-2-(4"triflioromathylphenyt)-68-(2"-trifluoromethylpyrid-4"-yloxy)pyridine

4-methyl-2-(4"trifluoromethyiphenyf)-6-(3"-trifftuoromethylphenyloxy)pyridine
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4-_rre_thy| 2- (4'-tr|fluororrethyl phenyl )-6-(2"-trifl uor onet hytpyrird=—4"—yexp

A 'n{i"t Rsl 2- (4" -trifluoronethyl phenyl)-6-(3"-trifluoronet hJ""}mM‘,w lmwm

ne
her bi ci dal conposition which conprises at |east ‘one conpound as clained in
clains I to 14 and a carrier and/or a surface-active agent. 9. A

net hod of combating undesired plant grow hggt, a |ocus, which conprises

AL RARINET: FR SRR I AN

conpound of cl ai i dndtagaidr éndior zumecesdctivegrgentdesi r ed pl ant growt h.

9.  Amethod of combating undesired plant growth at a locus, which comprises treating the
Incus with an effective smount of at least one compound as claimed in claims 1 to 14,

10.  The use of an effsctive amount of a compound of ¢laim 1 to 14 for combalting undesired
plant growth.
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