WD 2009/ 090401PCT/ GB2009/ 000126 - 1 - Herbi COVPOUNDS The
present invention relates to novel herbicidal pyridopyridines,

pyri dodi azwpesysavskopPyri dotri azi nes, to processes for theirfcr2009/000126
preparation, to conpositions conprising_these 5 conpounds, and to
their use in controlling plants or in inhibiting plant grow h.
Certain pyridopyridines were disclosed as internediates in the

synt hesi s of fungicidal conpou f WO 04/ 056824.
Certain pyridopyrimdines were bC@éégﬁggﬁkulb..bdiates in the
synt hesi s of fungicidal conmpounds, for exanple, in WD 04/056825 and
WO 04/ 056826. Ce;ﬁaln pyr.idotriazi nes were disclosed as_ 10

i ntermedi at es i n YPTESHRHiReE{en W%aqulﬁ%g?‘@i H%blc@@mdmdlm&rpmda@w@es

in WO 04/05
di scl osed agﬁfg}ngﬁ?%ﬁl& " Oc‘é%@%’fdrg{ Pﬁ)% %ﬁlg@% géf@@%gg é'se
Certain pYyri@oppaidsi amsdo ﬁ@rrelsci insohelbig pl@n!p hamnnlubntmg phaht growfhounds,

N e e e

phar (rjraceut i Cﬁlhgl(:ldnimonmpdﬁdndsfflor eﬂn@d lmire\gfo M/mwlﬁﬁﬁawnd@ghﬂm?es were
pyri opyr| m es,were disclos as arpaceutical conpounds or
exanpl e, ‘i‘? G HacdIdfgs 16@761%‘&8%@@%%6@%%%1@ exemplenit
pyri dopyri  d WESOAATSES B rdI WA (56626 €%riR b ridlit§2ARS R Afsclosed as
pharmaceuti cal compounds, for exanple, in W 96/22990, WD 02/018383,
WO 03/ oa@esdﬂ%&ﬂ@%so#ﬂﬁmwls @eﬁl@%@ﬁal SymPersEsHorFxAmBleyiar WOLMQN682% d

S oararre, S AREEREHE 8 R il

has now sur gp§ @fﬁmglcymb\éf@rDSVQi@ﬁ@D maalnmdrmyndpyswdcpwioshdms

pyri dodi a2| r z S t al and
gr owm h-i nhi ??lﬂdgg%g%lpégg@%ds& f?ﬁg?am g% Ennﬁ*? %3\2%(%7?@% q7ﬂ§5% ‘g

provi des a ﬁﬁOtﬁitﬁZ@ﬂ (Qertamqnbahdmgaz;niealmspwmﬁhzﬂ& wasuiscoeal appl yi ng

R N E R LT e

independe_nt Iperédidcldsed s anﬂé&\maﬂedo ouheéi%re&ﬂﬁﬂlefmﬁfo 0%(’1?6% and 30t
an are no

Ad is N, anqu0|ddt if Al _and A4 are bot
both C 121; &@Gé %@%@%ﬂ@%@%@@ﬂ%DW@ms aad prigepyrigidines were
i ndependent Idysciayam%ﬁama%n pgbm@ 0%5?%?1‘1% 96/8208, WeY #8383,

hydr oxY, aryl or substituted by one to
five R6, whiV¥R OREGOG0 amﬁé”@é)ﬁﬂ%‘iﬁiidCM@n gmd0pm1dlh®tveerroénsglbsednnJoumal

gle; fe;gg;ﬁé' g@y&cjﬁa@%@@mgé@,an@@.f UhaFhod7 8 ,.f(%n?@aecm%emm

C2- Cloal keny’2001}$27(&243%l1029l7kenyl Cr Ci oal I cynyl, C2-C4hal oal kynyl

C3- G Ocycl oal kyl , ,C3- Cloc ¢l.o
Cl O oal | coxy- C1- ERFTRYY 'aﬁm%ﬁ%%?afc {9 st piridopyridine, pyridodiazines

Cl - C20al koxylﬁtapj&ﬁm;dazﬁks ﬁﬁ;ﬂh}kgﬂccl,len%h@&rmdal and growth-inhibiting properties.
C3al kyl -am nocari,%é/l - C1- C6al kyl -

/ V, N di - (C1- C3al TESER W&@E&Oﬁ&ﬁﬁfmpr@e@ﬁﬂwthod ofgpytralling pigais mpich of
aryl - Cl-e6alkky nse!"ﬁﬁilﬁh%‘ tolthE pRhi¥ lor fBQh@ Io\‘,ué t‘ﬁer%b'pasﬁér&l:'ihﬁﬂl Q¥ecQPCarhGunt 8¢
three R7, whic he sane or different, or

het er ocycl y?ﬁ@PPmdloﬁ@m“br(lheterocycl yl - C1- Ceal kyl - wherein the

het erocyclyl noiety is substituted_by one to three R7, which may be
the sane or different; R4 is ar r aryl substituted by one to five
R8, which may be the same or,z0# R or heteroaryl or heteroaryl
substituted by one to four I% ichimay be the sang or 15different;
R is hydroxy or a group whi A~ tabol i sed to a hydroxy group;
each R6, R7 and R8 is independently,halo, cyano, nitro, G -G oal kyl,
Cl - C4hal oal kyl , C2- d oal kenyl, C2tCi3al kynyl, hydroxy, CI-d oal koxy,
Cl- C4hal oal k@xpi, Cl - G oal koxy- G C4al kyl -, C3-C7cycl oSl kyl ,

Al, A%, A% and A* are independently C-R' or N, provided at least one of A!, A, A% and
30 A*is N, and provided that if A’ and A* are both N, A? and A® are not both C-R';



AL Kk."..RA A3, A NO (la) 00 2,..A1j1.,"7,RA I AI'I

F1/ 44N7OHNO 10 Some of these conpounds exhi bit good herbici dal
activity. wddbdogesxal | y, these conpounds can be used as pci@Eh0RAVALES
for the synthesis of conpounds of the fo mJIa (I'b), (Ic) and (1d).
For exanple, a conpound of formula (I b),“T.e. a conpound of fornula
(1) wherein R3 is hydrogen and R5 is as defi ned for conpounds of

f | I t 1 i t .l tt
ot onor ¢ {GERE SERBeER R oS R kG T peleali. o, B phy oy,
conpounds  exj- QAHIROQQQ‘J -BANRtEb! dﬁi'l oRGlyl Mlb%ﬁftuteﬁ@g"ohb el B, whidB Sy be the

conpounds can be used as internmediatés for the synthesis o conpounds
of the form#ameer differentr ey hetprgary] efheteraaryl B rIEM0TRET iGERY Gdidionais:
- 4 - felyuslol formula (lc), i.e. a conpound of formula

(1) wherein té%gls agﬁger |tned for conpounds of fornmula (1) other than

hydr ogen sanoRhshyrkom ﬂec.oaw CoClmivation CsCiedlkdngl, QyiGahdlodikeanyher t han

ia Y NG ontpst et aRbtetig o ioame. Exkrionkadheor, €

her bi ci dal AT HAINGREAC, - Byt ] oln@lobyanoéutsqs el@m&btp@kib@?ncbesmd ABG,-
i nt er nedi at es for the synthesis of unds of th ormula (la),

(I'b) and (I dyalkr-zenpemmaybe Lol é’ h( fAigfC1-Gsalky)-aminpepdard-GfCelbyhul a
(1) wherein &3 ¢ b SC -0 mﬁrﬁt | eeffIONnGE Sm&taty lpmytkcate& by oftd e

t han hydr ogen an droxy,” can be t in three tautoneric
forms. QP00 thrprRERAvhig) m&abq the Saﬂ@: Oﬂidéflffd?nt orrhb@rocwelyt -BeCelkidngrounds

X bt 900G eIl AL AGK! Mot (8901 A000) hien DERESGRIROUNES, 6

be used as inter dunad
fornula 15( |1~‘éf)wh1¢hm)ayaad(emmeordlfferenﬁach aI kyl m)l ety (either alone

a1 kT car bongl ¢ SRR REBHMAIRHRS <u Y € piti s Bomgre o fgons or

strai ght or hlareamyn eth&fraaml angtititsd b otie t@&’&ﬁmsﬁwhﬁﬁmg%e it Al or
n- pr opyI n[dét? g/l n- pentyl, n-hexyl, iso-propyl, n-butyl, sec-butyl,
i SO- but ety tyl or neo- pentyl. The al kyl groups are 20

preferabl y Qslgc%ydm otﬁrvﬂﬁﬁﬁoan'gghﬁtd%ﬂge@rtighydr%g%llﬁnd St

preferably Cl nol eti'es (either

% ro Al ken and a

al one or as cpeirR’, Bf angd Ralﬁgégp@ld@ub’haﬁuewnasnﬁb,k%nﬁjiodkxl Gr-Caialophig, dey )
b t b t

can be in '?‘,‘? ARG e% glﬁg(?heﬁrﬁgggcfxgeé g?ﬁ’gﬁg’ﬁg tcaﬁaleé?&yb&ec%laf&‘éw .-

noi et i es, e appr

(2)-conf.i gutCaalkyiﬂ Cs- mamanm;@wmmwc@@mm@l €1-Calkyiy @3l es

o oups 2Pe SPGB L K BRSEME, o gl ciiepd U

ﬂ; faf erably ]iczalﬁﬂcah@hyﬂ‘m@t cprcqsaelrmioy cs;z:maloam(kzmﬂw mlwﬁﬂgmm}nyglrcups
ogen is r.n or.i r 1o |, oa

gr ougs (eit ﬁléﬁla %H@ﬁ%‘lf&fy a1 gaﬂ"‘ kY@FlT%nya&ggﬁhWﬁm@%h aggnqg,gip ‘oal koxy

or hal oal kylg,pliglaniihe, @LEYE, 8k u:aﬁmw“emoﬂﬁca?mmlﬁﬁ eﬁymrtahylone or.

nore of the same or different M atons and are, for exanP

- CF3, CFZCI“bS@-}F@FtB’QﬂPm@F@ 2Vh1 aubathasamesrdlifierreahatsragyl o oups
(ei ther ,al opg k) Y or
hal oal kynyI Oxy Eed &Oﬁe (Ii:{yﬁ% FOUpS, respecr%égﬁﬂ, A:%él
whi ch are s@agkylt maeﬂ-@rehll(yhevmlmﬂnmsdinmﬂglmhmwcdwbrﬁeﬂoehree R,

hal ogen ato r or e

Gyanaal kyl * GpishtesHenejaple SARREE nricrom o C el belam Bl or

more cyano giherefisthe heterogrydimplety is SYRAMIRITI N €6 thiceR 4 vhicORY Bk same
or different, aryloxy- or aryloxy- substituted by one to three R'?, which may be the same

30 or differenf, heteroaryloxy- or heteroaryloxy- substituted by one to three R, which may
be the same or different, arylthio- or arylthio- substituted by one to three R'?, which may
be the same or different, or heteroarylthio- or heteroarylthio- substituted by one to three

R", which may be the same or different; and



Cycl oal kyl groups can be in nono- or bi-cyclic formand may
optionally be 15 substituted by one or nore nethyl groups. The

cycl oal kyl wargisrsof ef erably contain 3 to 8 carbon at orfgrdBi®moe126
preferably 3 to 6 carbon atons. .Exanpl es, of nonocyclic cycl oal kyl
groups are cycl opropyl, 1- nethylcyclopro% 2- met hyl cycl opr opyl,

cycl obutyl, cyclopentyl and cyclohexyl In the context of the present
specrfrcatrontggterm refers to arin &stemzo whi ch _may be
mono-, bi- oFSRE ¢y Idppen @E‘dﬁﬁ‘oe‘éyaﬁ?ﬁ'é%ﬁ:l‘rqﬁﬁgﬂ nEshadnslkyheri-Cealk OXY:

napht hal enyloraa,gﬁbfmnﬁltheré&_denyl or phenanthrenyl. A preferred aryl
group is phenyl. The term "heteroaryl" refers to an aromatic

ring system cont dhacagpeinds ebormead) may existin diffosmt| gommetiic ol ngcaiumhmrs
of a single Pr ef

i ngs- cont ai % Ahibrfiiclbmtal I BRAG oS 8 b Bma BeSFEvn el Mot
25 whi ch sar ehqrrecet’ﬁmambtoponhnsmwélrasmdmmd mgﬁmsucbxyg@teraa@lcanﬁcfuuﬂs.

Exanpl es of nonogyclic rousr ridazipyl, \
pyrinidinyl, pyr %{ Wp b R° g‘E‘P?ﬂ?‘ﬁ o??quﬁﬁ)( Sjlt‘sh*f g%ﬂé’ﬂ?‘ﬁ OP%PHE]GI(QIWherem
i soxazol yl, Iéxaﬁy@dgméhd RE I 1@y can b8 Bfaiindd & i¥dst fivdYadidindne forns.
pyrrolyl, pyrazol yb@ i mdazolyl, triazolyl and tetrazolyl. Mre

pref erred m)nocycl groups are pyridyl ©Hpyrim dinyl, thiophenyD,

i soxazol yl, o R} and thi azohy! . LExagpl es of bi cyclia!30 r*
groups are bﬂ nzot hi o henyl—-=b=enzrﬁq11 CE: oIV, benzoethiadi az"ql’yT\

qui nol i nyl, 4s yl, cinnolA2qy noxal i nyl and A% =
pyrazol o[ 1, 5-a pyrﬂm d?nyl Mor e pré# erNed ®icyclic groups ére N" OH

qui nol i nyl and isoquinolinyl. WD 2009/ 090401PCT/ GB2009/ 000126 - 6 -
The term "heterggyclyl” is defined to include heteroaryl and ye
such as

I o

addition their unsaturated or partially unsaturated anal ogues
4,5, 6, 7-t et rahydr obenzot hi ophenyl, chrongn-4-onyl, 9H fl uornn
3, 4-di hydr o- 2H benzo- 1, 4- di oxepi nyl hell h)&dro benzof ur anyly,
pi peridinyl, 1,3-dioxolanyl, 1, 3- d'ﬁﬁ( N4, 5- dl%o 5;\'
tetrahydr ofur anyI and nor phol i nyI The term "herbic
herein neans a corrpound t hat contro\st\“or OHi es the gro(l%rt\ha\4 N~ 0
plants. The term "herbicidally effective Fanmount " nmeans t he quanti ty

of such a conpound or conbi nation of such corrpounds that is capabl e
of produgin r

pl ant s. ‘(i.ont% P%Ieﬁ?{rl}ltgege JOHrP%g ‘%“ﬁ}gﬂ &e@ bl a% dgﬁllogg thlé3 Ton from
nat ural dev ebmmrmds carflmrusedk ampieﬁnedmtd:sl fbntge symﬁ@rsdaﬁmmmunﬂeaﬂ‘thb fornula

al bi ni sm d Ld&?gﬁ‘? 1% the like. The term"plants" refers to all

physi cal @ an including seeds, seedlings, saplings,

roots, t uber S, SF@’(@ram@Ieiih k@npcfuah bﬁﬁ)ﬁnulam) fileld écﬁnpo-ﬁﬁ@of @hﬂhral(gaﬂﬁrem
is i ntendedR\g} BCl ude seeds, and seedlings,

est abl i shed Ry &gumogen an I%he a5 Qe s CABPIIRDE f°§‘§“’l§§9d’“ﬁéﬂ@ﬂ a—
the conver shefrah iR hEBAHd A¥EalfombAc Srpidbst ance fromone formto

anot her by a living organism in particular in a plant (in planta).
The term"salt" as used herei ®means a conpound of gormula (1) which
has a negative charge, forA1ex | @ on an oxygem at om o{‘ a hydr oxyl

or of a carboxyl group, Arpr ound&f:&ormﬂ* ch has a
a nitrogen om 20 i

positive charge, for exgpl
ni t rogen- cont ai ni ng heterd’é{ryN gréup, for ex h fq/a chh a

nitrogen is quartem sed by al kyI ation. The counter ion is necessarily
of the opposite charge. rg the counter ion needs to be a cation
the counter ion could be, £ 4P exanpl e, an alkali nmetal such as sodi um

or pot assi usnm@bfﬂaeseaiok@bm eRBibit FosEhabicABICi Fisy. mgnieﬁalmreaa
calcium or a quaternary amopni um base such as ammoni um and

t et r amet hyl § fanhsdised ssiatermediatesfprthe paythesis of sompousgs of the forpwla
the counter (appcyaid @ybe. for exanple, hydroxide, or a halide such as




- 8- 1In one preferred enbodinent R4 is

2-chl oro-5-trifluoronethyl-phenyl. In one preferred enbodinent R4 is
2- chl or o- 6wbrbdvlovnanonet hyl - phenyl . I'n one preferred enbegidiijonizd s
2; 3-di chl oro-6-fl uoro-phenyl. In one prq%grred enbodi mnent R4 is
2,6-dich|oro-pheny|. 5In one preferred enbodinment R4 is

, 6-dichloro-4-trifluoromethoxy-phenyl. In.one preferred enbodi nent
is 2,3, 6- trlchloro-phen |. In one preferred enbodi nent R4 i,s

5- di chl or o- pyr iAjeczupppnd ¢ oawéaﬂp)ef erarcompersefi (e @ywheein R’1s as
5-di chl or el J =T gma M=ty fined fi

6-di chl or od"%)y‘ﬁ% &mi{fiwn&%o I'n or?zEI pre erre odi rre%ﬁéaRé&lgle .

4-di chl or ccoppeumis 8f farmula{l)ether tar hydrogy cembodtawe it orRdonestautomeric form.
6- di ‘

5-di

tri

chloro-pyrid-3-yl. In one preferredsenbodinment R4 is

i chl oro-pyrid-4-yl. In one preferre enbodi ment R4 is

fl uoronet hyl -i soxazol -5-yl. In. fdtred enbodinent R4 is
nmet hyl -1, 2, 4- oxadi azol - 5-yl . 15Iﬁione preferred enbodinent R4 is
2-ch|oro-4-nethy|-thiazol 5-yl. A\\4 ly R5 is hydroxy,
R9- oxy-, R10-carbonyl oxy-, tri-R"- S|Iylox or R12- sul fonyl oxy-,
wherein RO is Cl1-d oal kyl, C2-Cl0al kenyt, C2-Cmal kynyl or
aryl -Cl - C4al kyl - or aryl-Cl-C4al kyl wherein the aryl noiety is
substituted by one to five substituentib]ndependently sel ected 20from

hal o, Cyano, s E) e%o d@éjd’u %prﬁlh ctiyvity. Add La ,.)f1¥ése RLis
G - d oal Kyl , 85 SRCE ocyc yI'-"C1= ' oal kyl -

C1- C10hal oal doytipour@d’ eat(bmbck mtennéfﬁatéa ﬁathlc)smthes@bf c@mﬂnﬁsu@t’he formula
C2- Ci oal keny, dﬂﬁ«#ﬁ% Cg I%mal kYnYl oxY, Cl--Cmal kylt hi o-,

N Cl- C4al kyl (8 N- di - (Ci - Cal kyl ) -ami no-, ar yI or ar yI

substituted by Omecohﬁ)oﬁﬂit[@ﬂoﬁilﬂa () .6, doRpolsd AFoichida Gpwherein R is as
di fferent, heteroaryl or heteroary] substituted by o, three R14,
whi ch may belefigl fengampopnds qff%*?méﬁlﬁd %P%nth@hﬂé&g@mdoﬁﬁf hydroxy, San 62

aryl - C|-@4a|&féqmm\@m€é%h@n{ehefﬁ-w| nmoi ety is substituted by one to

t hree R14, which mat?{l be the same or different, heteroaryl-Cl Cal Q/

or heteroaryl CI- kyl - wherein the het oaryl noi'ety iIs substl ut eg
by one to threaR fch may be thens
aryl oxy- sukf§ft|t t ed]|by one_t_o..BO ‘Pihree R14]
different, Heéteux [q é or het er 8a¢; tituted by /bﬂE‘A4
R14, Wmch may “be e arre or differént, 'grylthio- or

aryl t hi osubstltuteB by one to three R14, Rvhich nay be the sane &
different, or heteroarylthio- or heteroarylthio- substituted by one
to three-R14, whildh may be the same or different; WO

2009/ 090401PCT/ GB2009/ 000126 - 9 - each R' is i ndependent |y

Subst | ruent s REGE eferdhes B¥tind Bbtteriie A v B Aot gese
Cl - Coal | cyl ,cofipokrab airtimd deyd aDintethediad foOmY; syﬂﬁ&ls 3 goﬂ:p_oundﬁbﬂmh Kotrinula

C - d ohal eal k enyl or phenyl substituted by one to five
5subst i tfent( ?’l(ﬁaé%ﬁ{@ent |y selected fromhal o, cyano, nitro,

Cl - Gal kyl, Cl- Cehal gpilaydiet9 (eifibr A06R &Q&‘)ﬁart af"ﬂlaﬁg%ié? E%%uélﬁas alkoxy,
[ ndependentlé hal o, c ano, nitro, Cl- oal koxY

G - C4al koxy m;hony ejkyleaqbamdaaﬂksd%pmoarb@ybalpqﬂwlmn@carbonyl) is a straight
Cl - C4hal oal o

GL- O oal iyl PPl haifiyid Rtok A o cfsh TSRS, By oy
subst i t ut ed ikypropyd, A-butli, ve-lmuylsiso-butyh e t-butybprewd gattyl The byl groupfsacam
hal o, cyano, nitro,.Cl- | Kyl , Cl-C6hal o | ~or .Cl- Coal k r
ot of oardh _ arotebics 5 G Asktvine, g rigeoRl GeC i MR PG 6 et
i ndependent Igfopel ected from hal o, cyano, nitro, C - Cl-C6hal oal kyl or -
G - Coal koxy.. Nbre preferably R5 is hydr 0X

R19- car bony! oxy- Alkeap and alkypxl meighes (Sighey a éBeP"saSWBPgﬁ\}“geéﬂ%ﬂaﬁ%Bﬁ

alkenyloxy or alkynyloxy) can be in the form of straight or branched chains, and the

R
3,
3
2
2,
4
2
3-
3-

dlfferent é&lbr
whi ch may belthe'lsa

alkenyl moieties, where appropriate, can be of either the (E)- or (Z)-configuration.



- 10 - be the sanme or different, arylthiocarbonyl oxy- or

aryl t hi ocarbonyl oxy- substituted by one to three Rl4, which may be

t he sane axodudofosssent . or heternarylthi ocarbonyl oxy- oOpcT/GB2009/000126
het eroaryl t hi ocar bonyl oxy- substituted by one to three R14, which may
be the sane or different. Exanpl es of preferred groups for R5 are
hydr oxy, nethoxy, thoxy, aIIonxy, propargyloxy, benzyl oxy,

met hyl car bony| ox et.h n iSO rb | '
n- pr )(;pyl car E% r%m} Oe)? yage Vi teﬁ@ é%/‘ ir Blg?(w ogargylo’m/e ﬁéenyf)an% aﬂ(y¥1y1 groups are

2- n‘let hyl - plr Qﬁyfeﬂhmﬁy K)ahﬂ(enjlfl'foﬁﬁlkimy}[ gﬂoﬁﬁ{,‘ b'llbﬂa/}irgféb&blly C»-C4 and most preferably
cycl opr opy cycl opent yl - met hyl car bonyl oxy-,

chl or oret hyl(gaebag%‘i}’ﬁ'ﬁ%fl kynyl greiR§or onet hyl car bonyl oxy-

al | yl car bony! oxy flaldgeh 4Pt ickiny bscHiROBMLERY.

2- met hyl - prop- 1-en-1~-yl car on %D hoxynet hyI car bong/l 10 oxy-,
et hoxycarSbony| oxylaloafks gmbm@xlwa @nlglasmof a larger group, such as haloalkoxy or

but - 2-yn- | t
P e ot oy BRAOPEYLAYY o N 4 RBEARNE Ko mor oo sameo
phenyl car bonifferznt-halogematoms amﬂme;;thoamhplawa’ﬁx,ycyzmgﬁﬁzga}wy boxy-

L oY C SO Rhiapnyt s Wbl | SO Gl § °ﬂﬁ°&¥@&?ﬁ£hﬁ%§ﬁ°ﬂp»

and 1- phenylsuaf @hh%ﬁﬁéWammyla@Yﬁe 2Ba0 8 akyRYIShampseipebivily, S
hydr oxy, é’&’?‘%\ﬂﬁ | car, bon |.oxy-, C3-Cocycl o- al k%/I car honyl oxy-

C2et al kelr?yl %pt&y?tut Gztbc%et?yﬁw‘d’&”ﬁ%ﬁﬁw 9 ere@j_halogen aforms and are,
Cal koxycar bagydxampre, -(GE=craldeaey, exxeardonyl oxy-,

C2- C4al kynyl oxycarbon | oxy- or G- Cal Kyl t hi ocar bonyl oxy, Exanples of .
nore preferred gfyeps lwbgronw aie alkyhgoups Yhiohear hsubgtithisa mhewy or more cyano

et hyl car bon (o) opyl car bonyl oxy-, 20
but}lz-yl car#(r)ny ggr%ﬁ&fﬂlr %Lﬁ%?ﬁggﬁca%%nﬂé}f)@ i e

tert-but yI car bo nﬁydmylkyl grytqjsopn bmyxlmpbonhﬂcgodpfpnabmyinaﬁowmyllpkw

E net h -]z
((at )h Og;ggl 5h Or%/l bgﬁf Z 3&%1; bt&lglr%%l}pﬁ%/ ;;%)loalk)e(l group% pre era&@%ogtax% Jto
but - f 2- yBl 1y|8&xmaam§ﬁyineremefeﬁmjrl :aletb h;chﬂ:bl n@mallrsbmwﬁple@wfmdﬂbsﬁchc
preferably ydr ox Cl- C4al | cyl car bonyl ox
Cl - Cal koxycay%aﬁ’ﬂq Brops awyclawoe:ﬂ Ensiiee PRy, paprindssylorramthnpl es
of nost preEfﬂg@ﬁwg@gu@gm@pﬁmagd@&gyhydroxy, met hyl car bonyl oxy-,
et hyl car bonyl oxy-, i'so-propyl carbonyl oxy- propquarbonyloxy-
but - 2- yI car bo nyI Bythe COIEEM?%VIPI%F@QWWB%‘?P "aryl" refers fo a ring system
tert-buty %qﬁy Lo
et hyl t h| ocar bong?f xy-meJn I'n’ %né%%?g%g )eérsrgg HHHFS 1&%111 p]ﬁmﬁ’r OXYy.
30l n one pr @ﬁléﬁh@dlﬂ; abboicamyls indREmyi @‘pﬁ@amﬂyenyl mlme&rmd RS/l goup is phenyl.

Cl1- Cmal kyl 4} al k o] ¢

T L vt IR M SoRR S i onli BRY kyefem cGIFHinSHE &t 18y gne
fi ve/ S SSZB |1 Mmmm?oggnfqgggfg%tdlmﬁﬁhemgﬁdmfgro@m“hai @mﬁya&ed nn%]@ol k!
2009 - - ni al oa

or Cl - Csal k?ﬂ%%r%%%nﬂlf gn%srcgaﬁgl lﬁ’dﬁ tkgge ?f@tbé%’{i 1¢ ?éffn}grﬂpé‘? équacgptf,roptﬁms

planta, %0 gihih ddifrefeldbl PERRBANME nERFRN WRFLAARA Sillir R dnih1ddod hdkeyclic
In one preferred, é;%bodl ment RS is R - carbggnyl oXxy-, V\hﬁn Rt h |sy

Gi - O oal ky! graups iclidg pyridilipridazied qysimjéing apyrgainyd; triezipy) fuganyl, thiophenyl,
Cl - G ohal Oabiﬁéﬂo&,%p%@ﬁ' gﬁa}'z{zo gFﬁhlaz%gl ggdtllu%'%ﬂ 1adlalzol9(il , pyrrolyl, pyrazolyl,

Cl1- C4al koxY- Ct -
C2- G oal kY! linvidazotyl, tﬁazc@ykm:kikgtt&bibeomplﬁﬁﬁn@daiohlowmagtcmps are pyridyl,

I R T R T b e Wl o S

substi t uped gh)ﬁp@ﬁle bte@zot}hmﬁﬁnﬁllécnzn\tﬁid&blyﬂr&»)éniwnam&mmﬂlngll fferent,
aryl -G - Caal kyl - or  aryl - Cl- C4al kaﬂllpf wherein the_ ary

subst i t ut ed SPIBAELEUigling, gumoxalipyl apd pggeaill ér?émg%'ém@ﬁ WPP@FW

bicyclic groups are quinolinyl and isoqguinolinyl.




Cal kyl - wherein the aryl noiety is substituted by one to three R13,
whi ch may be the sane or different. More preferably RO is
C3- 4al ker\ybgo@mg@ar Cal kynyl, benzyl or benzyl wherei n dcha;R2b@mYd126
noi ety is substituted by one to three Rlg, which may be the same or
different. 20Even nore preferably R 9 is allyl, propargyl or benzyl.
Most preferably RO is allyl. Preferably Itmis Cl-Calkyl,

C3- C6cycl oal kyl Q yl - Oa hal oal

C2- Cdal kenyl ,  C2- a% i rocﬂ)[i(l aqcélge(yoalcif@&% O} ém adﬁ%loh their
Cl - C4al kyl t hin@atﬁi:hted@#pﬁrhylly urfsdtufated| kgl yues %ll%ajskﬁmdtr@uydro-

A AN ATTE L LR R EERER R ARy

or di f ferent 3 hal@boRhx iyl qﬁf)erw W3- ar&ea&m Lrt ﬁélo%ytpmes Biyltr ee
R14, which may be the sane or different, aryl-GC -

aryl - C1- Gol Kgdxagghdy sirahydafuranylandpiombpling. substr t ut ed by one to three

R14, which may be S »

het er oaryl - C1- Cal IEIE Fb%\l/\lh‘fe}g%llcg{et gé és{?g? gfra%)nanr%}llﬂg QE&@%@/&B?@ % u@u{&%(ﬁ%(ﬁh %es

one 30 to thheegoﬂmﬂqumtscﬂihm;mﬁmrbihﬂaﬂyaeﬁecnve ahndiet rmedns therquiaotity obr

aryl oxy substi.tuted by,one to t.hre 4, which,may be, t he sane or

Gt orant . RSt Yol S Brttihalih SEmeT SopP Rt Rt caa O BRASTBE b co

R14, whi ch reeytrdikng dil&n(ﬁﬁjjfﬁlg(ﬁffeﬁﬁcfnftﬁé gtvth @ﬂden‘tsh'(llgnfﬁﬂh@g’ Uﬂlﬁbﬂl?nngt tﬁfects
- one, t.o ree

substi t ut ed 09/ 090401PCT/ GB2009/ 000126 -

R14, whi®h r’r%FX\D dﬁéﬁtdﬁrélag org naiyry flexe enbforﬁémleawpsﬁrfardarwn leaf
het er oar yl t Ihuf, 8RSk, dWasith %d%ll&%ﬁé}éﬁ?“ﬁéﬁs” ¥RisGH a ITEM e fnﬁ?s otae
or different. Ii/bstlﬁ)referabl Rl is iso-p or tert ){

Preferably @shiriuingserdsieqsalingsraplings) roe;wam egslstenemtekerf@lrﬂgy qud Jrujts.
Cl - C4al | cyl T8k ¢ £4ha a&r’é i

i ndependent 'y h%n n?tlrgglténg%{l-l& ‘f(l)l}?e % f- gIFHoa P ﬁééfa]fq(shed
Exanpl es of ngm:aprr"élfedmrrle‘(flngahmdp&”as wsed hemmaneahl tharcox,lvemwrrorbrné:ﬁhyh of
et hyl , trrflu r ef er.ab a R14 '
ndopendnt Py TRETES by aRg fort b aaery 2 e TR R preto @R 1 yptant (7
Caal koxy orplanfd)}4hal oal koxy Exanpl es of such preferred groups are
chloro, fluor

trifl t hyl , h d
S 1 tor omat noxy The im0 i heeTbibin mioh o OB RPFTBIE G GOFHBS 2
net hod of ceBiatiob biadgk, RiraRirplvhinGh o&?gehrdt&%fﬁpwrwymr 8102 4B xRt ZBhsS, or

or to the locus t hereof a_her bi ci dal effecti ve anount of a corrpound
of formul a @ruppaumd of framws (8 vaich hgs amsltwmharmﬁaﬁaammle OFracnifrggen atom
defi ned sfor n’?la tk %&c{?

- Onal kenyll e kyn?/% 9&%&%‘ %rb%/% 2 oL xg%fﬂcsif a such a nitrogen is quarternised
C3- Cneycl oaibkylky@n@salhkyounterci)bn Bwatdsoxi)y Qﬂth@aaiomyﬂ charge. Where the counter

Cl - G ecyano I n

N- Gl - C3al ky ?tln%le%s’ Otg glre ((‘);%1&(]% tgé%%?ﬁrg ééhld%]e fogg)"f‘anjl(;}fé ah alkali metal such as
IV, N-di - (CI sa(dimhloypc)tasamrmmm ﬂaﬂmeeaﬂlﬁ)nﬁai ol kb gnesimmydnd@hictibm] deyl -

or aryl-Cl- V\/nerer t he .aryl noi et s substituted by one . to

Chroe 1o, wAPGHM R BEPep i bask ek Sl ad Sgeettylamitoum Vet the

het erocysly boﬁrer%ﬁkdeaé to Bela cAfdrEthe edGltet i Eoufdisy, mflexmrge NSidioxidtCor a

het erocycIyI [@fsety is substituted by one to t hr ee whi ch may -be
jdersaeliagich

the same or hg oerdearerawdeor N- oxi de thereof. The preferences
for Al, Az, A3, s cdifbouilsof /(D) RRordByto Bleq?veﬁ{lerhalﬁ}gmhﬁéﬁ

R14 are the sanme as the 25 pre re ces set” out tor the correspo |ng
substi t uent thhmaymrfpmddfooﬁxmlmuangS@ltfoflfm;lopr eferences for R3 are

the sane as the o 3 f@r it he ¥686 t NG n 12 pl3
substituents of gﬂ’eg%r%a%ﬁﬁg c}s A ’lﬁ ﬁe}({c’g% ﬁt nﬂRgt’c e’R
hydrogeno Wl RY Q%G%ﬂ%ﬁﬁiﬂamzaﬁ)%eﬁﬂie&ﬁv 14 - In anot her

enbodi nent the i rovr d t ho ontrolling plants
whi ch conpri ses g‘ﬁ%’i}’h dhEEﬁe?%r t ddf‘oarf’ | ocus thereof a
More preferably up to two of A, A%, A® and A* are N.
Most preferably one of A', A%, A® and A*is N.



Céal kyl -, G - d ocyanoal kyl -, G -G oal koxycarbonyl -G - WO
2009/ 090401PCT/ GB2009/ 000126 -15 - Coal kyl -,

N- C1- C3al kyb-amjsaear bonyl - Cl - Céal kyl -, ~ PCT/GB2009/000126
/'V, N-di - (Cl - C3al kyl ) - am nocar bonyl Cl - C6a kyl -, aryl-Ci-C6allcyl- or
aryl - Cl- C6al kyl - wherein the aryl noiety is substituted by one to
three 127,. which nmay be the sane or different, or

het erocycl yl - Cl - - et er ocycl ¥l ~Cl.- | Kyl.- in_the

het er ocycl yl noi g?éyflérﬁs’ly 5 % hsl?li ¢ ﬁ)tmfe%%éégyé'og@l“iygﬁhéﬁ%o@mgﬁ;ﬁ%y@?’ Wé{i§°’3'e
t he same or atiCfif@&alkoty. or a salt or N-oxide thereof The preferences.
for A, A2, A3, A4, R4, .- R8 and 1213 are the sane as the .
pref erences set re E?fef{'?ﬁ%eﬁ&lﬂ%‘g%%% -(zalkb helgeryreo efhydraXympound
of formula (I). ThenRLASRERASES bR RBydbgent PSRRI orbRGno.
preferences set out for the correspondi ng substituents of a conpound

of formfla (1) &eteywnmagprefzatiineasbR irchydingengreghloro.. Certain
conpounds of form&@g&g%%%&gﬁgv@hﬁgegs such forma further aspect

of the invention. nov onpounds are conpounds of
formul a (1b) . R5Paif@eblyR3)s hyderzen,iCiATsalkgl Ci-SFhalowkyd G- Calkang, as

et abol 1 s00 P BARDHTEh Ty of Chelfeal e ke Hnbusrerdhast

15pr ef er encesr Katre WY drog, méByl, Syl, RpropRY isoRsopyR:n-iftd), 2-Rlethyl-BropyRa.
ferences _set aqut for the

-13 ic and 4 are the sanme as the pr,

cor 1 espalldi HOSEH S ESH esh D oApd (HENTBNS a1l PR g ) o rARACEYL.

preferences for Rﬁ)r@ﬁl%férhﬂyRaﬁ%y&%géﬂl@r@ﬁﬁf(ﬁr@{]éﬁﬁloﬁﬁéfyl,@QIC;,EIQEnﬂ be

correspondi g:g}rgpsubstltuents of compounds of for nul g (I) except.that
2

R5 cannot b ik} Exanypdss o€ puch mnnp pisfersd geslupg HiBo avedydengen, eeatdunds

of formula k&) 2204 W?_ j i i re as defined for
a conpound o@ﬁ'o’rm} }i %@énﬁmﬁér%@ﬁ& %%ﬁ"&%ﬁ@mom kenyl ,

C2- Gi oal kynyl , C3lost prefeeabbaR kig hydreSnOT 3 Eyaikyhali+ Caphlo@k @am|Gey@ralkynyl.
C, - d oal -Cl-Coal kyl - C, - - . ‘
a-d g;‘é%?&‘%‘%@%@ s_ugx s qggjg[r?dc %ggpos%rkﬂj aré hydrogen, methyl, ethyl, 2,2-difluoro-
N- C1- C3al ky kthghemessrgany| - C1- Coal kyl -, ,

N, N-di - (Cl - C3al kyl ) -am nocar bonyl - 2% Cl - Coal kyl -, aryl - C, - Céal kyl -
or aryl-C, -Céal ki}lﬁ ‘zne\ﬂﬁ F‘E?q?e“ﬂbq‘i’g}/né‘?“}ﬁ_ }‘ngi’%‘ upo-eliflst i t ut ed by one to
three R7, which PﬁYerﬂﬂth%a‘i R alA subktith @b 8Pbne R four R®, which may be the same
het erocycl yl - C, - C6al kyl - or heterocycl yl - Cl1- C6al kyl ~ erein the

het er ocyc| yPr #éernt; of Beterapyt onhetegeprf pubstisiteddn ane dthragd’, which may be the
2009/ 09G401BG1{ BRR0R4000126 - 16 - R7, which may be the sane or
different; and R5 Is a group, which can be netabolised to a hydroxy
group; or a sal t More pefsxabiieRt iseryd edbstitated\bydwa ta these R*hehiclo nag ba the sme
not 244- . 4. " .
(acet yl oxy) "I9S hOGR o152 B3RS Y S ReEitervE: cnizinig YR, PioWP RSO PHS1 - et hy
| - pyri di ni usbs@ASARIY ohi 5B8HPeeFE; Lhich Tag bptefseme oL diffefont, oAR? is,a Siclidd,
R, R4, Rs, RY , , .Ria, 5R11 Rl12, R13 and 4 are_the sa as
the pref o cHEEoGLieoBRninRp P e ?8@?3‘8%&3‘??&“% qne e firee By Which may
conpounds of bé teFethaof differehhe preferences for 123 are the sanme as the
preferences set out for the corresponding substituentg of ,a conpound
of formula (1) eXoeretershly RAs pheahwbstiutes hupiryierthrerRe 9sRe iepaidrbs
for R5 are LiemRufiyR BRphdis, &Pﬁ%%fﬁ,fb%ﬁ&i &1, Q'hiaddili &Jﬂﬁtitﬁféﬂ b§ SRORANR
of formula (I

substituent S of a“compoun 10 except that R5”cannot be
hydroxy. A RGrhier may beithe séme onvdifferentypoRinid guianknyt onsoqniatgingl, sitstitudda
(rd) OR el 8 AZ.. A3 4.and R4 e gs defined for a
conmpound of g‘ﬁen{ﬁﬁlgé%ﬁﬁglﬁ?}ﬁﬁéy esth&P@n& %raq%%ffﬂ?t' C2- d oal kenyl ,

C2- O ealynyl , QBrddeqesfetrabdnkodimdénBREKQSS bis@aifluciomeBiyl)-pieapal kyl -,

Cl - d oal koxy-Cl -Co6al kyl -, C -C. ocyangal kyl -, Cl -Cral | coxycar bonyl - Ct -
Ceal kyl -, N-CI - c%qffﬁ@fsffﬁdrﬁ%b&f%%\}ﬁ- & @Pr?yfrhlero-ﬁ-ﬁuom-lﬁﬁeny?
In one preferred embodiment R? is 2-chloro-3,6-difluoro-phenyl.

In one preferred embodiment R* is 2-chloro-5-ﬂuoro-bhenyl.



WO 2009/ 090401PCT/ GB2009/ 000126 - 17 - The conpounds in Tabl es
1 to 41 below illustrate the conpounds of the invention. Tablel: 5

Tabl e 1- prewi28@m904@: conpounds of fornula (1), where R4 plc§/cB2009/000126
2,5-bis-(trifluoronethyl)- phenyl, and _and R5 have the val ues

Ilsted in Table 1. WD 2009/ 090401 . PCT/ &GB2009/ 000126 - 18 - Tabl e
2: Table 2 provides 70 corrpounds of formula (1"), where R4 is

i stod in Tabl o 3 ORBOBeFOOIT IR bt 5@6@%%6@&“' b e 3:

Tabl e '3 provides i Gnélﬁrﬁﬁﬁ!d@éﬁb&{imfsﬂm 2.cklbro- mﬁﬂm&oﬁémy&r,henyl
2-chl oro-3, 6-di fl.uoro- Phen yl, and R3 and R5 have the values |isted

in Table 1. Tabl dn2ue prstemaembodimeniR’ ded3-Ashiognpdia@sPisaY) or nul a (1)
where R4 is 2- Ch'IEB&}é’efeh’é@éxﬁb&ﬁtﬁ&WR‘1s@@‘acfﬁf3 nﬂ/lt have t he val ues
I e

listed in Table 1. Ta pr ovi conpounds of fornula
(1% wher& R4 i s 2nohd pefsnsd embmhmerpﬂi‘émwl,ﬁ-dlchlorfahmmrmdhﬂar prenpl. t he

valves 11 ted o ToBlodeod IR i TSRS AIRS 20, commobnes
val ues |isted i ndadd @eftred ahbsiiment Rf a3, 6 dithleropyritez-yll0 conpounds of
formula (1'), where R4 | Oor o- 34t r qu orreth 15phenyl, and
R3 and RS have t NeOUITEEEe] FEEwbmeH Kidh o SERoRBrE 6. Tabl e, 5
provi des 70 conpw&desprsfené@érﬂwcemédtk‘\MmaﬂmFﬁ%rd id-3-yl.

2-chl oro-5-triflyoronet hyl R3 and Rs have fhe val ues

listed i ¥ TabI e @OWP%"Q‘PWWH{F%W@@ ﬂ)ﬁ@b‘%éﬁ“#"é’bﬁpounds of
formula (1"), I FJW enyl, and R3
and R5 have the va ezp‘}el;eﬁgc%% %’ag‘ Aig dlfl‘g{? el é?'gbl e 10 provi des
70 conpounds of fwoenaprefefrad 9mbm¢ré 4s 2,8-dichloro-pyrid-4-yl.

2, 3-di chl oro-6-f Q an listed in
Tabl e 1. 25Tabl emlj%[e &%H%%%ﬁ en_lL %%P‘()B\?F{dé% &Hﬁ%ﬁlpo t}sxaoz?l l’rslgffrml a (1),
where R4 is 2, 4- dhm’felmefefr&}émlnmlumahaﬁyd 3-nmﬂ;gll—1?34andd1%lbaﬂe t he

val ues Ilsted in_Tabl e 12 7 onpounds

of formfa (P), \;%%I}eé’r &rrf:%e bbqﬁinﬂ?”&ﬁl 6Sra2b) I§° 4[‘58@ lpﬁgﬁ and R3
and R5 have the palfasrasly R sd18drdxy, ﬁ%@,l)e RI°~c£~a&lﬁoxy3 m-RTabm)qo;agB or R'%- '

provi des 70 corrpounds of formula (I'), where R4 is
2, 3-di chl or SWiMIRKY,, WSEEIIR3 and R5 have the values listed in Table 1.

V\D 2009/ 09040 q[t‘%% @% éﬁik%ﬁyl CgR Zfallkswlo?a Ifl(é CIMIEOI’%YIREIQGJE‘W

70 conpounds of fornu wher e | or o-p ,
and R5 have vheremthe aed nm%y w@ubshitutediheont to fupsubstitaents mdq:@bﬂ@ﬂyeselected

d 70
2rgV:1I| gsﬁoorct;l% n&”&g ﬁhjﬁgégﬁﬁawg aﬁ%ﬁéﬁl q%éalk?xyéted in Tabl e
1. Table 16R' fﬁahKéoa’H@l pﬁ;ﬁ@iodj&k)aﬁm @b@mynmslkﬂfcmroamyla QPG ghaldedid, G4
I's 2,6-di CthO oa(ﬂ(eplqeeybma ynylFél- oxy—(%-I a(\{malllgyriI ﬁlﬁyﬁthlo &t ‘aaﬂ(?l -Ié‘bl €

1.
Ciealkoxy, C;-Cjpalkenyloxy, C;-Cioalkynyloxy, Cl-Cmalkylthlo-, N-C,-C,alkyl-amino-,

N, N-di-(C,-Csalkyl)-amino-, aryl or aryl substituted by one to three R', which may be
25 the same or different, heteroaryl or heteroaryl substituted by one to three R'*, which may
be the same or different, aryl-C;-Caalkyl- or aryl-C|-Csalkyl- wherein the aryl moiety is
substituted by one to three R'*, which may be the same or different, heteroaryl-C;-
Csalkyl- or heteroaryl-C,-C,alkyl- wherein the heteroaryl moiety is substituted by one to
three R, which may be the same or different, aryloxy- or aryloxy- substituted by one to
30 three R'4 which may be the same or different, heteroaryloxy- or heteroaryloxy-
substituted by one to three R™, which may be the same or different, arylthio- or arylthio-
substituted by one to three R'*, which may be the same or different, or heteroarylthio- or

heteroarylthio- substituted by one to three R, which may be the same or different;



10Tabl e 17: Tabl e 17 provides 70 compounds of formula (Il where R4
is 2,6-dichloro-4-trifluoronethoxy-phenyl, and R3 and R5 have the

val ues |i swedoivmeckabl e 1. Table 18: Tabl e 18 provi des pé@/@npPRues
of formula (1), where R4 is 2,6-dichlorog4-trifluoro- 15

met hyl - phenyl, and R3 and R5 have the values listed in Table 1. Table
19: Table 19 provides 70 conmpounds of fornula (I '), where R4 is

2, 6-di et hyl - ih henyl nd ,R5 hav e v Iu listed in
Table 1. Tabf% é?g%ol gb’@eﬁe&%?“@y%% %785@1%' %8 E Tyted by PH%W"a‘%’ﬁ
where R4 is sib@ittiniEihdupridenite sfdcteddish Rlo @s}éhoRﬁmba@pcgdueﬁ \@}LG{;ﬂﬁloalkyl
listed in Table 1. :Table 21: Table 21 prOV|des 70 conpounds of

formula (I )Off\}wféﬂﬁ’éom is 2-methoxy-5-trifluoronethoxy-phenyl, and R3

and R5 have fheg cllatfgﬁﬁyll C?C{%H&lbﬁk}?a&l)pﬁe 10 LohER Rﬁ'ﬁb&&ted fibleto B2

provi des 70 conpounds of fornul a

2,3,6-tr |5ch|aybant1m§n9deperahuﬂmmtedfﬂmm@ymenml Qe€salliys i eCshaloatiyl e
1. Table 23: ‘;{g@ 3 provi des 70 conpounds of fornula (P),
where R4 is CECE' i ronet hoxy- phenyl, 30 and R3 and R5 have the

val ues |i st egch R”Tainl:iq:eﬁdenﬂahhle Q4no, nﬂffd;)b@-@ﬁll@[ @i Clrsoalkyl CORPRUIRGSY,
of formula ( R4 i r|f uor 12.5
have t he valﬁe(g"a §¥°§EP° Vi %dgq:“galﬁa %@F;“%ia%?@@/‘ {§‘0126
- 21 - Tabl eC@iikylsul@i-eC 26, Rl yaFini0, @ updsrall-fo mﬂaﬁe fickdsulfonyl-,
where R4 is 21 4 6- tt?lmrreth f-ph ydﬂ ZI nd PGR 91@151 Eavelr v #ues "

listed i ¥ TapYlor eyl sebpiitated by Onfstfrfaf’slsabszewmsamea@@ew %ﬁﬁﬁé
formula (P),cy Wﬁﬁo%lr()%dlgyl T, 44 E!]Bﬂkgi dYh! ggﬁow or ﬂé@&oiﬁg (ﬁ"ﬁgteﬁérﬁave

the values Iistéd in rovi des 70
conpounds ofsub%lﬁu’f%d by qe'tg fouppihstituRas mde@nﬁerxﬂlw@lb@pd)frpl}lﬂmbs dyayp, nitan &1

R3 and R5 h e able I. 10 Table 28: Tabl e 28
provi des 706%211{ hgaﬂo ﬁ(fﬂblsé eﬁazl{&f‘ where R4 is '

_2|_ gl di (1:hl _(I)_r gl pyrziMbreplgcfexabde R:ﬁydmdy,lwg dxax;&rR'ﬂeax\bahyles_/-:cl fst ed | n

abl e abl e sprovi des olunds .0 or

(1 whére R4 i &P ‘E"r&pé"rajf’rcﬁpléﬁﬁnﬁ ?’@r%"yypl 82?&‘6"[@58 g‘*%&“ﬁ? ve t he
val ues | i st eXlalicmyled] aync.-ﬂi@dntcﬁy%@myl T, k3 WHie@dih d@%ryi foi@ypounds

of formula (I re R4 is 4,6-dichloro-pyrid- and R3 and R5
have the valsﬁté%‘tqt%i\ﬂtyéﬂw ionthicet e whichygy e thy sameqy dFé?}F'ét pterparpldes 70
conmpounds 0fC4£lﬁ6)f§LHr%e{ef&ary13@?Ql‘4§1kB§:y Wherdin %éi’lc?é%zﬁgl%&&fr 1qu‘ﬂist}fhted 8pEnd3

and R5 have the va] ues li'sted
provi des 70 e BEgRINIGIGFmEbaihE sangg Or)dlfﬂ?m@r@t Q@llt)écarbonyloxy" Ca-CciCYGlO-

3, 6-di

Tabl eI (i%(2)g%glﬁlcé}bggﬁoﬂra%@gw%%prﬁ%ﬁ 4ed? ca}d}gﬁl\én g -F 41#%#%&#?’ C flyl)',
where R4 i s 0By¢ ﬂb-@nzﬂk@yl‘chnbonxiowrGlﬁCalkyylylpaI‘hMylm - &elCatkokp e Chdileyl-

| | i st i i d 7
Lampounds: o TERRIGRR € Chnd fiete HpicaboliRF  Coc Rk Ratar, Cxo
pyr i deblyI Caﬁiﬁedyﬁ)x&Mbci?hglo&yh mg&:mllamw@dyuﬂsoﬂ}ﬂ@iye,oblmm\i%gmhlecéboﬁmye
abl e rovi des onQoun r , ere iS

3 5, 6-1r] ch?"r’Fp y-gminogqrbo ‘ar‘yr&?:é’rf&- Cgﬁi%@-erﬁwoeaa?%?xm%d in
Tabl e 1.5 V%Q@ﬁé)@ﬁ@ﬂﬁ%ﬁﬁb@@ﬂﬂ%&ﬁ%ﬁﬂOn@% threbAPF Svhiéh maﬂ_ﬁé)dh@sﬁﬁe

provi des 70 con}{):ounds f or mul ), whére S
3, 5- di chl or 6t fiffereat, betyxowyéﬂﬂdmzlsxm hegsrageylearbanyloxyt wbsfitnted byang to

Tabl e 1. Talhge B%: which may be the same or different, aryl-C- -Cyalkylcarbonyloxy- or aryl-C-

Cialkylcarbonyloxy- wherein the aryl moiety is substituted by one to three R', which
may be the same or different, heteroaryl-C,-Cjalkylcarbonyloxy- or heteroaryl-C-

30  Caalkylcatbonyloxy- wherein the heteroaryl moiety is substituted by one to three R4,
which may be the same or different, arylo;iycarbonyloxy- or aryloxycarbonyloxy-
substituted by one to three R'4, which may be the same or different, heteroaryloxy-

carbonyloxy- or heteroaryloxycarbonyloxy- substituted by one to three R'®, which may .



5 Tabl e 37 provides 70 conpounds of fornmula (1'), where R4 is
2,3-dichloro-pyrid-4-yl, and R3 and R5 have the values listed in

Tabl e 1. T@Bh8od%os01 Tabl e 38 provides 70 conpounds of fAB4bRb
where R4 is 2- cﬁ?oro 4-trifluoronethyl pélbld 3-yl, and %ﬂdﬁ&%{g 'Llave

the values listed in Table 1. 10Table 3 Tabl e 39 provides 70
conmpounds of formula (I'), where R4 is

2-chloro-6-trifl uorone and R3 .and R5 have the.val ue
listed in TaM '%e iamer%{kﬁf fgéé arylﬂmc?é’@fllélo% OBF‘HUM%bWIWHﬁQPﬁﬁ‘H? g’\y one

fornula (1'")to tMRERE, Bfich $nadbe Mlehfe or (ﬁlffhlfehﬁQfﬁé‘f@%&ﬂyﬁlﬁé&%dﬂﬁoﬁy%r and
it3 and R5 have the values ' |listed in Tab a] Tabl e

provi des 70 hetarpispiliecagionyloxmsnbstituted by qméq» tbrwR | ,svhtch may be the same or

2,3,5-trichl {-fgrthYEkgnn@esy(g f‘?%ge %r@ Mﬁg&@emgﬁkgg%tﬂok gltoHJ

Tabl e 1. 20 e conpou t|on na
met hods, 5 orprepagyibey, bgnzylmey,rrmtllmmbaﬂlgmﬁ briaglcarhoifddrenpso- ﬁropplcﬂ‘bonyl-

Rt A i M L N

Cl - Céal kyl 1&&bd@ﬂﬁyb¢yd1@ﬁsﬁy1@ﬂadmow, afa yI-RéhpRatdehilodf-,
formula (2) wherei are as ined 25 for a co ound
of formla (thorwghhlﬁilhwéo%éﬂﬂuqr@n%thﬁéc%mmyS rltylrhomioshd Exprop-1-

For exanpl e,ent NGIchbaiyibaL, @ﬁlbﬂag bp-2Rna I%My%&n%%xgn{é&gg:ta@)gg -

met hyl ester cah conveni ent | carried out iI'n a suita
m xt ur e, 10s ucﬂxywth@émdmvlozmdtertdimnfeaxbwiqxg but-2-yn-1-yloxycarbonyloxy-,

For mita (5) i REASHRLLE W SRR agonyion-, oty ARRAPLF. Smpghony-

conmpound of p‘nemyhzdrbpr@lo)xya HdaltR?:ﬁhanslcﬁiibe@G@Ng)Henmmylmde ﬁkryn—@q,dzct i on :

of an am no razi,ne e s d f.i ned ere|
ORI 1 WA b L AL S o S M N S el
Cl - C6al kyl \dithbthglnisebol- A glcarbayiloss-, Qﬁdﬂ@hmw@ro(péh) yMEleﬁ!jrlﬂx;R4 is as
defined for a conpound of fornula I's hal o%fe)n or hydroxy

WO 2009/ 690401 PCHEERENFNTB D IIPlY E%ls hYﬁ@FY’&afFﬁﬁMlc nylaxyy-; 3'§ﬁFy&]8|
chloride (i afieyldthn9loRy-s cgmmen@@)nbbmof}ea@zteﬁtkyﬁﬂears&iw@ﬁ antly be

1
carried out Optl ona? y in the presence

triethyl am r%aléspstbpaylﬁ@r- %Caﬂl@uvlpm@osﬁpmer@g-c@d}@myb;gycarbonyloxy or

At ormat | verS) R ATOEORIRGN Brafiiki Site bl drollol KRIEAEe NEBLLDS,

t he 5 react inmthydeanbaytoxgn ﬁémtcmﬂoomﬁonqa,rwa-mpyiu&rbmlw anp@pyldebonyloxy-,

oD S (200 e e Hon RIS S R DY lch By, (B SRR BT+ Sueh

N- ( 3- di net hy:brdﬁp‘tbpyipirbwlc)xyf-\l a}lglhkrybmm@o,ﬁm -pogel - éwmyle‘ﬂoﬁylbdp 2-methyl-
EDAC' t t t

Cui tabl 2 soPrT-eR RSy o P DIaR A o s a0 S B
t hods wh rﬁﬂiﬁ@ d 2005 1061( 46

rlrgszg iOSSIZ%glgﬁéan% 1 raﬁ&bﬁw%éaﬂﬁ?kk?g)e ;881(216 )baseX (_ 034 X=

Cl, ani de basecoupfgshpreferably R® is hﬁé‘t"ﬁb@iﬂ%’@@@’@éow-i CrCallxpparhayt-o
VIO 2009/ R904QIRET, @%&9%9% lox Zﬁxamgﬂ btk h‘%ﬁﬁﬁ M}ﬁ?}?‘?g e1N a

sui t abl e sol vent, suc ot a m carbonate | or nani de
or lithium mmpmtmﬁh!imb(bmw@ ethylcaémxdh’sodrM-pmmlcanbpnyloml ic-prqpsl—ng

h .
whor o (4 i S fon b TERRM Y 2 AR Rigrb et R BT PRl B
defined in bky- Eﬂiﬁxﬁﬁfﬁbﬁ}dﬂﬂﬁ aid ditpitiseabélydgxyas defined in 3) can

al so be prepared direc reactiqon.of a conpound of fornmula (3) as
defined in 1) WPHO%PIE}QFBCE%IPQW% 1S ey mul a (4) as defined here

in the ppesence of ot faSfed SHEIRM I RILEL Randk gl R® i CACRHI|RDL-E

sol vent, such as /V, N-dinethylformam de, optionally using m Crowave

heat i ng. 109103@9ﬁpbam€soa8wnywﬁmlﬁlﬂ4@yym@wml Baalkyhowhergin tigjaryl 4 | ¢

moiety is substituted by one to five substituents independently selected from halo, cyano,



OH R3LG, 2,,Al4 baseii | 13 (1d) RoCOCl, base 0 01 R OD 206)
Compounds of fornula (1d) wherein Al, A2, A3, A4, -3 X and R4 are as

defi ned fowoao@mepeind of fornmula (1), wth R3 other thai/dizoioReeds
can be prepared by treating WO 2009/090401PCT/ GB2009/ 000126 - 25 - a

compound of fornula (le) as defined in by reaction with a conpound
of fornmula R3LG V\hereln R3 is as defined for a conpound of fornula

(1) and LG| h al i or exa

or iodide, oft kgpcﬁed)gﬁ%@gﬁ Fe Paﬁ‘l?éity “Cph{ EPEPHUa rrgg [a T’hsgg
base, such q&emfabg&apﬂm@ﬁf@@@ﬂh&@on&pmcﬁ%ﬁdohﬁom \t’l‘f@elﬁ'Rém)@f an
Sactivator! iodide sucE3 as potassium.iogide, in a suitable solvent,

such as acet oni t MR PR BFfered Rmbedimeniy f‘%Rnﬁﬁﬁbﬂf@-ylo’abat‘V]%ﬂ%FBy i§ Shirfgoalkyl,
m crowave heat g}(&p

formul-a (I f)e@v\%{ea?jg}d%ﬁc P@lg,gody&o?lﬁ %@au(gll 8 as %el%}lh

a conpoursd d¥odlkaynyliCa- C(4111)€0X)v\£3t-ﬁ3wﬂtkﬂmt(Fneﬁflaaﬂ@hho-h?ydh@lgeh,,Cxe@mallw:y, Cz-
prepared by ke defin

with an aci dé %ifén#ﬁgé’c&cffélf’ ﬁ}?o 1(6’ él"%%@% %%@ﬁl %Wyd?\p]géh&@
fornula (R Gﬂ)a]k@l)-\ahmoe,l anylRir aid smnmaa‘dmymde foOihrea REY uitingbydfe thesame @
(1), optiona a .bas such_as ium

t er t but oxi de‘i %%/r 'B}r}ﬁtt lorZ'ﬁ{g n?"‘?ng’ys"B? foshree “@‘éﬁitmayslﬁ’cthe spne
di chl or onet haagfegdnt Taeilf@k[yqdlk‘})f— bk axm CQ-qulEﬁa\bhé{'elH% m&é@msmuted
heari ng. 15 Schenme 3 2., ACOORL6 A3Atti\ N - base OH 2Al/41

P11 t' A4ON A?YPBGE ‘HljeeR  Whichapay be the %Oréﬁﬁ&%ﬁﬁ@wﬂf%r(ﬁﬁlkﬂ-m)
wherein Al, f 14
with R3 ot her t han (%?lgélgﬁzh@ﬁ:fd meﬂeﬁ%@srayzmg@;m gg.g,q F{ral&el b?,2 can ‘{)

prepared by VY*F@@FWW tée mmlmﬂermt arglomyr ca &(y@xyawbd@tﬁtedéd onetothregR ',
reaction 6
pr eselnce \(,)V:‘ ngl I%argé % as so I urﬁ &3 Hﬂﬁy":%gh%’at&?gﬁ &HI géubg'!ltpteh%? one

such as /V, Nb threeR hyﬂhdrmmyrb@jthp sopé omﬁkrleryt, :uy]itlng- ariaeylthiva webstientd ygone
as shownlsl n S he ; ?0 /09040{5’ / 0 /00 %@6 é it

9) Conpotindsd® BFs o %Je‘t% & SRt P eren %r) R 5r BisraRhip-
treating a cossitutsichyaine tothid R (iclemaped 1he ebnd ¢t dBffertit] dhdeabaRY i is such
as potassiumigert- br)’t oxide or |i t&#m hexamnet h | di silazide, in

sui t abl e solRAERNdeRt]yhirlo; eyaqe. g IOP]SHIHQITPGT@CB% vt é%lrcéﬂléﬂxdfglran
optional 'y '@ﬁlﬁ@{ﬁhﬁé@l\ﬂ@dﬂﬁﬁédlmx &le) oalﬁgim&uefiﬁmﬁioai@&m a,llf) as

defined in 7 can be gare one rocedur e "by treat i ng a
5\

compound of @HWlﬁPHi“Q/]S) c 41@@11@56111%!1-8@1 Qno%lhylaxlf@asle, CisGdinloakcylsuidonyin
ot ahydfor oo o R edes bhd € INE SRR indBbdeR selectod gy o
an aci d anhgsamogtrofCifGatlayl, £1{Chalo@BY120 Cpitaalkaxy, &i hetesoa;;l awtdfervadylf or
a conpound glﬁbsIlRlEmE/aOng 't() four substituents independently selected from halo, cyano, nitro, C;-
Csalkyl, C)-Cghaloalkyl or C)-Csalkoxy. Such R’ groups may be metabolised, preferably
in planta, to give the corresponding compound wherein R° is hydroxy.
25 In one preferred embodiment R® is isa-propylcarbonyloxsr- or tert-butyl-
carbonyloxy-.
Preferably each RS is independently halo, C;-Caalkyl, C;-Cshaloalkyl, C;-
Calkoxy or C;-Cshaloalkoxy. Examples of such preferred groups for R® are chioro,
fluoro, methyl, ethyl, trifluoromethyl, methoxy or trifluoromethoxy.
30 Preferably each R’ is independently halo, C,-Csalkyl, C;-Cshaloalkyl, C;-
'C4alkoxy or C;-Cshaléalkoxy. Examples of such preferred groups for R7 are chloro

>

fluoro, methyl, ethyl, trifluoromethyl, methoxy and trifluoromethoxy.



10 Schene 4 16 2"...ACOOR R3NH2 2A" A3A( (8) COORTh NH I 3 X (4) /Fe
0O A 3AA(7) c X=0H, X= Cl,am de basecoupling net hod

1 2, ACOORY6 20¥90é4bd (3 A N (6) 11) Conpounds of formul acte0R60ALN
A, A2, A3, A and R3 are as defined foRpa 15 conpound of formula

(I'), with R3 other than hydrogen, and R 16 is as defined in 1) can be
prepared froma conpound of formula (7) wherein Al, A2, A3 and A4 are

oo detined o R Ol 8 Tl Boba BRI £ R A58k
for a conpoundikety. Eramplesof(su¢h préfeibe gRupsPARE a@chidrd) @lg6ro, M, athyl,
di i sopropyl ethylamne, in a suitable solvent, such as ethanol,
optionally H\’ﬂj‘”?@tﬂﬁ]i oA BEERPEY heat i ng, as shown in Scheme 4. WD
2009/ 090401PCT/ @?&&9[519@%&@ is independently halo, cyano, nitro, Cl-Cwalkyl, Ci-
5  Cshaloalkyl, C,-Cjoalkoxy, C;i-Cialkoxycarbonyl-, Ci-Cshaloalkoxy, C;-Cjpalkylthio-,
| CI-C4haloalky1tHio-, Ci-Cypalkylsulfinyl-, C;-Cshaloalkylsulfinyl-, Cl-Clgalkylsquoﬁyl-
or C;-Cghaloalkylsulfonyl-. '
More breferably'each R® is independently halo, cyano, nitro, C;-Cioalkyl, Cl--
C4haloalky1, C;-Cipalkoxy, C;-Cshaloalkoxy, C;-Cypalkylthio or C;-Cshaloalkyithio.
10 Exampies of such more preferred groups for R® are iodo, bromo, chloro, fluoro, cyano,
nitro, methyl; ethyl, trifluoromethyl, methoxy, trifluoromethoxy or trifluoromethylthio.
Most preferably each R%is independently halo, C;-Cjealkyl, Cy-Cshaloalkyl, C;-
Cioalkoxy or C;-Cshaloalkoxy. Examples of such most preferred groups for i’(s are
bromo, chloro, fluoro, methyi, ethyl, trifluoromethyl, methoxy or triflnoromethoxy.
15 ) Preferably R’is Cr-Cypalkenyl, C>-Cigalkynyl, aryl-C,-Cjalkyl- or aryl-C;-
Cqalkyl- wherein the aryl moiety is substituted by one to three R'?, which may be the
same or different.
More preferably R® is Cs-Caalkenyl, or Cs-Caalkynyl, benzyl or benzyl wherein
the phenyl moiety is substituted by one to three R'®, which may be the same or different.
20 Even more preferably R’ is allyl, propargyl or benzyl.
Most preferably R’ is ally].
Preferably R'° is C;-Caalkyl, C;-Cycycloalkyl, Cs3-Cigeycloalkyl-Cy-Cypalkyl, Ci-
Cshaloalkyl, C,-Caalkenyl, C,-Cjalkynyl, C;-Cjalkoxy-C)-Cqalkyl, C-Caalkylthio-C;-
* Cqalkyl, Ci-Caalkoxy, C2-Cqalkenyloxy, Co-Caalkynyloxy, C;-Caalkylthio, N-Cy-Cqalkyi-
25 amino, N,N-di-(C,-Cialkyl)-amino, aryl or aryl substituted by one to three R"*, which
may be the same or different, heteroaryl or heteroaryl substituted by one to three RY,
which may be the same or different, aryl-C;-Cyalkyl or aryl-C;-Calkyl wherein the aryl
moiety is substituted by one to three R'%, which may be the same or different, heteroaryl-
Ci-Cjalkyl or heteroaryl-C-Cjalkyl wherein the heteroaryl moiety is substituted by one
30 to three R™, which may be the same or different, aryloxy or aryloxy substituted by one to
three R'*, which may be the same or different, heteroaryloxy or heteroaryloxy substituted

by one to three R™, which may be the same or different, arylthio or arylthio substituted



- 27 - 12) Compounds of fornula (6) as defined in 8), can be
prepared by treating a conpound of fornula (8) as defined in 11) with
an aci d dexpvajpivaepf fornula (4) as defined in 2). PCT/BH2009/000126
conpounds of formula (I) according to the_invention can be used as
her bi cides in unnodified form as obtained in the synthesis, but they
are generally fornmulated into herbicidal conpositions in various ways
usi ng fornul,ation adjwwants, such as carriers, solvents, and

surf ace- act itVeongg S églrllkcéé"&u a’ﬁ‘cboertﬁr%fag}elotg gfeééélﬁoﬁ etle'f?a’\}%\tﬁ’ioé)ﬁs

physi cal f ortigroagylio substitited bpome wfihrdeRt wigiclppws B¢ tie sgad or diffelchrabl e
powder s, lomaterhg#sgeEFiFlewgranules wat er - di spersi bl e tabl ets,

ef fervescent pel EPTERFARNGR f 1SiSP-RIRB I et-PUiYes i croenul si fi abl e
concentrates, Oi lprdfaiietsh MY isdPBiien®y Ci-Cl@4Rbl €S, aqueous

di spersions, oily disper%+ons, suspo- enul si ons, capsul e suspensi ons,
emul si fi &bl e gr aRaferebly 8611s Bh-&slkplior €5-Cahdeadleyl.sol ubl e concentrates

(wth water or a - SGjth ' t r-e

i mpr egnat ed polyﬁﬁﬁ&??YE%ﬁgé #ﬁm%%%%@hi%%%%%Eﬁbgﬁikéﬂgf%Ebﬁ?@%ﬁﬂﬁg
Manual on DeelsolimenExanpled sfsuch plefele®prapd dre aitlbrn fudroy niteh,amdthyl, ethyl,
Protection PnﬁductshISth Edition, 1999. Such fornul ations can .either
be used di r SEYQOBethylgRd methoX%i| it ed prior to use. The dilutions can
be made, for exappf@ablkeich Ribis@hidepkidanifhdlsnitid, C5€8kylT CCHAIKYE T, S,
bi ol ogi cal or%anisns oil. or solvents. The fornmulations can be

pr epar ed®e. §alkgxyArGifghalprlkory Examplerpiseshamefend srovpseroehlorg, fuarat i on
adj uvants i Qi 4fhyl, YD LR GRTRASIEh BB ard TrififiRohahdyof finely

di vi ded solids, granulés, solutions, dispersions or erul sions. The
active i ngredi enfsonegmbafimsnbibic inyeptitnareddeiatnetadrdconlay lingpiens whiskh
as finely di\yi j: ] (oY ' . i
origin, rmdic%ﬁ:ng!gg%l fﬂslingg m.\}g%g%%loéwgbé g’r?l%n% e((g)i];al ﬁ&?ﬂsh%ygegﬁ%‘(%dml of
sol vent s, watcempowwrof fomubdixi)ve subst ances or conbi nati ons thereof.
The active ingredients can also 25 Jbe contained in very fine

m crocapsul es consi sting of a Qol r.4M crocapsul es contain the
active ingredients in a porQusAg iefR" This enabl es the active
ingredients to be released I'nto nvi ronment in@gpntrolled amounts
(e.g. slowrelease). M crocéps |1y have dianmeter of fromO0.1
to 500 mcrons. They contain activg ingredients in an anount of about
from 25150 95 % by wei ght of the cApsule wei ght. The active

| ngr edi ent s FACANOR2 K2 WGk ERSALe A JIRRSH b Dyt B foluh 5 8
of fine particles i'n soli d “or Iqui I'spersion coin the tormof a
sui tabl e soKutGieikyl, TheCiealicaph (h-4hiatigmyk O Canpdoadionipti-€ ecyclaikybLanpl e,
Copol ymors, ORI S ieRFiG e ARy G e bt BB Oy Gices,
pol yureas, @@aliyls, &t0aCalon-amiioc2BORYIAD CAARIC T, BRAQUMRAR Bmino2dbonyl-
Chat ar & knGui BT ABLSETGHRYERT POLG Kk Fev Bt e H Lo B SEF ol
Al ternati vebyony®rihiret Rhwmipm?i_e@ﬁaulsaﬁe.&aaffa@mf WHModgﬂlyMi-@alkﬁeor
active ingredient is contained in the form of flnek%ﬁ@|V|ded

n

particles i RetgrosyiylCineaiyk vdrereinthe hsiereyeliloroietyis subrétuied by saassthrees
are not t he!@ %}?{? l]pgfgf g§£‘1’l@61e[ﬂff Iiegtl';l OI(')? J%itﬁlé]}\p&m tﬁEﬂer Tﬂg Iléy §S for

that are suitabl T the preparsa'?9 ,0f the composi'tTons accor ding
to the invedti&hAdrs’, RARIRHE, ReR° AR IRYR'Y RAbandiRY aretthesamermaghebe

used: er ol uene Y, e etrol.eu t.her, vegetabl ils

ncet one D e PTER G ofdpaRE coRbr Bl RS o I RRA o dine 0. The
o bonat e, B e ol 2l Eo oebersof
acetic aci d,S‘ﬁ?fP%‘E’étFB RCOTROHG L gi‘f‘glg@éﬁ%/e&@ﬁ?%p%"ﬁ%ét bghE{RESol ami ne,
p- di et hyl benzene, diethylene glycol, diethylene glycol abietate,




25The conpositions according to the invention can additionally

i nclude an additive conprising an oil of vegetable or animal origin,
a m neral Wolzwovabley]l esters of such oils or m xtures ofpcgusodrobE28&nd
oi | derivatives. The amount of oil addlt?ve in the conposition
according to the invention is generally from0.01 to 10 % based on
the spray m xture. For exanple, the oil additive can be added to the
spray tank in th i red, conc tratl n 30 ter

has been prepar egn ?}éef S?P%Cgmﬁl?%rghcda'ﬁﬁ PQB@V%%HCQ’é’Sﬁ? Eg}né,lmglpi

an oi | of vegetRingpised blyingto the@laiidreo TRNGRHS Grddr h he®lcidslly @ffécnoé
sunflower oil, enmulsified vegetable oil, such as AM GO(r)

( Rhone- Poul émouektiadsampagndof torma (Qst ers of oils of vegetabl e
origin, for exanple the nethyl derjsvatives, or an oil of ani nal
origin, WO 2009/090401PCT/ GB20091000126 - 30 - such as fish oil or
beef tallow A preferred addet Rins, for exanple, as active
conponents essentially 80 % by al kyl esters (@ fish oils and
15 % by wei ght nethyl at ed rﬁﬁe§ o and also 5 % by wei ght of
customary emul sifiers and pH nodiflsers. Especially preferred oil .
additives conprise alkyl esters of "C8-C22 fatty acids, 5especially

the nmethyl dafeiermhl WSANA“%@R% ab aéﬁdéd%‘ﬂa%mpmd @qaﬁnh@(n :K}ﬁ ras hyl
esters of lauric acid alnltlc acid and oleic acid, bein
@ansgt@ﬂ{yl-@?- 0)

i npor t ance. Cﬁ%s%k)é,s(ﬁze@@alml kadusillasyhEs- ﬁfydcytﬂaﬂ]kldt 6-C

met hyl -pal m &AS

prefgrrgd fé%?kﬁaC|dlﬁ%$ﬁy%%é%%% géﬁ? %ﬂkﬁ %ﬁﬁm%%é%%érgﬁ
2231 ( Cogni aCs@ﬁdH)N CT-E@@kylanmeaﬁbemylfﬁlI-Cedﬁlb’l-,\/]’dﬂ-dﬁf(ﬁrﬂadkﬂ) -groinkeaghonyl-

fron1the to f ICId Edj t|o t.h qn
T ore UmCRBp R Che R o R CIO AN Reretn e S8 o BBis SRUHEN
oi | addii végonat tbrbeRU,rWPﬁ&f ma)ﬂhle’ i edndyr cﬁffé‘[’enma:themilodmlyhcl -Cealkyl- or
sur f ace- act ve SU n on IO anl oni.c.or at1 on
surfactantsh @ @qﬂﬁ@b.%fﬂﬂé&sﬂ?mc& chylhoiet dnbstisd @ap%'ﬁ.tﬁr
surfactants Rér»ehlbm ﬁlfas%ﬁe 8 shadesdiffereMtd afi Ris w@r&lﬁ/\ﬂﬂéﬁéﬂ bERREBbERE to a
surface-active substances are ani oni ¢ 15surfactants of

dodecy! benz Y&y gieuperegpbor apde fhereof Theereferedes forgl) Ag Anah BorRS,
and al so nop?igie PURBGIaRIS, gf 1%“ 1€ df Xa@lh%%g%r ﬁée??é%ll ﬁth]"eype

Speci al preferencé 1S glven to ethoxylated Cl2 atty a

havi ng a5 degereespotding wbstithents dfia compuynsimfSorrmlai(l). Tz arefirencesfor R’ are the
comer ci al | are the . CGen P Clarla
AQ. Al'so p},{e e%rtkggrleﬁargn%sl sleg %uggorél& ?ogef%ontdmg sﬁ@sgg%elnél a cgmpound 0

pol yal kyl - oimﬂmlzrﬂ))ohxbe;& thaPR® brﬁpbtém&iyﬂl;olgért iThe yefierenaal for m5 aregthe same as the
comer ci al |

70, d al fl t ed
SO oty s refiiheeS et Suctoine Soiresponting hepols 8] SeprpoulR o uoias o

relation toeid&Ft thextrd cadsld bt hyd@okys generally fromito 30% by wei ght
Exanpl es of oil additives consisting of mxtures of oil or mneral

oi |'s or 2fleri vat i Pegothgesrkadingnt fheduyention previdesz methed ebsongrellingplants

Tur bochar ge hich(cowBasbapfits t(gﬂl’. pRihts Ttd @h@ (P&g's {eRoEh heM&dall%ff&ﬁve 25
GB) . | f desired, Tt 1S alsO possib for the nentioned

surf ace- act meuns9f e compend o6 fapauladEy i n the formul ati ons on their
own, that is to say w thout oil ptives. Furthernore, the addition
of an organic solvent to the o] i tisvel/ surfactant m xture nmay
contribute to an additional of action. Suitablé solvents
are, for 30 exanple, Solves? (r)] (ESSO or Aronmati dldbol vent (r) (Exxon
Cor poration). The concentratiog 0 Ns sol vents can be from 10 to
80% by weight of the total weight.ls0 | additives that are present in
adm xture with solvents are descrl%ed for exanple, in US-A4, 834, 908.
A comrer ci awhgreaval, AApAT Adiahd RYate g defirdl S aa®afpotiesFonmils (kaavry by

t he nane 90401PCT/ (3B20091000126 31 - NERGE BASF
V\8 % ?ky? Cy-Cioalkenyl, C-Cjoalkynyl, 3-Cmcycloa]kyl C3-C%:)(/cloalkyl Ci-

Cealkyl-, Cy-Cjpalkoxy-C;-Cealkyl-, C;-Cgcyanoalkyl-, C;-C;qalkoxycarbonyl-C;-



- 32 - surface-active agent:1 to 40 % preferably 2 to 30 % Wettable
powders: active ingredient:0.5 to 90 % preferably 1 to 80 %

surface- acipvepagani : 0.5 to 20 % preferably 1 to 15 %posatezthenvoize
carrier:5 to 95 % preferably 15-to 9096 anul es: active
ingredient:0.1 to 30% preferably 0.1 to 15 %solid carrier:99.5 to
70 % preferably 97 to 85 % 10 The fol |l ow ng Exanpl es further

illustrate, hu . the |[nteation. ., Eor. I Exanpl es
for her b o) dedbaf gl -%?1g§1(wn?%%§n%‘% Gl P {'@ﬁ%@?ﬂ“&b@%‘%‘mﬂ"
concentr alt es:,[@éa?dyVQalryln@ﬁegtll' l@rDIB 60riaS}|'I-@€aJ]rcGSﬂlﬂﬂ\- (lsiﬁdem yh@g@mﬁaiew:s Emamleed
castor oi 0 ol _ather of et ene oxide o

pol ygl ycol g’tyﬁ%l‘ t‘{t 1eg R?DWh'Gngr@ﬁ'll?gﬁlﬁémB% %éﬁ‘e%oﬂm?%)@g&%'ﬁgaﬁﬁ“ or
hydr ocar bon mtemcyag - D Ak bin the PR tefobdcFbislyal §1b9$tuféﬁ)bﬁ;<$ﬁ§ td e
concentration can be obtained fromsuch Concentrates by dilution with
water. VO RIoghichowy bpir/saps 0o difiorot 26a saipr Niwddesthpiged. dhe peefasences for

suitabl e foryiuge j3n,t O kLM kg + awdes,
active i ngré{}jign’t‘ﬂl é%ditkg’n}]il’ ?qnlgfﬂpgnggglggo ?ﬁﬁ?gﬁ%‘%&%ﬁ g@e sogi um
di i sobut yI napirespahdinesbktitoerds ef amimpopinbefdbrnpdd (fy The pefartives far R’ ai-tBe
nol of ethyl ene oxide). highly di rsed silici i d kaol i n88%62%35%
The act | ve EiF ache el sl o™ RORE EfredPrdine ol SR8 SHREURG! e
mxture is fofaloUndcyptdiad BAdarindt be Isididgell e mill, affording wettable
powders which can be diluted 15w th water t i ve suspensj ons of an
desi r ed 2oncent r &R .Comi’i_ll‘.ngﬁﬁg}é\’n_@ﬂm@\iﬁﬁ‘ﬁ Iné‘é"? a‘%%‘l‘ﬁ speh ?Wraeéiﬁg‘?{tasl?ﬁcb‘?ﬁ/y
di spersed sigd iglidntiag.| GheZRhPS IRV ComPbIIdS bre COpHRIIE bf Rrrhula ()M €. g.
CaC33 or Si02 The active ingredi ent_1s di ssol ved in mnet hyl ene
chloride and applied to the carrieR by spraying, and the solvent is
then evaporated off in vacua, AThelfirwfly ground active ingredient is
uniformy applied, in a n‘ixéﬂ,;\t\ the carrier noi St(l% ed with

pol yet hyl ene gl ycol. Non-dusfy t ranul es are ‘obtained in this 5
manner. F6. Extruder granules 4) o1 %1.5 % 1.4%97.0%b) 3%2 %2 %

93% c) | |
wherein A', A%, A®, A* and R* are as defined for compounds of formuia () and R® is a

group which can be metabolised to a hydroxy group; or a salt or N-oxide thereof. The

15  preferences for A', Az, A3, A4, RLRY, R6, RB, Rg, Rm, R“, R”, R" and R' are the same
as the preferences set out for the corresponding substituents of compounds of the formula
(I). The preferences for R® are the same as the preferences set out for the corresponding
substituents of compounds of formula (I) except that R> cannot be hydroxy.

Another group of novel compounds are compounds of formula (Ic)

RS

AIZ/ A:\ = R’
QP (1c)
AN

fa °
20 R
wherein A', A%, A>, A* and R* are as defined for a compound of formula (I) and R? is
C1-Croalkyl, C3-Cyoalkenyl, C,-Cigalkynyl, C3-Cyocycloalkyl, Cs-Cyocycloalkyl-C,-
Csalkyl-, Cy-C)palkoxy-C;-Cgalkyl-, C,-C\ocyanoalkyl-, C;-Cjpalkoxycarbonyl-C;-
Cealkyl-, N-C)-Csalkyl-aminocarbonyl-C,-Csalkyl-, N,N-di-(C,-Csalkyl)-aminocarbonyl-
25 Cy-Csalkyl-, aryl-C,-Cealkyl- or aryl-Cy-Cealkyl- wherein the aryl moiety is substituted
by one to three RT, which may be the same or different, or heterocyclyl-Cy-Cealkyl- or
heterocyclyl—él-Cﬁalkyl- wherein the heterocyclyl moiety is substituted by one to three



5 %3 %2 %90%d) 15 %4 %2 % 79% active ingredient sodium
| i gnosul fonat e car boxynet hyl cel | ul ose kaolin 10 The active

I ngr edi entwp2edks&ds and ground with the adjuvants, and pthﬁgmggygwlgﬁ S
nmoi stened wWith water. The mixture is exﬁguded and then dried in a

streamof air. F7. Dusts a) b) ¢c) active ingredient 0.1 %1 %5 %
15 talcum 39.9% kaolin 60. 0% 50% 60% Ready-to-use dusts are

obt ai ned by Xjng the active ingredient_wth the carriers a
gri ndi ng th@mnwk@fﬂm@bﬁthasw e iterens pid Rzeas@upgd%%e%gsﬁwtagohsed toa

concentr at eg; , .
gl ycol 5%%()/2%(/1?%%%%13%3%3%?0% ﬁ%gﬁglggﬁéogtpr{éeﬂg-e@%%%?co%%WE 202

et hyl ene oxi(aelylay é@diﬂmlm Rgmsl cnhfeoyiels%sapdz@lymn%yl -methyl-pyndlmum
56, 290 2 90 GASEOD ERPEANY: the Sl K ANURTS, ASEONTEIEE: B
5 R R'2Z R" and R are the same as the prefercnces set out for the corresponding

substituents of a compound of formula (I). The preferences for R’ are the same as the
preferences set out for the corresponding substituents of a compound of formula ()
except that R® cannot be hydrogen. The preferences for R? are the same as the
preferences set out for the corresponding substituents of a compound of formula (I)

10 except that R’ cannot be hydroxy.

A further group of novel compounds are compounds of formuia (Id)

OH
1 4
Aﬁ/ A\ = R
- 3 (1d}
ANAT SN0
|
R3

wherein A!, A%, A®, A* and R* are as defined fora compound of formula (I) and Ris
C;-Croalkyl, Cz-Cioalkenyl, Cz-Cioalkynyl, C3-Ciocycloalkyl, C3-Cocycloalkyl-Cy-

15 Cgalkyl-, C;-Cypalkoxy-C,-Csalkyl-, C;-Ciocyanoalkyl-, C;-Cioalkoxycarbonyl-C-

. Ceatkyl-, N-C;-Csalkyl-aminocarbonyl-C,-Cealkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-
C)-Csalkyl-, aryl-C,-Csalkyl- or aryl-C;-Cgalkyl- wherein the aryl moiety is substituted
by one to three R’, which may be the same or different, or heterocyclyl-C-Cealkyl- or
heterocyclyl-C,-Csalkyl- wherein the heterocyclyl moiety is substituted by one to three

20 R’, which may be the same or different; or a salt or N-oxide thereof; provided that the
compound is not 4-hydroxy-1-methyl-3-(2,4,6-trimethylphenyl)-1,8-naphthyridin-2(1H)-
one (CAS RN 380634-13-9), 6-chloro-4-hydroxy-1-methyl-3-(thien-3-yD)-1,8-
naphthyridin-2(1H)-one (CAS RN 174347-23-0), 6-chloro-4-hydroxy-1-methyl-3-(thien-
3-y1)-1,8-naphthyridin-2(1H)-one sodium salt (CAS RN 174347-24-1), or 6-chloro-1-

25 ethyl-4-hydroxy-3-(thien-3-yl)-1,8-naphthyridin-2(1H)-one. The preferences for Al, A%,
A%, A% R RY R R, R® and RY are the same as the preferences set out for the
corresponding substituents of a-compound of formula (I). The preferences for R3 are the
same as the preferences set out for the corresponding substituents of a compound of
formula (I) except that R* cannot be hydrogen.

30



30 wat er 87%09%62%38% The finely ground active ingredient is
intimately m xed wth the adjuvants, giving a suspension concentrate
from whi chweuspepsbons of any desired concentration camrchembiiaiined
by dilution with water. WO 2009/ 090401R€T/ GB2009/ 000126 - 35 -

The invention relates to a method of controlling plains which
conprises applying to the plants or to the |ocus thereof a

vent i on ol so. 1 rsebEr AR 1 blesd §ATRANP BBl TPl af v o

conpri ses applatiog to the pI ants or to the |locus thereof a
herbicidally effective amobunt of a conpound of formula (1). The
invention also relates -to a nethod of selectively controlling grasses
and weeds i npglops of useful plants which conprises applying to the
useful plants or locus 10 thereof or to the areg of cultivation a

her bi ci da&l | ylablerleovides Wrromppurgs of farmad by where R ds Z6ibis-(ifJuor@nashid)-of
useful pl antpﬁgﬁe)q éﬁﬁ'ﬁ%&?eh&%@eo%ﬁe%ﬁgtef&cﬂfoﬂ g to the invention can
be used incl'ude perénnial crops, such as citrus fruit, grapevines,
nuts, oil palns, olives, pone fruit, stone fruit and rubber and
annual arabl e crops, such as cereals, for exanple 15barl ey and wheat ,
cot t on, orlseed r gpe, nalze rice, soy beans, sugar beet, sugar cane,
sunflomers OFRQ aRS and veget abl es, especrally cereal s, maize and
soy beans. ras es and weeds tgybe controlled nmay be both
nono- cot yl edenets. speei es, for exanple Agrostis, Al opecurus, Avena,
Bronus, Cyperus, N gi taria, Echinochloa, Lolium Mbnochori a,
Rottboellla Saglf?arla Scirpus, Setaria, Sida and Sorghunr and 20
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5 formula (1) + isoxaflutole (479),
mesotrione (515),

conmpound of formula (1) +
conpound of forrmula (I) + pyrasulfotole (CAS RN

365400- 11-Wo20m@p@ound of faornmula (1) + sulcotrione (74EncR2009000 D

of fornula (1) + tenbotrione (CAS RN 335404-84-2),
formula (1) + topramezone (CAS RN 210631-68-8),
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M xtures of a conpound of fornmula (1) with difenzoquat netilsulfate
(248). M xtures of a conpound of fornula (1) w th diquat dibrom de
(276). M x\tvgrzm,ro@(fwla conpound of fornmula (1) wth par aggaiceh®hbass de
(614). 30The mixing partners of the compgund of formula (1) may al so
be in the formof esters or salts, as nentioned e.g. in The Pesticide
Manual , 13th Edition (BCPC), 2003. The reference to

gl uf osi nat e- lium al so applies to glufosinate, the reference to

cl oransul amtetHyl al so applies to cloransulam the reference to

di met henam dradlesOproViGe 2P bPEHhEBZLN FhOR WL 262-chidfd-3,6-difapfd-i es
to di net henam d-P, the reg rence to fla M al so applies to

f1 anmpr op, arfberheind & apd Re ga"ledhepwlicﬁ Hf%gp 351%11 um al so applies to
pyrit hi obac,TagjeQ The m xing ratio of the conpound of formula
() to the mxing partner is preferably from1:100 to 1000:1. 5The

m Xt ur es 5c ariFahWanoag@o'iMoylpb@nda9é£onnnlat(l‘0ewatrg\1?e4s%nhlpr9n4aﬂu0ro—phenyl
formul ati onsan& '3Mksﬁav%?t?eevalu%?B%téfcfm'ﬂg{eqd' ent" relates to the

respective mxture a (1) with the mxing

partner).  Table 5Addi ti onal ly, one or nore of the foI | ow ng her bi ci des
or plant gr ul at rs _can be ac und
of Porml o Geble AaeavteTd BEPemaoRbRRTRR: SRR & LoneRrarEn DR o

m xture.as @dgsRfRER’ Bdhveve: vahek pded @mabB)1. acr ol e| n (10) al achl or
(14), alloxydim (18), anetryn-(20), ami earbazone.(21), ami dosulfuron
(22), an‘iono)c&ﬁél—éé)yr achl or (CAS RN 858956-08-8), anitrole

(am notri azal,g) 5(&501@589'@@9&&,9&1@ uf foﬂﬂatag 0 &t 1 4 01678, oAl
(36), aviglygine azateni din 68049- '83-2), azinsul furon
(43), BAS 8@%943‘( svﬂwﬂmizaﬂsrﬂg@eh) befl ubutami d (55), 15benazolin
(57), bencar gne (CAS RN 173980-17-1), benfluralin (59),
benfuresate , bensulide (65), bentazone (67) benzf endi zone (CAS
RN 158755- 9% alile 7 thevidastiocypaipomds 69jormide (o ivbera R’ @s?l)}l;lotm—?; -arifabmsnethyl-

(bi al aphgs) bac- sodi (86), bromacil (90),
bronnbup %@?éangkbﬁﬁig @ylﬁ? éﬁg &ﬁﬁ%@fg§{17 4), butachl or (100),
but am f os ( @Bk 8: butralin (105), butylate (108), cafenstrole (110),
carbetam de (117), 20 chl orbromuron (CAS RN 13360-45-7

ehl orf | ur ena](a lﬁé%m\rlgqsf@@))mpewﬂdéP%&éﬁh@')awhﬁfeB?g%%-chle%?r%mfﬂ%ﬁhﬂ-
(144), chl ok ULER? Gl R have Melatulaglistel MBtaB)1.(148) , cinnmethylin
(153), cinosul furon (154), clomeprop (160), cunyluron (180),
cyanam de (I8P 9: cyanazine (183), cyclanilide (186), cycloate (187),

cycl osul,fa I P{fﬁlgc cﬁ]fe?d@l-"
dgs medi p&am@g%&&aaeessn@t F%E%&?éﬁ%&%@ gg&@%?%?lma aﬁ eni
(229), di chlpberpfi (apd Bzﬂt)R bive itheorprespstéd 123be, 1. di cl osul am (241), .
di mef uron (%5 di mepi perate (257), dinethachlor (258),
di met hamet r ), dinethipin (261), dinmethylarsinic acid (264),
g! mh tram n((a nglea)) pradiidest7o b&nﬁ%@@ ofidhig.!l@{lel \ng’ie gf&ssz) Rﬁﬁcﬁlgé&ﬁﬁllhmg 05)

i thiopyr DNOG : A endot ha :
EPTC (%9), Pg%‘{ﬂ’(?e‘égbaé‘gggg’%"eéli%"éi‘#?ﬁ?tﬂrﬁb%) et haret sul furon- 30
nmet hyl  (;306)rabigtinephon (307), ethofunmesate (311), ethoxyfen (CAS RN

188634-90-4), ethoxyfen-ethyl (CAS RN 131086-42- 2),. ethoxysul fiiron
(314), et obdaplgdi «nrqules)'i’o cpapeyngs afforauly Qzls\yhere& it dishlorerpflupms 3) |

{1 ucet osul 1 AFaRECRAR” Bt BT BB Y Gl BPRApPRIGHle £ S0 (0 e
?POWOQO?OIMOO%OOOIZF - 41 - qufenpyr ethyl (371),
i 3 < 375
{1 i pr opyn TP FARPEPEFRD SoonaeRp ez B ek A HERT I s Bagrons-
f | uor oglsycohhast,hnd RE 38OR> hdve dovadizs (ﬁé\ﬁnmbﬂelﬁl%- 15-7), flupropacil

(CAS RN 12081,90 70-2), flupropanate (383),
flupyrsul fu hyl - sodi um (384), flurenol (387), fluridone (388),

Table 13 provides 70 compounds of formula (I'), where R* is 2,3-dichloro-phenyl, and R}
and R> have the values listed in Table 1.



2, 3-di hydro-1Hinden-1-y1]-6-(1-fluoroethy0-1,3,5-triaiine-2,4-diamn

e (CAS RN 950782-86-2),

1- (2- chl orweGoprepyl i m dazo[ 1, 2- b] pyri dazi n- 3- yl sul f ony@TAsK2d090012€

di met hoxypyri m di n-2-yl)urea (CAS RN 57%15 88-2), and

5-(2,6-di fluorobenzyl ozymet hyl ) - 5- net hyl’-'3- (3- met hyl - t hi ophen-2-y1) -4
, 5-di hydr o-i soxazol e (CAS RN 403640-27-7). The m xi ng partners of

the conpoun rmula (1) may also be in the form of esters or
salts, as ng{;ﬁﬂ—o#ed e.g. in The Pesticide Manual, 13th Edition

(BCPC), 2003rablbilngovigéseranaotiiisdEe denUEr(fPﬂrhé@ (ﬂ“ﬂs”i @Jdﬁﬂl&l&ﬁhér@ﬁ h@R?
aci fluorfen, and the reference.to bensul f'ur on- met hyl” al so applies to
bensul f ur on anétRcha"eFH%VﬁP%lﬁQfdrlafrP}deéf the conmpound of formula (1) to
the m xi ng pf%g?@ is preferably from: 100t.o 1000: 1. The

m xtures can advant ageously be used in the above-nentioned

f or mul at iSonsT22® 1Giprowiiis K compeurtida of fomaularbj; whére R s 2,8kahiso-plentyhand R?
respective W 0 la (1) with the m xing
partner). %éh Ef%ve%eﬁ%ﬁﬁgeg&h 51‘u| a (1) according to the

i nvention calhbhllsso be used in conmbination with one or nore safeners.

Li kew se, s _of ~a_conpound of formula (1) accordin o the
i nvention wi hl%c}ﬁé’r‘bvﬁdeﬁﬂﬁégg‘ﬁ?‘ﬂﬁ'éPfﬁépﬂﬁg)dﬂéﬂégﬁlsﬁ @'élcbgrch@?@ﬂ: andR’
conbi nati on aﬁﬁRﬁhMQhé){?alﬁggI]ﬁteaﬁf €38 §. The term "safener” as used

herein neans a chem cal that when used in conbination with a
her bi ci d@ réréhléég-the undesirabl e effects of the herbicide on

non-t ar get

i ury by harBeol Aaaisse? SRiRlerof Arae EINMALR, BACERBRES oMo,
the weeds. mos:a{phﬁeza@nd&%an@ mx@zhe(m;es ligehinxBabter1.( 63)

cl oqui nt ocety e (163), cyonetrinil 30 (CAS RN 78370-21-5),
cyprosul fa S RN 221667-31-8), dichlormd (231), dicyclonon

(CAS RN 7926861218 mvufee e bbrapamds ef fotrilh (1)33Here R Brogd-@ichidrd- 8- 82fuoro-

flurazole (38 flu gm (399), furilazole (413) and the
correspolgd ﬁ%él PEWE ‘?P‘ i]F%fﬁ-ﬁ.leVéi‘ﬁ?FSt?%‘?&)a bledef enpyr - di et hyl
(506), 2- rreH‘hlﬁl&)EN— [[4 Enet hyl am no) car bonyl ] am nok WO

2009/ 090401PCT/ (B2009/ 000126 - 43 - phenyl]sul f opyl kbenzam de (CAS RN
129531- 12- 0)Fablp AP piorides £0 sompnndsief formsda ﬁm where R Qm-?aﬁ;dleﬁimﬂﬂl-methyl-
exapet i ni | phé9Bhny ROAId RUAE ik AREL RRERH 1B M X Ures of a compound
of formul a wi th benoxacor and a conpound of formula (1) with

cl oqui nt ocefL@QQQUa 2l . The safeners of the conpound of fornula (1) may

al so be,jn il

Pest i ci éb I\/gnuaF%%@ﬁs E@&ﬁﬁé ug?%@?:%‘mlg%ﬁﬁheﬁg gf%e&&?ggx?'@ﬂe“yl and
cl oqui nt oceR—uﬂmﬁhaabﬂmxapmk ligsd indTableolqui nt ocet, and the reference to
fenchl orazo 818 1wyl al so applies to fenchl or azol e, ete.

Preferably *Xing ratio of conpound of fornula (1) to safener is

from 100: 1 Tﬂ)]é.zllﬁmvﬁlS@B@?tcﬂhédﬁnHi SMfortlild (19 OvHerd R* éQTrh@thaaySSJ&mﬁ)r&an
advant ageousl be useﬂ ove- nenti oned fornul ati ons (i n which

case "acti v%‘e Y- BRAnY la“dF‘e%{jc%sh%véﬂterf@l‘#eébﬁ%ml%lerh xture of
conpounds of Tigg pil a (1) with the safener) It is possible that the
saf ener and_a conpound of fornula () and one or nore additional
her bi ci de( sTabl¢ 22 prayidesfGcampaundsiofSormila Eievhess B’ is 23, 6-gichlyd-phertyhand
saf ener () one or- nore additional

her bi ci de(s§ @%ﬁﬁ‘,@ hfggquELgl ‘%)ié)%%gﬁ i'ed to the I ocus pre-energence
or m ght beMed to the crop post- errergence is al so possible

2ddi i onal FRVGFLP BEiCR) 70 Py of PR 1t egee%“ A Bppipmethory-pheny,

exanpl ezq t hardsef2a0 @° havodt vhiee@dd igdakigfior e sowi ng the Seeds as a
seed treatnent and a conpound of fornula (1) and one or nore
addi ti onal Fable24:; des, if any, mght be applied to the | ocus pre- 20

Table 24 provides 70 compounds of formula (I'), where R* is 2-trifluoromethyl-pheny},
and R® and R® have the values listed in Table 1.




The follow ng Exanples further illustrate, but do not limt, the
invention. WD 2009/ 090401PCT/ GB2009/ 000126 - 45 - Preparation
Exanpl es \yozmmmhﬁofollomnng abbrevi ati ons were used t hbcautHoustoodiRé S
section: s = S|nglet bs - broad singlety; d = doublet; dd = double
doublet; dt = double triplet; t =triplet, It = trlple 5tr|plet, q
quartet, sept = septet; m=nultiplet; Me = nethyl; Et = ethyl; Pr
propyl ; SrAR 4. 1. Reactions which are covered by Schenme 1
Exanple 1. 1'i%reparat|on of 2-.am no-nicotinic acid nmethyl ester 00

g/EBSI CHN2 O—'I(fb% [ikald&NﬂZ:NMﬂBun'ﬂ@ gﬁfo‘imhlat(l'p whek r11{4 is 2| 4, (6—8tm;17116t)hy1—ph§ny1, and
am no-pyrigdin car aci i n nmet hano an
t ol uene (10 %%DERUH tg?l?’ Pﬁd@f‘?déﬁﬁiﬂ‘fnﬂere was added a sol ution of
(trinmethyl sityfe)rg: di azonmet hane (3.625 nl) (2Min diethylether). Wen
the effervescence fromthe reaction had subsided a further portion of
~(trimet hyA siTaple2ginaovidestMeamwpowids pifonnnla(Bhwhere RS é i-Hichlordvpyrjd-duyk and
added. The rEagh RS \Qﬁéi at anbi ent tenperature for 20
hours. The reac{l:RoﬁaJV\g/ads%%&sc %J{/J%%gl tion of acetic acid (0.2 ml).
The mxtureMkezﬂoncentrat ed and the residue partitioned between
di chl or onet nd a us mcar onate (5% [
phases vverehlz"‘ggaﬁ é’t’%‘ﬂ&éﬁﬁ cf’WE 'ﬁa PraLew ﬁﬁ? Re}&i%gﬁlpﬁﬁ Q?\Pﬁij”ﬁi
further di CFR3Qh@l{éh£m&ev£ﬁlm1ﬁﬁﬂm’nﬁﬂie prgani ¢ extracts were dried 20
over magnesi um sul fate and concentrated to give 2-am no-nicotinic
aci d metMHy| Igbleds: as a |ight yellow solid (968 ng). 1H NVR (400 Miz,
CDC13): 8. 211=a§1e2,1§ wldé%coﬁp&%&o%nﬁﬁ% (ﬂ)H)vher@ Rﬁiszﬁe Bfthlofd- yiridls-yﬁ 89
(s, 3H ppm ‘éﬂ% npounds made ‘wer e nade usi ng ana ogous
procedur es. Rﬁ@@l&nﬁﬁ@-tb—‘- 1F€t§r11étﬂ¢|ilt'5?tblmlc acid nmethyl ester. 1H NWR
(400 MHz, CRGRhy. 8.03-8.05 (d, 1H), 6.59-6..61 (d, 1H), 3.88 (s, 3H)
ppm 3- Ami nG- pyTi di ne-2-carboxylic acid nethyl ester. 1H NWVR (400
MHz, CDC13) TaBieQ9 psavids (frcobphundd ofberuld {I') whert R is Z4-8ighIBradFyrida3-yl, lad

15167? (E;DZ I Z‘u’fn‘gRQ%‘%glgﬁ E{I_QCS#Q%E}H Tm\ﬁ% ﬁ009/ 090401PCT/ GB2009/ 000126 -

242- (2, 4- di ghbleno: phenyl) - acet yl am noknicotinic acid nmethyl ester

Cl DMVAP, pyr xal yl. .chlo | dded dropw se to
o Y Tl 38 ashhed g SO Prka ol b B bRy -3 91, Bnd
di chl or onet pdRgd Rihvdlie Rllu-a Mbikc® i Tdgper ature. A drop of

N, N-di net hyl f ormam de ("DVF"') was added to initiate the reaction. The
reaction m Xeledlivas stirred at anbient tenperature for 2 hours. The

react i on,m
i ssol vy | Aot 81 PRGN bl ol B o kel R fe 25 Sicflblo YHLT L35
to a cool edeaw kdvgthe/vabifes Bstadrimbabid Lot i ni c acid nethyl 10 est er

(200 ny) (E@é%l 1), 4-dinmethylam nopyridine ("DVAP") (32 ng) and
pyridi ne (O: in dichloronethane (5 ml). The reaction m xture

was al | owed Thlﬁie\ﬁapmvidms aﬁbompﬁunﬂeﬁﬁefrﬁlhlu(ﬁ whele ®f iy 3,@dichlorapfideyl, and
tenperature_gor, 16 h n m xture was partitioned

bet ween di cKi 5‘?‘1)% vﬁé %51&&1 @%&/drochl oric acid (2M. The
phases wereTagpasat ed. The organic layer was dried over nagnesium
sul fate and_15 concentrated. The residue was purified by colum

chr omat ogr apRgle 83 PEIvides 20 genpquars efformyla @ewaere R’ isci-ehlsrarieflyereparid-29

to 2:8) to ¢ ki BR¥aid }fag Waf%?l‘é? cetyl am nok nicotinic acid
methyl estef as a% lﬁst Vel gum (1 81 1H-NI\/R(400 MHz, CDCL3):

1081(bs Ia.u_;;s_e59860(m 111), 829831 (m 1H), 7.42-7.44 (m

(< 2ty 3 3 é%fﬁﬂs afsfrietnd ol Shrraipngnes oinialbraatherrite

usi ng anal ogaits23t,eaé B BRER’ have the values listed in Table 1.

242- (2, 6-Di ¢hl oro-phenyl)-acetyl am nol -nicotinic acid nethyl ester.
1H NWVR (400&&1&—§)CD013) 10.74 (bs, 1H), 8.59-8.61 (m 111),

Table 35 provides 70 compounds of formula (I'), where R* is 3,5,6-trichloro-pyrid-2-yl,
and R and R® have the values listed in Table 1.




WD 20091090401PCT/ GB2009/ 000126 - 47 -

242- (2- Chl ow 3, 6-di fl uor o- phenyl) - acetyl am no]-nicotinic acid nethyl
ester. 1HWbRooddXoMHz, CDC13): 10.88 (bs, 1H), 8.59-8.red/dBmoshidike
8.31-8.33 (m 1H), 6.98-7.14 (m 3H), 4237 (s, 211), 3.91 (s, 311)
ppm 242-(2,6-D ethyl-4-methyl-phenyl)-acetyl am noHi cotinic acid

met hyl ester. 1H 5 NWR (400 MHz, CDC13): 10.16 (bs, 1H), 8.59-8.61
(m 1H), 8.2¢sR% %3 (dd, 1H), 7.04- 7.07 (m 111), 6.97(s, 2H), 3.94
(s, 2H), 3. 78‘?? 311), 2.62-2.70 (m 411), ‘2.34 (s 3H), 1.18-1.23
(t, 611) ppndable 36 prov1dcs 70 compounds of formula (I) where R* is 3,5- dlchloro-pynd -3-yl, and

5- Brono- 242-42- enyl) - acetyl am nokni coti nic
acid. 1HNVR éﬂa% e%g‘%Sﬂ%(a T%"g P{1)1) 8.62-8.63 (d, 1H),
7.12-7.18 (nTabkty7: 7.03-7.08 10(m 1H), 4.31 (s, 211) ppm

6- Chl or o- 242 | o 6-di f | uor heny 1 I am-nokni cotinic

aci d met Hy E@fﬁér%fa‘#ﬁ%%ﬁ ce%eumz? OpéwéiéB)) hgeds SCEY dwi_lﬂxy 0-Pgi4-yh apd
gdé41(11) Zzlﬂ%gRiﬁafﬁe@ﬁheshzstegﬁi'falﬁgl(d 111), 6.96-7.03 (m 1H),

: s, s, ppm

342-(2, 4-Di cﬁ'ﬂlﬁﬁ. pheny1) - acet yl ani no] - pyri di ne- 2- car boxylic acid

T R i BB O Ay oy

3.99 (s, 3H)p,yr13 -304, qné, R* 2kl Rppawe the values listed in Table 1.

312-(2- T{OI f t hoxy- phenyl) - acet yl am nokpyri'di ne-2-car boxylic acid
met hyl este MR (400 MHz, CDC13): 11.04 (bs, 111), 9.10 (dd,
111), 8.41 ('ldlﬁle 319|15)‘0v1(7353003m5&n(dﬁ1bf foii}la (18, Qﬁcréi?f is¥PLdhlorod-BHlubRmeRi)-

ppm

20342- ( 2- ChiPYFig3 g & IaB%PcBaVﬁH}é%W‘)ESQ&@@WW%Ed pyri di ne- 2- car boxy
lia acid nmetfyleqgster. 1HNVR (400 MHz, CDCL3): 11.09 (bs, 111),
9.08-9.09 (dd, 111), 8.42-8.43 (dd, 1H), 7.46-7.50 (m 111

g (2)5(5 (15;3 (rﬁablz:étppr%ﬂgqsgﬁgm;lzwisgf fggnylg (I')gmgreggmc;chloro-Z 2r1ﬂugrome|thy1—
4 sDi la-A- 1B aRPR TPy r | di-ne- 2- car boxyl 1 c
aci d met hyl 2§t A B %3‘40383é em%oé%?‘ %62 (bs, 1H), 9.10-9.12
(dd, 111), &abRA&: 39 25(dd, 1H), 7. 44 7.47 (m 1H), 6.98 (s, 2H),

?t 886(1% gE)I‘abl% 4§¥m§v§des%a%2>mp&m9§ o? form ISE‘I‘) I]ierl'R4 i?s 2’3 ?5 g.ndhlt%'%]i)yhd j4-y%1
442- ( 2- Chl orand B? GnddR T have tie-vahenlistyd incRablel 1ani nokni cot i ni ¢ acid net hyl
ester. 1H—NI\/R(400 Mz, CDC13): 11.27 (bs, 1El), 9.15 (s, 111), 8.60
(s, 2H), 7.13-7.19 (m 111), 7.05-7.11 (m 1H), 4.04 (s, 211), 3.94
(s, 311)z0ppm The compounds of the invention may be made by a variety of methods, for
30342 (2-Chl oro- 3 di f | uor co- phenyl -acetyl am ncd-isonicotinic acid
et hyl ester exampl hmh@ qgsiglescabrdiig)Schergesgiodps, 1H), 10.00 (s, 111),
?11)4 ( g, 4%1 2—1) 7557 1)7@05%&91& g fmjxﬁﬁla (3; ag-'s)hozvn]jg SQﬂémé- her%moﬁl' Az 1139 ﬁdﬁ'A“
2009/ 090401?@1@’5@@@@0@@2@@ QBformUla(D andR lSC| Csalkyl canbemadeby

642- (2- Chl ot o, oﬂhfat‘d'ill%p ¥ (Q JA‘Z ] 430 | a&ljerl &ar b
oxylic acid et rl ester. 4?8 6 le bs
9. 64 (s,251Hfor akoﬁ@eﬂncﬂﬁ‘ fompuld € ylaﬁlélﬂ)dikﬁkﬁwd Mthé.t&sonéhkﬂlid‘ih 2 a(thor

4212)2 (g ?érl1l ore%‘)mg’l_% ¥ 45@&‘85%&?{5?§WQYWWWS%W‘?‘W&%W 82t ar boxy! i

c acid 5Smet bdﬂveﬁi‘éht@f be &a&é\d]dﬂtﬂliﬁﬁ)@blmvem}e sukfl-af hefiafol ahltloludhe19
(s, 1H), 9.06 (s, 1H) 00-7.15 (m 2H), 4.40 (s, 2H), 3.98 (s, 3h)
pm using (tnmethylsﬂyl)dlazomethane as reagent.

ofini ¢ aci d met hylCaa o S Ay R R S AT or ©
8.52 (d 301H)30m1701m¢0f fomu(arﬁ) anBiR ' i6 QCsalkglicat ibp nibkf by readtion(of an 2ffino-
3.99

10242( ?3 Brl_%#t% 'g%cﬁ'ﬁroorf (gorgmh G’%?Sod“ﬁ eny 1)) él?éet‘?/ﬁarﬁ h‘é‘?:?ﬁdc%i ?rﬁl"‘%d?{éw%

for a compound of formula (I) and R'® is C;- -Csalkyl with an acid derivative of formula

(4) wherein R* is as defined for a compound of formula (I) and X is halogen or hydroxy.



-49- 8.27 (dd, 1H, 7.66-7.70 (m 1H), 7.38 (d, 111), 7.20-7.23 (m
1H), 7.05-7.08 (dd, 1H), 4.11 (s, 211), 3.92 (s, 3H ppm The

fol | ow ng warhewagks, wer e nade usi ng anal ogous procedur §girGRB2009/000126
53-(2-Pyridin-2-yl -acetyl am no) - pyri di r_19232_-car boxylic acid nethyl
ester. 1H NWMR (400 MHz, CDC13): 11.36 (bBbS, 110, 9.10-9.12 (dd, IH,
8.67-8.69 (m 1H), 8.40-8.41 (dd, 111), 7.69-7.73 (m 111), 7.45-7.48

E rsn, %::DD ' p;mSﬁafé‘l%{% 373{%{%(4}_ }s}g?naﬁ?ié:ﬁ]gﬁé? ﬁén\gvg%re %(|_1|)s bhlﬁﬁr?e% tlgesréac:tgig?l ban4'-. 00
3-(2, 4-di chl &h%ﬁﬂnﬂ?‘éﬁb I}::Sxﬁedéivﬂroﬁﬁéﬁraﬂ}ﬁn%e BrebaRb by Bd,;cs@,i shetPas tA88ylamine or

(Conpound DI of  Tabl e | Cl NOC Amxture o ] )
242- (2, 4- di Ghigs-pRSKAbIe wévent; Fuchian atetindtois ofidichipromethanehgptionaltyeysines

VN O ot by o e Eg O pRORE sHE S PpRRY k) B bire X it ) the

reacti on Smi xtastien-vanscoavéngantyl bt cardeddut tuging ad hmide chepling mathodefoa exhnpgieby

stored at ambient tenperature for .16 hours. Vater. (5 wa.s ded to
The react i oncit 118 TaRiF RS Rl 8 LIRE oS0 eqalimyp kg Aplottac o
hydr ogen sulN-g-&ineliMdniinoprbmi)) N"-elicaiRtnidd I8 chREdé SBDACY iR fd
washed successi.vel \gith ter, and diethylether 20 and dried to give
Conpound DI Pé?seﬁfﬁﬁf & bpFeatuch apfietiulagyie, i ¢ sutablg polverisusiyis dighiergmethane,
conpounds MR theeARidIBADIHS iathoRNRhBR AN DRELRSRWEE B Tetrahedron (2005),
6- (2- Chl oro- 3, 6-di f | uor 0- phenyl ) - 5- hydr oxy- 8H pyri do[ 2, 3-d] pyri m di n-
7-one. 1¥ N¥R(4020083444085d6- DVBO) :  10. 97 (bs, 111), 8.93 (s, 111),
8.78 (s, 1Hy, 7.26-7.32 25(m 1H), 7.12-7.18 (m 110 ppm

Compound Nos. Al, A2 and A8 of Table A, Conpound No. B2 of Table B,
Conpound Nosgchée1D3, D4, D12, D14 and D33 of Table D and Conpound
No. E4 of Table E. WD 2009/090401PCT1GB20091000126 - 50-. ExanBLe
1.5: Preparation gf A4- Hgdoaxv- 3- pyri di n- 3- y 3B £ COOR

81napht hyri di n- 2Aine ~T( Conpound_No. D 1] ofAiJTab e D NaOEtHg To
a solution of 2-atneajcotinic acid methylAegier (,200 ny) x¢Exanpl e
1.1) in 5 /V, N-di refhyl ¥z mani de (" DVF" ) 2n)" was added sodi um

et hoxi de (21 Al) (2]& by wei ght in ethanol) fdBl owed by 4

et hyl - 3- pyri dyl - acet aﬁe (200 yAbkss, The”reaction m xture was h‘eg\t ed in
the m crowave at 150C for 15 pgseutes. The mi xture sx gaenched by
addi ti on of aqueous hydrochloric dcid (2M (0. 794! | aaroidé hen di | ut ed
with water. The precipitate was/ sol ated by fil¥F%t| owupind washed
with water and finally tgituraed with 10di et hyl ethePefef give

4- hydr oxy- 3- pyri di n- - 14441, 8] napht hyri di n-2-onge as _a heige solid

(109 ng). 1H NMR - DVB0) : pgld. 75 (bs,,2% 8O98 (m 1H),
49 (dd,—l—gr),_s.35-é°‘.|3'37 dd, 111), -7.98

8.52-8.53 (dd, 1H3 8, K

(d, 1H, 7.45-7.49\(Aid, 1 7.23- 7.26 (dd, 1‘\—‘1)~A r15The

fol |l owi ng conpound (@s fade usi ng an -anal ogous procedulre: _{Lonpound
a

No. A7 of Table A le 1.6: Preparation of 23-di '§I - propionic
aci d W; R1COC|,

3-(2-chloro-3, 6-di fl uorgphelyl)-2- oxo-1, 2-di hydro-f1, 8lnapht hyri di n-4
-yl ester 20 Cae'pdund D4 of Table D (1.487 g) and pyridine

(0.978 M) were stirrked in dichloronethane (30 m) at anbient
tenperature for 5 mphul@s. 2, 2-Di nethyl propionyl chloride (0.21 m)
was added portionwige over g period of 10 minutes and the reaction -

stirred at anbi eA{”t ture for a further 3 hours. The reaction
mxture was diluped 25 wigh di chloronmethane and washed successively
wi th water, aqueousA'sodiumtydrogen WO 2009/ 090401PCT/ GB2009/ 000126
- 51 - carbonate (} d aqueous hydrochloric acid (2M. The organic

| ayer was dried over magnesium sul fate and concentrated. The residue

was purified by colum chromatography on silica gel (eluent: ethyl
tate /| h 1) to, gi 2, 2-di net hyl i;0N] id :

acetate 15 exaneB)ZICO pongdsgcl:fvfgrmdla (Ia Iwﬁrggﬁl,px&g 9&‘3,0 R‘l a(.:nd%lareasdeﬁned fora

compound of formula (I) can be prepared by treating a compound of formula (5) as



[ 1, 8] napht hyridin-4-y1 ester. 1H NWR (400 WMHz, CDCl13): 12.04 (bs,
1H), 8.82-8.84 (d, 1H), 7.89-7.91 (d, 1H), 7.67-7.71 (m 1H),

7.26-7. 30 wopoodiehos017. 01-7.05 (t, 1H), 2.71 (sept, 1H), PCTEGB20090®1¢d,
3H), 1.06-1.07 (d, 3H) ppm Coppound No. B3 of Table B,
Compound No. D15 of Table D, Conpound Nos. 15 El and ES of Table E.
2. Reactions which are covered by Schene 2 Exanple 2.1: Preparation

of 342-chl or r

hydr oxy- 1H- ﬁ@fq Iﬁ%&rglb Seqn 'g’?félegs np%‘a nhfa%\gaa%ﬁ &%(MP %II%NB{
F2CHCH2Br Kﬂ@mhylfonnamiﬂemr )htlumm hefan@{i@ldikilagt il tetoahypiofirag, optorally using
3-(2-chloro-3,6-di f o phenyl) - 2-

oxo- 1, 2- di hyd§F8»iye %hthyrldln 4-y1 ester (Exanple 1.5) (0.2 g),

pot assi um car bonaj aitéRatkitly; grhexarm islhdueuyer@ardhwhicd (O i @FtvANRe ésfer 1Be.
g) in NN-di methylforngm de, was heated to 120C in_a_m crowave

for 15 nidnutdsre XpeOReand Boﬁﬁis A ‘iﬂﬁtﬂ?@“v%és‘h??w{]ﬁ‘%‘?f(fﬂ'@aﬂ%)@?)\ﬁéé‘ﬁﬁ%qdﬂ?I
acetate and 3y@ffiiso b-gslﬁ SRR el FreaGiBA bfh eanﬁdmd bPRHALE £ dBARRAGN 1)
was dried over nagnesi um sul fat’e "and concentrated. The resi due was
purified by witl amnrb@hﬂmteogf faphwla 6 as ii¢fingd hepelin (helpu@mce of & hede, such as

oo o B0 i SR R PR BLFABAR g

The follomnmgmowﬁmﬂmmﬂﬁgnade wer e nmade usi ng anal ogous procedures:

S Exanpii8 2. 2: prLORRERTERSGPTgs et vian A A s AR it R are By

3-(2, 6-diet %i"a‘c%ni}ﬁﬁﬁﬂ/&fi@ﬁﬁﬂé{ {r) cabr B?ﬂpﬁr ted By reaction of a compound of formula (Ia)
0XO0- 1 2-di hydro-f 81n%§b$hvr|d|n 4-v1 ester,

Compound. No. D6 of
Tabl e. D) %s defined ipp3)gn nacibhisidech fsmalkdl NPCgrangeidpghydeidgof 100
mg) (Exanpl ?orﬁmia)(g"'té %@%ﬂi’l@mk’f!é@eﬁ&d%x)ac‘!@ﬁpo@ﬁ&igﬂfoﬂﬁﬁﬁ%ﬁ'dﬁﬁbnaﬂy
tert-butoxide (O Min tetrahydro- 10 furan) he reéacti.on
m xt ure was irsthg presencgof ah@bewph asciripidy r pprdige omlwwﬂlafsn a qgtablei s
m xt ur e \was ction
nlxturelgflF@g%ﬁ$%§§ggﬂgﬁ%¥gﬁ % era@ﬁamé%%'ours rT@%eeg?eactlon
m xture was concentrated and the residue purified by colum
chronatograsged OE silica gel (eluent: 1% ethyl acetate /
di chl or onet ~to0 give Conpound No. D6 of Table D as a white solid
(110 ng). 15 The f @t ow ng conpounds nmade were nmade using _
anal ogous procedures: npound Nos. A4 to A6 of Table #yand Conpound
Nos. D7 to D9 of TabIQ) c)MD 2009/ 099 01PCT/GBZ't§v00 1264 53 -
Exanpl e 2. 3: Preparatup f dlnegﬁgt-proplo
3-(2-chloro-3, 6-difA 142 or o- hyI - 2-pxo-1, 2-di hyd
ro4l 81naphthyr|d|n ﬂ\y est r ( Conmpound No. M 5To
a solution of Cbnpound\NoN © of Table D (Exanple 2.133 (300 ng) in
acetonitrile (3 m) was adted 4- di et hyl am nopyrigd) ne (" DVAP') (10
ng) and 2, 2- di net hyl -fopi onyl chloride (0.21 m). T ion
m xture was heated in a mcrowave for 1500 seconds at g?ﬁ#‘ _
reaction m xture was concentrated and the residue purlfle by col umm
chronmat ography on silica gel (eluent: ethyl acetate Rhexane 1:4) to
10 gi ve Conmpound No. D10 of Table D (24 ny). The foll ow ng
conpounds nmade were nmade using anal ogous procedur eé: npound No. B5
of Table B, Conpound No. C2 of Table C, Conpound ,Nas. 16 ahd D19 of
Table D. 15 Exanple 2.4: Preparation of 2,2- dlnﬂ%myrmpr lonic acid
342-chl oro-3, 6-di fl uorophenvl)-1-ethyl-2-oxo-1, 4idi [dlydras 11, 61naphth
yridin-4-vl ester (Conpound No. Bl of Table B) c AE ONO Q0
2009/ 090401PCT/ GB2009/ 000126 - 54 - potaSS|un1canF nat 3(88 ny)
fol | oned by nethyl iodide (51 1d). The reaction ture was heated to
100C for 22 minutes in a mcrowave and then cool ed to ambient

tenperature. The reaction nxiture was dllutedzmhth eghyl acet at e and
20 6) Compounds of formula (Id) wherein A', A%, A°, A%, R” ahd R” are as defined

for a compound of formula (I), with R? other than hydrogen, can be prepared by treating



The foll ow ng compounds made were nade usi ng anal ogous procedures:
Compound No. D30 of Table D, and Conpound Nos. E2 and E3 of Table E
Furt her noneo 2600nmaond No. D31 of Table D was isol at ed @sTasyoponckict
of Conmpound No. D30 of Table D. 15 Exanpke 2.5: Preparation of

i sobutyric acid 3-(3-brono-2-chl oro-6-fluoro-phenyl)4-

(2, 2-difluoro-ethyl)-2-o0xo-1, 2-di hydro-[ 1, 8lnapht hyri di.n-4-y1 ester

( Conmpound f 0 cid
3- (3 br onp- chﬁ cgﬁtﬁglrugp%f f?@ﬂh?g@% deﬁlﬁ%qg 9) By 2tdh WRR ac?:ombﬁ bl
hydr oxy-[ 1, Eiih@p#hemm lsms‘ﬂieijliedd"st econfrbnidieffprnuia €y atddif is 4 leevigd gronp )

dded N, | et ine . ("Hunig' s.b " .83 ni 1
anbi ant t et B e e xeRhp BPROIGE of PP ok R e RDIRE S B,
t enperature ;Ja@ém:ee,fd bage, ich @s pelalstunDéhritinai, bhttliyeﬁl tmfpresence of an

2, 2-di fl uoroe ltrifl uorgrret hanesu| fonate (1.022 at anbi ent
t enper at ur e. a‘*rﬁ%o 2 Bpdideagich 3h PARSERUR @dwﬁsln§tsmbkoﬁomenfawéﬁﬁcetomtnle or

t enper at ur e ¥ QldinfetA Wrma RN optidnbiPlsire rglcrowave heatin dg as shown in Scheme 2.
di fl uoroet hyl'trifI uoromet hanesul f ohat € e ,f eac | on was

stirred overni gh?)CWPQHﬂﬂheffomultll(IéhWbﬁfrelnA AL A AY R R* and R’ are as

200] 090401 PR AGE: BAARRth PER TorkchimbatHaRBh, Batbs pifflrea by

base") (0. 83eantion afascoagdent affdmttie (Idpaatefined mﬁ};ws:h b p&d chloriddofformda

then left t d over. ctif conc rat

o 1 11 oed B St Tiden a0 pYaS P RRRS sk T RPSuieran R 18 detngffor a
organi c | ayebmp@md Of Fethul(th, 6PREeIN i’n&h@?l’eﬁﬁ@e mebags hwhraegbﬁs@umw:-
purified by_col um Ch[omé]?%irglgﬁb on.silica5 (eluent: 4:1

hexane: et hy PURXide gT BIGRS, Hbtyifab N&ovmguﬁwﬁyﬁi@@%@%ﬂ i ght
yel I ow sol i geefaftyd@Suthh, Oﬁmna@}a&qﬁ@g&rm‘,@m&ﬁﬁlg covered by Schene 3

t oExanpl e 3. 1: %reparatlon of

([2-(2, 6-diethyl -4-met hyl - phenyl) acetyll-nmethyl-amnol- nicotinic

aci d nethyl ¢ To a sol ution of
242- ( 2, 6] Eﬁ%ﬁ—zl met hyl - phenyl ) - acetyl am nokni cotinic acid nethyl

ester (Exarrpl e 1.2) (460 %m n N, Ngj get hyl f or meriale (DowR'S was
added 15 i odoneth é 2 ) at bq;ag\een -5C anfi] OC‘ under a nitrogen
at nosphere. The r ctl n mxture was—stirred forAR, ut. e before the
addi tion of sodium hpdriye (60 mg) (60% by wei ght (ﬁsp sion in
mneral oil) in one porg%at between -5C and.0C. T Y on

m xture was stirr at ObetWeen -5C and OC f 1 ur,” and then at
anbi ent tenperature for 2 hours. The reaction nxithre Wa%partitioned

)

bet ween di et hyl ether and 20 aqueous hydrochloric acid (2Maglhe
phases were separated and the org c pHak#ewas washed with brine
dried over magnesi um sul fdate and concentr BYE! The residlie was
purified by colum chro aphy on silica gel (eluent: Q% ethyl
acetate / dichl oromet han g) tp give 2 A
20(26d|ethy14rre ﬁ acet yl kmet hyl - anf§no) ni cpti ni c
acid nethyl ester as Ilg t orange oil (370 ny). AW
CDC13): 258.76 (m 114)N 8(m 111), 74474!"7( 119), 6.83
(s, 211), 3.97 (s, 3H), %.3 A{bs, 2H), 3.27 (bs, 3H), 2. 4/-2.57 (m
411), 2.26 (bs, 311), 1n09- 1R12 (m 611) ppm W (d)

2009/ 090401PCT/ GB2009/ 000126 - 56 -

2-([2-(2-Chloro-3, 6-di fluoro-phenyl)-acetyl] rret hyl - am no}-nicotinic

srat-an' (o DM o IR £ S Tl gt

311), 3.56 (wa CQIH)JQIH‘@ oI ortrayla @R)withdR otBer Braniayd@gen, and R'® is ds defined in 1)

bt o methy! R AR SrRE SRR S S PRy 2f b Rl o

synt hesi s. compoundof formula R’LG as defined in 6), in the presence of a base such as sodium-

hydride, in a suitable solvent, such as N,N-dimethylformamide, optionally using

microwave heating, as shown in Scheme 3.



WO 2009/ 090401PCT/ (B20091000126 - 57 - and the aqueous phase was
extracted with further dichloromethane and ethyl acetate. The aqueous
phase was wagizalivfobiach by additi on of aqueous hydrochl ori ecagpdowdddizand
extracted three tines with ethyl acetatgs.The conbi ned organic
extracts were dried over nmagnesium sul fate and concentrated. The

resi due was passed through a plug of silica 5 eluting vvith et hyl
acetate to give i

(320 mg) . The fof] Guitanatlh oitells G o 3RRedin gy B EResd S Rrathe

pr ocedur es: compound of formula (6) as defined in 8) with a base, such as potassmm tert-butomde or

3-(2,6-Di th 4 t | 4-h 1- HA1l..5 di
092" 10" one R RR SRR e A Ry epoistipTigh & iV g HORRIAL G ¢
(2 m341|2-|) ’467-( 5&&1%{0 3fu§dﬂ oﬂtiﬂhal]ﬁusﬁﬁg, Ifuﬁrovﬁlvaheaﬁng5 (s, 3H, 2.36 (5 3H)
. 34-2. m

(t, n%)ound No. A3 . of Table A
ConpoundSNo. B4 &%) GI“H'EH ‘B &ﬁﬂgﬁﬂ@la?\ﬁﬁﬁ nefl iyf), e @reparegingd SMRP NS
D5, D18, D2g.,Diafe ﬂeaa%g ggmﬂ_@ﬂh%fﬂnn%ﬁ @:&rﬂehﬁeﬁn%a wﬁﬁeweaaucﬁras of
2, 2-di met hyF-propi o |c a rono- 3- (2-chl oro- 3, 6-
di f I uor o- pheodithexamstiyjdisipzidr.dn 1s@:abiempmeot, suchas tetrphdnefitiagi fellgwed by

ester (Corrpound 18 h

("NaHMVDS') (298¢ %S‘d“(‘g{f@?ﬁ‘h‘“‘% Bt F?&P b o %ﬂaﬁﬁ“@ﬁ&ﬁ%‘ d%(séj(%zgmq@gwt‘“o
a sol ution @f“’ i5 abdefined ﬁ)-r{a[cam(a&nﬂfdfﬁrmu&(ﬁ} di f 1 uor o- pheny1) -
acetyl]-nmethyl-am no}-nicotinic acid nethyl ester (Exanple 3.1) (0.22
g) in téPrahydrofuran (5 m) under a nitrogen atnosphere and heated
to 40C for Bchaue$. 2, 2- D nmethyl -propionyl chloride (0.3 nml) was
added to the reaction mxture and the reaction m xture heated for a
further hour. The jyedcticmorit xtu&{g1 Iﬁgs partjati oeseen 25R
di chl or onet hane a‘Piti ter. The p '§ wer e leparat ed and thjiorgani C
phase was concenteﬂ\ed/ The resi due was purlmxxé,}3 coI um

chr omat ogr aphy on sift geI (el uent: ethyl / hexane 1:4) to
gi ve Compound No. D of Table D as an off- wth?]e §o| id (16 ). WO
2009/ 090401PCT/ G132009/ 000126 -58- 4. Reactiohs that are covered by
Schene 4 Exanple 4.1: Preparation of 6-chloro-2-nethykad no-nicotinic
acid nethyl ester 00 MeNN2 Ove Owe X=Cl, | amideini g' s base
CINCINIH Me 5A solution of 2,6-dichloro-nicoti?® accaipingt hyl ester
(1.5 g), nethylamne (0.99 n1) (33% by wei ght in efhegdpd and

di i sopropyl ethylatnine ("Hunig's base") (1.38 m) was heated in a

m crowave for 10 minutes at 120C. The reaction m,xture Was

partitioned between ethyl acetate and water. },; wer e
separated and the organic layer was concentra éd aesi due was
purified by colum chromatography on silica g I\,('* . 10et hyl
acetate / hexane 1:9) to give 6-chloro-2-nethylam ngnicetinic acid
nmet hyl ester as a white solid (915 ny). 1H—NI\/I?{4 CDC13): 8.03

(bs, 1H), 7.99-8.01 (d, 1H), 6.49-6.51 (d, 111), 386(5 3H),
3.05-3.06 (d, 3H ppm The follow ng conpounds nade were nmade usi ng

anal ogous proced . 152-Chl.oro | - anm ni o

acid gt hyI IOest er H)fts—? ?%6%%(8%% 75@6@/ ‘Il]]% &%fgle§§°ra .
111), 4.135- dorfifound of ?df%ula%I)WItQRgathéﬂtha@ﬁ oge% aﬁﬂdl{lg is aBld}:ﬁneB i38) dande
(t, 3H ppm 4- Chl or o- 6- net hyl - picotjnic acjd

ethyl ester PWWO(MWWH eijentyyla (7) vggre(ubg A _;_Q) andGA 2 pyde fora
4 35;);"”]40 ( gométh%d of lﬁg‘&uﬁi (Bjan& ¢ BE) deffred o %)%8/ rgzlalon %@till aﬁﬁminedc% f&ﬁnula

3H) no-'4- met hoxy-ni cot | acid ethyl ester.
1H NVR ( 400 RRMNEL, w@m@[tﬂ} is 85 dfingd £0 a campaurtl)of farmBue (Db thélprasence of a base,

210 1. 35. 1 oppiscprciylchyTuhd i § labt et ol bt o ki

2009/ 090401 Bidb@BAORA(IRL) Ad Hown5R Sehdmedpl e 4. 2: Preparation
ot 4-chl oro-2-{[ 2-(2-chl oro-3, 6-di f Luor o- phen_yl | -acetyl1l-



(2-chl oro-3, 6-di fl uoro-phenyl)-acetyl knet hyl - am no} - 6- net hyl - ni cot i ni
c acid ethyl ester as a yellow solid (299 ng). 1H NWVR (400 MHz,
CDC13): 7.¥8@ 24domgo481l1), 7.00-7.05 (m 1H), 6.90-6.96 ( mCT/AHERY0Y/000126
4.43-4.45 (m 2H), 3.66 (s, 211), 3.24-¢gm 3H), 2.60 (s, 310, 1.37-
1.40 (t, 3H ppm 20 The foll ow ng conpounds nmade were nade using
anal ogous procedures.

2- Chl or o- 44[ 2- ( 2-mm&ﬁmﬁd@oﬂibﬁw@gﬁﬁpﬁl\?wgyﬁ%%p&@h brég%ffgwﬁem - 6-

met hyl ni cotinic acid eth ester. ). 7.13 (s,

|
15 7. 02- 7 comppwnd of fernler(sban defipe iarkl) With an apid deriyatiee ghprmula (4) as
3.49-3.75 (MusRdithg) 3- 21 (s, 3H), 2.64 (s, 3H), 1.38- 251.42 (t, 31)

ppm . :
6- Chl oro-2-{[ 2- (2-chl oro- 3, 6-di fl uoro-phenyl)-acetyl]-nethyl-am no}-n

icotinic_acid ne | ester. Jhe cryde c upd .was. .used .directly for
further - Synt hes: Sh¢cargostntdammiA iR roRTRoe P o ch Gy arh'

Fur t her nor e herdicidds iWufinddifidd foah,aRebiaiHed (H Okynesis Astk thepraidpeheray er
can be prepared_according .to WO 08/076425, and . i ]

2- chl or o- 4- reTmaslintodsihiFial campesiiqng y vasiopevays using fpyhtiop divyants,

fol I owi ng t hgWRiRed2lv e Al SRERS-abtivelubddndes. PREMmMuMBbns 4R be B0
16, 2005. Table A: 10 Conpounds of fornula (A), where e, R4 and R5

have the valverensgbysies Srinbet. iimthe fernt efifugtingaovders RS ovRitablo nowdegsy) |
chem cal"sni e TReEB i g e ety LR B IS ot Rt
(bs, 1H), 8chitefitthtes] MicrocfmBdfighld doncentraBs1gil-inAvatérentuisi@ns( oidflowatilys,
7.36 (d, 111). A2 H 2-tri f.lu ro- . HO- d%—e Q 1%‘& Esiéll bsB % , 8.51-.
ot hoxy. B oopispeigr, BB qybrt ATty Sty ppbensiely: £ %ge o
1H), 7.47- emulstiable grafulelHoluble Holidé, Watet-sblubi-oncdhbrates (with water or a water-
miscible organic solvent as carrier), impregnated polymer films or in other forms known
15 e.g. from the Manual on Development and Use of FAO Specifications for Plant
Protection Products, 5th Edition, 1999. Such formulations can cith;er be used directly or
they are diluted prior to use. The dilutions can be made, for example, with water, liquid
fertilisers, micronutrients, "oiological organisms, oil or solvents.
The formulations can be prepared e.g. by mixing the active ingredient with the
20  formulation adjuvants in order to obtain compositions in the form of finely divided
. solids, granules, solutions, dispersions or emulsions. The active ingredients can also be
formulated with other adjuvants, such as finely divided solids, mineral oils, oils of
vegetable or animal origin, modified oils of vegetable or animal origin, organic solvents,
Water, sur_face-active substances or combinations thereof. The active ingredients can also
25  be contained in very fine microcapsules consisting of a polymer. Microcapsules contain
the active ingredients in a porous carrier, This enables the active ingredients to be
released into the environment in controlled amounts (e.g. slow-release). Microcapsules
usually have g diameter of from 0.1 to 500 microns. They coﬁtain active ingrecﬁents n an
amount of about from 25 to 95 % by weigﬁt of the capsule weight. The active ingredients
30  can be in the form of a monolithic solid, in the form of fine particles in solid or liquid
dispersion or'in the form of a suitable solution. The encapsulating membranes comprise,

for example, natural or synthetic rubbers, cellulose, styrene/butadiene copolymers,

pelyacrylonitrile, polyacrylate, polyesters, polyamides, polyureas, polyurethane or



Me 2-chloro-3,6- HO d6-DMSO 11.79 (bs, 1H), 8.61- - difluoro-
8.62 (dd,
7.51-7.57 wonoooeo4dill), 7.35-7.40 (m 1H), 3.64 (s, pPCBidB200Sv0dyis

2-chloro-3,6- i-Pr-(C0)0- 7.57-7.59 (dd28111), 7.78 (dd,  difluoro-
7.55-7.58 (m 1H), 7.18- phenyl- 7.24 (m 1H), 7.05-7.10 (m

111),
1H),

" 10

i5

20

25

30

111), 8.10 (dd, 111), phenyl- 7.79-7.82 (m 1H),

3.78 (s, 3H), 2.82 (sept, 1H),

chemically modified polymers and starch xanthates or other polymers that are known to
the person skilled in the art in this connection. Alternatively, very fine microcapsules can
be formed in which the active ingredient is contained in the form of finely divided
parti_éles in 2 solid matrix of base substance, but the microcapsules are not themselves
encapsulated. -

‘The formulation adjuvants that are suitable for the preparation of the
compositions according to the invention are known per se. As liquid carriers there may
be used: water, toluene, xylene, petroleum ether, vegetable oils, acetone, niethyl ethyl
ketone, cyclohexanone, acid anhydrides, acetonitrile, acetophenone, amyl acetate, 2-
butanone, butylene carbonate, chIorob_enzéne, cyclohexane, cyclohexanol, alkyl esters of
acetic;, acid; diacetone alcohol, 1,2-dichloropropane, diethanolamine, p-diethylbenzene,
dicthylene glycol, diethylene glycol abietate, diethylene glycol butyl ether, dietﬂylenc
glycol ethyl ether, diethylene glycol methyl ether, N, N-dimethylformamide, dimethyl
sulfoxide, 1,4-dioxane, dipropylene glycol, dipropylene glycol methyl ether, dipropylene
glycol dibenzoate, diproxitol, alkylpyrrolidone, ethyl acetate, 2-etﬁy1hexanol, ethylene
carbonate, 1,1,1-trichloroethane, 2-heptanone, alpha-pinene, d-limonene, ethyl iactate,
ethylene glycol, ethylene glycol butyl ether, ethylene glycol methyl ether, gamma-
butyrolactone, glycerol, glycerol acetate, glycerol diacetate, glycerol triacetate,
hexadecane, hexylene glycol, isoamyl acetaté, isoborny! acetate, isooctane, isophorone,
isopropylbenzene, isopropyl myristate, lactic acid, laurylamine, mesityl oxide, methoxy-
propanol, methyl isoamyl ketone, methyl isobutyl ketone, methyl laurate, methyt
octanoate, methyl oleate, methylene chloride, m-xylene, n-hexane, n-octylamine, octa-
decanoic acid, octylamine acetate, oleic acid, oleylamine, o-xylene, phenol, polyethylene
glycol (PEG400), propionic acid, propyl lactate, propylene carbonate, propylene glycol,
propylene glycol methyl ether, p-xylene, toluene, triethyl phosphate, triethylene glycol,
xylenesulfonic acid, paraffin, mineral oil, trichloroethylene, perchloroethylene, ethyl
acetate, amyl acetate, butyl acetate, propylene glycol methyl ether, diethylene glycol
methyl ether, methanol, éthan.ol, isopropanol, and alcohols of higher molecular weight,
such as amyl alcohol, tetrahydrofurfuryl alcohol, hexanol, octanol, ethylene glycol,
propylene glycol, glycerol, N-methyl-2-pyrrolidone and the like. Water is generally the
carrier of choice for diluting the concentrates. Suitable solid carriers are, for example,
tale, titanium dioxide, Pyrophyllite clay, silica, attapulgite clay, kieselguhr, limestone,

calcium carbonate, bentonite, calcium montmorillonite, cottonseed husks, wheat flour,



1.13-1.16 (dd, 6H). AS Me 2-chloro-3,6- t-Bu-(C0)0O- 8.57-8.58 (dd,
7.75-7.78 di fluoro- (dd, 111), 7.54-7.57 (m 1H), phenyl -
7.17-7. 23 wonowdddu1 7. 04-7.10 (m 1H), 3.78 (s, 3HpCTGB2WYHE126

1H),

911).

1H),
3H),
6H) ,

1H),

7.82-7.
2.71 (s

WD 2009/ 090401PCT/ GB2009/ 000126 -2961 - Conp No. R3 R4 R5
1H NMR (400 MHz, CDCl13 except where indicated; chemcal shifts in
ppm A6 Me 2,6-diethyl-4- nethyl- phenyl- i-Pr-(C0)0- 8.66-8.67 (dd,

ggoegaﬂh I_é#ﬂﬂmlg%,_vgc%ﬁl}flo?#g(‘cgﬂf_lg ,;"V%%ﬁl% %1@1859 fi gl(lﬁ and H)nlla?’su%gtar(c%s

, 1.08-1

0.93 (bsde@hped Mexarﬁplpynmw L30HI001. d@-£DB0; 11 75 (bs 1. 11)

8.73 (7m63 1|7_|) 67 ( %Zla%f ﬂ.lm g:" (g‘%@fafeggt?\(e rﬁubs?ﬁcésna’&glﬁ?a?taﬁy?usg&e u%ﬁgpboth

d6- DVSO  11.s8fd fitiisliquidHorm@atias; esPeciily(imthodd-fhrmBathfs 8:hbdh oah be diliipd with

(n,

1H),

8.42-8.44 (m 1H), .8 10-8.14 (m 1H 7 68-7.60 (m 1. 7. 47 .80

57 412;511713&311?1}{? ug_q_i)Surface -active substances may be anionic, caticnic, non-ionic or

10

15

20

25

30 .

polymeric and they can be used as emulsifiers, wetting agents or suspending agents or for
other purposes. Typical surface-active substances include, for example, salts of alkyl

sulfates, such as diethanolammonium lauryl sulfate; salts of alkylarylsulfonates, such as

_calcium dodecylbenzenesulfonate; alkylphenol/alkylene oxide addition products, such as

nonylphenol ethoxylate; alcohol/alkylene oxide addition products, such as tridecylalcohol
ethoxylate; soaps, such as sodium stearate; salts of alkylnaphthalenesulfonates, such as
sodium dibutylnaphthalenesulfonate; dialkyl esters of sulfosuccinate salts, such as
sodium di(2-ethylhexyl}sulfosuccinate; sorbitol esters, such as sorbitol oleate; quaternary
amines, such as lauryltrimethylammonium chloride, polyethylene glycol esters of fatty
acids, such as polyethylene glycol stearate; block copolymers of ethylene oxide and
propylene oxide; and salts of mono- and di-alkylphosphate esters; and also further
substances described e.g. in "McCutcheon's Detergents and Emuisifiers Annual" MC
Publishing Corp., Ridgewood New Jersey, 1981.

Further adjuvants that can usually be used in pesticidal formulations inciude
crystallisation inhibitors, viscosity modifiers, suspending agents, dyes, anti-oxidants,
foaming agents, light absorbers, mixing auxiliaries, antifoams, complexing agents,
neutralising or pH-modifying substances and buffers, corrosion inhibitors, fragrances,
wetting agents, take-up enhancers, micronutrients, plasticisers, glidants, lubricants,
dispersants, thickeners, antifreezes, microbicides, and also liquid and solid fertilisers.

The compositions according to the invention can additionally include an additive
comprising an oil of vegetable or animal origin, a mineral oil, alkyl esters of such oils or
mixtures of such oils and oil derivatives. The amount of oil additive in the composition
according to the invention is generally from 0.01 to 10 %, based on the spray mixture.
For example, the oil additive can be added to the spray tank in the desired concentration
after the spray mixture has been prepared. Preferred oil additives comprise mineral oils
or an oil of végetable origin, for example rapeseed oil, olive oil-or sunflower oil,
emulsified vegetable' oil, such as AMIGO® (Rhéne-Poulenc Canada Inc.), alkyl esters of

oils of vegetable origin, for example the methyl derivatives, or an oil of animal origin,



A9 H 2,4,6- trifluoro- phenyl- HO Described in WO 04/ 056824
(Conpound No. 13 of Table 128 on page 62). Table B: Conmpounds of
fornmul a (Byo 2mb@s201R3, R4 and R5 have the val ues as degcridBedvienizie
table 5 below. R a R5 N 13 R' Conp Re@-Rib Rib R3 R4 R5 1H NMR
(400 MHz, No. - CDC13 except where indicated; chemcal shifts in
ppm Bl HHHEt 2-chloro- 3,6- difluoro- phenyl- t-Bu- (C0)0- 8.84

E rsn EIL.II:I)D 3 %v]tch(a@ ﬁsIJerl or l?eeia gall%)g A%n%ﬁférred@d&ﬁwg c&r’f’all_élmor Eellmp1d R3etfvel O
2009/ 0904oim@mp@a@@s&m@mm % b weighCaliyl ehiers ofish eilsaniIlE% by weight

methylated rapeseed oil, and also 5 % by weight of customary emulsifiers and pH
modifiers. Especially preferred oil additives comprise alkyl esters of Cg-Cy; fatty acids,

5  especially the methyl derivatives of Cy-Cy; fatty acids, for example the methyl esters of
laniric acid, palmitilc acid and oleic acid, being of importance. Those est'ers. are known as
methyl laurate (CAS-111-82-0), methyl palmitate (CAS-112-39-0) and methyl oleate
(CAS-112-62-9). A preferred fatty acid methyl ester derivative is Emery® 2230 and
2231 (Cognis GmbH). Those and other oil derivatives are also known from the

10  Compendium of Herbicide Adjuvants, 5th Edition, Southern Illinois University, 2000.

The application and action of the oil additives can be further improved by

combination with surface-active substances, such as non-ionic, anionic or cationic
surfactants. Exampies of suitable anionic, non—_iohic and cationic surfactants are listed on
pages 7 and 8 of WO 97/34485. Preferred surface-active substances are anionic

15  surfactants of the dodecylbenzylsulfonate type, especially the calcium salts thereof, and
also non-ionic surfactantis of the fatty alcohol ethoxylate type. Special preference is given
to ethoxylated C,3-Cy; fatty alcohols having a degree of ethoxylation of from 5 to 40.
Examples of commercially available surfactants are the Genapol types (Clariant AG).
Also preferred are silicone surfactants, especiaily polyalkyl-oxide-modified

20  heptamethyltriloxanes which are commercially available e.g. as Silwet L-77®, and also
perfluorinated surfactants. The concentration of the surface-active substances in relation
to the total additive is generally from 1 to 30 % by weight. Examples of oil additives
consisting of mixtures of oil or mineral oils or derivativeé thereof with surfactants are
Edenor ME SU®, Turbocharge® (Syngenta AG, CH) or ActipronC (BP Oil UK Limited,

25 GB). ‘ : '

If desired, it is also possible for the mentioned surface-active substances to be
used in the formulations on their own, that is to say without oil additives.
| Furthermore, the addition of an organic solvent to the oil additive/surfactant

mixture may contribute to an additional enhancement of action, Suitable solvents are, for

30  example, Solvesso® {ESSO) or Aromatic Solvent® (Exxon Corporation). The
concentration of such solvents can be from 10 to 80 % by weight of the total weight. Oil
additives that are pfesent in admixture with solvents are described, for example, in US-A-

4,834 908. A commercially available oil additive disclosed therein is known by the name



R3 R4 R5 1H NWR (400 MHz, CDC1l3 except where indicated; chem cal
shifts in ppm B2 HHHMH 2-chloro- 3,6- HO d6-DMSO 11.74 (Us, 1H),
8.97 (s, wo2ombdsupro- 1H), 8.44-8.45 (d, phenylpcT/GBA09/000126
7.39-7.45 (m - 1H), 7.22-7.26 (m-3]- 1H), 7.17-7.19 (d,

MERGE® (BASF Corporation). A further oil additive that is preferred according to the

invention is SCORE® (Syngenta Crop Protection Canada).
- In addition to the oil additives listed above, for the purpose of enhancing the

action of the compositions according to the invention it is also possible for formulations
5 of alkylpyrrolidones (e.g. Agrimax®) to'be added to the spray mixture.-Formulations of

synthetic lattices, e.g. polyacrylamide, polyvinyl compounds or poly-1-p-menthene (e.g.

Bond®, Courier® or Emerald®) may also be used. It is also possible for solutions that

contain propionic acid, for example Eurogkem Pen-e-trate®, to be added to the spray

mixture as action-enhancing agent.

10 The herbicidal compositions generally comprise from 0.1 to 99 % by weight,
especially from 0.1 to 95 % by weight, compounds of formula (I) and from 1 to 99.9 %
by weight of a formulation adjuvant which preferably includes from 0 to 25 % by weight
of a surface-active substance. Whereas commercial products will preferably be
formulated as concentrates, the end user will normally employ dilute formulations.

15 The rates of application of compounds of formula (I) may vary within wide limits
and depend on the nature of the soil, the method of application (pre- or post-emergence;
seed dressing; application to the seed furrow; no tillage application etc.), the crop plant,
the grass or weed to be controlled, the prevailing climatic conditions, and other factors
governed by the method of application, the time of application and the target crop. The

20  compounds of formula (¥) according to the invention are generally applied at a rate of
from 10 to 2000 g/ha, especially from 50 to 1000 g/ha.

Preferred formuiations have especially the following compositions (% = perceﬁt

by weight):
Emulsifiable concentrates:

25  active ingredient: 1 to 95 %, preferably 60 to 90 %
surface-active agent: 1 to 30 %, preferably 5 to 20 %
liquid carrier: 1 to 80 %, preferably 1 to 35 %
Dusts: '
active ingredient: 0.1 to 10 %, preferably 0.1 to 5 %

30  solid carrier: 99.9 to 90 %, preferably 99.9 to 99 %
Suspension concentrates:
active ingredient: 5 to 75 %, preferably 10 to 50 %

water: 94 to 24 %, preferably 88 to 30 %



8.63 (d,
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1H),
7.14 (m Wi 2ea08@01

1H. B3 Z HHH2-chloro- t-Bu- 8.83 (s, 1H), 8.61- 3,6- (Q0)O0-
7. 23- difluoro- 7.28 (m 2H), 7.09- phenyl -
(s, 9H. B4 d M PCT/GB2009/000126
-32.
surface-active agent: 1 to 40 %, preferably 2 to 30 %
Wettable powders:
active ingredient: 0.5 to 90 %, preferably 1 to 80 %
surface-active agent: 0.5 to 20 %, preferably 1 to 15 %
solid carrier: 51095 %, preferably 15-to 90 %
Granules: '
“active ingredient: 0.110 30 %, preferably 0.1 to 15 %
solid carrier: 99.5 to 70 %, preferably 97 to 85 %
The following Examples further illustrate, but do not limit, the invention.
Formulation Examnlés for herbicides of formula (I) (% = % by weight)
" FL Emulsifiable concentrates a) ' b) c) - | d)
active ingredient 5% 10% 25% 50 %
calcium dodecylbenzenesulfonate 6 % 8% 6% 8 %
castor oil polyglycol ether 4% - 4% 4%
(36 mol of ethylene oxide)
octylphenol polyglycol ether - 4% - 2%
(7-8 mol of ethylene oxide}
NMP - - 10 % 20%
arom. hydrocarbon mixture 85 % 78 % 16 %

25

30

Co-Ci2

55 %

Emulsions of any desired concentration can be obtained from such concentrates by

dilution with water.

F2. Solutions

active ingredient
1-methoxy-3-(3-methoxy-
propoxy)-propane
polyethylene glycol MW 400
NMP

arom. hydrocarbon mixture
Co-Ciz

a) b) c) d)
5% 10% 50 % 90 %
- 20 % 20 % -

20 % 10 % - -

- - 30 % 10 %
5%  60% - -



H Me 2-chloro- HO 7.48 (s, 1H), 7.34- 3,6- 7.40 (m IH), 7.18-

difluoro- 7.23 (m 1H), 3.70 phenyl - (s, 3H), 2.63 (s, 3H. B5
d Me H Mew@zelelopror t-Bu- 7.14 (s, 1H), 7.18- 3, BCT/GBAYOAI2623
(m 1H), 7.06- -33- .

The solutions are suitable for use in the form of microdrops.

F3. Wettable powders a) b) - ) d)
active ingredient , 5% 25% 50 % 80 %

5 sodiim lignosulfonate 4% - 3% -
sodium lauryl sulfate 2% 3% - 4%
sodium diisobutylnaphthalene-
sulfonate T 6% 5% 6 %
octylphenol polyglycol ether - 1% 2% -

10 (7-8 mol of ethylene oxide)

highly dispersed silicic acid 1% 3% 5% 10 %
kaolin 88 % 62 % 35% -

The active ingredient is mixed thoroughly with the adjuvants and the mixture is
- thoroughly ground in a suitable mill, affording wettable powders which can be diluted

‘15 with water to give suspensions of any desired concentration.

F4. Coated granules a) b) c)

active ingredient 0.1 % 5% 15%

highly dispersed silicic acid 0.9% 2% 2%
20  inorganic carrier 99.0% 93% 83 %

(diameter 0.1 - 1 mm})
e.g. CaCO; or Si0,
The active ingredient is dissolved in methylene chloride and applied to the carrier by

spraying, and the solvent is then evaporated off in vacuo.

25
" F5.Coated granules a) b) c)
_active ingredient 0.1% 5% 15%
polyethylene glycol MW 200 1.0% 2% 3%
highly dispersed silicic acid 0.9% 1% 2%
30  inorganic carrier ‘ 98.0 % 92 % 80 %

(diameter-0.1 - 1 mm)

e.g. CaCO; or Si0,



difluoro- 7.10 (m 1H), 3.76 phenyl - (s, 3H), 2.66 (s, 3H),
1.03 (s, 9H). Table C Compounds of fornmula (C), where Rs, R4
and Rs hawwothw/eabues as described in the table 5 belrewGB2009Go0TRS
No. R3 R4 1H NMR (400 MHz, CDC13 excepf3dgwhere indicated; chemni cal
shifts in PP1n) C M 2- chI oro- 3,6- difluoro- phenyl- HO d6- DMSQO
8.76 (s, 1H), 8.34 (d, 1H), 7.82-7.83 (d, 1H), 7.10-7.16 (m 1H),

6. 96-7.00 ( 6 -
N Y ol s S S Doy S S
chemi cal shimeistepgd vpﬂq molyethylene glycol. Non-dusty coated granules are obtained in this

5  F6. Extruder granules- a} b) c) d)

active ingredient - 0.1% 3% - 5% 15 %
sodium lignosulfonate 1.5% 2% 3% 4%
carboxymethylcellutose 1.4% 2% 2% 2%
kaolin 97.0% 9% 90 % 79 %

10 The active ingredient is mixed and ground with the adjuvants, and the mixture 1s
moistened with water. The mixfure is extruded and then dried in a stream of air.
F7. Dusts a) b) c)
active ingredient 01%: 1% 5%

15  talcum 399% 49%  35%
kaolin 60.0% 50% . 60%
Ready-to-use dusts are obtained By mixing the active ingredient with the carriers and
grinding the mixture in a suitable mill.

20 F8. Susgension concentrates a) b) c) d)
active ingredient ' 3% 10 % 25 % 50 %
ethylene glycol . 5% 5% 5% 5%

" nonylphenol polyglycol ether - 1% 2% -

(15 mol of ethylene oxide) '

25  sodium lignosulfonate 3% 3% 4% 5%
carboxymethylcellulose 1% 1% 1% 1%
37 % aqueous formaldehyde  02%  02%  02%  02%
solution _ ‘
silicone oil emulsion 0.8 % 0.8 % 0.8 % 0.8 %

30  water 87 % 79 % 62 % 38 %

manner.

The finely ground active ingredient is intimately mixed with the adjuvants, giving a
suspension concentrate from which suspensions of any desired concentration can be

obtained by dilution with water.



C2 Me 2-chloro- 3,6- difluoro- phenyl- i-Pr-(C0)0- 8.97 (s, 1H),
8.55-8.56 (d, 1H), 7.42- 7.43 (d, 1H), 7.19-7.25 (m 1H), 7.05- 7.11
(m 1H), 3¥E30P448H) 2. 68-2.75 (m 1H), 1.07-1.10 (dFCEIGB20EHIY26
2,4,6- trifluoro- phenyl- HO Described3fn WO 04/056824 ( Conmpound No.
25 of Table 128 on page 62). Table D: Conpounds of fornula (D),
where R3, R4 and R5 have the values as described in the table 5
below. Ric RS RbR4 (D) RICNNO Conp No. R 14 Rib Rb 12.3 R4 125

1H NVR (400 MHz, CDCb except where indicated; chem cal shifts in ppm
DI HHHH 2,4 [be inyentpneeetegtosymehebof qeatrolling plaws wihichcomprisesippplying

8.22-8.29 ( qd theJﬂTQn’cs or to the locus thereof a herbicidally effective amount of a compound of
formula (I).

5 The invention also relates to a method of inhibiting plant growth which comprises’
applying to the plants or to the locus thereof a herbicidally effective amount of a
compound of formula (I). '

The invention also relates to a method of selectively controlling grasses and
weeds in crops of useful plants which comprises applying to the useful plants or locus

10 thereof or to the area of cultivation a herbicidally effective amount of a compound of
formula (I).

Crops of useful plants in which the compeosition according to the invention can be
used include perennial crops, such as citrus fruit, grapevines, nuts, oil palms, olives,
pome fruit, stone fruit and rubber, and annual arable crops, such as cereals, for exampie

15  barley and wheat, cotton, oilseed rape, maize, rice, soy beans, sugar beet, sugar cane,
sunflowers, ormamentals and vegetables; especially cereals, maize and soy beans.

The grasses and weeds to be controlled may be both mono—cotyledonous species,
for example Agrostis, Alopecurus, Avena, Bromus, Cyperus, Digitaria, Echinochloa,
Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria, Sida and Sorghum, and

20 dicotyledonous species, for example Abutilon, Amaranthus, Chenopodium, _
Chrysanthemum, Galium, Ipomoea, Nasturtium, Sinapis, Sotanum, Stellaria, Veronica,
Viola and Xanthium.

Crops are to be understood as also including those crops which have been
rendered tolerant to herbicides or classes of herbicides {(e.g. auxins or ALS-, GS-,

25 EPSPS-, PPO- and HPPD-inhibitors) by conventional methods of breeding or by genetic
engineering. An example of a crop that has been rendered tolerant to imidazolinones, e.g.
imazamox, by conventional methods of breeding is Clearfield® summer rape (canola).
Examples of crops that have been rendered tolerant to herbicides by genetic engineering
methods include e.g. glyphosate- and glufosinate-resistant maize varieties commercially

30  available under the trade names RoundupReady® and LibertyLink®.

Crops are also to be understood as being those which have been rendered resistant
to harmful insects by genetic engineering methods, for example Bt maize (resistant to

European corn borer), Bt cotton (resistant to cotton bolt weevil) and also Bt potatoes



phenyl - 7.69 (d, 1H), 7.45-7.48 (dd, 1H), 7.34 (d, 1H),
7.25-7.28 (dd, 1H. D2 HHHH 2,6 6- HO d6-DvsQ 11.92 (bs, 1H),

di chl or o- WQQ@MPIEPE, 1H), 8.56-8.58 phenyl - ( dd PCTi§B2009/000126
8.31-8.33 (dd, -36- '

(resistant to Colorado beetle). Examples of Bt maize are the Bt 176 maize hybrids of
NK® (Syngenta Seeds). The Bt toxin is a protein that is formed naturally by Bacillus
thuringiensis soil bacteria. Examples of toxins, or transgenic plants able to synthesize
such toxins, are described in EP-A-451 878, EP-A-374 753, WO 93/07278,

5 WO 95/34656, WO 03/052073 and EP-A-427 529. Examples of transgenic plants
comprising one or more genes that code for an insecticidal resistance and express one or
more toxins are KnockOut® (maize), Yield Gard® (maize), NuCOTIN33B® (cotton),
Bollgard® (cotton), NewLeaf® (potatbes), NatureGard® and Protexcta®. Plant crops or
seed material thereof can be both resistant to herbicides and, at the same time, resistant to

10  insect feeding ("stacked" transgenic events). For example, seed can have the ability to
express an insecticidal Cry3 protein while at the same time being tolerant to glyphosate.

Crops are also to be understood as being those which are obtatned by .
conventional methods of breeding or genetic engineering and contain so-called output
traits (e.g. improved storage stability, higher nutritional value and improved flavor).

15 Areas under cultivation include land on which the crop plants are already growing
and land intended for cultivation with those crop plants. The compounds of the invention
can be applied before weeds emerge (pre-emergence application) or after weeds emerge

~ (post-emergence application), and are particularly effective when applied post-
emergence. |

20 The compounds of formula (I) according to the invention can also be used in
combination with one or more further herbicides. In particular, the following mixtures of
the compound of formula (I) are important: _

Mixtures of a compound of formula (I) With_ a synthetic auxin (e.g: compound of
formula (I) + clopyralid (162), compound of formula (I) + 2,4-D (211), compound of

25  formula (I) + dicamba (228), compound of formula (I) + diphenamid (274), compound of
formula (I} + MCPA (499), compound of formula (I) + quinclorac (712), or compound of
formula (I} + aminopyralid (CAS RN 150114-71-9)).

Mixtures of a compound of formula (I) with diflufenzopyr (252).
Mixtures of a compound of formula (I) with an acetanilide {e.g. compound of

30  formula (I} + acetochlor (5), compound of formula (1) + dimethenamid (260), compound
of formula (T) + metolachlor (548), compound of formula (I) + S-metolachlor (549), or
compound of formula (I) + pretilachlor (656)). - ‘

Mixtures of a compound of formula (I} with flamprop-M (355).



111), 7.55 (d, 1H), 7.53 (s, 1H), 7.48-7.50 (m 1H),

7.27-7.28 (m 1H). D3 11 HH H 2- HO d6-DVSO. 11.84 (bs, 111),
trifluoro-WORMINB4Pbs, 1H), 8.54-8.55 met hoxy- . ( *€TI/GRAP9/000126
8.32-8.35 (dd, -37. |
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Mixtures of a compound of formula (I) with flufenacet (BAY FOE 5043) (369).

Mixtures of a compound of formula (I) with pyroxasulfone (CAS RN 447399-55-
3).

Mixtures of a compound of formula (I) with an HPPD inhibitor (e.g. compound of :
formula (I) + isoxaflutole (479), compound of formmla (I) + mesotrione (515), compound
of formula (T) + pyrasulfotole (CAS RN 365400-11-9), compound of formula (I) :l-
sulcotrione {747), compound of formula (I) + tembotrione (CAS RN 335104-84-2),
compound of formula (I) + topramezone (CAS RN 21063 1-68-8), compound of formula
D+ 4—hydroxy—3-[[2-[(2-methoxyethdxy)methyl]-6-(triﬂuoromethyl)-3-pyn'dir;yl]—
carbonyl]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 352010-68-5), or compound of
formula (I) + 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(difluoromethyl)-3-pyridinyl]-
carbonyl]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 894355-80-7)).

Mixtures of a compound of formul-a (I) with a triazine (e.g. compound of formula
(D) + atrazine (37), or compound of formula (I) + terbuthylazine (775)).

Mixtures of a compound of formula (I) with a triazine and an HPPD inhibitor
(e.g. compound of formula (I) + triazine + isoxaflutole, compound of formula (T) +
triazine + mesotrione, compound of formula (I) + triazine + pyrasulfotole, compound of
formula (I) + triazine + sulcotrione, compound of formula (I) + triazine + tembotrione,
compound of formula (I) + triazine + topramezone, compound of formula (I) + triazine +
4-hydroxy-3-[[2-[(2-methoxyethoxy)—methyl]-6-(trifluoro—methyl)-3-
pyridinylJcarbonyl]-bicyclo[3.2.1]oct-3-en-2-one, or compound of formula (I) + triazine
+ 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(difluoro—methyl)-3-pyridinyljcarbonyi]-
bicyclo[3.2.1Joct-3-en-2-one).

Mixtures of a compound of formula (I) with glyphosate (419).

Mixtures of a compound of formula (I) with glyphosate angi an HI;PD inhibitor
(e.g. compound of formula (I) + glyphosate -+ isoxaflutole, compound of formula (T) +
glyphosate + mesotrione, cc;mpound of formula (I} + glyphosate + pyrasulfotole,
compound of formula (I) + glyphosate + sulcotrione, compound of formula (I) +
glyphosate + tembotrione, compound of formula (I) + glyphosate + topramezone,
compound of formula (I) + glyphosate + 4—hydroxy—3-[[2'-[(2-methoxyethoxy)methyl]-6-
(trifluoromethyl)-3-pyridinylJcarbonylj-bicyclo[3.2.1]oct-3-en-2-one, or compound of
formula (I) + glyphosate + 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(diflucromethyl)-3-
pyridinyl]carbonyl]-bicyclo[3.2.1]oct-3-en-2-one).



phenyl - 111), 7.49-7.51 (m 1H), 7.40-7.44 (m 3H), 7.25-
7.28 (m 1H). WD 2009/ 090401PCT/ GB2009/ 000126 - 64 - Conp No. 1214
Rib R e RIWRAIEA4H NVMR (400 MHz, CDCl3 except where i rRiTéGR280p/000126
chem cal shifts in ppm) D4 HH H H 2-chl3d@r.o- HO d6-DVSO 12.01 (bs,

1H), 3, 6-
‘Mixtures of a compound of formula (I) with glufosinate-ammonium (418).
Mixtures of 2 compound of formula (I) with glufosinate-ammonium and an HPPD
inhibitor (e.g. compound of formula (I} + glufosinate-ammionium + isoxaflutole,
compouhd of formula (D) + glufosinate-ammonium + mesotrione, compo_und of formula
5 (I} + glufosinate-ammenium + pyrasulfotole, compound of formula (I) + glufosinate-
ammonium + sulcotrione, compound of formula (I) + ghufosinate-ammonium +
tembotrione, compound of formula (I) + glufosinate-ammonium + topramezone,
compound of formula (I) + glufosinate-ammonium + 4-hydroxy-3-[[2-[(2-methoxy-
ethoxy)methyl]-6-(trifluoromethyl)-3-pyridinyl]carbonyl]-bicyclo[3.2.1]oct-3-en-2-one,

10 or compound of formula (I) + glufosinate-ammonium + 4-hydroxy-3-[[2-(3-
methoxypropyl)-6-(diﬂuorometﬁyl)-S-pyridinyl]carbonyl] -bicycelo[3.2.1]oct-3-en-2-one).

Mi.xtures of a compound of formula (I) with-an ALS or an AHAS inhibitor (e.g.
compound of formula (I) + bensulfuron-methyl (64), compound of formula (I) +
chlorimuron-ethyl (135), compound of formula (I) -+ cloransulam-methyl (164), _

15 compound of formula (I) + florasulam (359), compound of formula (I) + flucarbazone-
sodium (364), compound of formula (I) + imazamox (451), compound of formula (I) +
imazapyr (453), compound of formula (I) + imazethapyr (455), compound of formula (I)
+ iodosulfuron-methyl-sodium (466), coxﬁpound of formmla (I) + mesosulfuron-methyl
(514), compound of formula (I) + nicosulfuron (577), compound of formula (I) +

20 penoxsulam (622), compound of formula (I) + pyroxsulam (triflosulam) (CAS RN
422556-08-9), compound of formula (I) + thifensulfuron-methyl (ﬂﬁametﬁron—methyl)
(795), compound of formula (I) + triasulfuron (817), compound of formula (I) +
tribenuron-methyl (822), compound of formula (1) + trifloxysulfuron-sodium (833),
compound of formula (I) + thiencarbazone {(4-[(4,5-dihydro-3-methoxy-4-methyl-5-oxo-

25 1H-1,2,4-triazol-1-yl)carbonylsulfamoyl]-5-methylthiophene-3-carboxylic acid,
BAY636)), or compound of formula (I) + thiencarbazone-methyl (methyl 4-[(4,5-
dihydro-3-methoxy-4-methyl-5-oxo0-1H-1,2,4-triazol- 1-yl)carbonylsulfamoyl]-5-
methylthiophene-3-carboxylate, CAS RN 317815-83-1, BAY636-methyl)).

Mixtures of a compound of formula (I) \;vith a PPO inhibitor (e.g. compound of

30 formmula (I) + acifluorfen-sodium (7), compound of formula (I) + butafenacil (101),
compound of formula (I) + carfentrazone-ethyl (121), compound of formula (I) +
cinidon-ethyl (152), compound of formula (I) + flumioxazin (376), compound of formula

(D) + fomesafen (401), compound of formula (I) + lactofen (486), or compound of



11.21 (bs,
1H), 7.51-7.56 (m 111), 7.33-7.38 (m 111), 7.28-
7.31 (m 1wp2zo0®89¢HoH H Me 2-chl oro- HO d6- DMSO  11. 29 pdrsgB2add)0p0126

phenyl -

3, 6-
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1H), 8.58-8.60 difluoro- (dd, 1H), 8.33-8.36 (dd,

-39 .

formula (T) + [3-[2—chloro-4-ﬂuor6-5 -(1-metﬁyl-6-triﬂuoromethyl-éﬂ-dioxo-1,2,3,4-
tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxy]acetic acid ethyl ester) (CAS RN |
353292-31-6)).

Mixtures of a compound of formula (T) with an ACCase inhibitor (e.g. compound
of formula (I) + butroxydim (106), compound of formula (-1') + clethodim (155),
compound of formula (I) + cIodinafop-propargyl (156), compound of formula (I) +
cycloxydim (190), compound of formula (I) + cyhalofop-butyl (195), compound of
formula (I) + diclofop-methyl (238), compound of formula (I) + fenoxaprop-P-ethyl
(339), compound of formuia (I) + ﬂuazifop-butyl (361), compound of formuta (I) + .
fluazifop-P-butyl (362), compound of formula (I) + haloxyfop (427), compound of
formula (I) + haloxyfop-P (428), compound of formula (I) + propaquizafop (670),
compound of formula (I) + quizalofop (717), compound of formula (I) + quizalofop-P
(718), compound of formula (I) + sethoxydim (726), compound of formula (I) +
tepraloxydim (771), compound of formula (I) + tralkoxydim‘(SI 1)), or compound of
formula (I) + pinoxaden (CAS RN 243973-20-8).

Mixtures of a compound of formula (I) with prosulfocarb (683), or a compound
of formula (I) with tri-allate (816).

Mixtures of a compound of formula (I) with bromoxynil (95), a compound of
formula (I) with chloridazon (134), a compound of formula (I) with chlorotoluron (143),
a compound of formula (I} with diuron (281), or a compouhd of formula (I} with
metribuzin (554). | '

Mixtures of a compound of formula (I) with clomazone (159), a compound of
formula (I) with diflufenican (251), a compound of formula (I) with flurochloridone
(389), or a compound of formula (I) with flurtamone (392).

Mixtures of a compound of formula (I} with pendimethalin (621) or a2 compound
of formula (I} with trifluralin (836). -

Mixtures of a compound of formula (I) with difenzoquat metilsulfate (248).

Mixtures of a compound of formula (I) with diquat dibromide (276).

Mixtures of a compound of formula (I) with paraquat dichloride (614).

The mixing partners of the compound of formula (I) may also be in the form of
esters or salts, as mentioned ¢.g. in The Pesticide Manual, 13th Edition (BCPC), 2003,
The reference to glufosinate-ammonium also applies to glufosinate, the reference to

cloransulam-methyl also applies to cloransulam, the reference to dimethenamid also



8.73-8.75 (dd, 1H), 8.43- di fluoro- 8.45 (dd, 1H), 7.52-7.58

phenyl - (in, 111), 7.34-7.40 (m 2H), 3.68 (s, 3H. D6 HHH
Me 2, 6- i-WO20®/08618. 67 (dd, 111), 7.75- di et hyl - 2CT{CEX09H0¥136

(dd, 1H), 7.19-7.22 methyl - 0-  _4g-

applies to dimethenamid-P, the reference to flamprop-M also applies .t;) ﬂamprop, and the
reference to pyrithiobac-sodium also applies to pyrithiobac, etc.

"Ifhe'mixing ratio of the compound of formula (I) to the mixing partner is
preferably from 1: 100 to 1000:1.

5 - The mixtures can advantageously be.used in the above-mentioned formulations
(in which case "active ingredient" relates to the respective mixture of compound of
formula (I) with the mixing partner).

Additionally, one or more of the following herbicides or plant growth regulators
can be used in combination with a compound 6f formula (D) according to the invention or
10 in combination with a mixture as described above: aclonifen (8), acrolein (10), alachlor
(14), alloxydim (18), ametryn (20), amicarbazone (21), amidosulfuron (22),
aminocyclopyrachlor (CAS RN 858956-08-8), amitrole (aminotriazole) (25), ammonium
sulfamate (26), anilofos (31), asulam (36), aviglycine (39), azafenidin {CAS RN 68049-
83-2), azimsulfuron (43), BAS 800H (CAS RN 372137-35-4), beflubutamid (55),
15 benazolin (57), bencarbazone (CAS RN 173980-17-1), benfluralin (59), benfuresate (61),
. bensulide (65), bentazone (67), benzfendizone (CAS RN 158755-95-4), benzobicyclon
(69), benzofenap (70), bilanafos (bialaphos) (77), bispyribac-sodium (82), borax (86),
bromacil (90), bromobutide (93), bromofenoxim (CAS RN 13181-17-4), butachlor (100),
butamnifos (102), butralin (105), butylate (108), cafenstrole (110), carbetamide (117),
20 chlorbfomuron (CAS RN 13360-45-7), chlorflurenol-methyl (133), chloroacetic acid
(138), chlorpropham (144), chlorsulfuron (147), chlorthal-dimethyl (148), cinmethylin
_(133), cinosulfuron (154), clomeprop (160), cumyluron (180), cyanamide (182),
cyanazine (183), cyclanilide (186), cycloate (187), cyclosulfamuron (189), daimuron
(213), dalapon (2i4), dazomet (216), desmedipham (225), desmetryn (CAS RN 1014-69-
25 3), dichlobenil (229), dichlorprop (234), dichlorprop-P (235), diclosulam (241),
dimefuron (256), dimepiperate (257), dimethachlor (258), dimethametryn (259),
dimethipin (261), dimethylarsinic acid (264), dinitramine (268), dinoterb (272),
dipropetryn (CAS RN 4147-51-7), dithiopyr (280), DNOC (282), DSMA. (CAS RN 144-
21-8), endothal (295), EPTC (299), esprocarb (303), ethalfluralin (305), ethametsulfuron-
30 methyl (306), ethephon (307), ethofumesate (311), ethoxyfen (CAS RN 188634-90-4),
ethoxyfen-ethyl (CAS RN 131086-42-5), ethoxysulfuron (314), etobenzanid (318),
fentrazamide (348), ferrous sulfate (353), flazasulfuron (356), fluazolate (isopropazol)
{CAS RN 174514-07-9), flucetosulfuron (CAS RN 412928-75-7), fluchloralin (365),



(m 1H), 6.96 (s, 211), 3.90 phenyl - (s, 3H), 2.53 (sept, 1H),

2.30-2.45 (m 7H), 1.11 (t, 6H), 0.90 (d, 6H. D7 HH H M
2-chl or o- WORPWY/B¢PL-8. 73 (dd, 1H), 7.87- 3, 6- ( COCTIGE2009(0dat 26
1H), 7.17-7.27 di fl uoro- O- -41 -

flufenpyr-ethyl (371), flumetralin (373), flumetsulam (374), ﬂumiclorac—pen.tyl (375),
flumipropyn (flumipropin) (CAS RN 84478-52-4), fluometuron (378), fluoroglycofen-
ethyl (380), flupoxam (CAS RN 119126-15-7), flupropacil (CAS RN 120890-70-2),
flupropanate (383), flupyrsulfuron-methyl-sodium (384), flurenol (387), ﬂurfdone (388),
5° ﬂuroxj/pyr (390), fluthiacet-methyl (395, foramsulfuron (402), fosamine (406)5
halosulﬁxrdn—méthyl (426), HC-252 (429), hexazinone (440), imazamethabenz-methyl
(450), imazapic (452), imazaquin (454), imazosulfuron (456), indanofan (462), ioxynil
(467), isoproturon (475), isouron (476}, isoxaben (477), isoxachlortole (CAS RN
141112-06-3), isoxa.pyrifop (CAS RN 87757-18-4), karbutilate (482), lenacil (487),

10 linuron (489), MCPA-thioethy! (500), MCPB (501), mecoprep (503), mecoprop-P (504),
mefenacet (505), mefluidide (507), metam (519), metamifop (mefluoxafop) (520),
metamitron (521}, metazachlor (524), methabenzthiazuron (526), methazole (CAS RN
20354-26-1), methylarsonic acid (536), 1-methylcyclopropene (538), methyldymron
(539), methyl isothiocyanate (543), metobenzuron (547), m'etobromuror} (CAS RN 3060-

15 89-7), metosulam (552), metoxuron (553), metsulfuron-methyl (555), MK-616 (559),
molinate (560), monolinuron (562), MSMA (CAS RN 2163-80-6), naproanilide (571},
napropamide (572), naptalam (573), neburon (574), nipyraclofen (CAS RN 99662-11-0),
n-methyl-glyphosate, nonanoic acid (583), norflurazon (584), oleic acid (fatty acids)
(593), orbencarb (595), orthosulfamuron (CAS RN 213464-77-8), oryzalin (597),

20 oxadiargyl (599), oxadiazon (600), oxasulfuron (603), oxaziclomefone (604), '
oxyfluorfen (610), pebulate (617), pentachlorophenol (623), pentanochlor (624),
pentoxazone (625), pethoxamid (627), petrolium oils (628), phenmedipham (629),
picloram (645), picolinafen (646}, piperophos (650), primisulfuron-methy! (657),
prodiamine (661), profluazol (CAS RN 190314-43-3), profoxydim (663), prohexadione

25 calcium (664), prometon (665), prometryn (666), propachlor (667), propanil (669),
propazine (672), propham (674), propisochlor (6.67), propoxycarbazone-sodium
(procarbazone-sodium) (679), propyzamide (681), prosulfuron (684), pyraclonil
{pyrazogyl) (CAS RN 158353-15-2), pyraflufen-ethyl (691), pyrazolynate (692),
pyrazosulfuron-ethyl (694), pyrazoxyfen (695), pyribenzoxim (697), pyributicarb (698),

30  pyridafol (CAS RN 40020-01-7), pyridate (702), pyriftalid (704), pyriminobac-methyl
(707), pyrimisulfan- (CAS RN-.221205—90~9-)-,-pyrithiobéc-sodium (709), quinmerac (713),
quinoclamine (714), rimsulfuron (721), sequestrene, siduron (727), simazine (730),

simetryn (732), sodium chlorate (734), sulfentrazone (749), sulfometuron-methyl (751),



(m 2H), 7.04-7.10 (m phenyl - 111), 3.92 (s, 3H), 2.70

(sept, 1H), 1.06-1.09 (dd, 6H. DB HH H Me 2,6- t-Bu-
8. 66- 8. 67 wodmvhidd) 7. 71- di ethyl-4- (CO 7.73 (dar/ca)y/eoo126
7.19-7.22 met hyl - 0- -42-

sulfosate (CAS RN 81591-81-3), sulfosulfuron (752), sulfuric acid (755), tar oils (758),
TCA-sodium (760), tebutam (CAS RN 35256-85-0), tebuthiuron (765), tefuryltrione
(CAS RN 473278-76-1), terbacil (772), terbumeton (774), terbutryn (776), thenylchlor
(789), thidiazimin (CAS RN 123249-43-4), thiazafluron (CAS RN 25366-23-8),

5  thiazopyr (793), thiocbencarb (797), tiocarbazil (807), triaziflam (819), triclopyr (827),
trietazine (831), triflusulfuron-methy! (837), trihydroxytriazine (CAS RN 108-80-5),
trinexapac-ethyl (CAS RN 95266-40-3), tritosulfuron (843), N-[(1R,2S)-2,6-dimethyl-
2,3-dihydro-1H-inden-1-yl]-6-(1-fluoroethyl)-1,3,5-triazine-2,4-diamine (CAS RN

. 950782-86-2), 1-(2-chloro-6-propylimidazo[ 1,2-blpyridazin-3-ylsulfonyl)-3-(4,6-
10 dimethoxypyrimidin-2-yl)urea (CAS RN 570415-88-2), and 5-(2,6-difluoro- '
benzyloxymethyl)-5-methyl-3-(3-methyl-thiophen-2-yl)-4,5-dihydro-isoxazole (CAS RN
. 403640-27-7). '

The mixing partners of the compound of formula (I) may also be in the form of
esters or salts, as mentioned e.g. in The Pesticide Manual, 13th Edition (BCPC), 2003.

15 The reference to acifluorfen-sodium also applies to acifluorfen, and the reference to
bensulfuron-methyl also applies to bensulfuron, etc. _

The mixing ratio of the compound of formula (I) to the mixing partner is
preferably from 1: 100'to 1000:1.

The mixtures can advantageously be used in the above-mentioned formulations

20 (in which case "active ingredient" relates to the respective mixture of compound of
formula (I) with the mixing partner).

The compounds of formula (I) according to the invention can also be used in
combination with one or more safeners. Likewise, mixtures of a compound of formula (T)
according to the invention with one or more further herbicides can also be used in

25  combination with one or more safeners. The term “safener” as used herein means a
chemical that when used in combination with a herbicide reduces the undesirable effects
of the herbicide on non-target organisms, for example, a safener protects crops from
injury by herbicides but does not prevent the herbicide from killing the weeds. The
safeners can be AD-67 (11), benoxacor (63), cloquintocet-mexyl (163), cyometrinil

30 (CAS RN 78370-21-5), cyprosulfamide (CAS RN 221667-31-8), dichlormid (231),
dicyclonon (CAS RN 79260-71-2), fenchlorazole-ethyl (331), fenclorim (332), flurazole
(386), fluxofenim (399), furilazole (413) and the corresponding R isomer, isoxadifen-.
ethyl (478), mefenpyr-diethyl (506), 2-methoxy-N-[[4-[[(methylamino)carbonyl]amino]-



(m 111), 6.95 (s, 211), 3.91 phenyl - (s, 3H), 2.31-2.43 (m

4H) , 2.33 (s, 3H), 1.10 (t, 6H), 0.99 (s, 9H. DO HHH
Me 2-chl orwo 200990408, 71-8. 73 (dd, 1H), 7.83- 3, 6- HOD@BzEVYBB01R6d,
1H), 7.24-7.27 di fl uoro- O- -43 - '

phenyl]sulfonyl}-benzamide (CAS RN 129531-12-0), naphthalic anthydride (CASRN 81-
84-5), and oxabetrinil (598). Particularly preferred are mixtures of a-.compound of
formula (T) with benoxacor and a compound of formula (I) with cloquintocet-mexyl.

The safeners of the compound of formula (I) may also be in the form of esters or

5 salts, as mentioned e.g. in The Pesticide Manual, 13th Edition (BCPC), 2003. The

reference fo cloquintocet-mexyl also applies t(; cloquintocet, and the reference to
fenchiorazole-ethyl also applies to fenchlorazole, etc.

Preferably the mixing ratio of compound of formula (I) to safener is from 100:1
to 1:10, especially from 20:1 to 1:1.

10 The mixtures can advantageously be used in the above-mentioned formulations |
(in which case "active ingredient" relates to the respective mixture of compound of
formula (1) with the safener). It is possible that the safener and a compound of formula (I)
and one or more additional herbicide(s), if any, are applied simultaneously. For example,
the safener, a compound of formula (I) and one or more additional herbicide(s), if any,

15 might be applied to the locus pre-emergence or might be applied to the crop post-
emergence. It is also possible that the safener and a compound of formula () and one or
more-additional herbicide(s), if any, are applied sequentially. For example, the safener
might be applied before sowing the seeds as a seed treatment and a comppund of formula
(I) and one or more additional herbicides, if any, might be applied to the locus pre-

20 emergence or might be applied to the crop post-emergence.

Preferred mixtures of a compound of formula (I) with further herbicides and
safeners include:

Mixtures of a compound of formula (I) with S-metolachlor and a safener,
particularly benoxacor,

25 Mixtures of a compound of formula (I} with isoxaflutole and a safener.

Mixtures of a compound of formula (I} with mesotrione and a safener.
Mixtures of a compound of formula (I) with sulcotrione and a safener.
Mixtures of a compound of formula (I) with a triazine and a safener.
Mixtures of a compound of formula (I) with a triazine and isoxaflutole and a

30  safener.

Mixtures of a compound of formula (I) with a triazine and mesotrione and a

safener.



(m 1H), 7.17-7.23 (m phenyl - 1H), 7.04-7.09 (m 1H),

3.92 (s, 3H), 1.15 (t, 9H). D10 HH H F2HC . 2-chloro- t-Bu-

8. 75- 8. 76 YWOR0090pe1 7. 91- 112C 3,6- (CO 7.93 (d®RCTIAH)NQ9/000126
7.32-7:37 difluoro- 0- (m 1H), 7.-23-7.28 (m ° phenyl -

Mixtures of a compound of formuia (D) with a triazine and sulcotrione and a
safener.
Mixtures of a compound of formula (1) with glyphosate and a safener.
Mixtures of 2 compound of formula (I) with glyphosate and isoxaflutole and a
5  safener.
' Mixtures of a compound of formula (I) with glyphosate and mesotrione and a
safener. 7
Mixtures of a compound of formula (I) with glyphosate and sulcotrione and a
safener.
10 Mixtures of a compound of formula (I} with glufosinate-ammeonium and a
safener.
Mixtures of a comﬁound of formula (I) with glufosinate-ammonium and
isoxaflutole and a safener.
- Mixtures of a compound of formula (I) with glufosinate-ammonium and
15  mesotrione and a safener.
Mixtures of a compound of formula (I) with glufosinate-ammonivm and
sulcotrione and a safener.
Mixtures of a compound of formula (I) with florasulam and a safener, particularly
cloquintocet-mexyl,
20 Mixtures of a compound of formula (1) with clodinafop-propargyl and a safener,
particularly cloquintocet-mexyl.
Mixtures of a compound of formula (I) with pinoxaden and a safener, particularly
cloquintocet-mexyl,
Mixtures of a compound of formula (I) with bromoxynil and a safener,

25 particularly cloquintocet-mexyl.

The following Examples further illustrate, but do not limit, the invention.



1H, 7.09-7.15 (m 1H), 6.21-6.50 (tt, 111), 5.05- 5.13
(m 211), 1.20 (t, 9H). WD 2009/ 090401PCT/ GB2009/ 000126 - 65 - Conp
No. R we W®2Bp/BBHLH NVR (400 MHz, CDCI 3 except wher e ROTUGR2005%000126
chem cal shifts in ppm) DI 1 HHHH 3-pgridyl- HO d6-DVMSO 11.75

(bs, 1H), 8.70 (m 1H), 8.52-8.53

Preparation Examples

The following abbreviations were used throughout this section: s = singlet; bs =
broad singlet; d = doublet; dd = double doublet; dt = double friplet; t = triplet, tt = triple
5 triplet, q = quartet, sept = septet; m = multiplet; Me = methyl; Et = ethyl; Pr = propyl; Bu
= butyl. A

1. Reactions which are covered by Scheme 1

Example 1.1: Preparation of 2-amino-nicotinic acid methvl ester

0 o
, X Son  MesSICHN, N NoMe
o I o
" | N~ NH, “NTTNH,

To a solition of 3-amino-pyridine-2-carboxylic acid (1 g) in methanol (8 ml) and
-+ toluene (10 ml), under nitrogen atmosphere, was added a solution of (trimethylsilyl)-

diazomethane (3.625 ml) (2M in diethylether). When the effervescence from the reaction
had subsided a further portion of (trimethylsilyl)diazométhane (3.625 m}) (2ZM in

15 diethylether) was added. The reaction mixture was stirred at ambient temperature for 20
hours. The reaction was quenched by addition of acetic acid (0.2 ml). The mixture was
concentrated and the residue partitioned between dichloromethane and aqueous
potassium carbonate (5% by weight). The phases were separated and the aqueous phase
was extracted with further dichloromethane. The combined organic extracts were dried

20 over magnesium sulfate and concentrated to give 2-amino-nicotinic acid methyl ester as a
light yellow solid (968 mg). IH-NMR (400 MHz, CDCl;): 8.21-8.23 (m, 1H), 8.12-8.14
(m, 1H), 6.61-6.64 (m, 1H), 3.89 (s, 3H) ppm.

The following compounds made were made using analogous procedures.
25 2-Amino-6-chloro-nicotinic acid methyl ester. 1H-NMR (400 MHz, CDCl5):
8.03-8.05 (d, 1H), 6.59-6.61 (d, 1H), 3.88 (s, 3H) ppm.
3-Amino-pyridine-2-carboxylic acid methyl ester. IH-NMR (400 MHz, CDCl,):
8.07-8.08 (m, 1H), 7.21-7.24 (m, 1H), 7.04-7.07 (m, 1H), 5.76 (bs, 2H), 3.98 (s, 3H),
ppm.
30



(dd 1H), 8.48-8.49 (dd, 1H), 8.35-8.37 (dd, 111), 7.98

(d 1H) 7.45-7. 49 (dd, 1H), 7.23-7.26 (dd, 1H). D12 H

H H 2- pywboQyderoobdr - D13 H Br PCT/GB2009/000126
-46 - '

10
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20

25

Example 1.2: Preparation of 2-[2-

methyl ester

1) (coc, CO,Me
Ci DMF | Ny
i . N7 e °
. CO,Me
cl Z o
N~ NH, -. &

DMAP, pyridine

Oxalyl chloride (0.14 mi) was added dropwise to a solution of (2,4-dichloro-
phenyl)-acetic acid (270 mg) in dichloromethane (10 mi) at ambient temperature. A drop
of N,N-dimethylformamide (“DMF") was added to initiate the reaction. The reaction
mixture was stirred at ambient temperature for 2 hours. The reaction mixture was
concentrated to give a colourless oil which was dissolved in dichloromethane (3 ml). The
mixture was added dropwise to a cooled (-5°C) slurry of 2-amino-nicotinic acid methyl
ester (200 mg) (Example 1.1), 4-dimethylaminopyridine (“DMAP”) (32 mg) and
pyridine (0.19 ml) in dichloromethane (5 ml). The reaction mixture was allowed to warm
to ambient temperature and stirred at ambient temperature for 16 hours, The reaction
mixture was partitioned between dichloromethane and aqueous hydrochloric acid (2M).
The phases were separated. The organic layer was dried over magnesium sulfate and
concentrated. The residue was purified by column chromatography on silica gel (eluent:
acetone / iso-hexane ratio 1:9 to 2:8) to give 2-[2-(2,4-dichloro-phenyl)-acetylamino]-
nicotinic acid methyl ester as a light yellow gum (197 mg). 1H-NMR (400 MHz, CDCl):
10.81 (bs, 1H), 8.59-8.60 (m, 1H), 8.29-8.31 (m, 1H), 7.42-7.44 (m, 1H), 7.34-7.36 (m,
1H), 7.23-7.27 (m, 1H), 7.07-7.11(m, 1H), 4.08 (s, 2H), 3.90 (s, 3H) ppm.

The following compounds made were made using analogous procedures.

2-[2-(2,6-Dichloro-phenyl)-acetylamino]-nicotinic acid methyl ester. IH-NMR
(400 MHz, CDCL): 10.74 (bs, 1H), 8.59-8.61 (m, 1H), 8.28-8.31 (m, 1H), 7.33-7.38 (mm,
2H), 7.19-7.23 (m, 1H), 7.06-7.09 (m, 1H), 4.41 (s, 2H), 3.89 (s, 3H) ppm.

2-[2-(2-Trifluoromethoxy-phenyl)-acetylamino]-nicotinic acid methyl ester. 1H-
NMR (400 MHz, CDCls): 10.76 (bs, 1H), 8.57-8.59 (m, 1H), 8.27-8.29 (m, 1H), 7.46-

7.48 (m, 1H), 7.26-7.36 (m, 3H), 7.05-7.09 (m, 1H), 4.03 (s, 2H), 3.88 (s, 3H) ppm.



H Me 2-chloro- t-Bu- 8.72 (d, 1H), 7.89 (d, 1H), 3,6- (CO

7.18-7.2(m 1H), 7.04- difluoro- 0- 7.09 (m 1H), 3.88 (s,
31-1), woplewnghs01 1. 15 (s, 9H). D14 H H O H 2- chl ormeT/¢i2009/000126
dit- MeOH: 8.34-8.36 (d, 3,6- 1H),.#30-7.32 (d, 1H),

10

15

20

25
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2-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-nicotinic acid methyl ester.
1H-NMR (400 MHz, CDCls): 10.88 (bs, 1H), 8.59-8.60 (m, 1H), 8.31-8.33 (m, 1H),
6.98-7.14 (m, 3H), 4.27 (s, 2H), 3.91 (s, 3H) ppm.

2-{2-_(2,6-Diethy]-4-methyl-ph_enyl)—acetylamjno]-nicotinic acid methyl ester. 1H-

NMR (400 MHz, CDCl;): 10.16 (bs, 1H), 8.59-8.61 (m, 1H), 8.21-8.23 (dd, 1H), 7.04-

7.07 (m, 1H), 6.97 (s, 2H), 3.94 (s, 2H), 3.78 (s, 3H), 2.62-2.70 (m, 4H), 2.34 (s, 3H),
1.18-1.23 (t, 6H) ppm. _
S-Bromo-z-[2-(2-chloro-3,6—diﬂuoro—phenyl)-acétylamino]-nicotinic acid. 1H-
NMR (400 MHz, CDCLy): 8.97 (d, 1H), 8.62-8.63 (d, 1H), 7.12-7.18 (m, 1H), 7.03-7.08
(m, 1H), 4.31 (s, 2H) ppm. _
6-Chloro-2-[2-(2-chloro-3,6-difluoro-phenyl)-acetylamino]-nicotinic acid methyl
ester. IH-NMR (400 MHz, CDCls): 1I0.88 (bs, 1H), 8.23-8.25 (d, 1H), 7.05-7.11 (mn, 1H),
7.05-7.07 (d, 1H), 6.96-7.03 (m, 1H), 4.34 (s, 2H), 3.92 (s, 3H) ppm.
3~[2-(2,4—Dichloro-phenyl)-acetylamino]-pyridine—ﬁ—carboxylic acid methyl ester.
1TH-NMR (400 MHz, CDCl;): 11.04 fbs, 1H), 9.09-9.11 (dd, 1H), 8.42-8.43 (dd, 11),
7.47-7.50 (m, 2H), 7.29-7.37 (m, 2H), 3.99 (s; 3H), 3.91 (s, 2H) ppm.
3-[2-(2-Trifluoromethoxy-phenyl)-acetylamino]-pyridine-2-carboxylic acid
methy] ester. 1H-NMR (400 MHz, CDCls): 11.04 (bs, 1H), 9.10 (dd, 1H), 8.41 (dd, 1H),
7.30-7.50 (m, SH}, 3.90 (s, 3H), 3.89 (s, 2H) ppm.
3-{2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-pyridine-2-carboxylic acid
methy! ester. IH-NMR (400 MHz, CDCls): 11.09 (bs, 1H), 9.08-9.09 (dd, 1H), 8.42-8.43
(dd, 1H), 7.46-7.50 (m, 1H), 7.05-7.18 (m, 2H), 4.03 (s, 2H), 3.99 (s, 3H) ppm.

. 3-[2-(2,6-Diethyl-4-methyl-phenyl)-acetylamino]-pyridine-2-carboxylic acid
methy] ester. 1H-NMR (400 MHz, CDCl): 10.62 (bs, 1H), 9.10-9.12 (dd, 1H), 8.38-8.39 .
(dd, 1H), 7.44-7.47 (m, 1H), 6.98 (s, 2H), 3.88 (s, 3H), 3.87 (s, 2H), 2.63-2.68‘(q, 4H),
2.35 (s, 3H), 1.21 (t, 6H) ppm.

4-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-nicotinic acid methyl ester.’

1H-NMR (400 MHz, CDCl3): 11.27 (bs, 1H), 9.15 (s, 1H), 8.60 (s, 2H), 7.13—7.19 (m,
1H), 7.05-7.11 (m, 1H), 4.04 (s, 2H), 3.94 (s, 3H) ppm.

3-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-isonicotinic acid ethyl ester.

1H-NMR (400 MHz, CDCl3): 10.80 (bs, 1H), 10.00 (s, 1H), 8:44 (d, 1H), 7.79-7.80 (d,
1H), 7.12-7.18 (m, 1H), 7.05-7.11 (m, 1H), 4.41-4.55 (q, 2H), 4.04 (s, 2H), 1.40-1.43 (t,
3H) ppm.



difluoro- 7.31-7.37 (m 1H), 7.16- phenyl - 7.21 (m 111). D15
HHC H2-chloro- t-Bu- 9.10 (bs, 1H), 7.72-7.75 3,6- (CO (d,
1H), 7. 24-wo2609dg40111) , di fluoro- 0- 7.19-7.24 (mactidi009/000s

phenyl- 7.10 (m 1H), 1.14 (s, 9H). DlGgH H

6-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-[ 1,2,4}triazine-5-carboxylic
acid ethyl ester. IH-NMR (400 MHz, CDCls): 10.14 (bs, 1H), 9.64 (s, 1H), 7.12-7.17 (m,
1H), 7.02-7.08 (m, 1H), 4.47-4.52 (q, 2H), 4.31 (s, 2H), 1.45 (t, 3H) ppm.
_ 4-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-pyrimidine-5-carboxylic acid
5  methyl ester. LH-NMR (400 MHz, CDCl5): 10.94 (bs, 1H), 9.19 (s, 1H), 9.06 (s, 1H),
7.00-7.15 (m, 2H), 4.40 (s, 2H), 3.98 (s, 3H) ppm.
2-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-6-trifluoromethyl-nicotinic
acid methyl ester. 1H-NMR (400 MHz, CDCl): 10.82 (bs, 1H), 8.52 (d, 1H), 7.07-7.13
(m, 1H), 6.99-7.04 (m, 1H), 4.46 (s, 2H), 3.99 (s, 3H) ppm.
10 2-[2-(3-Bromo-2-chloro-6-fluoro-phenyl)-acetylamino]-nicotinic acid methyl
ester. I1H-NMR (400 MHz, CDCl3): 10.84 (bs, 1H), 8.57-8.58 (d, 1H), 8.30 (d, 1H), 7.55-
7.58 (m, 1H), 7.06-7.09 (m, 1H), 6.94-6.97 (m, 1H), 4.33 (s, 2H), 3.91 (s, 3H) ppm.
2- {[2~(2,3-Dich10r0-6—ﬂuoro~pheny1)—acetyl]-cthy_l-amind} -4-methoxy-nicotinic
acid ethyl ester. 1H-NMR (400 MHz, CDCl5): 8.56-8.57 (d, 1H), 7.30-7.34 (m, 1H),
15 6.96-7.00 (m, 1H), 6.90-6.93 (d, [H), 4.39-4.44 (q, 2H), 3.97 (s, 3H) 3.90-3.96 (m, 2H),
3.67 (s, 2H), 1.35-1.39 (t, 3H), 1.14-1.18 (t, 3H) ppm.

20 To a solution of 2-pyridyl-acetic acid hydrochloride (310 mg) and 2-amino-
nicotinic acid methyl ester (270 mg) (Example 1.1) in dichloromethane (5ml) was added
diisopropylethylamine (0.32 ml). The reaction mixture was stirred at ambient
temperature for 20 minutes. To this solution was added 4-dimethylaminopyridine (43
mg) and N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride (“EDAC")

25 (410 mg). The reaction mixture was stirred at ambient temperature for 20 hours. The
reaction mixture was partitioned between dichloromethane and water. The phases were
separated and the the organic layer concentrated. The residue was purified by column
chromatography on silica gel (eluent: 15% acetone in dichloromethane) to give 2-(2-
pyridin-2-yl-acetylamino)-nicotinic acid methyl ester as a yellow solid (86 mg). 1H-

30  NMR (400 MHz, CDCls): 11.14 (bs, 1H), 8.63-8.64 (m, 1H), 8.58-8.59 (dd, 1H), 8.25-



d M 2-chloro- t-Bu- 7.75-7.77 (d, 1H), 7.23- 3,6- (CO 7.25

(d, 1H), 7.18-7.23 (m di fluoro- 0- 111), 7.04-7.09 (m 111),
phenyl - 3wd&odovoddl) , 1.14 (s, 9H). D17 HH A F2HC Ze@idpitrooias
8.43-8.45 (d, 111), 7.39-  H2C 3,6-.497.41 (d, 1H), 7.33-7.39 (m

8.27 (dd, 1H), 7.66-7.70 (m, 1H), 7.38 (d, 1H), 7.20-7.23 (m, 1H), 7.05-7.08 (dd, 1),
4.11 (s, 2H), 3.92 (s, 3H) ppm.

The following compounds were made using analogous procedures:

5 3-(2-Pyridin-2-yl-acetylamino)-pyridine-2-carboxylic acid methyl ester. 1H-NMR
(400 MHz, CDCl): 11.36 (bs, 1H), 9.10-9.12 (dd, 1H), 8.67-8.69 (m, 1H), 8.40-8.41 (dd,
1H), 7.69-7.73 (m, 1H), 7.45-7.48 (m, 1H), 7.36-7.37 (m, IH), 7.24-7.27 (m, 1H), 4.01
(s, 3H), 4.00 (s, 2H) ppm. '

10  Example 1.4: Preparation of 3-(2,4-dichloro-phenvyl)-4-hydroxy-1H-[ 1:8naphthyridin-2-

one (Compound D1 of Table D)

COZMB Cl

N
) OH
» o ke
N NH —— | N =
e Ci
O N~ N7 Yo
H

Cl
A mixture of 2-[2-(2,4-dichloro-phenyl)-acetylamino]-nicotinic acid methyl ester
15 (190 mg) (Example 1.2) and potassium carbonate (1 g) in N, N-dimethylformamide (5 ml)
was heated to 110°C for 5 hours. The reaction mixture was allowed to cool to ambient -
temperature and then stored at ambient temperature for 16 hours. Water (5 ml) was added
to the reaction mixture and the mixture acidified with potassium hydrogen sulfate (IM in
water). The precipitate was isolated and washed successively with water and diethylether

20  and dried to give Compoimd D1 of Table D as a beige solid (74 mg).

The following compounds made were made using analogous procedures:
6-(2-Chloro-3,6-diftuoro-phenyl)-5-hydroxy-8H-pyrido[2,3-dlpyrimidin-7-one.
1H-NMR (400 MHz, dg-DMSO): 10.97 (bs, 1H), 8.93 (s, 1H), 8.78 (s, 1H), 7.26-7.32
25 (m, 1H), 7.12-7.18 (m, 1H) ppm.
Compound Nos. A1, A2 and A8 of Table A, Compound No. B2 of Table B,
Compound Nos. D2, D3, D4, D12, D14 and D33 of Table D and Compound No. E4 of
Table E.



difluoro- 111), 7.17-7.23 (m 1H), phenyl - 6.09-6.39 (ft,

111), 4.81- 4.83 (m 2H. D18 O H M Me 2-chloro- HO 7.28
(s, 1H, 7w82000/088u{ m 3,6- 1H), 7.17-7.22 (m 1I80v/GB2009/000126
di fl uoro- phenyl- 3.79 (s, 3H), 2.60 (s¢9.3H). D19 d H

Example 1.5: Preparation of 4-Hydroxy-3-pyridin-3-vl-1H-[ 1,8 Inaphthyridin-2-one

{Compound No. D11 of Table D)

coM | ™Mo

- HvVie - NaOEt

| = N™ Sy COZEt —_— s N x-N
N NH; Tl P

- : 2 . . N H o]

To a solution of 2-amino-nicotinic acid methyl ester (200 mg) (Example 1.1) in
5 MN—dimcthylfonﬁamide (“DMF*) (2ml) was added sodium ethoxide 21 pD) (21% by

weight in ethanol) followed by ethyl-3-pyridy1-acetate (200 ul). The reaction mixture
was heated in the microwave at 150°C for 15 minutes. The mixture was quenched by
addition of aqueous hydrochloric acid (2M) (0.72ml) and then diluted with water. The
precipitate was isolated by filtration and washed with water and finally triturated with

10 rdiethyl ether to give 4—hydroxy-3-py_ridin—3-yl-1H—[1,S]naph;hyridin-z-one as a beige
solid (109 mg). 1H-NMR (400 MHz, dg-DMSO): 11.75 (bs, 1H), 8.70 (m, 1H), 8.52-8.53

- (dd, 1H), 8.48-8.49 (dd, 1H), 8.35-8.37 (dd, 1H), 7.98 (d, 1H), 7.45-7.49 (dd, 1K), 7.23-

7.26 (dd, 1H) ppm. '

15 The following compound was made using an analogous procedure:

Compound No. A7 of Table A.

Example 1.6: Preparation of 2.2-dimethyl-propionic acid 3-(2-chloro-3.6-difluoro-

phenyl)-2-0x0-1,2-dihydro-[1.8]naphthyridin-4-y] ester

j
H 0

t-BuCOC, ©
| e ™ F pyridine | NN E
= Cl B
= Ci
M N~ N0

20 H

Compound D4 of Table D (1.487 g) and pyridine (0.978 ml) were stirred in
dichloromethane (30 ml) at ambient temperature for 5 minutes. 2,2-Dimethylpropionyl
chloride (0.21 ml) was added portionwise over a period of 10 minutes and the reaction
stirred at ambient temperature for a further 3 hours. The reaction mixture was diluted

25 with dichloromethane and washed successively with water, aqueous sodium hydrogen



Me Me 2-chore- t-Bu- 7.11 (s, 1H), 7.17-7.22 (m 3,6- (CO 1H),
7.05-7.09 (m 1H)), di fluoro- 0- 3.89 (s, 311), 2.62 (s, 3H),
phenyl -  1w@hodemood0t) . D20 H H H Me 2, 6- HO 8. 65- 8. 67 KgwcEIb/0o1285-

di et hyl - 4-

10

15

20

25

8.27 (dd, 1H), 7.19-7.22 .

carbonate (1M) and aqueous hydrochloric acid (2M). The organic layer was dried over
magnesium sulfate and concentrated. The residue was purified by column chromato-
graphy on silica gel (eluent: ethyl acetate / hexane 1:1) to give 2,2-dimethyl-propionic
acid 3-(2-chloro-3,6~diﬂuoro-phenyl)-2—oxo—1,2—dihydro-[1 ,8Inaphthyridin-4-yl ester as a
white solid (764 mg). 1H-NMR (400 MHz, CDCl,): 11.61 (bs, 1H), 8.80-8.81 (d, 1H),
7.85-7.87(d, 1H), 7.29-7.30 (d, 1H), 7.1§-7.24 (m, 1H), 7.06-7.10 (m, 1H), 1.16 (s, 9H)
ppm.

The following compounds were made using analogous procedures:

fsobutyric acid 3-(3-bromo-2-chloro-6-fluoro-phenyl)-2-hydroxy-
[1,8]naphthyridin-4-yl ester. IH-NMR (400 MHz, CDCL;): 12.04 (bs, 1H), 8.82-8.84 (d,
1H), 7.89-7.91 (d, 1H), 7.67-7.71 (m, 1H), 7.26-7.30 (m, 1H), 7.01-7.05 (t, 1H), 2.71
(sept, 1H), 1.08-1.09 (d, 3H), 1.06-1.07 (d, 3H) ppm.

Compound No. B3 of Table B, Compound No. D15 of Table D, Compound Nos.
E1 and ES of Table E. '

2. Reactions which are covered by Scheme 2
Example 2.1: Preparation of 3-(2-chloro-3,6-difluoro-phenyl)-1-(2.2-difluoro-ethyl)-4-
hydroxy-15-[1.8]naphthyridin-2-one (Compound No. D21 of Table D)

o~ 0 F,CHCH,Br

XNy F _—
» Cl K,CO,
NN o

A mixture of 2,2-dimethyl-propionic acid 3-(2-chloro-3,6-difluoro-phenyl)-2-
oxo-l,2-dihydro-[1,8]naphti1yridin-4-yl ester (Example 1.5) (0.2 g), potassium carbonate
(0.211 g) and 1-bromo-2,2-difluoro-ethane (0.15 é) in N,N-dimethylformamide (3 ml)
was heated to 120°C in a microwave for 15 minutes. The reaction mixture was
partitioned between ethyl acetate and water. The phases were separated and the organic
phase was dried over magnesium sulfate and concentrated. The residue was purified by
column chromatography on silica gel (eluent: ethyl acetate / hexane 1:1) to give

Compound No. D21 of Table D as a colourless oil (24 mg).



methyl- (m 111), 7.06 (s, 2H), 3.86 phenyl - (s, 3H),
2.31-2.48 (m 414), 2.38 (s, 3H), 1.08 (t, 6H. WO

2009/ 09040WwbQade@BRMO09/ 000126 - 66 - Conp No. R a | e R ImcTR3828/000126
1H NMR (400 MHz, CDCI 3 except where indispated; chem cal shifts in
ppm) D21 HHH F2HC 112C 2-chloro- 3,6- difluoro- phenyl- HO 8.72
(d, 111), 8.40-8.42 (d, 111), 7.32-7.35 (d, 111), 7.20-7.24 (m 1H),
7.09- 7.14 (m 111), 6.13-6.44 (tt, 1H), 4.94-5.02 (in, 211). D22 HH

c : ‘ .
The following compounds made were made using analogous procedures;

Compound Nos. D17 and D32 of Table D and Compound No. E6 of Table E.
5  Example 2.2: Preparation of isobuivric acid 3-(2.6-diethvl-ﬁ—methv]-phenvl)—1-methv1-2-
oxo-1.2-dihydro-[1.8]naphthyridin-4-yl ester (Compound No. D6 of Table D)

o]

A

KO®Bu

To a solution of Compound No. D23 of Table D (100 mg) (Example 3.2) in
tetrahydrofuran (5 ml) was added potassium zerz-butoxide (0.38 ml) (1M in tetrahydro-
10 furan). The reaction mixture was stirred at ambient temperaiure for 30 minutes. To this
mixture was added isobutyryl chloride (42 pl) and the reaction mixture stirred for at
ambient temperature 2 hours. The reaction mixture was concentrated and the residue
purified by column chromatographed on silica gel (eluent: 1% ethyl acetate / dichloro-
methane) to give Compound No. D6 of Table D as a white solid (110 mg).
15
The following compounds made were made using analogous procedures:
Compoﬁnd Nos. A4 to A6 of Table A and Compound Nos. D7 to D9 of Table D.



Me 2-chloro- HO dit-MeOH 8.40-8.43 (d, 3,6- 1H), 7.35-7.37

(d, 111), di fluoro- 7.32-7.38 (m 111), 7.17- phenyl -
7.22 (m 1Iwp,208/086t0{ s, 3H). D23 H H H F2HC 3- brono- i -#rr/céeeo(ds
111) 7.90-7.91 (d, - H2CG 2-chloro- (G®. 1H) 7.66-7.70 (m 1H)

Example 2.3: Preparation of 2,2-dimethyi-propionic acid 3-(2-chloro-3,6-difluoro-

5 To a solution of Compound No. D24 of Table D (Example 2.1) (300 mg) in
acetonitrile (3 ml) was added 4-dimethylaminopyridine (“DMAP”) (10 mg) and 2,2-
dimethyl-propionyl chioride (0.21 ml). The reaction mixture was heated in a microwave
for 1500 seconds at 150°C. The reaction mixture was concentrated and the residue
purified by column chromatography on silica gel (eluent: ethyl acetate / hexane 1:4) to

10  give Compound No. D10 of Table D (24 mg).

The following compounds made were made using analogous procedures:

Compound No. B5 of Table B, Compound No. C2 of Table C, Compouﬁd Nos. D16 and

D19 of Table D.
15
Example 2.4: Preparation of 2,2-dimethyl-propionic acid 3-(2-chloro-3,6-difluoro-
phenyl)-1-ethyl-2-oxo-1,2-dihydro-[1.6]naphthyridin-4-vi ester (Compound No. B1 of
Table B
I DS
o 0 CH,CH, | 0”0 ©
N™ 7% F xR
‘/ & K400 l ]
H o) /)N o Ci
20 To a solution of 2,2-dimethyl-propionic acid 3-(2-chloro-3,6-difluoro-phenyl)-2-

0x0-1,2-dihydro-[1,6Inaphthyridin-4-yl ester (250 mg) in acetonitrile (1.5 ml) was added



6-fluoro- 0- 7.26-7.31 (m 211) 7.00- phenyl- 7.04 (m 111),
6.15-6.46 (tt, 111) 4.99-5.07 (m 211) 2.67-2.74 (m
1H) 1.06- wo2009/00d4008 (m 6H). D24 HHH M 2,4, 6- trineitybzopianmt-

HO - D25 HHH . -54 -

potassium carbonate (88 mg) followed by methyl iodide (51 p1). The reaction mixture
was heated to 100°C for 22 minutes in a microwave and then cooled to ambient
temperature. The reaction mxiture was diluted with ethy] acetate and water. The phases
were separated. The organic fraction was washed with water and brine, dried over

5 magnesium sulfate and concentrated. The residue was purified by column
chromatography on silica gel (eluent: ethyl acetate / hexane 1:3 and then 1:1) to give
Compound No. Bl of Table B as an orange oil (i6 mg). IH-NMR (400 MHz, CDCl,):
8.84 (s, 1H), 8.71 (d, 1H), 7.32 (d, 1H), 7.18-7.23 (m, 1H), 7.05-7.10 (m, 1H), 4.38 (q,
2H), 1.41 (t, 3H), 1.16 (s, 9H) ppm. '

10
The following compounds made were made using analogous procedures:
Compound No. D30 of Table D, and Compound Nos. E2 and E3 of Table E.
Furthermore, Compound No. D31 of Table D was isolated as a by-product of Compound
No. D30 of Table D.
15
| h Hunig's b |
unig's base P Cl
cl .
N/ N0 N™ "N” ~O
H F
F
20 To a solution of Isobutyric acid 3-(3-bromo-2-chloro-6-flucro-phenyl)-2-

hydroxy-[1,8]naphthyridin-4-yl ester (1.749¢g) in acetonitrile (17 ml) was added N, N-

» diisoi)ropylethylamine (“Hunig’s base™) (0.83 ml) at ambient temperature. The mixture
was stirred for 5 minutes at ambient temperature before drop wise addition of a solution
of 2,2-difluoroethyltrifluoromethanesulfonate (1.022 g) at ambient temperature. The

25  reaction mixture was stirred at ambient temperature for 7 hours when further 2,2-
difluoroethyltrifluoromethanesulfonate (0.5 g) and the reaction was stirred overnight, A

further portion of 2,2-difluoroethyltrifluoromethanesulfonate (0.5 g) and N,N-



H 3- nethoxy-phenyl- a x - D26 1) 6 HH Et 2,3- HO 9.28 (bs, 111)

8.59-8.60 (d, dichloro- 1H), 7.45-7.49 (m 1H), 6-fl uoro-
7.03-7. 07 Wmzodokdpo406. 79 (d, phenyl - 1H), 4.58-4. 6a1ier2089kdbd126
4.14 (s, 311), 1.32-1.35 (t, .55,

diisopropylethylamine (“Hunig’s base™) (0.83 ml) was added and the reaction was stirred
for 5 hours then left to stand overnight. The reaction was concentrated and partitionedl
between ethyl acetate and 2M hydrochloric acid. The organic layer was dried and
concentrated and the oily residue was purified by column chromatography on silica
5  (eluent: 4:1 hexane:ethyl acetate) to give Compound No. D23 of Téble D as a light
| yellow solid (1 .56 2). :

3. Reactions _which are covered by Scheme 3

10 Example 3.1: Preparation of 2- {[2-(2.6-diethy]l-4-methyl-phenyD)-acetyl]-methyl-amino} -

nicotinic acid methyl ester

CO,Me COMe
B | ®
Mel
= o -~
N~ NH NN
NaH.
0 o)

Toa soiution of 2-[2-(2,6-diethyl-4-methyl-phenyl)-acetylamino]-nicotinic acid

methy] ester (Example 1.2) (460 mg) in N,N-dimethylformamide (5 ml) was added |

15  iodomethane (0.42 ml) at bet\;veen -5°C and 0°C under a nitro gen atmosphere. The
reaction mixture was stirred for 2 minutes before the addition of sodium hydride (60 mg)
(60% by weight dispersion in mineral oil) in one portion at between -5°C and 0°C. The
reaction mixture was stirred at between -5°C and 0°C for 1 hour, and then at ambient
temperature for 2 hours. The reaction mxiture was partitioned between diethylether and

20 aqueous hydrochloric acid (2M). The phases were separated and the organic phase was
washed with brine, dried over magnesium suifate and concentrated. The residue was
purified by column chromatography on silica gel (eluent: 10% ethyl acetate /
dichl_oromethane) to give 2- {[2-(2,6-diethyl-4-methyl-phenyl)-acetyl]-methyl-amino}-
nicotinic acid methyl ester as a light orange oil (370 mg). 1H-NMR (400 MHz, CDCI3)£

25 8.76 (m, 1H), 8.36-8.38 (m, 1H), 7.44-7.47 (m, 1H), 6.83 (s, 2H), 3.97 (s, 3H), 3.33 (bs,
2H), 3.27 (bs, 3H), 2.47-2.57 (m, 4H), 2.26 (bs, 3H), 1.09-1.12 (m, 6H) ppm.

The following compounds made were made using analogous procedures.



3H). D27 HBr HH 2,6- difluoro- phenyl- HO- . - D28 HBr HH 2,4, 6-
trifluoro-phenyl- HO - D29 HHF3CG M 2-chloro- HO 8.55 (d, 111),
7.56 (d, XI¥h,2009/090408, 6- 7.08-7.13 (in, 1H), 6.98- PGB 1000126

phenyl- 7.03 (m 1H), 3.81 (s, 311). D3{.

2-{[2-(2-Chloro-3,6-diflnoro-phenyl)-acetyl]-methyl-amino}-nicotinic acid
methyl ester. 1H-NMR (400 MHz, CDCl;): 8.76-8.77 (m, 1H), 8.41-8.44 (m, 1H), 7.49-
7.52 (m, 1H), 6.88-7.06 (m, 2H), 3.98 (s, 3H), 3.56 (s, 2H), 3.28 (s, 3H) ppm.
5-Bromo-2- {[2-(2-chloro-3,6-difluoro-phenyl)-acetyl}-methyl-amino}-nicotinic
5  acid methyl ester. The crude compound was used direétly for further synthesis.
3- {[2'—(2-Chloro-3,6—diﬂuoro-phenyl)—acetyl] -methyl-amino}-pyridine-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl3): 8.79-8.80 (m, 1H), 7.81-7.83
(m, 1H), 7.63-7.66 (m, 1H), 6.91-7.11 (m, 2H), 4.03 (s, 3H), 3.55-3.59 (m, 2H), 3.28 (s,
3H) ppm. _
10 3-{[2-(2,6-Diethyl-4-methyl-phenyl)-acetyl]-methyl-amino}-pyridine-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl5): 8.76-8.78 (dd, 1H), 7.71-7.74
(dd, 1H), 7.59-7.62 (m, 1H), 6.82 (s, 2H), 4.03 (s, 3H), 3.67 (s, 2H), 3.26 (s, 3H), 2.45 (q,
4H), 2.26 (s, 3H), 1.11 (t, 6H) ppm.
3-{[2-(2-Chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino} -isoﬂicotinic acid
15 ethyl ester. 1H-NMR (400 MHz, CDCl3): 8.75-8.76 (d, 1H), 8.69 (d, 1H), 7.82-7.84 (dd,
1H), 6.93-7.03 (m, 1H), 6.85-6.90 (m, 1H), 4.35-4.42 (m, 2H), 3.40 (s, 2H), 3.20 (s, 3H),
1.32-1.36 (t,.3H) ppm.
2-{[2-(2-Chloro-3,6-diflucro-phenyl)-acetyl]-methyl-amino }-6-trifluoromethyl-
nicotinic acid methyl ester used crude in the next step
20
Example 3.2; Preparation of 3-(2,6-diethyl-4-methyl-phenyl)-4-hydroxy-1-methyl-14-
[1.8]naphthyridin-2-one (Compound No. D20 of Table D) .

COzMe
| x
p KOtBu
N N -
O

To a solution of 2-{[2-(2,6-diethyl-4-methyl-phenyl)-acetyl]-methyl-amino}-
25  nicotinic acid methyl ester (300 mg) in N, N-dimethylformamide (5 ml) was added
potassium fert-butoxide (250 mg). The reaction mixture was stirred at ambient
temperature for 18 hours, and then at 50°C for 2 hours. The reaction mixture was

partitioned the reaction between water and dichloromethane. The phases were separated



HHF3C Me 2-chloro- t-Bu- 8.01 (d, 111), 7.60 (d, 1H), 3, 6-
(CO 7.20-7.26 (m 1H), 7.06- difluoro- 0- 7.11 (m 1H), 3.93
(s, 3H  woz2pl@Byb: 1.16 (s, 911). WD 2009/ 090401 PCHGRAPOX (P24 26
- 67 - Conp No. Rll R Ric RB R4 RS 1H-Sl§il\_/R (400 MHz, CDC13 except

wher e indicated; chemical shifts in ppm)y D31 HH F3C H

and the aqueous phase was extracted with further dichloromethane and ethyl acetate. The
aqueous phase was acidified by addition of aqueous hydrochloric acid (2M) and
extracted three times with ethyl acetate. The combined organic extracts were dried over
magnesium sulfate and concentrated. The residue was passed through a plug of silica

5  eluting with ethyl acetate to give Compound No. D20 of Table D as an off-white solid
(320 mg).

The following compouﬁds made were made using analogous procedures:
3-(2,6-Diethyl-4-methyl-phenyl)-4-hydroxy-1-methyl-1H-[1,5]naphthyridin-2-
10 one. IH-NMR (400 MHz, CDCl3): 8.50-8.51 (m, 1H), 7.76-7.78 (m, 1H), 7.59-7.62 (m,
1H), 7.01 (s, 2H), 3.75 (s, 3H), 2.36 (s, 3H), 2.34-2.46 (m, 4H), 1.09 (t, 6H) ppm.
Compound No. A3 of Table A, Compound No. B4 of Table B, Compound No.
C1 of Table C, Compound Nos. D5, D18, D22, D26 and D29 of Table D.
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No. D13 of Table D)

| CO,Me :6 .
Br F

1. NaHMDS Br

=
- P Cl
F  2.tBuCOCl N o

—=Z

Sodium hexamethyldisilazide (“NaHMDS") (1.78 ml) (1M in tetrahydrofuran)

20  was added dropwise to a solution of 5-bromo-2-{[2-(2-chloro-3,6-difluoro-phenyl)-
acetyl]-methyl-amino}-nicotinic acid methyl ester (Example 3.1) (0.22 g) in
tetrahydrofuran (5 ml) under a nitrogen atmosphere and heated to 40°C for 2 hours. 2,2-
Dimethyl-propionyl chloride (0.3 ml) was added to the reaction mixtire and the reaction
mixture heated for a further hour. The reaction mixture was partitioned between

25  dichloromethane and water. The phases were separated and the organic phase was
concentated. The residue was purified by column chromatography 'on silica gel (eluent:
ethyl acetate / hexane 1:4) to give Compound No. D13 of Table D as an off-white solid
(16 mg).



2-chl or o-

111), 7.06-

3,6- t-Bu- (CO 7.99 (d, 110, 7.61 (d, 1H), 7.20-7.26 (m

di fl uoro- phenyl- 0- 7.11 (n, 111), 1.16 (s, 911).

D32 H H H wdHapy/d8ed0r ono- HO 8. 68-8:69 (d, 1H), 8.36 (ckcr/GB206%2600126

2-chl or o-

1H), 7.00-

10

15

20

111), 7.66-7.69 (m 1H), _sgb-fluoro- 7.29-7.32 (m

phenyl - 7.05 (m 110, 6.09-6.40 (tt,

4. Reactions that are covered by Scheme 4

Example 4.1: Preparation of 6-chloro-2-methvlamino-nicotinic acid methyl ester

o) 0
| = OMe _hf&_, o | ~= OMe
o 2t e
' Me

A solution of 2,6-dichloro-nicotinic acid methyl ester (1.5 g), methylamine (0.99
mi) (33% by weight in ethanol) and diisopropylethylamine (“Hunig’s base™) (1.38 Iﬁl)
was heated in a2 microwave for 10 minutes at 120°C. The reaction mixture was partitioned
between ethyl acetate and water. The phases were separated and ti;e organic layer was
concentrated. The residue was purified By column chromatography on silica gel (eluent:
ethyl acetate / hexane 1:9) to give 6-chloro-2-methylamino-nicotinic acid methyl ester as
a white solid (915 mg). 1H-NMR (400 MHz, CDClg): 8.03 (bs, 1H), 7.99-8.01 (d, 1H),
6.49-6.51 (d, 1H), 3.86 (s, 3H), 3.05-3.06 (d, 3H) ppm. |

The following compounds made were made using analogous procedures.

2-Chloro-6-methyl-4-methylamino-nicotinic acid ethyl ester. 1H-NMR (400
MHz, CDCL}: 7.16 (bs, 1H), 6.32 (s, 1H), 4.35-4.40 (q, 2H), 2.67-2.89 (4, 3H), 2.41 (s,
3H), 1.38-1.42 (t, 3H) ppm.

4-Chloro-6-methyl-2-methylamino-nicotinic acid ethyl ester 1H-NMR (400 MHz,
CDCls): 7.35 (bs, 1H), 6.46 (s, 1H), 4.35-4.40 (q, 2H), 3.00-3.01 (d, 3H), 2.37 (5, 3Hj,
1.38-1.42 (t, 3H) ppm. : .

2-Ethylamino-4-methoxy-nicotinic acid ethyl ester. 1H-NMR (400 MHz, CDCls):
8.08-8.10 (d, 1H), 7.54 (bs, 1H), 6.15-6.17 (d, 1H), 4.31-4.36 (q, 2H), 3.85 (s, 3H), 3.45-
3.52 (m, 2H), 1.35-1.39 (1, 3H), 1.23-1.27 (t, 3H) ppm.



111) 4.91-4.99 (m 2H). D33 HH H H 3-bronp- HO d6-DVBO. 11.92 (bs,

2-chloro- 8.53-8.54 (d, 110, 8.27- 6-fluoro- 8.30
(d 1H) Tweloob/8dsof m phenyl - 111), 7.22-7.28 (mci@&do09/0baddke
E: Conmpounds of fornula (E), where Ao _ A2, A3, A4, R3, R4 and R5

have the val ues as 5described in the tabl e bel ow. R5 (E) N1 n Conp
No. A2 A3

Example 4.2; Preparation oft4-chioro-2—{ [2-(2-chloro-3.6-difluoro-phenyl)-acetyl]-

methyl-amino}-6-methyl-nicotinic acid ethyl ester

Cl
1) (Cocl, ) CO.Me
0 F DMF l = 2
= A/ R
l e Cl
N NH
|
5 Oxa!yl chloride (0.19 ml) was added dropwise to a solution of (2-chloro-3,6-

difluoro-phenyl)-acetic acid (373 mg) in dichloromethane (5 ml) at ambient temperature.
A drop of N,N-dimethyiformamide (“DMF”) was added to initiate the reaction. The
reaction mixture was stimed at ambient temperature for 1 hour. The reaction mixture was
concentrated to give a colourless oil which was dissolved in dichloromethane (5 ml). The
10 mixture was added dropwise to a slurry of 4-chloro-6-methyl-2-methylamino-nicotinic
acid ethyl ester (Example 4.1) (413 mg) and pyridine (0.16 ml) in dichloromethane (5
ml). The reaction mixture was stirred at ambient temperature for 16 hours. The reaction
mixture was partitioned between dichloromethane and water. The phases were separated
and the organic layer was concentrated, The residue was purified by column
15 chromatography on silica gel (eluent: ethyl acetate / hexane 1:4) to give 4-chloro-2-{[2-
{2-chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino} -6-methyl-nicotinic acid ethyl ester
as a yellow solid (299 mg). IH NMR (400 MHz, CDCly): 7.32 (bs, 1H), 7.00-7.05 (m,
1H), 6.90-6.96 (m, 1H), 4.43-4.45 (m, 2H), 3.66 (s, 2H), 3.24 (m, 3H), 2.60 (s, 3H), 1.37-
1.40 (t, 3H) ppm. ' |
20
The following compounds made were made using analogous procedures.
2-Chloro-4- {[2-(2-chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino}-6-methyl-
nicotinic acid ethyl ester. 1H NMR (400 MHz, CDCly): 7.13 (s, 1H), 7.02-7.08 (m, 1H),
6.93-7.00 (m, 1H), 4.42-4.46 (m, 2H), 3.49-3.75 (m, 2H), 3.21 (s, 3H), 2.64 (s, 3H), 1.38-
25 1,42 (t, 3H) ppm.
6-Chloro-2-{[2-(2-chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino}-nicotinic

acid methyl ester. The crude compound was used directly for further synthesis.



A4 R3 R4 RS 1H NWR (400 MHz, CDC1l3 except where indicated; chem cal
shifts in ppm El -CH N-CH NH 2-chloro- 3,6- t-Bu- (CO (15-DWVsC
13. 29 (bs, wbhdjeoo8u0i6 (s, di fluoro- 0- 1H), 8.99 KeycBddhs/ooo126
phenyl - 7.63-7.68 (in, 111), - T.644-7.50 (m 1H),

Furthermore, 2-amino-6-triﬂudromethyl-nicotinic acid methyl ester can be
prepared according to WO 08/076425 and 2-chloro-4-methoxy-nicotinic acid ethyl ester
5  can be prepared following the method and references in J. Org. Chem., Vol. 70, No. 16,
2005.

Table A: .
10 Compounds of formula (A), where R?, R* and R’ have the values as described in the table

below.

(A)

Comp |R’ R* R’ 1H-NMR (400 MHz, CDCl;

No. ' except where indicated;

chemical shifts in ppm)

Al H 2,4-dichloro- | HO- de-DMSO: 11.68 (bs, 1H), 8.52
phenyl- (d, 18), 7.63-7.74 (m, 3H), 7.45-

7.48 (dd, 1H), 7.36 (d, 1H).

A2 H - 2-trifluoro- HO- d¢-DMSO: 11.64 (bs, 1H), 8.51-
methoxy- 8.52 (dd, 1H), 7.71-7.74 (m,
phenyl- - 1H), 7.62-7.65 (m, 1H), 7.47-

7.51 (m, 1H), 7.41-7.43 (m, 3H).

A3 Me 2-chloro-3,6- | HO- ds-DMSO: 11.79 (bs, 1H), 8.61-

. difluoro- 8.62 (dd, 1H), 8.10 (dd, 1H),
phenyl- 7.79-7.82 (m, 1H), 7.51-7.57 {m,
1H), 7.35-7.40 (m, 1H), 3.64 (s,
3H).

A4 | Me 2-chloro-3,6- | i-Pr-(CO)O- | 7.57-7.59 (dd, 1H), 7.78 (dd,
difluoro- ' 1H), 7.55-7.58 (m, 1H), 7.18-
phenyl- 7.24 (m, 1H), 7.05-7.10 (m, 1H),

3.78 (s, 3H), 2.82 (sept, 1H),
1.13-1.16 (dd, 6H).

AS Me 2-chloro-3,6- | t-Bu-(CO)O- | 8.57-8.58 (dd, 1H), 7.75-7.78
difluoro- (dd, 1H), 7.54-7.57 (m, 1H),
phenyl- 7.17-7.23 (m, 1H), 7.04-7.10 (m,

1H), 3.78 (s, 3H), 1.21 (s, 9H).




1.07 (s, 9H). E2 -CH N -CH N Et 2-chloro- i-Pr- 9.20 (s, 111), 8.99
(s, 3,6- (CO 1H), 7.24-7.29 (m di fluoro- 0- 1H),
7.10- 7. 15 fez2009/090401 phenyl - 1H), 4.59-4.65 (q, - PCT/GB2009/000126
-61 -
Comp |R’ R* R® 1H-NMR (400 MHz, CDCl;
No. except where indicated;
" | chemical shifts in ppm)
A6 Me 2,6-diethyl-4- | i-Pr-(CO)O- | 8.66-8.67 (dd, 1H), 7.82-7.85
‘ methyl- _ (m, 1H), 7.57-7.61 (m, 1H), 6.97
phenyl- (s, 2H); 3.79 (s, 3H), 2.71 (sept,

1H), 2.33-2.44 (m, 4H), 2.35 (s,
3H), 1.08-1.12 (m, 6H), 0.93
{bs, 6H).
A7 H 3-pyridyl- HO- dg-DMSO: 11.75 (bs, 1H), 8.73

' (m, 1H), 8.52-8.54 (m, 2H),
7.99-8.01 (m, 1H), 7.73-7.75 (m,
1H), 7.63-7.67 (m, 1H), 7.50-
. 17.53 (m, 1H).
A8 H 2-pyridyl- | HO- d-DMSO: 11.13 (bs, 1H), 9.33-
9.35 (m, 1H), 8.59-8.60 (m, 1H),
8.42-8.44 (m, 1H), 8.10-8.14 (m,
1H), 7.58-7.60 (m, 1H), 7.47-
7.50 (m, 1H), 7.42-7.46 (m, 15).

A9 H 2.4,6- HO- Described in WO 04/056824
trifluoro- (Compound No. 13 of Table 128
phenyl- on page 62).
Table B:
Compounds of formula (B), where R>, R* and R® have the values as described in the table
below.
' R’1a _°
R4
N™ XY
(B)
RN S0
R1c ]R3
Comp [R™ [R™ [R" |R° |R* R’ 1H-NMR (400 MHz,
No. CDCl; except where
indicated; chemical
shifts in ppm)

B1 H H H Et 2-chloro- t-Bu- 8.84 (s, 1H), 8.71 (d,
3,6- (COYO- 1H), 7.32 (d, 1H),
difluoro- 7.18-7.23 (m, 1H),
phenyl- 7.05-7.10 (m, 1H),

4.38 (q, 2H), 1.41 (t,
3H), 1.16 (s, 9H).




211),

1.12 (d, 31).

2.76 (sept,

1H),

1.43 (t,
WO 2009/ 090401PCT/ GB2009/ 000126 -

311),

1.14 (d,
68 -

Conp No. Al

3H),
A2

A3 A4 R3 Réo 28dddiMy (400 MHz, CDC13 except where indi caicad:petanmneal
shifts in ppnm) E3 -CH N -CH N F2HC- H3g-. 2-chloro- 3,6- difluoro-

phenyl - i-Pr- (CO 0- 9.22 (s, 1H), 8.94 (s, 111), 7.26-7.31 (m
111), 7.11-7.16 (m 1H), 6.15-6.45 (tt, 1H), 4.96-5.04 (m 211), 2.78
(sept, 1M, fogg TR (RF GF FEN TR N NTgs 1H-NMR (400 MHz,
No. - CDCl; except where
indicated; chemical
shifts in ppm)
B2 H H H H 2-chloro- HO- de-DMSO: 11.74
’ 3,6- {(bs, 1H), 8.97 (s,
difluoro- 1H), 8.44-8.45 (d,
phenyl- 1H), 7.39-7.45 (m,
1H), 7.22-7.26 (m,
1H), 7.17-7.19 (d,
1H).
B3 |H [H |H |H [2<chloro- |tBu- 8.83 (s, 1H), 8.61-
3,6- (CO)O- 8.63 (d, 1H), 7.23-
difluoro- 7.28 (m, 2H), 7.09-
phenyl- 7.14 (m, 1H), 1.16
. (s, 9H).
B4 Cl Me (H Me | 2-chloro- HO- 7.48 (s, 1H), 7.34-
3,6- 7.40 (m, 1H), 7.18-
difluoro- 7.23 (m, 1H), 3.70
phenyl- (s, 3H), 2.63 (s, 3H).
B5 Cl Me |H Me | 2-chloro- t-Bu- 7.14 (s, 1H), 7.18-
3,6- (CO)O- 7.23 (m, 1H), 7.06-
difluoro- 7.10 (m, 1H), 3.76
phenyl- (s, 3H), 2.66 (s, 3H),
1.03 (s, 9H). ‘
Table C:
Compounds of formula (C), where R®, R* and R® have the values as déscribed in the table
5 below. '
, _ -
4
Ny X R
J (©)
= ’i‘ o
R3
Comp | R’ R* R’ 1H-NMR (400 MHz, CDCl; except
No. ' where indicated; chemical shifts in
ppm)
C1 Me 2-chloro- HO- ds-DMSO: 8.76 (s, 1H), 8.34 (d, 1H),
3,6- 7.82-7.83 (d, 1H), 7.10-7.16 (m, 1H),
difluoro- 6.96-7.00 (m, 1H), 3.63 (s, 3H).
phenyl-




H 2-chloro- 3,6- difluoro- phenyl- HO 4DVMsO 12.96 , (bs, 111), 9.77
(s, 111), 7.56-7.62 (m 111), 7.38-7.44 (in, 1H. E5 N-CH N N H
2- chl or o- WoGovebdsbtior o- phenyl - Me- (CO 0- 9.70 (s, FdrcEwdho(n
1H), 7.28-7.33 (m 1H), 7.11-7.16 (m 13, 2.32 (s, 31-1). E6 N -CH
N N Me 2-chloro- 3,6- difluoro- phenyl- Me- (CO O- 9.69 (s, 1H),
9.54 (m 1H), 7.26-7.32 (m 1H),7.11-7.16 (m 1H, 4.03 (s, 311),
2.32 (s, 3H NH2=TH oro- 64t

besr | bed 1 OB O 056420 (Conpou%d No. 18% re 43%2 %%%excfpt
E8 -CH -CH{"N NH 2- cI‘Ioro- 6-f uor o- phen §CI’I dlln

l & of Lo 12020 A~
04/ 056825 ( oAb s eyod| sws 1555558 56, 1), 7.42-

3,6- 7.43 (d, 1H), 7.19-7.25 (m, 1H), 7.05-
difluoro- 7.11 (m, 1H), 3.88 (s, 3H), 2.68-2.75
phenyl- ' (m, 1H), 1.07-1.10 (d, 6H).

C3 H 24,6~ HO- Described in WO 04/056824
trifluoro- {Compound No. 25 of Table 128 on
phenyl- page 62).

Table D: .
Compounds of formula (D), where R? , R* and R have the values as described in the table
5  below.
1a RS
1b 4
R S R
| ‘ )
1c I~
R N N 0]
l 3
R
Comp [R"™ |[R™® [R"™ |[R’ R? R’ 1H-NMR (400 MHz,
No. _ CDCl; except where
+ | indicated; chemical shifts
S in ppm)

D1 H H H H 2,4- HO- de-DMSO: 8.54-8.56 (dd,
dichloro- 1H), 8.22-8.29 (dd, 1H),
phenyl- 7.69 (d, 1H), 7.45-7.48

(dd, 1H), 7.34 (d, 1H),
7.25-7.28 (dd, 1H).

D2 H H H H 2,6- HO- | d¢-DMSO: 11.92 (bs, 1H),
dichloro- 10.97 (bs, 1H), 8.56-8.58
phenyl- (dd, 1H), 8.31-8.33 (dd,

1H), 7.55 (d, 1H), 7.53 (s,
1H), 7.48-7.50 (m, 1H),
7.27-7.28 (m, 1H).

D3 H H H H 2- HO- de-DMSO: 11.84 (bs, 11),
trifluoro- 10.73 (bs, 1H), 8.54-8.55
methoxy- (dd, 1H), 8.32-8.35 (dd,
phenyl- 1H), 7.49-7.51 (m, 1H),

7.40-7.44 (m, 3H), 7.25-
7.28 (m, 1H).




-CH NNH2 4,6- trinethyl
(s, 2H), 4.20-4.27 (q,
3H) . EI O - 20debidsk N H 2,4,6- trifluoro- phenyl -
WO 04/ 056826 (Conmpound No. 13 of Table 128 on page 62). WO

2009/ 090401PCT/ GB2009/ 000126 - 69 - Conp No. At A2 A3 A4 RB R4 RS
1H NVR (400 MHz, CDClI 3 except where indicated; chémical shifts in

211)

phenyl - Et0- (CO 0- 9.68 (s, 111), 6.96
2.33 (s, 3H), 2.12 (s,

614), 1.29 (t,

HO- HoasGEdoamdoizg

Ell N -GN 2 Gt r i Ghuorpgz phenyissHS
04/ 056829 ( (,‘(’EB"m&fu 1% No|. R13 of Table 1B gn pé gIé 64) .W
2,4,6- trimgthyl ;phenyl- HO indicated; chemical shifts
in ppm)

D4 H H H H 2-chloro- |HO- | d¢-DMSO: 12.01 (bs, 1H),
3,6- 11.21 (bs, 1H), 8.58-8.60
difluoro- (dd, 1H), 8.33-8.36 (dd,
phenyl- 1H), 7.51-7.56 (m, 1H),

7.33-7.38 (m, 1H), 7.28-
: 7.31 (m, 1H).

D5 H H H Me 2-chioro- | HO- | de-DMSO: 11.29 (bs, 1H),
3.6- 8.73-8.75 (dd, 1H), 8.43-
difluoro- 8.45 (dd, 1H), 7.52-7.58
phenyl- (m, 1H), 7.34-7.40 (m, .

' 2H), 3.68 (s, 3H).

D6 H H H Me 2,6- - i-Pr- | 8.65-8.67 (dd, 1H), 7.75-
diethyl-4- | (CO) | 7.78 (dd, 1H), 7.19-7.22
methyi- O- (m, 1H), 6.96 (s, 2H), 3.90
phenyl- (s, 3H), 2.53 (sept, 1H),

2.30-2.45 (m, 7H), 1.11 (¢,
6H), 0.90 (d, 6H).

D7 H H H Me 2-chloro- |i-Pr- | 8.71-8.73 (dd, 1H), 7.87-
3,6- (CO) | 7.90(dd, 1H), 7.17-7.27
difluoro- | O- (m, 2H), 7.04-7.10 (m,
phenyl- 1H), 3.92 (s, 3H), 2.70

(sept, 1H), 1.06-1.09 (dd,
6H). .

D8 H H H Me 2,6- t-Bu- | 8.66-8.67 {dd, 1H), 7.71-
diethyl-4- | (CO) | 7.73 (dd, 1H), 7.19-7.22
methyl- 0- (m, 1H), 6.95 (s, 2H), 3.91
phenyl- (s, 3H), 2.31-2.43 (m, 4H),

2.33 (s, 3H), 1.10 (t, 6H),
0.99 (s, 9H).

D9 H H H Me 2-chloro- |t-Bu- | 8.71-8.73 (dd, 1H), 7.83-
3,6- (CO) |7.86(dd, 1H), 7.24-7.27
difluoro- | O- (m, 1H), 7.17-7.23 (m,
phenyl- 1H), 7.04-7.09 (m, 1H),

3.92 (s, 3H), 1.15 (t, SH).

Di0 |H H H F>HC- | 2-chloro- | t-Bu- | 8.75-8.76 (dd, 1H), 7.91-

H,C- §3,6- (CO) | 7.93 (dd, 1H), 7.32-7:37
difluoro- | O- (m, 1H), 7.23-7.28 (m,
phenyl- 1H), 7.09-7.15 (m, 1H),
6.21-6.50 (tt, 1H), 5.05-
5.13 (m, 2H), 1.20 (t, 9H).




9.59 (s,
N-CH H,

1H),
2,4, 6-

6.97 (s,

Exanpl e Bl: Her bi ci dal
species were sown in sterilised standard soil

havi ng 96 cells.

211),
trifluoro-
( Conpound Wo.20@meed1 Tabl e 129 on page 61).

acti

2.
ph

on

34 (s,
enyl -

3H), 2.

31 (s,

611). E13 -CH N

HO- Described in WO 04/ 056825

Bi ol ogi cal HExacgHoes0036

Seegs.of a variety of test
in seed trays each
After cultivation for 8 to 9 days cultlvatlon

(post - ener get, 1 ue:rL T R0d 1 pgs (..UI (AT ons Ba (, 4010
(cultivationl\fb-23 17G, day/ ni gh ours |)ght; @%}%
the plants yeré tyfeated wi fh an aqueous spray| sol utlo % hxft
ng/ | of the|activp indrediént dfssol ved in 10p6 DVBQ! ‘i} ‘?mlc SHis
sul f oXi de, CAS-RNL 67 o] 5) as—at-sol-\w nrﬂn Lal-ent 1 00 alha
pl ants were @rlévvn Hn tiHé cl ﬂmt @ char@ﬁ@l‘“défh eIfIOappq\ ?gn“z?ffs (bs, lﬁj
(24/ 19C, day/nighf; 13 houns |ight; 50-60% hum dity) 8%91@‘\/1/5{9 833
twice daily] Aftel 9 days ¢ntil[the tlest was pval ugt(dd 1@084’33&9&@
damage to plant, D = ro dafmge to pldnt) 15 Thbl e BIIDAppF-B3a(dbAN),
post -energence 2P Corfp No| Al A2 A3 [A4 Rate [ g/ ha)| h¥0@, 1800643001
1000 STEME () 3 3 4 NAAOF 2|0 4 b AMARE 0 0 6 b SOLNI(dd 161), 7.23-7.26 (dd,
1H).
Di2 |H |H |H |H 2-pyridyl- | HO- | - .
D13 H Br H Me 2-chloro- | t-Bu- | 8.72(d, 1H), 7.89 (d, 1H),
3.6~ (CO) |7.18-7.23 (m, 1H), 7.04:
difluoro- | O- 7.09 (m, 1H) 3.88 (s, 3H),
phenyl- 1.15 (s, SH).
D14 H H Cl H 2-chloro- | HO- ds-MeOH: 8.34-8.36 (d,
' 3,6- 1H), 7.30-7.32 (d, 1H),
difluoro- 7.31-7.37 (m, 1H), 7.16-
phenyl- 7.21 (m, 1H).
D15 H H Cl H 2-chloro- | t-Bu- | 9.10 (bs, 1H), 7.72-7.75
3,6- (CO) | (4, 1H), 7.24-7.26 (4, 1H),
difluoro- | O- 7.19-7.24 (m, 1H), 7.05-
phenyl- 7.10 (m, 1H), 1.14 (s, 9H).
D16 |H H Ci Me 2-chloro- | t-Bu- | 7.75-7.77 (d, 1H), 7.23-
3,6- (CO) | 7.25(d, 1H), 7.18-7.23 (m,
difluoro- | O- 1H), 7.04-7.09 (m, 1H),
phenyl- 3.88 (s, 3H), 1.14 (s, 9H).
D17 H H Cl F;HC- | 2-chloro- | HO- 8.43-8.45 (d, 1H), 7.39-
H,C- | 3,6- 7.41 (4, 1H), 7.33-7.39 (m,
difluoro- 1H), 7.17-7.23 (m, 1H),
phenyl- ‘| 6.09-6.39 (tt, 1H), 4.81-
4.83 (m, 2H). -
D18 Cl H Me |Me 2-chloro- | HO- 7.28 (s, 1H), 7.32-7.38 (m
' 3,6- 1H), 7.17-7.22 (m, 1H),
difluoro- 3.79 (s, 3H), 2.60 (s, 3H).
phenyl-
D19 Cl H Me |Me 2-chloro- | t-Bu- | 7.11(s, 1H), 7.17-7.22 (m,
3,6- (CO) | 1K), 7.05-7.09 (m, 1H),
difluoro- | O- 3.89 (s, 3H), 2.62 (s, 3H),
phenyl- 1.01 (s, SH).
D20 |[H |[H |H [Me [26- HO- | 8.65-8.67 (m, 1H), 8.25-
diethyl-4- 8.27 (dd, 1H), 7.19-7.22
methyl- (m, 1H), 7.06 (s, 2H), 3.86
phenyl- (s, 3H), 2.31-2.48 (m, 4H},
2.38 (s, 3H), 1.08 (1, 6H).
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PCT/ GB2009/ 000126 A5 1000 0 3 0 7 A6
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Comp |R® [R™ [RF [R’  |R R’ 1H-NMR (400 MHz,

No. ' CDCl; except where
indicated; chemical shifts
in ppm)

D21 |H H H F,HC- | 2-chloro- [ HO- | 8.72(d, 1H), 8.40-8.42 (d,

H,C- | 3.,6- 1H), 7.32-7.35 (d, 1H),
diftuoro- 7.20-7.24 (m, 1H), 7.09-
phenyl- 7.14 (m, 1H), 6.13-6.44 (it,

1H), 4.94-5.02 (m, 2H).

D22 | H H CI | Me 2-chloro- | HO- | ds-MeOH: 8.40-8.43 (4,

: ' 3,6- ' 1H), 7.35-7.37 (d, 1H),
difluoro- 7.32-7.38 (m, 1H), 7.17-
phenyl- 7.22 (m, 1H), 3.75 (s, 3H).

D23 |H H H FoHC- | 3-bromo- {i-Pr- | 8.69 (d, 1H) 7.90-7.91 (d,

H,C- | 2-chloro- | (CO) | 1H)7.66-7.70 (m, 1H)
6-fluoro- | O- 7.26-7.31 (m, 2H) 7.00-
phenyl- "1 7.04 (m, 1H), 6.15-6.46 (it,

1H) 4.99-5.07 (m, 2H)
2.67-2.74 (m, 1H) 1.06-
1.08 (m, 6H).

D24 | H H H Me 2,4,6- HO- |-

trimethyl-
_ phenyl-

D25 |H H H H 3- HO- |-
methoxy-
phenyl-

D26 (Me |H H Et 2,3- HO- | 9.28 (bs, 1H) 8.55-8.60 (d,

O- dichloro- 1H), 7.45-7.49 (m, 1H),
6-fluoro- 7.03-7.07 (m, 1H), 6.79 (4,
phenyl- | 1H), 4.58-4.63 (q, 2H)

| 4.14 (s, 3H), 1.32-1.35 (4,

. 3H). -

D27 |H Br |H H 2,6- HO- |-
difluoro- ‘
phenyl-

D28 | H Br |H H 2,4,6- HO- |-
trifluoro-
phenyl-

D29 - |H H FiC- | Me 2-chloro- | HO- 8.55 (d, 1H), 7.56 (d, 1H),
3,6- 7.08-7.13 (m, 1H), 6.98-
difluoro- 7.03 (m, 1H), 3.81 (s, 3H).
phenyl-

D30 |H H F;C- | Me 2-chloro- | t-Bu- | 8.01 (d, 1H), 7.60 (d, 1H),
3,6- (CO) | 7.20-7.26 (m, 1H), 7.06-
difluoro- | O- 7.11 (m, 1H), 3.93 (s, 3H)
phenyl- 1.16 (s, SH).




3060 D8 1000 2 3 00 D9 1000 2 2 3 0O D20 1000 55 0 0 10 E4

1000 0 0 2 4 E6 1000 2 0 O O STEME =
AVARE =

Nast ur t i unwofzbismpenal e;

Stellaria nmedia; NAAOF =
Amar ant hus retrofl exus; F@d20e/000126

Sol anum ni grum 15Conpound Nos. AS ahd A%qf Table A, Conpound Nos. B2
and B3 of Table B, Compound No. C3 of Table C, Conmpound Nos. D1, D2,
D3, D4, D11, D12, D15, D25 D27 and D28 of TabI e D Corrpound Nos ES5,
E7, E8, EI1O0, k- Et3mwoh e testy FUST
pr ot ocol andﬁﬁﬁd)w little R 0 damage to th«F est E—g Tﬂjbw Pize
test conditi b0 Expnpl § B2: |Herbicidal action |; % 2
vari ety of tlest species wer tandar d| soi | R4 ?{P’t"élrs s
days cul tivdtion L enerc ;J_Ledr“ﬂlp ions in
gl asshouse ((d3124 EIEC, Hay/ i ghBu- 6588 @i d). 17 (dst}fﬁa)
plants were |spraypd with afj aqueous sphéy 25 § @clo?wzQ:@?-ﬁ\@@d ¥ 396-
the fornul atli on of thel technical actipéfliorgr efPent |ihlbGwtldel 16 EafB)-
(50: 50) soldtion gontafi nind 0. 5% Tweerpt2ylt pol yoxyet hel yene sorbitan
nonol aur at e,| DBAS RN 90(0%- 641b) . | F{HEC4 |eSbroploant HOaer (e8.65:8:49 ¢, GHN, 8.36 @,
gl asshouse ynder gontrjol | eq H,C- | 2-chloro- 1H), 7.66-7.69 (m, 1H),
' 6-fluoro- 7.29-7.32 (m, 1H), 7.00-
phenyl- 7.05 (m, 1H), 6.09-6.40 (it,
1H), 4.91-4.99 (m, 2H).
D33 H H H H 3-bromo- | HO- d6-DMSQ: 11.92 (bs, 1H),
“2-chloro- - | 8.53-8.54 (d, 1H), 8.27-
6-fluoro- 8.30(d, 1H), 7.81-7.84 (m,
phenyl- 1H), 7.22-7.28 (m, 2H).
Table E:

Compounds of formula (E), where A, A% A%, A%, R®, R and R® have the values as

5

described in the table below.

R
1 R4 :
A\A N o
RS
Comp |A' |A7 [A' [A" R R R’ 1H-NMR (400 MHz,
No. CDCl; except where
indicated; chemical
shifts in ppm)

El -CH- [N -CH- | N H 2-chloro- | t-Bu- | dg-DMSO: 13,29
3,6- (CO) | (bs, 1H), 9.16 (s,
difluoro- | O- 1H), 8.99 (s, 1H),
phenyl- 7.63-7.68 (m, 1H),

7.44-17.50 (m, 1H),
1.07 (s, 9H).

E2 -CH- | N -CH- | N Et 2-chloro- | i-Pr- | 9.20 (s, 1H), 8.99 (s,
3,6- (CO) | 1H), 7.24-7.29 (m,
difluoro- | O- 1H), 7.10-7.15 (m,
phenyl- 1H), 4.59-4.65 (q,

2H), 2.76 (sept, 1H),
1.43 (t, 3H), 1.14 (d,
3H), 1.12 (d, 3H).




conditions in a glasshouse (at 24/16C, day/ ni ght;

hum dity) and watered twice daily. After

eval uat ed wdQum/bebal

damage to pl ant;
Tabl e B2: Application post-energence (
(g/ha) SOLNI - 71 - AMARE SETFA PCT/ GB2009/ 000126 ECHCGWORE.

\4©.2009/ 090401 Conp No.

13 days,
0 30

14 hours light;
the test was

65%

= no danmagedTacERoeniod126

Rat e
B4 1000

20002 O 100000002 C2 100023 00565 D10 1000 7 7 0 0 6

D14 1000 O.

Comp |[A' [A* JA" A" [R® R* R’ 1H-NMR (400 MHz,

No.- ' CDCl; except where
indicated; chemical
shifts in ppm)

E3 -CH- | N -CH- | N F,HC- | 2-chloro- | i-Pr- | 9.22 (s, 1H), 8.94 (s,

HoC- | 3,6- (CO) | 1H), 7.26-7.31 (m,
difluoro- | O- 1H), 7.11-7.16 (m,
phenyl- 1H), 6.15-6.45 (it,

1H), 4.96-5.04 (m,
2H), 2.78 (sept, 1H),
: 1.12-1.15 (m, 6H).

E4 N -CH- | N N H 2-chloro- | HO- | de-DMSO: 12.96
3 6- . (bs, 1H), 9.77 (s,
difluoro- 1H), 7.56-7.62 (m,
phenyl- 1H), 7.38-7.44 (m,

- 1H).

E5 N -CH- |N N H 2-chloro- [ Me- [ 9.70 (s, 1H), 9.54
3,6- (CO) | (m, 1H), 7.28-7.33
difluoro- | O- (m, 1H), 7.11-7.16
phenyl- (m, 1H), 2.32 (s,

3H).
| E6 N -CH- | N N Me 2-chloro- | Me- 9.69 (s, 1H), 9.54
3,6- (CO) | (m, 1H), 7.26-7.32 -
diflvoro- | O- (m, 1H), 7.11-7.16
phenyl- (m, 1H), 4.03 (s,
3H), 2.32 (s, 3H).

E7 N -CH- | N N H 2-chloro- | HO- | Described in
6-fluoro- WO 04/056829
phenyl- (Compound No. 18

of Table 132 on page
64).

E8 -CH- | -CH- |N N H 2-chloro- | HO- | Described in
6-fluoro- WO 04/056825
phenyl (Compound No. 42

of Table 129 on page
61).

E9 N -CH- [N N H 2,4,6- EtO- {9.68 (s, 1H), 6.96 (s,
trimethyl | (CO) {2H), 4.20-4.27 (q,
-phenyl- | O- 2H), 2.33 (s, 3H),

2.12 (s, 6H), 1.29 (1,
: 3H).

El10 -CH- | N -CH- | N H 2.4,6- HO- | Described in
trifluoro- WO 04/056826
phenyl- {Compound No. 13

of Table 128 on page
62).




4040 Dl6 1000 2 2 0 0 2
10 D21 1000 10 10 1 2 9 D22 1000 4 2 0 1 6 1523 1000 9

10

15

20

D17 1000 6 6 0 0 5 D18 1000 3 2 2 0 O

Example B1: ﬁerbicidal action

WO 2009/690401 PCT/GB2009/000126
-69 -
Comp A" [A° [AT A" [R° R® R’ 1H-NMR (400 MHz,
No. : CDCl; except where
indicated; chemical
shifts in ppm)
Ell N -CH- N N H 24.,6- HO- | Described in
trifluoro- WO 04/056829
phenyl- (Compound No. 13
of Table 132 on page
64).
El12 N -CH- [N N H 2,4,6- HO- | 9.59 (s, 1H), 6.97 (s,
trimethyl 2H), 2.34 (s, 3H),
-phenyl- 2.31 (s, 6H).
E13 -CH- [N N -CH- |H 2,4,6- HO- | Described in
trifluoro- WO 04/056825
phenyl- (Compound No. 25
of Table 129 on page
61).
Biological Examples

Seeds of a variety of test species were sown in sterilised standard soil in seed

trays each having 96 cells. After cultivation for 8 to 9 days cultivation (post-emergence)

under controiled conditions in a climatic chamber (cultivation at 23/17°C, day/night; 13

hours light; 50-60% humidity), the plants were treated with an aqueous spray solution of
1000 mg/1 of the active ingredient dissolved in 10% DMSO (dimethyl sulfoxide, CAS
RN 67-68-5) as a solvent, equivalent to 1000 g/ha. Tﬁe plants were grown in the climatic
chamber after application at (24/19°C, day/night; 13 hours light; 50-60% humidity) and

watered twice daily. After 9 days until the test was evaluated (10 = total damage to plant,

{( = no damage to plant)

Table Bl: Application post-emergence

Comp No.  Rate (g/ha)
Al 1000
A2 1000
A3 1000
Ad 1000

STEME

0

3
3
4

SOLNI

WO




4014 D24 1000 .1 000 . 1 D26 1000 6 6 4 4 6 15 D29 1000 4 6 O
07 D30 1000 2 00 0 2 D31 1000 0 .0 0 0 1 D32 1000 7

10

15

20

25

30

WO 2009/090401 . PCT/GB2009/000126
' - 70 -
AS 1000 0 3 0 7
A6 - 1000 8 6 3 6
A7 1000 6 2 0 0
D5 1000 7 6 7 0
‘D6 1000 2 0 0 0
D7 1000 3 0 6 0
D8, 1000 2 3 0 0
D9 1000 2 2 3 0
D20 1000 5 5 0 0
E4 1000 0 0 2 4
E6 1000 2 0o - 0 0

STEME = Stellaria media; NAAOF = Nasturtium officinale; AMARE = Amaranthus
retroflexus; SOLNI = Solanum nigrum.

Compound Nos. A8 and A9 of Table A, Compound Nos. B2 and B3 of Table B,
Compound No. C3 of Table C, Compound Nos. D1, D2, D3, D4, D11, D12, D15, D25,
D27 and D28 of Table D, Compound Nos. E5, E7, E8, E10, E11 and E13 of Table E
were tested using the same protocol and showed little or no damage to the test plants

under the test conditions.

Example B2: Herbicidal action

Seeds of a variety of test species were sown in standard soil in pots. After 8 days
cultivation (post-emergence) under conirolled conditions in a glasshouse (at 24/16°C,
day/night; 14 hours light; 65% huhiidity), the plants were sprayed with an aqueoué spray
solution derived from the formulation of the technical active ingredient in acetone / water
(50:50) solution containing 0.5% Tween 20 (polyoxyethelyene sorbitan monolaurate,
CAS RN 9005-64-5). The test plants were then grown in a glasshouse under controlled
conditions in a glasshouse (at 24/16°C, day/night; 14 hours light; 65% humidity) and
watered twice daily. Aﬁe'r 13 days, the test was evaluated (10 = total damage to plant; 0

= no damage to plant).

Table B2: Application post-emergence



4116 D33 100031007 20 E2 10004502 2 E310005 7001
E9 1000 0 0 9 10 1 E12 1000 1 5 10 10 3 SOLNI = Sol anum ni grum
AVARE = Amwbaidnusof et rof | exus; SETFA = Setari a faberi ;pcpcElh¥doos
Echi nochl oa crusigalli; |POHE = | ponea _kgder aceae.

Comp No. Rate(g/ha) SOLNI ~AMARE SETFA ECHCG IPOHE

B4 1000 2 0 0 0 2
C1 1000 0 0 0 0 2
C2 1000 2 3 0 0 5
5 DIO 1000 7 7 0 0 6
D14 1000 . 0 4 0 4 0
D16 1000 2 2 0 0 2
D17 - 1000 6 6 0 0 5
DI§ 1000 3 2 2 0 0
10 D21 1000 10 10 1 2 9
D22 1000 4 2 0 1 6
D23 1000 9 4 0 1 4
D24 1000 1 0 0 0 1
D26 1000 6 6 4 4 6
15 D29 1000 4 6 0. 0 7
D30 1000 2 0 0 0 2
D31 1000 0 0 0 0 1
D32 1000 7 4 1 1 6
D33 1000 3 1 0 0 7
20 E2 1000 4 5 0 2 2
E3 1000 5 7 0 0 1
E9 1000 0 0 9 10 1
E12 1000 1 5 10 0 3

SOLNI = Solanum nigrum; AMARE = Amaranthus retroflexus; SETFA = Setaria faberi;
25  ECHCG = Echinochioa crus-galli; IPOHE = Ipomea hederaceze.

Compound Nos. B1 and B5 of Table B, Compound Nos. D13 and D19 of Table
D, and Compound No. E1 of Table E were tested using the same protoco] and showed

little or no damage to the test plants under the test conditions.



Conpound Nos. Bl and B5 of Table B, Compound Nos. D13 and D19 of
Tabl e D, and Conpound No. El of Table E were tested using the sane
protocol and showed little or no damage7$40 the test plants under the

test conditions. - 72 - CLAIMS: 1.A nethod of controlling plants
whi ch conpph sgsigappl ying to the plants or to the locus thereof a
her bi ci dal ective amount of a conpound of formula (1) wher ein

5 A, A2, A3 and A4 are independently C-Rl or N, provided at |east

one of AI A2 A3 S ovi ded .t hat 1. an r
both N, A2 lang A digpngaulhe ik PhEY ohRRe Sntkae SndBiaefpr B e tocs
hydrogen, @erdofahk¥icida eff‘édmab bl bf a Bahgound W R@muYDr OXYy,

Cl C4al koxy, Cl-C4al kylt aryl or_ aryl substituted by one to five
R6, which may be the sane or dlffeRent or heteroaryl or beteroaryl
substituted by one to five RG, A Y- -be the sanme toor different;
R3 is Cl-C4al kyl, C -C4hal oa‘ltnIfyT\ @ C4al kenyl , C2-4hal oal | cenyl

Cr at al kynyl or C2 C4hal oal kya¥] = awl or aV\A substituted by one
to five l e, which may be the s&’re ﬁr dPfferent, or heteroaryl or
heteroaryl substituted by one to f&iur R8, whi ch may be the sane or
different; §5R5 i s hydroxy, R8-oxy-, R -carbonyloxy-, trial;

-si |yl oxy- Y8Ff®R12- sul f onyl oxy-, wherein RO is Cl-Owal kyl,

C2- Onal kenyl , A%CA3 Ghpat &EMep&fdeﬁfW(t-‘R@orﬁ Alokded aOBast one of A', A2, A% and A*is
aryl -G -G al kyl’wherel n the Joi ett}/1 i s,substituted by ope to five

subst i t uenNsandge éﬁh‘éﬁttlfé é‘tﬂ Acrreboth®b iy 1af 6, amﬁbothﬁ Rrio,
C, - Coal kyl | I I
3- Q/\gyc?/oa c lﬁ g\%ﬁﬁé&ﬁb%ﬁﬁg E&ro&ncg-@é%%?k&ha?o%]kg hgoO&Jahé( hydroxy, Ci-

C2- Cwal kyn@kall{ﬂx—y@aﬂaj&«tﬂthwoa@l 1G4 | skibétitutedy o:@ﬁalﬁk@ky,whlch may be the same
C2- Cwal ken CIOa k.-Yn XY, +N..N-
o aryl  cupkREeE e ¢ e i Rk e S h YR, R el tame

differqamt ohditfefemar yl or heteroaryl substituted by one to three

11. 14, mhlcp y i fferent ryl - yl -
aryl -1 Cal «aﬁgﬁ& hny P Gaery. o Rnelient BuCony ane <o
three R14, o IQJIba e the sane or different, heteroaryl-Cl -Clal kyl -
or heteroaryl-Cl - CoI wherein the het eroaryl noiety is

substit ut eB is\ard me alwbsq ﬁit@@d RY gne {pHiveR nich aaythe ﬂseeﬁﬂ@e@r differemb ont
| t 8
aryl oxy- ﬁet%"bgljfyp Wieter s'uﬁéﬁhﬂgq %y@qgr&uﬁ R hu(rl’ﬁ@h ﬁ% be YH@' Bﬁe %ffpl%gt

t he sanme or erent  “heteroar et'er oar oxy- substitute
by onelfo Rﬁrseha'dﬁxy, Rvﬂny&rR Prearbingyiaxtys te-Ribsityiongi bf BFemtfonyonyth, twliegsin or

o o % R BRaH e, e BREals?, Gore daticm! LR CEC bR & BB Ok

one to thraherthdhe wii mhlefmy sﬁtﬂtltuhsﬁ b@@ﬂét@ﬁvdﬁhubitﬂﬁ@lfﬂmdepe@ﬁﬂy Rledtel from

i ndependently Cl -d pal | c substituted by one to
five subst IS piigebe éeé'ﬂﬂ@ L’&ﬁ‘éh‘% 19 aH‘éN% cyano, nitro,

Gi - Céal kyl R‘mcpﬁ*mi@ﬁldgédm@&loaﬁﬂq @?@H&g&&alkﬁlc?l ¢1§a1@1- .Qﬁ&ﬂﬁbﬁ'alkyl Ca-
C -d ohal oal k or stitute one
SUDSt | Pen Gkt e Doy (o SOe-Cr Sy CyabB e Rl Ci-

o1 LS oA G N e

Cl- Cloal koNyN dG(CﬂOﬁiin#almnq&caybmnyyl-subsﬁMﬁdbmmb KMoeoR ", Whlch may be the
Cl- ClO0al kyl thi o

Cl- C4hal oaf3f @Lﬂlfﬁrwﬁetereﬂr?ldk éll L Fogwl R 181#‘% b%%nié){o the | f]ilm,)(ﬂhléh may be the

Cl- CAhal oakdfyd srdiff@ent] aryl-64-Zlallefl- criapll-GyLd)alkl Lhm@fblrbme@@emb;et}fiisw)sﬁmted
substituents independgntly sel ected from hal o, ano, nitr

C1- Coal} cyby omtotimgaRoarhish maybe the. seﬁapkésﬁ;?renbrhe &a@ﬂ&r%ﬁlkﬂr or
het er oar yl t 14
sel ect edyf lr‘%%%ﬁ‘?f b%@é’?ﬁ‘”ﬁﬁ?‘t‘lf@e ﬁ&é}&@}&?iﬁ?yﬁy %dﬁ%ﬁtfgeﬁcgggﬁ S)IBLE}EER
Cl- Coal koxWhichawdy bRéhegatheRs differinhaeyiend enadyloxuasubﬁtltutpé hp PﬂﬁniotthRQ? R",

which may be the same or different, heteroaryloxy- or heteroaryloxy- substituted by one to

three R, which may be the same or different, arylthio- or arylthio- substituted by one to



3. A nethod according to claim1l or claim2 wherein each Rl is

hydr ogen, Cl-C4al kyl, Cl-C4hal oal kyl, hal o, cyano, hydroxy or

Cl -G alkoxy. 4. A method according to_agy one of claims 1 to 3
wherein R3 is 2,2-difluoro-ethyl. 5. A nethod according to any one

of cl ains to, ¥4 rein is aryl..or aryl substituted b eto
Five Ror whreR ek SeRetthasimd b dipienf B Rer AT S IR of i o
(lc) §9R4A'suba4tute3cli;l9bhé’rtod&ﬁﬂeé R“:,@lﬁc)hxﬂamlth% vhey cﬁidgffe%nt; A2, A3, A4i?lg
ic an ar .defined in_clai an iS oXY, - OXY-, -
car bonyl oxwﬁéﬁfﬂsmﬁeaﬁaieﬁﬂ? Gre: @Yb%rmﬂﬁa of phegyk ugﬁt@,ﬂf%@?anesta|ﬁt\’%r
N-oxi de t hgfe@fientd indbpdn@idlyGLidatkd GORNAR), £y4a0, b,c(ﬂ—@ﬁ@mﬁ §&5hAoalkyl or
herbicidally effective ambunt of a conpdund of fornula (I) as defi ned
in any dneCofsadketiyns 1 to 5 in addition to fornul ation adjuvants. 8.

A et o i geTeni| o1 AL RSRIP S BRI AL g ve

to 5, optianafitugntoimdemmdemlyaelecied frem Haky byanb deéte, GyrCkatikpt, Cp1@ghdlyallon er

or more salepeixy; and
each R*is independently halo, cyano, nitro, C;-Cjpalkyl, C,-Cshaloalkyl, C,-C,ealkoxy, C,-

10  Cjalkoxycarbonyl-, C;-Cshaloalkoxy, C-Cypalkylthio-, C;-Cshaloalkylthio-, Cy-
Ciealkylsulfinyl-, C-Cshaloalkylsulfinyl-, C;-Cgalkylsulfonyl-, C-Cshaloalkylsulfonyl-,
aryl or aryl substituted by one to five substituents independently selected from halo, cyano,
nitro, Cy-Cgalkyl, C;-Cghaloalkyl or C;-Cealkoxy, or heteroaryl or heteroaryl substituted by
one to four substituents independently selected from halo, cyano, nitro, C;-Cealkyl, C;-

15 Cghaloalkyl or C;-Csalkoxy;
each R® and R% is independently halo, cyano, nitro, C-Cjgalkyl, Cj-Cshaloalkyl, Co-
Cioalkenyl, C»-C)oalkynyl, hydroxy, C,-Cjpalkoxy, Ci-Cshaloalkoxy, C,-Cgalkoxy-C-
Caalkyl-, C3-Cqcycloalkyl, Cs-Cqcycloalkoxy, Cs-Cqeycloalkyl-C-Caalkyl-, C3-Coeycloalkyl-
C,~-Cjalkoxy-, C-Csalkylcarbonyl-, formyl, C-Caalkoxycarbonyl-, C;-Csalkylcarbonyloxy-,

20 C;-Cypalkylthio-, Ci-Cshaloalkylthio-, C;-Cjpalkylsulfinyl-, C,-Cjhaloalkylsulfinyl-, C-
Cealkylsulfonyl-, C;-Cshaloalkylsulfonyl-, amino, C;-Cjgalkylamino-, di-C;-C galkylamino-
, C1-Cioalkylcarbonylamino-, aryl or aryl substituted by one to three R'?, which may be the
same or different, heteroaryl or heteroaryl substituted by one to three RP , which may be the
same or different, aryl-C-Caalkyl- or aryl-C;-Csalkyl- wherein the aryl moiety is substituted

25 by one to three R'3, which may be the same or different, heteroaryl-C;-Csalkyl- or
heteroaryl-C;-Cqalkyl- wherein the heteroaryl moiety is substituted by one to three R'?,
which may be the same or different, aryloxy- or aryloxy- substituted by one to three R'3,
which may be the same or different, heteroaryloxy- or heteroaryloxy- substituted by one to
three R, which may be the same or different, arylthio- or arylthio- substituted by one to

30 three R'?, which may be the same or different, or heteroarylthio- or heteroarylthio-
substituted by one to three R'?, which may be the same or different; and
each R'? is independently halo, cyano, nitro, C-Cgalkyl, C;-Cghaloalkyl or C,-Csalkoxy; or a

salt or N-oxide thereof.
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2. A method according to ¢laim 1 wherein up to three of Al A% A%and Afare N.

3. A method according to claim 1 or claim 2 wherein each R! is hydrogen, C)-Csalkyl,

C;-Cshaloalkyl, halo, cyano, hydroxy or C;-Casalkoxy.
4. A method according to any one of claims 1 to 3 wherein R?is 2,2-diflnoro-ethyl.

5. A method according to any one of claims 1 to 4 wherein R* is aryl or aryl substituted

by one to five R, which may be the same or different.

6. A compound of formula (Ic)
RS
1 4
AN
A (ic)
AN S0
e

wherein A ,.A.z, A’ A RPand R* are as defined in claim; and R’ is hydroxy, Rg-oxy—, R'0-

carbonyloxy- and R? and R'? are as defined in claim 1; or a salt or N-oxide thereof.

7. A herbicidal composition which comprises a herbicidally effective amount of a
compound of formula (I) as defined in any one of claims 1 to 5 in addition to formulation

adjuvants.

8. A herbicidal composition which comprises a herbicidally effective amount of a
compound of formula (I) as defined in any one of claims 1 to 5, optionally one or more

further herbicides, and optionally one or more safeners.



