WD 2009/ 090402PCT/ GB2009/ 000127 - 1 - HERBI Cl DAL COVPOUNDS The
present invention relates to novel herbicidal pyrido[2,3-b]pyrazines,
to procweze®/bow2 t hei r preparation, to conpositions ROINEEAEII0G27
these conpounds, and to Stheir use in controlling plants or in

inhi biting plant growth. Certain pyridopyrazines were discl osed
as herbicidal conpounds, for exanple, in WO 08/009908 and WO
08/071918. Certain pyri dopyrazmM@WQas internmediates in
the synthesis of fungicidal co , in WO 04/ 056825,
WO 05/123698 and WD 05/123733. Certain pyridopyrazines were di scl osed

as 10 fungici dal _conpounds, for exanple, 05/ 0 Certajn
pyri dopyrazi nes WBE Bregqns HveRon r%égt%wat}%ﬂé@&l‘yl\g%l|?yegﬁﬁgﬁagam#&ﬁ to

exanpl e, inpWR.Q6( 22800 & ahéh, Qg’é&ﬁ;ﬁﬁﬁgns corgprmﬂ%th&%%oﬂﬁ%nds and to

sur pri si ngl y been found that certain yrazi nes di spl ay
excel | enf héhetm@ﬁda¢0némﬂmgplﬁmswrimhhlblttngm@nbmp’éht| es. 15The present

i nvention theref egﬁ%nq E)?rrY]ﬂieo%S/fazﬁnteW&Q%ch% d:a%'htefb%lbdflhergn?ﬂg For'fafiBle, in

conpri ses appl yi ng ants or l'ocus
her bi ci dal | W@fosmcgsoasmnamms/omm Centgin pryritiopfrafinesmutra diskdosed aswher ei n

20 R andR2are1nde n I dro Cl-Cal kyl, Cl-C4

hal 0, cyano ™EREAGIES rP%f l‘fﬁgffs S@Eﬁ'ﬂf‘g‘%ﬁ&@ﬂ‘?&}ﬁ%ﬁﬁﬁr Sxgmpie, lg%g’q@(d%hzs
substi t ut ed viay 08N23608 JnﬂWO@S/]ZWESCCeMpMob?@zﬁWe@ disdiokddetsent or
heteroarg or leteroaryl substituted bes one to five

the samd?or HHEiGHd eRpOURds: 1 H3HPISGRAY O EPLEPR: Eﬁ#ﬂnew@méazw&f%

G- Cloal kenlctoleblighnabiieomp3a@d (6 0aHYIH WOTrAolanal kymy!
C3- Cnrycl oaIw% - Cl0cycl oal ky ‘Coal kyf -

Cral koxy Cl QB/@W@O Cl1- C30cyanoal kyl -

LG o oxyoar DR 5 A e AL RS SIS iy
aryl - Cl- Céabképllentmsrbm@dlaﬂlgmﬁ -bitingtpeereitiest he aryl noiety is
LA e o i S,
het er ocycl ytorfbrisebappiyihg tohie priis of toehdiRicey thergof yherbividelly eff&tive amount of
substituted by one q% thr@aQFU whi ch nay be the sane or different;

R4 is heter B&PpPougd substituted by one to four R8, whi ch

may be the. sanme or different; 5 BY gs hydroxy or a group which can be
net abol i sed to a hydroxy grgup; .each R6,; R7 and R8 i s i ndependently

hal o, cyano, nitro, C-d odF: N §I oal kyl , - |p cal kenyl ,
C2-d oal kynyl, hydroxy, Cl-d h K«

1C - CG4hal oaI koxy,
Cl - G Oal koxy- C1- C4al kyl - NoaFgyl , C3- Cr7cycl oal koxy,

: y
C3- Cr7cycl oal kyl - C1- C4al kyl -, C3- Crgycl oal kyl - C1- Cal koxy-,
Cresal kyl ear bonyl -, fornyl, Cl-C4al koxycarbonyl-, Cl-
10Cal | cyl cawbaﬂml oxy-, Cl1-d oal kylthio-, Cl-C4hal oal kylthi o-,

c-dad | kyl f | k fi | -, - | | If | -
Cl- mﬁg%é P%CW %ﬁy}depefgﬁ?tﬂvgw%a@ﬁex §13‘§qﬁ|&w£h% 10312‘31 Aalo, S,
di - C1- d oal K%dr@ef? @Qﬂ4a1§éxﬁt9@4klxh&aé ta_gmsiram ﬂ&bsmtu%ﬁ)ﬂy oflE t@ﬁvd R6 Whlch

substituted by one to three 1213 may be the sanme or different,
het eroaryl 8y hethsrsame pr difigrpt.jof b%t@raarwyordw&r@asylt gybgiuted By ovmﬁ()é'wer?ay

be the sane I 15Caal kyl - or aryl-Cl -C4al kyl -
wherein thewg{Ch%Jﬁ{)h%tﬁyém ﬂ%ﬁ%r{tut ed by one to three R13, which nmay

be the s arreRf‘)rs fd’dfdgem,é?lt(:mﬁkyle@ péhploalByl, C4iﬂ1bzykenyb Cz-thaloalkenyl

het 1- t h

e ooy EHARM N EARE 5, B SRl B et b et

Sr ]y:c oxy- : SUU&%!lkbidji ex#]ctamksalqacltcﬁwayhﬁ@aqﬂzllei Omlmyfwtibnlt@!acn hEalEﬁFIW @E-
| eren er oar, oxXy- 0O e o) Itute

t hree R13, ! ‘aﬁgé%o%@%ﬁél é’h@ﬁ"g‘li?e’%& ‘odsﬂlfqéﬁ b a“&?‘i”?&ﬂq}l%:aéﬁﬁa kyl-,

aryl thio- sybsbi CUliRH- BYar9ne, -Collty Wreréfh She aMA RbiefFAY sibBtifuftd byIAB T

three R’, which may be the same or different, or heterocyclyl-C;-Cgalkyl- or




For exanple, a compound of formula (la), i.e. a conmpound of formula
(1) wherein R3 is hydrogen and R5 is hydroxy, can be drawn in at

| east fivewDauwamewtc forms. OH R t'IR4A | N OHO Rl.," PorMismReo1z2OH
N CH (la) 11 00 IRIzN,"..::". "1,, "> R4RIN, _,..t)L, R4 -;-------
R2ZNNOHR2r s- N- - - - - - - - .N.O HH 5Sone of these conpounds exhibit good
her bi cidal activity. Additionally, these conmpounds can be used as

LTt o e, B I RBR ) PR R BB oe
conpound of R’pwhidh aaf b} thehameiondiR3réng hydr ogen and R5 is as defined
2t 1 oast T HSERBHEY] & hebsTire] SRkl PTG RS Wil gy Ge e S of
different;
5 Riis hydroxy or a group which can be metabolised to a hydroxy group;
each RG, R” and R¥is independently halo, cyano, nitro, Ci-Cypalkyl, Cy-Cshaloalkyl, Ca-
Cioalkenyl, C>-C)oalkynyl, hydroxy, C;-Cjealkoxy, C)-Cshaloalkoxy, C;-Cipalkoxy-C;-
Cialkyl-, C3-Creycloalkyl, C3-Cieycloalkoxy, Cs-Creycloalkyl-Cy-Caalkyl-, Cs-
C7éycloalkyl-C.-C4alkoxy-, Ci-Csalkylcarbonyl-, formyl, C;-Cjalkoxycarbonyl-, C;-
10  Cqalkylcarbonyloxy-, C;-Calkylthio-, C)-Cshaloalkylthio-, Ci-Cyealkylsulfinyl-, C;-
thaloalkylsulﬁnyl—, Ci-Choalkylsulfonyl-, C;-Cshaloalkylsulfonyl-, amino, Cy-
Cmalkylamirio-, di—Cl-CloalkyIaminb-, C,-Cpalkylcarbonylamino-, aryl or aryl
substituted by one to three R'?, which may bé the same or different, heteroaryl or
heteroaryl substituted by one to three R'?, which may be the same or diff_erent, aryl-C;-
15 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-Cqalkyl- or heteroaryl-C;-Caalkyl-
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
20  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 dr different; and
each R'? is independently halo, cyano, nitro, C,-Csalkyl, C;-Cghaloalkyl or C;-Cgalkoxy;
or a salt or N-oxide thereof. -
25 The compounds of formula (I} may exist in different geometric or optical isomers
or tautomeric forms. This invention covers all such isomers and tautomers and mixtures

thereof in all proportions as well as isotopic forms such as deuterated compounds.



(I'b) Sone of these conpounds exhibit good herbicidal activity.

Addi tionally, these conpounds can be used as internediates for the
synt hesi s WD 20@vipownds of the fornmula (la), (lc) and (1E)L/GBAMDN00127
2009/ 090402PCT/ GB2009/ 000127 - 4 - -3 A conpound of fornula (lc),
i.e. a conpound of formula (1) wherein R3 is as defined for conpounds
of formula (1) other than hydrogen and R5 is as defined for conpounds
of formula (1) o , r;aWed oi
tautomeric f Qrm ﬁ:gngéng}Zn?%ib%ﬂ%ﬁ%{ ng/cg@# Qﬁg’tlﬁ\ggg&g%dr%ggﬁﬁ%gﬁg?&)g herein
excel | ent hdtbs bydgegen and RvisthydroAp.dian ibe deawinyin att Inasé Bveenioogndéoroen be

used as internedi ategyfor the synthesis of conpounds of the fornuba

(la), (Ib) and (1d). 4 A conpound ofHf or mul a (Id), i.e. a .
conmpound of R Bher ei n i Nas fiRed for conp® N R
formula (1) other fhan]|hydFGgen and [R5 1[s hydroxy™<Tan be 10| drgwn i[n

t hree taut orggri tnFO SEHO0 R2NN 2 & 31 3 (Idhf ZO N~

t hese conpounds exhiBit good herbicidal activity. Additionally, tHeseOH
conpounds can be used as internediates for the synthesis of conpounds
of the formula 15¢hkgp), (Ib) and (lc). Each al kyl noiety (éjither
al one or as part of a larger group, such as al koxy, al koxycarbonyl,

al kyl carbonyl , al kyl am nocar bonyl, di al kyl & nocarbonyl) is a 0
strai ght or branched chain and is, gfor jgxampl ergénet hyl, eghyl N R’
n-propyl, n-butyl, n-pentyl, n-hexyl Y SoF prQpyl, =a=butyl, S¥gc-brty

i so-butyl, tert-butyl or neo-pentyl, lhe-al k roups are 200
preferably Cl to C6 al kyl groups, Rore Mref raﬁgy Cl-Ca aRd m¥t N O
preferably Cl-C3 al kyl groups. Al kenyl and al kynyl noieties
(either alone or as part of a larger group, such as al kenyl oxy or

al kynyl oxy) semB oP@esetobipBurddlcihiBit gdbd Rdrbiaidalictibiid RaaRBnEMASe and
t he al kenyl noieties, where appropriate, can be of either theﬁ%F)-lor
rgya

(Z) - conf i gufempRRds capdereebrsgoigrnsintyy fopthe agrtsd s pompaynds efth

are vinyl, gﬁ5¥hamgﬂg572-enyl and propargyl. The al kenyl and al kynyl

[ coups are préferably 'C2 to C5 al kenyl or al kynyl groups, nore

pref erably C2- CAFenedlamplst a gumerfound bf forigela(i).dlekeenmpoynd af foymyla (Brvchepsin
Hal ogen is th ' in rom r i Qdi

aroups (er ¢ Kol e §R € dEactieR BB Bbul i Biata ) oprel Moty con
or hal oabkybt ttae) imatdeat toyd tagioowepis fadnisch are substituted wth one or
nore of the sane or different hal ogen atons and are, for exanple,

-CF3, -CF2Cl, -CHF2, -CH2CF3 off - CH2CHF2. Hal oal kenyR® and hal oal kynyl

groups (either al one drl.asN of R4 | ar ger [oup, such ps
hal oal kenyl oxy or haloalayny are al kenyl d kyaryl groups,
respectively, to mhicgf stthstrtut e W th gnel oL of the sane

or different hal ogen ons andHaref for exarple, N CF2C0H- CF=CH2 or
-C Cyanoal kyl groups are al kyl groups which are substituted

wi th one or nore cyano group b) for exanpl e, cyanonethyl or

1, 3-di cyanopropyl . Cycloal kyl 'groups can be in nono- or bi-cyclic

f orm and nmafiowptf thesslchmpbends sxkibld good birbididelactingy. drdditonallyythday |

0 0uPs. T NEASAL Y B S BELELELL Yy EODLRLID F ol S SFPAE GHATE

cycl oal kyl gapuppardr(@)cycl opropyl, 1-nethylcycl opropyl,

2- met hyl cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl. In the
context of the present specification the term"aryl" refers to a ring
system 20 which may be nono-, bi- or tricyclic. Exanples of such
rings include phenyl, naphthal enyl, anthracenyl, indenyl or

phenant hrenyl . A preferred aryl group is phenyl. The term
"heteroaryl"” refers to an aromatic ring systemcontaining at |east
one heteroatom and consisting either of a single ring or of two or
nore fused rings. Preferably, single rings contain up to three and




WO 2009/ 090402PCT/ GB2009/ 000127 - 6 - a]pyrimdinyl. Mre preferred

bi cyclic groups are benzoxazolyl, quinolinyl, isoquinolinyl and
pyr azol o[ w&-zajspyeswm di nyl , nost preferably quinolinyl ramdasB2009/000127
i soqui nol i nyl . The term "heterocychkyl" is defined to include

heteroaryl and in addition their unsaturated or partially unsaturated
anal ogues such as 4,5, 6, 7-tetrahydro- benzot hi ophenyl ,

chronen- 4- onyl , f yd
2,3-dihydro-ben22$tI%RBF§9%$EQ§?@EﬁHFE“%Bg%ghpggﬁany?ﬂgqmgéﬁ';Qg%§ ,
4,5-di hyar oicbﬁneaiztbg yompdueds aftfymtrbe wnwthm;wdmgephm R%,s:as dafhedtfrgr m

erbi ci de" as use rel ns ompoun t controls or. nodifies
the or owth somppaof Bru IR 1l BREBRLI befrut i ol aie BheMefk Lt
the quantity of 10 such a conpound or conbgnati on of such conpounds
that is capable of producing a COR;FO||ing or %@difying effect On the
grow h of plants. Controlling or ;l: cts include al
devi ati on from natural devel opnent, lor le: killing,
retardation, |leaf burn, albinismp m NoNa the like. The term
"plants" refers to all physical parts of glplant, including seeds,
seedl i ngs, saplings, roots, tubers, stens, stalks, foliage, and
fruits. 15The term "l ocus" is |ntended to include soil, seeds, and
seedlings, as well as established vegeté??on The term "met abol i snt
as used Rer alidyt FERER chbRPos B LRHiBit @;Ebeﬂénthé&i&fd&@%wﬁlﬁr &dcﬁtﬂ&ﬁl]?,ﬁﬁ@ef rom
one formto another by a living organism_ in particular in pl ant
(in planta) comn@nﬁér-#ﬂ beuspd as igte esier tesyntaesiiol£ompaygs ﬁﬁthsfonnula

formula (1) i d 20 negative charge, for exanple on an oxygen
atom of a hé%@égﬁﬁmﬁg of a carboxyl group, or a conpound of for nul a

(1) which has a powitpoved @ﬂfamgléa(lﬂb:emmoend@foanwﬂfmwgmlﬁdﬁﬁsn a
t
i trogen 1 < HPA AR AREIS U R ol B WA i s Bl cante | |

of the Qppoﬂnm&nﬁmatQEmuM%ﬁcﬁnﬁbe counter ion needs to be a cation
the counter ion could, be, for exanple, an qﬁkall metal such as 25,

sodi um or potassi um Jor ap al kaline earth nptal ,such as nagneStun1 nd
cal cium or B Rannon|un1ﬁizz; L
tetramethyl a niu ere the—eountelj io
counter iongg g p exanpl e, g R

as-Rrmoni um aRth-Ns,
eds ta—he-a catlon
Xy a halideg

chl ori de or bronlde The conpoug?s of formula (I) éa
according to the |nv§nt|on al so include hydrates 30 which may be
fornmed, for exanple during salt formation. Preferred val ues of

R, R2, Rs, Ra, R§‘bR6, R7, Rs, Rs, Rio, It", R12, I1t'3 and R4 are,
in any conblnatlon as set out below. WO

2009/ 090402RET{ GAROAUABOIAT exhifit zood herbiBHAIEAR UoBhiohfyhsooen.

Cl - CA4al kyl, C -gﬁﬁal oa 929%% ex}]l ) goo ar?(r)l yc?r éxf}} 10 )h koxy. More -
preferably Rbmpcsmldyemwd:qe-ned mnt@an«lﬂtes fanths sympeﬁmf@pmnylmdéﬂ?the torenila
nore preter hydr ogen, nethyl, chloro or brono. 5Yet even
nor e prggerg%’glbg%mié)hydrogen or chloro. Most preferably Rl is

hydr ogen. Puchf 8ic3A bl ojetR@ither digretrovge part 6fla Bedek gionp, such as alkoxy,

Cl-Cal i al oal kyl , hal o, an ydr oxy. or Cl-Cal koxy.. . re
preferably F‘@éi‘%"aﬁv E‘Pnywﬁ#‘ P%‘Y%@%IP"W%Q% qufﬁg}’é
nore prefer abwndﬁ%d bﬁalﬂmr QU8 ex affipld) Wethyd, i8N 0r-prop Wl ABBEy1, ‘ﬁqient?ﬂ,eﬁhexyl
nore preferably R2 i s hydrogen or_chloro, Mst preferably

hydrogen.  iso-promiaraitylppas-tusyl iso-hykyh dyehutyker r@@pwg/ | The alky groups arc
Cl- Cahal,gal ?Yelferalf@cgzdanp Ej’] o&sucﬂq Sfég% ?X%J-Q%d% ﬁ:YAb 1-C; alkyl

C2- C4hal oal 'cynyl groups 15for are
hydr ogen, mgtdup$., et hyl, n- propyl i SO- propyl n- butyl ,

2- met hyl - propyl , | .uqr t.h 0 ’
2.2 2-trifluoro- fe\ﬁﬁ.nyl an8 ﬁ(ﬁy] 1% llten% (gith%igloﬁ 69, as%%lgég? larger group, suck/tz)ls
alkenyloxy or alkynyloxy) can be in the form of straight or branched chains, and the

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



More preferably R4 is a nonocyclic heteroaryl, containing up to two
het er oat ons, substituted by one to three RB, which may be the sane or
di fferent,worzedddve492 a bi cyclic heteroaryl, containing WCTGBHtW@E?27
het er oat ons, substituted by one to three R8, which may be the same or
different. 30Even nore preferably R4 is pyridyl, pyrimdinyl,

t hi ophenyl, isoxazolyl, oxadiazolyl t hi azol yl , pyrazolyl or

triazolyl s tedb 8 gﬂ%

di fferent, Léb%ﬂﬂltel Eoé z’aﬂg 8 @lfé]n&ganrﬁro%aﬁﬁ I soqw %oﬁ I ng‘ﬁ"’ plare
pyrazol of 1 refahidy Ch 00 Gk ﬁiyénys:oﬂaﬂkynyugreﬂbsbmommeibmblﬁtrﬁ@ dRd Sposwwieferably
may be 't he %235 8&?53;” t WO 2009/ 090402PCT/ G112009/ 000127 - 8 -
Exanpl es of & orﬁ rgF‘é’(!?Sgroups for R4 include

3, 5-di chl or o- pyr jydio eﬂis,ﬂugm% ckibiY, BfcRriaY édibdide. Y|
2, 6-di chl oro-pyrid-3-yl, 4-di chl or o- pyrid-3-yl,

4, 6- di chPor o- pyr Halgakyl grguxs (eithenplonwery P ofia jarger group, such as haloalkoxy or

3, 6-di chl or
chloro-b. o SHPHicyafe a8 ich ok HBLAHRX Wifliofe ¥ mork of the same or
2, 5-di chl or dl-ffeyemt hlal@geyﬂ a,torsQar@-am &rlegmplp,yﬁ]ﬁ‘dm@Fﬂl -CHF,, -CH,CF; or

hl or o- 4-t rQoet

f1 uor omef 3éfgs';;r glefiﬁz yl g%{%aﬂ?aﬁ(r% yPSgr?uP SR?‘%S’?%%% PB‘&‘ A |f% Iaig group ’
5-tri chk@has ha‘lbalﬁéhﬂdxy &hﬂbk]ﬁm&cpwy hrgiatkienyldny hlkynyl groups, re5pect1ve1y, .
|5 ][ lr}lg(r: 2 h&tcﬁf}ehs;uggﬂgtgg %m% 0?? or more o% r]'ueosgn?‘ze Ejlh dl?t%rentnha?oggn atoms and are,
|
met

f
f 1 uor orgtcRyrdpié g[gi=@p9 -.CFogBZ et -Cheydl, 3, 4-di chl oroi soxazol -5-yl,
hyl -1, 2, 4- oxadi azol - |,

-y
rifiuoronet hy@yapoalknlm%ua&%kylsrws which are)yfstitpied Mo ORE Q5 BPTEEY YO
hl or o- 4- i i azol -4-yl, 2-chloro-
AT O%ﬁ]ﬁ%’y :f teE cy'énéﬂleth}a or1 L8R5 R0k
i f1uoromet hox(}yCIOaﬂexl myoppscarrherm gunonatbirggelictipyn andonayiogtionally be

2- met hyl : 5- I h I ,
5 et hy|1§ be%\l&bg{l(tg{ééglwgfﬁé y?/ r}lo%!a%t%)ﬁ gﬁqu%% C’)ﬁlé% clo?ﬁ{*'l %ouyrs preferably contain 3 to
4-chl oro-2-8 mrbbmﬂbmn;ehdnylpfqm’abig I3itu5163a1§obn atﬂ:mmmrmlscmq‘ momod;yche 3 yI

and 1, 4-di chI ui noI|

Moyt m i nor Aot BRE: AR ety ARty Btk PHBR R ph

t hi ophenyl ,cycmq,z,qiyyﬂoper@y@daay&dmkylor thi azol yl substitut ed by one
to three R3, which be the sanme or, different, or R4 is quinolin 1‘}’/ll

or isoqui nolinyl I“é%%‘{qtetxtt,u?%@e BReseh epecisicptipndhe roam gl TRfeRR agmeSide
sane or »i f {8 Rlay b'é&%’c%[ %$- d?ftnc%)elﬁb E%En%ble%ﬁsfu@ﬁ FiRsk ﬂElﬁH@ﬁhé‘nﬁ)r R4

i nclude 3, 5- dlchloro-p -2-yl,; zo3, 5- | or o- pg -4-yl

2, 6- di chl or bapbthelegylzani acgyhmneemompbeq@mhrweﬁymw efred agy group isgrhenyl.
pyrid-3-yl, 2,5- I

3-chl oro-5-fl uorrg{eggllrn? dﬁ)e ﬁé}é{%ry ldée %It%?]g gmtq fr“fc +§%&goﬂye%dh%"%n%& leaSt on
3,5,6-tri chh@eroatpmrmdcﬁnsydtmgzl,t&-rdf g bihgle oing pr 0 f@-grImore fused rings.

g: gi]f“o(r:gl- gr Bliefe\f 1)0 5P§#ETWICO% §1€1{u§ t(gth%?ré Jnd%?c@gfmsyg%ms u\ﬁ to gdu%ilgtle:roatoms
3- Cm or @5 5- thich gl:bq{rémﬁblwdhomﬂrﬁ'din ﬂmﬁlgen Bxﬁgﬁﬁaﬁc?] suThr. @)@n@}ﬁsiod mobekyclit ,
5-chl oro-pyri m di chl.orqQ-thio

2, 5- di chl or S°HR l&@ﬁ%vwdyf SRR E% N ﬂ%wlsfwyl thiophenyl,
3-trifluor 08% ﬂi%ﬁ(&i&l}?r&(aufa%ﬁzﬂﬁaﬂzéryy Ilsoﬁﬁaz%mltﬁhhﬁmyﬁ 9328191, pPravdlyl,
3- et hyl - 4- dxadi azo

3-trifluor omﬂw!ﬂ,ﬁnzzo&yl@;aémrmﬂ- Mopq preferrgd monedyche groups ag eyodyly| |

2-chl oro- 4- r
di chl oro-qu %ln 5 ?ﬂ%ﬁly ﬁ}%arzg@ %B ortglﬁa%@kla?w&zﬁﬂﬁyz{m ng%Z%l L, most
1-chloroegi smfwafb@ mmdsd @DWdlnylaihnbpherM dsaxhiocbyloexaslﬂqoﬂwhmid thmzely] I'n
one preferr

pref erred eﬁ‘g lﬁ&fl? §r°§p%arﬁp?5fﬁfq{5’ 18- 38 ? b(%xﬁrrﬂ}ﬁlam%’!i bSWé)xﬁ%o larred

bcnzothiadlazolyl quinolinyl, isoquinolinyl, cinnolinyl, quinoxalinyl and pyrazolof1,5-

r

20
tri
2, 3,
3,4,
3-tr
3-tri
3-
3-
2-
4-
5-

t
c
t
di




25be the sane or different, aryl-GC -C4al kyl- or aryl - Cl- C4al kyl -
wherein the aryl noiety is substituted by one to three R14, which may
be t he samwoanosdwdsher ent, heteroaryl-Cl C4allcyl - or PCT/GB2009/000127
heteroaryl - Cl- Cal kyl - wherein the heterogaryl noiety is substituted by
one to three R14, which rmay be the sanme or different, aryloxy- or
aryl oxy- substitut ed by one to three R14, which may be the sane or

ch F1er ent . NELELARLY) RI0K R ELRLORIM Qe ncR SRS LIHAIRSY: NoqBAB

t hree R14, ynﬁm € sane rent
aryl t hi osubshi pwamlo[b;ﬁ ajpﬁnhﬂlrtynm&et ﬁéﬁrabmmﬂmlmayaddesdquohm or

different, or roary. thlo- eroarylthio- su tut
to three R14 V\/n E ggrotzwéy §ﬁj§h5‘?d tgl cﬂl.g{gé)ﬁt[croar)a\ﬁl m adﬁxtxon){hmr

2009/ 090402B@dmﬁ&%@@%a@@ﬂﬂy&hsatué&dmﬁaﬁés Rich ak 8,5l 0y epenyieat | y
Cl- G oal kyl or phenyl substituted by one to five

substi t uént @emm@mwrﬁmvn@b%/@@rle%ﬁhwwaﬁd dﬂbgdém%ﬁ’ benga-b- -dioxepinyl,

Cl- Coal kyl |
G - G ohal oalzg’yﬁhh%;}?%% %ﬁl ﬂfl%gghnyﬁq %‘stlt 1(’13 E@x%{é éiThF
5subst i tuenm:xazm@égemdefdtdfgta!sélamtmdahbhmrh hal o, cyano, nitro,

G - Ceal kyl, C1- oaL » kox an

i ndependent |y haCIq\E E%{mnl tErmbuS ek ‘?afgy? gorﬁﬁl%&ﬁ‘lalt rﬁ'iglﬁ or modifies
Cl1- Cl0al koxYhe g@bwﬁ‘kﬁh)lwtsy'cm tbﬁﬂ}’lherbmﬁﬁl—l%h@ﬁhk@my’ means the quantxty of
Cl- G oal kyl t hio-, Ci1- C4ha|o | sul fin aal ky] sul.f onyl .-

G- Canal'bal RS AorBRYF o oBrytont apbfominats GhrSermbye ot re e
substituentg ﬂtfmlm&ﬂdmﬁ %@ﬂe&%eﬂle QR d¥lhts. CoMPsIRm wxhdsa ffect
Cl- Coal kyl , %1 Céhal oal kyl or Cl - Ceal kox (n%ltl)r Sbeteroargyl fing effects
het eroaryl &shieiall dewation from aatpgsl flwlopw%fqrteﬁwlg kl%&ﬁ@%ﬂéﬁw yeaf
sel ected Tr guabiont Y3Ainehd IR iKETh-GAM pidnts ’Q@fegqgﬁiﬁﬁi/él&}'bargofa
Cl - Cal koxy. Nbre pr éf erablg i s hydroxy, RO-ox

R19- car bo ny bbxymch@mﬁemsméhrmseqaehrm 1pofRIubess, rsgﬂms‘)stglks @liaga.cAnd diwjts.

ho R e Al PR S
be the samvegetzﬂimﬁf'ﬁre&eﬁn “hetttelieat yd a@i Béxainlmeaylsd'reconverswn or breakdown of
het er oaryl - G - C4al kpx rein t roar noi et S ,substit

by one 1 1 APEERIGIOTRPE FPri shferhd danet Seeriprb butipeiE 3 pidnt

Cl - Cal kyl cap )mm?yl oxy-, C3- C6cyc| o- 20al kyl car bonyl oxy-,

C3-d ocycl oal k Cl- Cloal kyl car bonyl oxy-, Cl-CAhal qal kyl car X

oxy-, C2-Cal ke| Tha R besy pbyspd b erezuw&ﬁwﬂwwd%m@ loh fias 2

Cl - CAal kpxy nlshri(éalakod eRkeR E%)ﬁmoxygen atom of a h droxyl or of a carboxyl group, or

Cl- C4al kyl t hi o- C1- C4al kyl carbonyl oxy=, C - oxycar bonyl oxy-,
Cal keny| oxyea@mmwﬂ@imu@zlmwyha}ﬁlm@aﬂ bbmgﬁl &nyxample, on a nitrogen atom
G - Coal kyl t by

N Ol cal by ILERERAERON e hotergary) sfoup, for cxgmple if 3 such a nitogen is qyarterised

aryl- 25 cabbolkylat)my The pomﬂgrllmamlnﬁmiaaw}yof thmaa:toslttmhadgeb‘}fh@méh@ counfaree
Rt o TR b3 « SBTRBF ool iR ek EpatL SR RN il
het er oar yl cérnbonyslg SIS TUP 505'51 8 ERUESRLA T Ch nay be
t he sanes or sdtiidth e pothssivad, yk aClkdlihelekiyth matabarel laopgnesiunsangd calcium, or a
Coal kyl car bon on - whereip the aryI noi, etéw{s sub[ﬁtltut ed bxmg)ne to
t hree R14, 1ymp basg sich a§,anmmaniym ang tetramethylammontum ere the

heteroaryl - &m%hé%e@am%wc@m the ColRdreéPaiuyd becfor%ﬁam%lc hydroxide, or a
Cal kyl car bonyl oxy- wherein the heteroaryl noiety is substituted by

one to threbaldeguchigsichloridagr biemidee same or different,
aryl oxycar bony! oxys cogl{é)oﬁfl]ag PRIGHPEN Tc??ﬁ}ﬁg t? HQ-%E\'/%HB:‘? HsO¥acRIAE hlGrates

three |l e, which e sane or di
het er oanyl owjntchnﬂmyrbplfam}ed for ekande, danygsntg/ibanzttmn | oxy- substituted by

oeCthe igrnieoflﬁ?ffgérfﬁx?lue%%ﬁ“\oﬁfgcié‘ow RIREE Wﬁ&oﬁﬂf‘”aﬂﬁ”

are, in any combination, as set out below.



25 oxy- or Cl-Cal kylthi ocarbonyl oxy-. Exanples of nost preferred
groups for R5 are hydroxy, nethylcarbonyl oxy-, ethylcarbonyloxy-,

| so- propylwarbenyl@exy-, n-propylcarbonyl oxy-, but-2-yl qafiagEbnyr2y
2-met hyl - propyl carbonyl oxy-, tert-butyl carbonyl oxy-,

et hoxycar bonyl oxy-, and et hylthi ocarbonyl oxy-. In one preferred
enbodi nent R5 is hydroxy 30l n one preferred enbodinent R5 is

R9- oxy-, wher ei n oal k d oal

aryl - C1- C4al kyl - I?I?’% éﬁq‘ Kﬁ'—&%‘%’f&o%’l Fﬁ%glgjf]yli‘c% @/‘ngy
substitut ed dyyc, gﬂ@x;o five substituents independently sel ect ed from
hal o, cyano, WO 2009/ 090402PCT/ GB20091000127 - 12 - nitro,

C, - C6al kyl , C1- Chfrat qu@hly&ls@d@eam,@@alkﬁubﬁoma@@dwérqaﬁﬁy be

nmet abol i sed, pre i rESPRsi ng conpound
wherein R5 is hy‘éﬁ%ﬁ&%)’eﬂr@f&ﬁbﬂm%h d}o Fre ppnlfc)lglg)lc?r%nt R5 is

R16- car bonyl oxy- Yev\bn@nemme REfdrsblfR! @Ihydtolgyﬂ or BBr&10cycl oal kyl ,

C3- Cl0cycl oal kyI Clohal oal kyl , C2-d Oal kenyl , C2-
5Ci oal kynyl, C - &ngkds(%%ﬁ?ﬁn Cl- C4al kyl t hi o- O - C4al kyl -

Cl- C10al koxy, CZPre@rgﬂy RE mytydrdgen, - @éﬁt@d ICY T hxalkyl, halo, cyano, hydroxy or
G - C oal kylthlo N, N-di - (G - C4al kyl)-am no-, aryl -or aryI
substituted yC51,’L;gx3fo three R14, which nmay be the sane or dlfferent
heteroaryl or hejgro Yérabwh%l %ehl@s{cqmﬁyﬁ Rald h:?r@ﬁb &g{dm\&?l ch may
be the sane or dlfferent g - or ar

wher ei n ®he aryi Enei mexe frefe b@illﬁ bifce@lgeﬂsfz[l@hblyddﬁ@ o framt-ee R14,

whi ch may be the NH2 Vi C4al kyl - or

het eroaryl -G - CoIYE?%E% Yer EEGPG?Jbﬁthgt ggﬁg%r%%ty is substituted by
one to three R14qumrcf¢ra’muyR’bmhwﬁmgsarre or different, aryloxy- or

aryl oxy- substit t.0 three t me or

di fferent, heterg%l?i;fﬂ)g¥§ SRS Ry é?ﬁ&ﬂaéu%%%q@iu@égﬂtg%nihe to

t hree R14, \WiG;haloaent sztaalkgmsﬂ oﬁczmﬁaﬂ@memd; Eaangpledofsucioprefetngd gluups
substituted b one 5to thr e R14, WhICE maﬁ/ b)gt]éue ggrre ﬁr 1
differerdf, & P8P MEBYL ek 2 PEsh SRR Uik Eastd TRy b e
to three Rl4gomtd BN Rrd-A8yIS AN -Eiflushol I, baitleRa arByl.
|ndependentI;/lohalﬂg)h cyalno ' 1ft3r(o Ci1- CEOaI &}%1]@1%1 C4h§| og{]ky Py

Cl- Cl0al koxy, CoMeosxpiekraibnk IShYé}IOSEM}ﬁ?m(b&m(K]erC@}lal‘Eﬂﬁézl (et 1elkenHios- |
Cl - doal kyls fi fR hyd thyl
C - C4hal oal kyI su?(?l?gr%yl?xamglesgﬁﬁepoa?rﬁgIesel? efi (%r oulps o az?? y}l, r%grenhnrlgll -
subst i t ut ed ethyl, 8ediflaorbiefteyl, s?t,ﬂ)%-ﬁmfﬂumﬂtbﬂ, akﬂﬁpememgw sel ected from

et of oargl or helBruariin e bvitbat by ane 5 Pt LahE <Rk
i ndependent Eyamplbecﬂsadh fioempréfaired gmypsrﬂ)r Rhart hpdrog‘dxﬁnmtﬂyyle;hyl 2,2-difluoro- -
Cl- C6hal oal k @] al koxy. Such R5 groups nmay be netabolised,
preferably F y ?ré’ﬁ?pé” 0 give the corresponding conmpound wherein R5
i's hydroxy. 25l nlmep@éfeffrerér@&bdaﬁmwﬁ@m dRRmotdSethyl.

i so- propyl car bonyl gxy tert-butyl - carbonyl oxy-._ gPr ef erably each
R6 is independeng‘[e@rﬁ%ly B ischeteroprylisybstitgted byipnic tg irgs R Which ray e sappe
Cl- CAhal,9al kp¥¥rerekxanpl es of such preferred groups for R6-are chloro,
fluoro, nethyl, ethyl, trifluoronethyl, methoxy or trifluoronethoxy.
30Preferably eacMom?pm@rahhsdBpemdmnqcyclwéueeroaulrc@mmgg up to two heteroatoms,
ety G AL M g5l
t ri f1 uor omehétploaryiyebhiaioyn gapdiottiided hetemamnﬁ;lunhgtltuted/‘b}/ one to threeR which may
2009/ 090402FC‘EﬁGBZOOQ/ Q‘Q&f‘ F? - 13 - Most preferably each R7 is
i ndependent P§M5878° OSSRy | | C1- cahal 0al kyl or O Cal koxy. Exanpl es
of suchgjpreferr eEvarﬁb!rlé%réf@ﬂthR“dé Byridi, cyyﬂmlctdlmhmph&gm HydxazayiDy! ,

trifluoronethyl and nethox Preferably each BY ig

i ndependent Pyadazplyl, ﬂé%mﬂ pm&%qlﬂ or gjazelybbryfpted oy one Mﬁ%ﬂe@ai ¥hich may be

the same or different, or R* is benzoxazolyl, quinolinyl, isoquinolinyl or pyrazolo{1,5-

aJpyrimidiny! substituted by one to three R®, which may be the same or different.



25Preferably R is Cl-C4al kyl, C3-05cycl oal kyl

C3- C10cycl oal kyl - C1- Cloal kyl , C4hal oal kyl, C2-C4al kenyl,

C2- CAal kynyb zoshed@dal koxy- Cl- edal kyl , C, -C4al kyl t hi o- GCr/GB2009/000127
Cl - Cal koxy, Cratal kenyl oxy, C2-C4al kynylgxy, Cl-C4al kylthio, :
N Cl- C4al kyl am no, N, N-di- (G -C4al'’kyl)-am no, aryl or aryl
substituted by one to three R14, which may be the sane or different,

het er oar yl e substityted r i £h

heter oary ot HSkeL oL bosUSLELLLET B 805 8. 4 BLESIELA, 30 ok o

\g/her ﬁl n the damwéo ]?}muﬁuayl ,i2%6- &uﬂﬂstokls)m}dgliyby,4lcﬂl;kﬁllldrapyhdeeleﬂ,@moh/tdr@bylﬁray
e the sane _or di nt, . roar ¥ o] .

het er oar y| - Gr¥h4 1?5 WFQ‘?H%%CI‘%@P@@%%% %n%F@PEPﬁ'g“g‘i?Mlidf%ﬂleﬁ' by

one to thre%m%’éo‘ls tr¥iofdin dbba. $a@BRritlodiphfignen!a 5 A MRS PyRd-3-yl,
aryl oxy substituted by e A d e e L e Sy

three R14, Mrdilwlmsp)'bé 4 Yle2-shlate-biritiordrestioyridrdt)dr Hehlgrooky or

het er oar yI o 0 1
or di fferen P&ﬁt f B;ﬁg 3?431:??%?{9 Sshr s?ﬁnﬁh&p\g@a% énzti%st ?%%Slg?ﬂge
whi ch ‘may bé- yli ffecm@nmynmlcdn—ﬂf)ér Bhb-trichoroehieplearyyls B alidloro-thiophen-3-yl, -

h [ b d
or i 11 o1 entBReRe Sl T i ap SRy oS g S I

Er efcg1 Ir Eb: y eaasé&zoRs,M I3$m¢tnﬂelp:endﬁmlhzm@y1 Qairﬂmbronﬁn@/i-e;zammda&al 5-91, 2,4-
1 yl or, Cl -

hdoaenden His TR GRLR £ bl 2 chloreA gyl s aa % A loreshitaol-feRosEjoro-

Exanpl es of 4%‘@&&&5@&?&5&%1@ o) Fﬁdlﬂh&oﬁi&ﬂ{ékﬁl —hat @130 bl thyleHhy |
ethyl, lo trifluorone hoxy. Preferably each R14 is

i ndependent Pyrazakidyl, %rmerrbdl 5@1ﬂ'@1311@9¢1¥1'@i—1@43n§l%t4<y1& 2-mthyl-bepgopagelrSor
G - Cahal oal g y B dlﬁ?f(?rmﬁtu f3 vilg Qh]ﬁ{oej ﬁ'fﬁu%ﬁao ﬁm@fn? Cﬁl RERorof | UOT,

nitro, nmeth uororret Xy "a d tri Iuororrethoxy
In one enbodpqmmhmhel amd/hﬁ{dnqhtorpﬂmqumebn-é -yivethdichetifyl-pprazolof 1L 5-alg

pl ant s \{\@lch 15. o [ISES applying to the plants or to the |ocus

t hereof "a hBng dafry effective amount of a conpound of formula (Ix)

| 3 wherein Rl, R3stprdferably RGs ﬁf‘rﬁiﬁ?gyﬂﬁﬁdmﬁdhfopher@l Gmxpm]yldo:mﬂlazolyl or

formula (1) ClOalk Cloa al kyl,
o Goayol biRepT s tniabkene i Tras?, vasalwars Merpad fitelent, o RPls

Cl1- G Ocyanoghikyimyl oﬁkoq@ﬁ%hﬂ%}s’ﬁﬁtﬁtb@ﬁﬁv’bn@othﬁ@ﬂ* kyhlich, may be the same or
N- C1- C3al kyl - am nocar bony| Coal

NN- di - (G - Caifierept- )EXEEHPH%%?“%WP@WéﬁPi&qWPS far B ineludeBrdighlorogyrid-2-yi,
aryl - Cl y§%ak lss&aﬂae@ %gsa w hes araaiorérgyﬁa ¥ y1 2 zﬁ&i@l%lb%o%&lrﬂ% Y, 4@08citisro-

three le, which sane or dif
het er ocycl Yﬂyr@imsawko;whlor@rpméttbybéMlguloro:pym@amya-chlmé -8perotpyaid-2-yl,

be. che. sam ST MR SRR Bt rRR: 07 S oA Y

pr ef er ences2BaiichRiro-pi@4-yRi Schléie; 4-REluoRifnetiR3-pyRd-3-yRi Behlbiorg- Ru, " 13

cor r espond: HGHSRTEPE AU & bt SR TIR o w3 ptoro-pyri
pr ef er epges4fynis- dﬁﬁar@-wnﬁﬁuen-s%a,:as tiidhorptEibptieaIcAS2, seﬁcmrb thiophentieyl,

correspondi ng,substituents c ound of faqrmula cept
k3 camnot ba -18%103 w@mfhééz@égpew SRR aichloto-

I n anot her ﬁamsmyrl@ rﬁéiﬁymr,nc%&a&&onlﬁqmﬂ@ﬁlu&oﬁﬁtﬂw@ 2o £AAU6108-Y1, G-
pl ants which conprises apgﬂ}g}@m | ants or the Iocus thereof

a her bi ci daflichlowtthisgel-5-pt -4Gﬁetbyltib'ﬁ%ﬁémd Bf- dfcbmﬂaﬂ(oll-éjyl 24-5

wherein Rl n

and Ro i s CeoRNliiStSt § AR, Fﬁﬂ@z%ﬁﬁaf@fyw@@é e Bubly
C3- Clocyel oxil nd lr,(;kifaﬁh)lrdejsbquin@ﬂn-ﬁybal koxy- Cl- C6al kyl -

Cl - G ocyanoal kyl -, . 4. . .

G - d oal koxycar bB#F Prefeesd i spprdimgngR E?a?"filwlpﬁ’ﬁﬁ“ﬁﬁlé%'%onyl - C1- C6al kyl

In one preferred embodiment R is 3,5-dichloro-pyrid-4-yl.
In one preferred embodiment R? is 2,6-dichloro-pyrid-3-yl.



201 n anot her enbodi nent the invention provides a nethod of
controlling plants which conprises applying to the plants or to the

| ocus t hergefzo@/PgiPpi cidally effective anount of a conpuigsBhosoo127
formula (1d) OH IRLVt?LR4 R2tr'N 13 wheregin RI, R2 and R4 are as

defined for a conpound of formula (1) and " R3 is 25Cl- Cloal kyl,
C2- Ci oal kenyl, C2-Cloal kynyl, C3-Clocycl oal kyl, C3- Clocycl oal kyl - C1-

Coal kyl -, C - C] oal konr - C1- CGa Q.-G oc;i@oal K
C1- d oal koxycar bdR§Pe B BUCWE%%@P@%AWJ%MV o0UY ﬁO@lZ? - 16 -

N-ClI - C3al kyl - am npeas Rfvka EhbéRakipr 1s46 d1chloro gyrl? 36'
N, N-di - (C1- C3al | cy1) - am nocar bonyl Cl - C6a kyl - 1- C6al kyl - or

aryl - Cl1- Céal kyl - Immleﬂefcnpdm@nbnd]mem as Q'Sfthcl@lwwdﬂt)éd by one to

three le, WhICh 4f. e
het er ocycl yl - ?i@ﬁfﬁn@d grﬁ%é@%%}%llyﬁgél%{%gw%qm 3v%ler ein the
het er ocyal yl rml émyna ﬁe&ﬂb&tmbamﬁehtw ioherifiordrtieg-ifoxaadl-5-yhi ch may

be the same or differen ait qr t

pr ef erences for ﬁone@e}eﬁﬁg ﬁm@twgﬁ&ﬁﬁg‘; ‘{]@‘ %Oléjéﬂ]e as the
preferences set oubnd mbfetbEeBRIdiRERRIG ﬂehlstbb&mewﬁﬂﬁa&ops yﬁ conpound
of formula (I). The preferences for R3 are the sanme as

preferences set duenFRIpferpderabndime&nds %@hlswf%wm%hséﬁhlazq;érwou nd
of formula (1) excepd, rEi*éﬁEdgﬁbcfdﬁﬂé}REl ?@5 o urt egrq(-}ﬁéth?l'i‘t unds

of formula (I) are novel and as suc orm a aspect o e
i nventi of. @mthydrldupyregol-Aov.el conpounds are conpounds of for rrul a (Ib)

R5 R4 (Ib) RN ""gg&?é effired %o@ﬂggﬁ WL %&%ﬁtx‘bﬁf%&%p‘:ﬂé‘ﬁ%ﬂqﬂﬁz&f

formula (1) and grou can I'se nydroxy
group; or adsdlt or N-OXI de thereof The R, Ra, R6, R3, R9, R10, R11,

R12, nl 3 15 preferences.fo 2tc. and, Rl as the

pref erences set @mnarpé?fegﬁéen@&d gnbﬁd%ﬂwgﬁgé?qz?’ﬁ’&ﬂ][sgnﬁf conpounds
of the fornul a (moneﬂaefeﬂ@écﬁérﬂfoamﬁRsz RaindteylipyRazeldEes-apytifedin-7-yl-.
preferences set qut faor_the corresdoondl ng substituents,of conp ou s

of formifa (1) ekEEHtbly Rafs hEroxinh ol hS?EFPB&SQOXYMBIIEeTS“ﬂPHIﬁ"’
novel conpoumeshyRik§-, ¢AeRaunds of formula (Lc) Rs io (lc) wherein
R, R2 and R4 afe as defined for a conpound of fornmula (1) and R3 is

Cl - G oal kyI R* &@C G oalkkeRy Coatiemyl(eyeioattiig lor argBCClotlidt eredriyCi-Cialkyl-
Coal kyl -, glag'latlhg ??S%Plg%egﬁg §+ﬂ§Y1{'uted bg ongtg ﬁ¥9§ﬁ§l!ﬂ.lﬁ¥rlts independently selected

Cl- C10al koxycar
N- C1- C3al ky lfroarhaﬂmcambomyb @-Géﬁﬁm IG1+Gghaloalkyl or Ci-Cgalkoxy;

[V, N-di - (Cls b

or ar y: & ?%; %{yﬁ MV y Fg%ﬁ?cé’fkgq?%lk%‘ugg’?]ﬁd %gé ’8@ @i’t%z

Lh{ ee |e, | V\m(ﬁfkeﬂ}iy(ﬂgémhﬂl?n)ﬂ,'omietﬂcgﬂlkody-fd;Gﬂflgkyk Q]li C4alkylth10-cé-i-C4alkyle C-
et erocyc - - .

het er ocgcl 3%: ‘\%ﬁ%’t’% ké‘”@lﬁeﬁé’ltoﬁy Lfteze@“‘%gyré'ﬁ‘g‘yt S‘C':Efﬂaﬁ‘élthlﬂg}f& ‘Cna"t(ﬁ'ammo'

50??/ 0 90:10 ZNOEA%ZO@M@Q Qidrdrlo-; ar¥ilor-aryRéubstilitéd by @he 16 eirbd R SRARh Riay be
ifferent: an

roup whi ch can be netabolised to a hydr oxy
group; or athespmegf dlﬂe&n a@te{oa@fﬂ apheterparyhyubstirisd by eng torthmee R szhlqhzmay

R6, R7, 7Rs, pEfe shth@or (B%fg:nent}gryl Ci1-Caalkyl- or aryl-C,-C,alkyl- wherein the aryl moiety is
substituted by one to three R'*, which may be the same or different, heteroaryl-C;-
Caalkyl- or heteroaryl-C;-Csalkyl- 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'*, which may be the same or different, heteroaryloxy- or heteroaryloxy-
30  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;



-, 13 R2, Rand 12.14 are the sane as the preferences set out for
t he correspondi ng substituents of a conmpound of forrmula (I). The

pr ef er encewof206v0dikdz are the 5 sane as the preferences sgir/®sbhodivetizt he
correspondi ng substituents of a conpoun? of formula (1) except that

R3 cannot be hydrogen. The preferences for R5 are the sane as the
preferences set out for the correspondl ng substituents of a conmpound

of formula (I Xce R n dro A further gr of
novel conpof?ﬁ%‘]klgaﬂselgé H? gfoaﬂﬁ ?ﬁﬁ%ﬁ %llloa? wFtltP\eEEXPﬁﬁf%%f

. 10 wher e'sﬂbdﬁtuent@?n@EQldaﬁ égde&:cﬁﬂ fidef hansg dydnel nidro COPDAUN MEChalbam)a
(I') and R3 is Ci1-Cloal Cl0al kenyl , C2-Cloal kynyl ,

C3- C10cycl odF Qyﬁﬁal]@iycwcycl oal kyl - Cl CBal ky! -

Cl - Cloal koxyGsCRalsy! c,.c yangal éﬁj‘h {substituted b o g
Cl- Cl0al koxycar bony%’ l'g’- 'CG‘%%%H@?’ B yjl( phenyl substituted by one to ive

N- C1- C3albky Isulztituanis airdependentiyiselgtat] iy halo, cyano, nitro, C,-Csalkyl, C;-Cehaloalkyl
IV, N-di -(Cl - am nocar bonyl - 15 Cl -C6al kyl -, aryl - Cl- Céal kyl -

or aryl - c- 66 Cél‘b(&(}\?(h%}reln the aryl noiety is substituted by one to
three R7, Mn@m’ﬁayndh@emd&ﬁtljshim @ancdm‘tﬂ‘oe()eﬂtoalkgr Ci-Cshaloalkyl, C;-Cyealkoxy,

et o1 acyol ¥ Crbar ErperRonln G RNy Gre by ok GG be
the same or C(}Idaﬁcfyﬁﬁﬂih?l— @1-Cﬁ1aﬁﬁikz s@lfin- (Ull-gﬁalkﬁﬁ\ﬂﬁﬂﬁﬂ- JOECHaRh Ry ROESS -,
for R, R2, R4 13 are the sane as the references

set out Por 2pher oy substitgsd Bremely ﬁé'ﬁsehsrlt"a@m@emndambfoﬁbe@ﬁéwm halo,
formul a (l)c¥a’-£leem{?5€& & & n@?%,fc%ﬁ Eeﬁkﬁro?cg 'it‘éalﬁ&&?eoﬂ%tér%y%r%feﬁeﬁﬁﬂqes

set out for e correspon stltuen a cor‘rpound of fornul a
(1) except sthstiturd bo'amnm fonesmt@lwgemdependently selecterbirem hploueiigo, mtro, Ci-

Tables 1 to%?qke}qe(ljo&/hao f&)ﬁé ecLigxgonpounds of the 25i nvention.
1 pr% 3&2

Tabl e 1: 6rrpou ids of forrrula (1), where RI and
R2 are hydrogen, Ivnaﬂsprefe&,bﬁﬁRchsdmdroxp wyderz?c barbamylbﬁa and R5 have

t he valusllste i n Tabl 09/ 090 CT/ 0 0001 - 18 -
W0 20001550403 Pe BRI TBy R B ogron, CCaliany GCRkep Rt it oui des
70 COWDOUHdﬁfqéllfynfbelkgnﬂr?l ¢1L¢4allwﬂ§bﬁargﬂ -CRORIRX yaRrdy the Qe toididis s 3, 5-
di chl oro-pyri d-4 and RS avetge val ues Ilsted in 8b|e 1.
STabl e 3 yuhshiied bpjroaemeeeeﬁo  COWETIRRE tBE sams e tierent hetgipaykCRl  and

R2 are hydr egmfbxylaﬂhét&o&y@c Qlﬁlﬁ&gfv@hd?éiﬁ k] h%teyéamaﬁtqetﬁ@s amctitiied Ba¥he

the values |isted ‘1 Tab 1 provi des 70

conpounds ofo thise ful, & h(qh)mawmrethesqme | Mfmt&necﬁy@i@g@ﬁylom, s Cacyglo-
1. Tanl & 5 PR RSt A ool B R A Rl
and R2 are bxyds Gg@nlkemlcurboWI@y-,cﬁ‘zeﬂﬁdabqyuylwbrprdfltﬁc-yy,IQ: (éaalkomCaﬁalRﬁ-
pave e oL, st e BT L AR OO ERRSIgROLT
and R2 are QOydtenglerycaRébnioxi-, 512 Odalkﬁiyh:rxgeqmwnyﬂ}x4- y1,;CalkgltR3caihy R y-,
have the Va}\lu(? C4aikyI glgmlogari)rgn%llc?xy} "NN-di- (C:-Csalkyl)-aminocarbonyloxy-, aryl-

25  carbonyloxy- or arylcarbonyloxy- substituted by one to three R, which may be the same
or different, heteroarylcarbonyloxy- or heteroarylcarbonyloxy- substituted by one to
three R", which may be the same or different, aryl-C,-Csalkylcarbonyloxy- or aryl-C;-
Cjalkylcarbonyloxy- wherein the aryl moiety is substituted by one to three R™, which
may be the same or different, heteroaryl-C;-Cqalkylcarbonyloxy- or heteroaryl-C;-

30 Caalkylcarbonyloxy- wherein the heteroaryl moiety is substituted by one to three R",
which may be the same or different, aryloxycarbonyloxy- or aryloxycarbonyloxy-

substituted by one to three R'*, which may be the same or different, heteroaryloxy-

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



Table 7: 5 Table 7 provides 70 conpounds of formula (I), where R
and R2 are hydrogen, R4 is 3,6- dichloro-pyrid-2-yl, and R3 and RS

have the wgbuegigted in Table 1. Table 8: Table 8 prgvii¢emsos/doe127
conmpounds of formula (1), where R and _are hydrogen, R4 is 3-
chloro-5-fluoro-pyrid-2-yl, and R3 and " have the values listed in
Table 1. toTable 9: Table 9 provides 70 conpounds of formula (1),

where R re h o en, R4 is 3- . . o
OhT O 0. 1 P IRsEEeet Hoteraty Ahibeaboray- Rseryitiosasbomalasyy HEs{aied by one
listed in Ta@ﬂﬁeelRMm!:lﬁmiﬁbe th& 3he€ orl A FrBfeRY bidRSer Ry IRRFRMIATRx Rf or

formula (1), where R and are hStdrogen, R4 is :
153, 5, 6-tri élmema@d&bchw&mzﬂw- sehstitutes byrpe tthrrg\Re »thichumastesthe paspeRy i n

where R and B e PRp SR U RS (R SRR mahal SIS atory

and R5 have ptdwargykixue‘tmnkylst)edlethylc'ﬁd:lmheloﬁy élfhjzibzebdr@floxyzaso'lfprbpydcmzonyl-

des 70 d hyd
Pt s 5o, ki R ementob Aty aedi e Mo AN e B bRV SRR
in Table 1. bir@maﬂ;oilgﬂoxy Takloprebylcarboviides, J)Qlopa[ﬁﬂQuaﬁﬁlc%oﬁﬂdiin a (1),
where Rl and are hydrogen,

chloro-4-tr F]FIPWWTWY W‘r H’%Ofﬂmet%)ﬂfffwyg’ﬁﬁ’ pibyleabenyioyy--E)-pee-1- _
listed in T@ﬁﬂl%zléarbo ?ﬁﬂz?bbfr‘néﬂyl prJIﬁb-leﬁ-llﬁcd%dﬁ‘ﬂoﬂ?S méthoX HREAYIRES of1-

formula (1), where areé hydrogen 2-

chl or o- 80 r PEY-ueRMsRRYMANR )T tqf@nwcycaamyhay-awﬂasn haexyeRBonAriYes

listed in T 1 S

Forma (1) kibea Rl o SHAR B Rl oty RAISBRMERS, Slncthony.
30chl or o- 5- phqn{yloarbpuﬁemw-np@mmnﬂcgrbonm Ihsnzymrbpnyléxhaﬁ@an-wl-

\(;?l ?gfnu Zt ? rBJcln{ly Vé-,l;‘ | Zefhﬁl 3&’&% 9 gl%-xl'i)??bl th%)f% geﬁcarbon?!%n‘goggds
2,3,5-tri Chﬂmiedia)ﬁ)ygochquaﬂamgﬂoxRSaﬁlhﬁpﬁ&yhﬁt%ﬁlt—ﬁ&arvai}drﬁq listed in

Table 1. WD 2009/ 090402PCT/ 0 e 17 le 17

provi des® 70 conpdEifyen WPT?%F%%&OI% %%m&é:%lalgﬁlﬂarg?“ﬂ?’@"h%eﬁégﬂ

R4 is 5- Chhlﬁ?l@alﬁbﬁﬁyl@ﬂﬂl(CL-Gdeenylaﬂﬂoﬂ%xg’mtzRﬁamﬁYﬁcérﬁtﬁl @nyl-lfiﬁ listed
e

in Table 1. Table 18: 5 Table 18 prOV| s 70 compounds of fornul a
( | ) wher e Realkgzycaonyloxyh far(aglkpnylegycaonyloxy-, Cx-Caalkynyloxycarbonyloxy- or

4,5-tri Chbflgtﬁ’alk)h{h%%%n%oy} , EARthiEDrande gi%fehéé{ grotuBEfo\f@islé?éh}ldkoS&ed '

|n Table 1 abl l'e 19 provi des 70 conmpounds of fornul a
where Rl anugreiRylcarbenypxir-ogjeyicarbanyloxyz, l@ﬁbmﬂﬁ&bmﬂqﬂfomhﬁﬁp)ﬂcaﬂonym

br vl ded 700 L BRI 2o oyl idhy ARSI o o
R4 is 3- trefclopoomybattiopylokgoalddalrbdryidxy-, @)i)raﬁlmdl-‘f&axfoamdoxm&-mﬂﬁbs _

Formil a (1) PoRRer s MR RS -o o PO e pu b3y S TRTHRSS o2 ym-1-

istrifluor oy[ekﬁylﬂboﬁybhyQﬁrm—dtl‘iﬁmai:e}boﬁylyiy- and R3 and R5 have the
values listed in Table able 22. Table 22 OVIdeS 70 nds of
formula (1), oheMaSar Ay IS léhbéﬂf%’%%r‘%ﬂéﬂw ey, Ci“Cralkonjearbonyl-

3, 4-di chd or gy %P(:{ié%lk thd bR BRAnites TNt hréRn¥d forgPag i n
Tabl e 1. Tablyé 23: )ﬁ Car %‘O%riow deds?&m con%ougdslg*&ﬁ? orrrrul a (1),

where Rl anbvd@(mrr@thyip@fb@gﬂnxy- yigarBonyiextyhyise- nrozylaarbmwam PSPyt |
and R3 and t 4
provi des 70§E%Ar$%](;03(%@ ﬁté%@ g& %ﬂ*lgﬁ-l ?n{ e\i}ngﬁg)lp%c;rbo ar - u{?ﬁ%@ﬁ/ 5
R4 is 3- trohl-ushoyeirbydloky? add ethathiazoboryloxls. and R3 and R5 have the
values listed i nInTabI

one prefél'rred embodiment R’ is hydroxy.
30 In one preferred embodiment R’ isR’ -0xy-, wherein R’is Ci-Coalkyl, Cr-
Cioalkenyl, C,-Cpalkynyl or aryl-C;-C,alkyl- or aryl-C,-Csalkyl- wherein the aryl

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



25 Tabl e 25: Table 25 provides 70 conpounds of fornula (1), where R
and R2 are hydrogen, R4 is 2,4-dichloro-thiazol-5-yl, and R3 and R5

have t he wgbuesbsst ed in Table 1. Table 26: Tabl @(ﬁ@gm@)/duglgs
70 conpounds of forrmula (1), where R ar]g R2 are hydrogen, R4 is 2-

30 chl or o-4-met hyl -t hi azol -5-yl, and R3 ‘4nd R5 have the val ues |i sted
in Table 1. Table 27: Table 27 provides 70 conmpounds of fornula (1),

and RS have Tt COta: Fi-CeBtoaTiy! 9261 Eantkoxiyiyeh R0 RS By Be HelabBfiea, ™
2009/ 090402?%@?/9991&9;%3%W th8ores s BRipoukpbheca® R kSIS 70

conmpounds o rnul a ere R are hydrogen, R4,is
chloro-4-trifl uoﬂrbmm rrf:%ﬁlabfeﬂlmglt% Js RawarbmﬂO%dehsrgnrRavlé Gur%oalkyl

val ues |istqd ¢,Qc\m§1%91k91 &5-C %%Rgalﬁfl Ci 185{ Al &, ?@&rﬁﬁ&ﬂégﬂ‘t% -C,aikdiReynds

of formula (T) rogen,
di f | uor orfet Kbm}kylnyhﬁﬁ-lﬁiyalk&%@i Clualﬁybr@t(hqylk—yltmﬁ?y[r@@&bfm@yC;oalkweb' 23

and R5 have S n T b b I

provi des 70 éd@ﬁﬁ}glﬁ ‘EIP%?W"’&Y( NS '09\#%1 R%\recdn a}?&f‘ %‘r};@%ng" 'dl'écl'
R4 is 2- 10mnuiikyl aﬁiﬁon|a&ylmmmusyﬂ;feamybnam&hfaeméto&marm&y beahdsdma and
R5 have the v f?Iues listed in Tab I‘OVI es 70

conpounds ofdtfessaficierearyl OT\Rﬁ@F"éWIiQF“héHW Y&Pé‘%&‘?ﬁﬂﬂgﬁ r’f"hl fubeythe same

met hyl - benzgxaﬁﬁ}enﬁayﬂ@r@na 1-3ngryRD, -uRylt WEerVialthe syl héfegds hubstitakide
1. 15Table 32: Table 32 pl‘ig\%l des y701co la}(l)unds of fo?rru a@?I wher e

R and 1§2 aV@anh@g@n wilirh; rgaybefhelsams Qsﬂefffq'éntﬁmr?ﬁfsl 91|-C4a£w& 13
and R5 haveyLhg, Qﬁa lstlﬁlGI‘e I‘pth%'ﬁ?{l%l% V\é}l m-g @ sotituted byAdHeGo fhdee R4,

provides 70 conp u forrm ere and R2 are hydrogen,
R4 is 4- zowlnhthmayzoetthe fameorrahiertiy] arqmmrland@cyy bubstituipd by oBc gmreR ",

Eg\r{rgohggsvgwf e g %arﬁle V\ﬁ%ﬁ"er ?eg!)%l%i} or %%8;% yp E%%\é{lgl%? bzzoone
chl or o-i soqtd 'ﬂhﬂalelliti4 3vly¢h maynbk ;3 sandor];ﬂﬂ‘exhntyayhﬂne— Mairyléso |sibstidwted by one
Tabl e 1. Ta 3 Tabl 5 prov s _of .fornul ( ),
wher o RS ant? BESK & g aRbhe SRRSOt Bt pi SRS e e BByl

and R3 and Ribshauvea H)hﬁie‘((iiihm]ﬁhﬂhaﬂmhibgﬂ:b Eﬁné-or &Eﬁbﬂe@t 361 cach RTGBI

36 provides 70 conmpounds of faormula (1), where R
AR U M O A N - A

and R5 havecgg]@ox\g@‘{ryglﬁdi C?t%ﬁaléﬂk&gT@Ptﬁ;a}kyltm% Ci- clmoema;mwr@lﬁ of

the invention na a vari eti/ , for exanple ?/ t he
met hods des Endelie unfmylsccaeﬂﬁglognwumy ws:walkylsulfonyl C1-Cahaloalkylsulfonyl-

2009/ 09 960 2 Erg?' ()%glosqgézglgg%ﬁg one t%g've sul%?l 1r?deP%%i}6$eﬁ%{%d+o%b

(2)(3) e coupl |
cyano, nitro, C;-Cgalkyl, Cl-Cahaloaikyl or Ci- Cﬁalkoxy, or heteroaryl or heteroaryl

substituted by one to four substituents independently selected from halo, cyano, nitro, C;-
Csalkyl, C;-Cghaloalkyl or Cy-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 iso-propylcarbonyloxy- or zert-butyl-
carbonyloxy-. ‘
Preferably each R®is indépendently halo, C;-Cjalkyl, C|-Cshaloalkyl, C;-
Caalkoxy or Ci-Cyhaloalkoxy. Examples of such preferred groups for R® are chloro,
fluoro, methyl, ethyl, trifluoromethyl, methoxy or trifluoromethoxy.
30 Preferably each R’ is independently halo, C;-Caatkyl, C;-Cyhaloalkyl, Ci-
" Caalkoxy or Ci-Cshaloalkoxy. Examples of such preferred groups for R’ are chloro,

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



RIN1s".,COOR16 2 N NH (4) O (la) 51) Conmpounds of fornula (4)
wherein RI, R2 and R4 are as defined for a conpound of formula (1)

and R16 i swgbofonasdy! can be made by reaction of an amgaRysa& 6127
ester of forrmula (2) wherein RL and R2 e as defined for a corrpo_und

of formula (1) and R16 is Cl-Céalkyl with an acid derivative of
formula (3) wherein R4 is as defined for a conpound of formula (1)

d Xis hal hyd , h in S ol.. . F le. i
(3) Ts an acta ot Rkl st 5y Btorpiiegt o ey Cialial Code AL gh O
conveni ent | o, BRoBAERARSled isudiPirefeRadll kddupdifol REaRCERE) PR, methyR eyl

such as triethylam ne or pyridine, in a suitable solvent, such as
acet oni t ri | drifporeipethylgpémstheske, optional Iy using mcrowave heating.

Aternatively, | brdetipl) Sach % RREKLLGG LR, cgan@,_-nimﬁ.fclgam , @y dr oxy)

t he reaction can convenientl e carri usi ng ‘an am de coupl i ng
met hod, for Gakadegity, GyCiidkear Ci-Oraliwxybarborgybif]-Caltplaatfeny, CisUntlkgléuo-,

bi s(2- oxo- 3- | i.di.ayl)ph Wall hl or '

base.  such S8 pretRy eCHRR BuGny oo bdnt BRgL G it tirof-
di chl or onet bageCletoaliiyharifoM,. de coupl i ng net hods whi ch have been
reviewed in Tetrahedro 005 61(46),.10827-10852. .2 f
formil a (1)  whe MERPrRErORAEh B Rindepbh Ty B Btich Crb @b adng
of formula @mal&ﬂ&l,tlﬁ—@lﬁagﬁﬁ@e, 91-kzgmuda%&%lrm-@uﬁpﬁmw&cb.o@mfammyiﬂao.( 4)

as defined in 1) with a base in suita sol vent, such as potassium
car bonatl@ i Expmples ofsvelymprsmyelsirebetonrs for Ri griadexbiame: #hierai S1qrasyers. i n

t et rahydr of n ' | ) | :
5006, 050402 A BBl ARkt %%l%%%&%ﬁgﬁn%%g .z ¥iinopomethyithio.

(1j) wherein R, ER®,med prafetality casheR His indepanderdlytheio, &1-€ompolitd-Ghaloalkyl,
01T (L) R RPEEEIH Bt 35005 oy ORI LB (4
anhydri de ohrefbmmmle_hlo(d,?tt‘l@&)ogmemye rethiyl) tiRlluorendbyl deéthoedor tafluecrompthoxg s
or Lotmla, (1) ORUSORhLY o kG SROSSRAES I & RaTEy, U5 et
di chl or onet BafgplessiaEEevén mdde RefPreRtdups B RE alRIBIRS, fluoro, meMYQ or
trifluoromethyi. -
Preferably R® is C,-C)oalkenyl, Cg'—CmaIk}.myl, aryl-C,-Cyalkyl- or aryl-C,-
Caalkyl- wherein the aryl moiety is substituted by one to three R", which may be the
20  same or different.
More preferably R’is C;-Cjalkenyl, or C;-Cyalkynyl, benzyl or benzyl wherein
the phenyl moiety is substituted by one to three R"®, which may be the same or different.
Even more preferably R’ is allyl, propargyl or benzyl.
Most preferably R? is allyl.
25 Preferably R'%ig C,-Caalkyl, C3-Cscycloalkyl, C3-Cmcycloalkyl-C1-Cmalkyl, Ci-
Cahaloalkyl, C,-Csalkenyl, C;-Caalkynyl, C,-Cqyalkoxy-C;-Csalkyl, C;-Caalkylthio-Cy-
Caalkyl, C)-Cjalkoxy, C;-Cialkenyloxy, Cz-Caalkynyloxy, Ci-Caalkylthio, N-C;-Caalkyl-
amino, N,N-di-(C;-Cjalkyl)-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,
30  which may be the same or different, aryl-C;-Caalkyl or aryl-C,-Caalkyl wherein the aryl
moiety is substituted by one to three R, which may be the same or different, heteroaryl-
C;-Caalkyl or heteroaryl-C;-Caalkyl 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
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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
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.

Most preferably R'? is iso-propyl or fers-butyl.

Preferably each R'"is independently C;-Cjalkyl.

Preferably R' is C-Caalkyl or Ci-Cshaloalkyl.

Preferably each RPis independently halo, nitro, CI-C;;alkyl, C;-Cshaloalkyl or
C}-Caalkoxy. Examples of such preferred groups are chloro, fluoro, nitro, methyl,. ethyl,
trifluoromethyl and methoxy.

Preferably each R is independently halo, nitro, C;-Csalkyl, Ci-Cshaloalkyl, C,-
Caalkoxy or Cy-Cshaloalkoxy. Examples of such preferred groups are chloro, fluoro,
n‘itro, methyl, ethyl, trifluoromethyl, methoxy and triflnoromethoxy. |

In one embodiment the invention provides a method of controlling plants which
comprises applying to the plants or to the locus thereof a herbicidally effective amount of

a compound of formula (Ix)

RS
R Neo X R*
I P ()
R® N~ N7 0o _
llas

wherein R', R, R* and R® are as defined for a compound of formula (I) and R? is
C1-Cioalkyl, C-Cjoalkenyl, C>-Cioalkynyl, C3-Cocycloalkyl, C3-Ciocycloalkyl-Ci-
Cealkyl-, C;-Cjoalkoxy-C;-Cealkyl-, C)-Cyocyanoalkyl-, Ci-Cyoalkoxycarbonyl-Ci-
Cealkyl-, N-C 1-C;alkyl-aminocarﬁonyl-c1-Csalkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-
C,-Cgalkyl-, aryl-C;-Cgalkyl- 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,-Cgalkyl- or
heterocyclyl-C,-Cgalkyl- wherein the heterocyclyl moiety is substituted by one to three
R’, which may be the same or differenf; or a salt or N-oxide therecof. The preferences for
Rl, R, R4, RS, R6, R7, Rs, Rg, Rw, R, R®, R'? and R' are the same as the preferences
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 (I) except that R* cannot be hydrogen.



R2 N1'1--0 R2----"-NNI----0 13 13 RR (le) (1d) 10

4) Compounds of fornula (I1f), i.e. a conpound of fornmula (1) wherein
R3 is as dgbi-08deées conpound of formula (1) other thapdhyekR8aReaRd
R5 is -0-CO R10O, can be prepared from a,conpound of fornula (1)) as
defined in 3) by reaction with a corrpouﬁg' of formula R3LG wherein R3
is as defined for a conpound of formula (I) and LGis a 15 | eaving
group such as a halide, for ,exarrgl,e brom de, or iodide, or tosylate,.

mesyl ate or trifPhfethe grbsiimgpidicipuention pevislss 8 melipdiof sentisbinggiantim
carbonat e, GREERAPr¥ed Apphyey BHURSHRESHb 1RMoRAE HeY A helbididily dfrectiMCh
as potassiumiodide, in a’suitabl'e solvent, such as acetonifrile or
N, N- di met hylapsnntenfiagempoynd ddedmwa (9 ng ni crowave heating, as shown
in Schene 2. 205) Conpounds of formul ?{5(Id), i.e. a conpound of
formula (1) wherein R3 is as defined fjor conpounds of formula-(1)

ot her than hydrogen and R5 isR ~xgaf be prepared by treating a
conpound of formula (I1f) as defijhed|in 4) with a lpgse, such as WO
2009/ 090402PCT/ GB2009/ 000127 225 ﬂ f hydr oxi de or potassi um
carbonate, and water in a suitable soltlyent, such as nethanol or

N, N- di et hyl f or mam de. 6) Corrp_oﬁnds of fornmula (le), i.e.
Co”pound? Ofwhfe%ﬂﬂlﬂ‘,%;%he}]lzw&%raghéhdggfdr%cﬁﬁlpguﬁnf d}%ﬁmgya{aﬁ@q@d of
formula (1) other than hydrogen and Rs 1s -0-R9, can be 5 prepared

from a conpéinitoadiylf@rGuilkenyl, dp-Gelidait, fed dicyeledlkyy Cr-CacydleptkyhiCih a
Formul a (1) el Qo Cully el b S T, FORRGES, O
broni de or KCealkyle N-Of-Chadlgiiantiencaresyll @t @athyl-1 & N-di(0g-Cralkyl)-hmirpeabemd-e
of & base. BUCH.RR O35S UILEALBONRL B ). Sngth APk RSl hunsiHEl
10 by one to three R’, which may be the same or different, or heterocyclyl-C;-Cgalkyl- or
heterocyclyl-C,-Cgalkyl- wherein the heterocyclyl moiety is substituted by one to three
R, which may be the same or different; and R is a group which can be metabolised to a
hydroxy group; or a salt or N-oxide thereof. The preferences for R, R, RY RC R, Rs,
R9, Rm, R! 1,' R'z, R'? and R" are the same as the preferences set out for the
15  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 (I) except that R ca.ﬁnot be hydrogen. The preferences for R are the same as the
préferex_lces set out for the corresponding substituents of a compound of formula (I)
except that R® cannot be hydroxy. |
20 ' In another embodiment the invention provides a method of controlling plants
which comprises applying to the plants or to the locus thereof a herbicidally effective

amount of a compound of formula (I1d)
CH
1 4
R | Ny R .
, P (id)
R N N O
I 3
R
wherein R!, R? and R* are as defined for a compound of formula (I) and R?is

25 Ci-Ciealkyl, Cr-Cyealkenyl, C;-Cyoalkynyl, C3-Cjocycloalkyl, Cs-Ciocycloalkyl-C,-
Cgalkyl-, Cy-Cypalkoxy-C;-Cgalkyl-, Cy-Cjgcyanoalkyl-, C,-Cjalkoxycarbonyl-C;-



7) Where R3 and R9 happen to be identical, for exanple both are
si npl e al kyl 15 groups, conpounds of fornmula (le) as defined in 6)

can al so bgoheynBsipy reaction of a conpound of formul crl@e@%00127
defined in 2) with at | east two equival gzts of a conmpound of formula

R3LG as defined in 4), in the presence a base, such as potassium
carbonate, in a suitable solvent, such as N, N-di nethylfornmam de, as
shown in ‘Scheme 3. WD 20091090402PCT/ GB2009/ 000127 - 26 - Schene 4
COORIG | R2 NIk Ci-Caalkyleamyinocarteni-Ci-Catisply, MARAING 1 6>pllsy])-amigggarbonyl-

R2.--"--N% 7 L1id-( 0L fLte

4) can addi t(?\lg‘%ak?l %gﬁ%rg%é@?qﬁn%sgpﬁk&ltened&rtgt{irl glegﬁgls%ﬂtrug% a
conmpound of byemertd mr6(84§ ‘alswhie'fayhedlelsmni))r clllffeneeiaothctmowcmil-(‘aﬂzsd&mbond
of fornmula £36n e

codi um or - pdERSTt ReCatben it et Ay RERET MsfutaRat i A
as tetr ahydrfdf whial ma® bt 'tharsazlnb yr disferegt; ot sgmmmeoﬂeaﬂmmgf The bfdﬁ&texd:ebﬁ)r
reaction w h N_acid ¢ of formul a RIOCOC1 or an ac

anhydride o Fﬁrl% BR%‘}‘%% ¢ thefimees theprgler enﬁﬁsiebﬂ'ﬁlf'f’vkim n the
presence of c@rr&%@ﬁﬁl B tBsntd b 88l $formtula Ijm@ ?f@erem@rdrw aROthe
as shown in Scherre . WD 2009/ 090402PCT/ GB2009/ 000127 -

9) Al t er nat is¥a¢ ¢s thopisiusnsss st optdpthie gorresponding sybstiturats of g campewd de

made from a { ofdefined in 5), by reaction

. &Q'Wi% t

with an amé or’l C&Ttﬂ{ orwok%%%r an acid anhydri de of

f or mul a 10R1C0) 20Cerainiedmpradds of Bymulad) aromaldl ynd as @hbfq@mesfsrtb@ agpectiof
base, such ?1’?8 1'1[1\rleln 1on. )6naeng1r§u% of%%%rél%gr%{)él}ﬁds are%or%%&un%s oF fo%r?lula?ﬂ)t) such

as
R®
1 . 4
R l N\ SN R
|
A - (1b)
R N N o]
H
wherein R!, R? and R* are as defined for compounds of formula (I) and R is a group
which can be metabolised to a hydroxy group; or a salt or N-oxide thereof. The
15  preferences for R', R% R*, R® R® R®, R!% 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 cbmpbunds are compounds of formula (Ic)

X R
IfI

wherein R!, R? and R* are as defined for a compound of formula (I) and R® is
Cy-Cioalkyl, C2-Coalkenyl, C;-Cioalkynyl, Cs-Ciocycloalkyl, Cs-Cioeyeloalkyl-Ci-
Cealkyl-, C-Cypalkoxy-C-Cgalkyl-, C;-Cjocyanoalkyl-, C;-Cjoalkoxycarbonyl-C,-
Csalkyl-, N-C;-Csalkyl-aminocarbonyl-C;-Cgalkyl-, N, N-di-(C;-Csalkyl)-aminocarbonyi-
25  Cy-Cgalkyl-, aryl-C,-Cgalkyl- or aryl-C;—Csalkyl- wherein the aryl moiety is substituted

20

by one to three R’, which may be the same or different, or heterocyclyl-C,-Cgalkyl- or
heterocyclyl-Cy-Cealkyl- wherein the heterocyclyl moiety is substituted by one to three



5di chl or onet hane. 10) Conpounds of fornula (1d) as defined in
5) can be nade by reaction of a conpound of fornmula (4) as defined in
1) with a warpeudgief fornula R3LG as defined in 4), irpdiigeRianese
of a base, such as potassiun1hexanethylﬂgsiIazide, in a suitable

sol vent, such as tetrahydrofuran, optidnally using mcrowave heating
(Method 1). 1011) Conpounds of formula (1d) as defined in 5) can al so
be made fron1a conpound of formula (la) as defined in by reaction
with a conpdinuhish nfaybathesams prslifsreat ppdiRyisiargroyp Whigh @q@é’eﬁ%@é’ﬂi&f@ tgf
300358, SUCh AR ARSLUTREXAIRIM IS TRA: B8rentd (3 RURL B R R R,
sol vent, suc uran, optionall'y.using m'cfovave heati ng
(Met hod- 2) . RFhems&H;m‘é,sR‘éanﬁRcembum asfthenupmﬁnaes(sleegutmshqjescr| bed

under 2). 1512 d i-ned
be mmde’ by PRAEPPRIMETOR g R hiaR T B PR SRR A e
formul a R3LGaraesagi@t bfwéieﬂces s outl for thé eorparsp@elmgesubiutmntsas‘a compoimdast
sodi um hexanet hyl di si | azj de, %)suitabl sol vent %ﬁ? as, < th
t et r ahydr of i Wawa%ﬁcemélﬁtﬁ ﬁ%@ﬁb T YAFLERR eWé%fFrFﬂ‘ﬁsi [{5tfng jame as the
Conpounds  of.frGeAadk Qetefh thr 1R BoR&pHRES: fbSifuduESRupBuRf off fonitla @) ( 4)
by reaction with a base, such as I|th|un120hexanethyld|5|Ia2|de in a
sui tabl e sohv@wtmﬂ§&dﬁn&§bﬁéMﬁQHWdrofuran or N, N-dinethyl- fonnani de,
optionally using,l
conmpounds of for rﬁjﬁﬁe?\gﬁa\{ﬁ 0%8‘%1 Q&n%c,%%@ﬁ% éqlp?udlrd?rﬁf%ﬁ)mﬁ V\%er ein R3
is as defined for a conpound of for v} (I) ot her than hydrogen and
R5 is -0-Si (R11)3, can be ma frm compound of forrmula (1d) as
defined in 5), by reaction mf%ﬁlé 09/0904023g}/682009/000127 -
28 - trialkylsilyl chloride 3% %

an or

1)3SiCl, in a suitable
sol vent, such as tetrahydrof etonitrile, in the presence of

a base, jguch as triethylanine as sho®n in Schene 5. Schene 6 1 . OH

R1250201, ba%ercmlRp d R ;re%g deéned ?‘or a compound of(tjornzula (D and R® is
C;-Cjpalkyl, C;-Cjpalkenyl, Co-Cyalkynyl, C;-C geycloalkyl, C3-Ciocycloalkyl-C,-
Csalkyl-, Ci-Cjoalkoxy-C;-Cealkyl-, C,-Cjocyanoalkyl-, C,-C)galkoxycarbonyl-Ci-
Cgalkyl-, N-C,-Csalkyl-aminocarbonyl-C;-Cealkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyi-

15 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,-Csalkyl- or
heterocyclyl-Cj-Csalkyl- wherein the heterocyclyl moiety is substituted by one to three
R’, which may be the same or different; or a salt or N-oxide thereof. The preferences for
R, R% RS, RG, R’,R® and R' are the same as the preferences set out for the

20  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 (I} except that R? cannot be hydrogen.

The compounds in Tables 1 to 36 below illustrate the compounds of the

25  invention.

Table 1: _ :
Table 1 provides 70 compounds of formula (I), where R} and R? are hydrogen, R* is 3,5-
dichloro-pyrid-2-yl, and R? and R® have the values listed in Table 1.



(1k)

R3LG base R12 1 H 0\
WO 2009/090402 PCT/GB2009/000127
-18-
RS
1 -
O
| ' M
) =
R N N O
I 3
R
Compound | R’ R’ Compound | R’ R’
number number :
1.001 H -OH 1.023 -CH,CH: -OCOCH;
1.002 H -0COCH; CH;
1.003 H -0COCH; 1.024 -CH,CH;3 -OCOCH({(
CH3 CHS)Z
1.004 H -OCOCH( 1.025 -CH,CH, -OCO(CH
CHa), 2)2CH;
1.005 H -OCO(CH 1.026 -CH,CH; -OCOCH(
2)2CH3 CH;)CH,
1.006 H -OCOCH( CH;
CH;3)CH; 1.027 ~CH,CHj; -OCOCH;
CH; ) CH(CHj3),
1.007 H -QCOCH; 1.028 -CH,CH; -0COC(C
CH(CHs)2 H3)s |
1.008 H -OCOC(C 1.029 -CH,CH; -O(COYO
H;)s CH,CH,3
1.009 H -O(CO)YO 1.030 -CH,CH, -O(CO)SC
CH,CH; H,CH,
1.010 H -O(CO)SC 1.031 -CH,CHF, |-OH
H,CH; 1.032 -CH,CHF, {-OCQCH;
1.011 -CH, -OH 1.033 -CH,CHF, |-OCOCH,
1.012 -CH, -QCQCH; CH, '
1.013 -CH; -OCOCH, 1.034 -CH,CHF, | -OCOCH(
CH; CHj)
1.014 -CH, -QCOCH( 1.035 -CH,CHF, |-OCO{CH
CHs), 2)2CHa
1.015 -CH; -OCO(CH 1.036 -CH,CHF,; | -OCOCH(
2)2CH3 CH3)CH;
1.016 -CH; -OCOCH( CH;
CH3)CHa 1.037 -CH,CHF; | -OCOCH;
CH; CH(CH3)»
1.017 -CH; -OCOCH: -1.038 -CH,CHF, [-OCOC(C
CH(CH3), Hs)s
1.018 -CH; -0COC(C 1.039 -CH,CHF, |-O(CO)O
H3)3 CH,CHj
1.019 -CHs -O(CO)O 1.040 -CH,CHF, |-O{(CO)SC
CH,CH; H,CH,
1.020 -CH; -O(COYSC 1.041 -CH,CF; -OH
H,CHj; 1.042 -CH,CE, -OCOCH;
1.021 -CH,CH, -OH 1.043 -CH,CF; -OCOCH;
1.022 -CH,CH; -OCOCH; CH,4




R4 R1250201, base

Sul f onyl

defi ned fo,gv

0%&)%5’4?%‘22 q

formula (la) as de
formul a R12S02C1 wherein R12 is as 10 ddPined for a conpound of

formula (1)

sui tabl e sol
shown in Sc h&gmpeund

i.e.
of formul a

by reaction
15 conpound

base, such

sol vent ,

16) Alternat
made by reaction

a sul fonyl

formula RI 2

as triethyl
di chl or onet

5

10

Su

R4 1

of

formula (1)
in 2) by react

can
i an

R2 NN R3 5(1d)(lh)
conpounds of formula (1k) wherein Rl, R2, R4 and R12 are as

be made from f
;@ﬁéﬂa@m 29

with a sulfon

oril

14)

e of

, in the presence of a base, such as triethylamne, in a
vent, such as tetrahydrofuran qr_dichloronethane, as
R® 15) BBl fonyl |conp&omgeunst (fRrnula (1R,

a conpoumgbef fornmula (1) ]|wherein |R3 i sumberdefijned for conpounds
1)046t her [t2RCRydr pge®O@H( ([R5 i $.050- S02-|RCECHaft heOGaGE:
of a conpound of foCHe,ha (1k) as defined Hn 13), WCH{CH:).
Qlp45 or mullacR3ER as| apto@ayd |i n 4).058n t hg -gHeSHRCE | adCAC(C

as sodi umjor potassiynripexarret hyl di sil azijdg, in a s@;hable
i odg et T[amepf ur IOC@@HF gnal 'y 0§67 NG M EEoMBMYE Neaidme
Ive y,fcorrpoun S 3 C J al (11? as defll []_%d.lln. 14) cegombe
of & compoun ormyl a as dgf T 15FT@£%}—
sh-or-de—gf UP“ 200“,e : 1/ 65968910041 '%(?Hzg [T OLOPC
D98 as ePPREE i n| LHOCHR [t he [ presencetaa-base | LA
. : : R I CIiIvC L: Ul T R Hbll
B nge H-a lcfl;Cf ablp E%%%& s;ix,*.ggzs et WH’CZ?HU a('.)'CSbH
T 3 e . A) - 2 - 3
pafie? Schare x M i 1.063 -CH,C=CH | -OCOCH,
1.049 -CH,CF; -O(CO)O : CH,3
CH,CH; 1.064 -CH,C=CH | -OCOCH({
1.050 -CH,CF; -Q(CO)SC | CHs),
HyCH; 1.065 -CH,C=CH | -OCO(CH
1.051 -CH,CH=C |-OH , 20:CHy
H, 1.066 -CH,C=CH | -OCOCH(
1.052 -CH,CH=C | -OCOCH3 CH;)CH;
H, CH;
1.053 -CH,CH=C | -OCOCH, 1.067 -CH,C=CH | -OCOCH:
H, CH; CH(CHs),
1.054 -CH,CH=C | -OCOCH( 1.068 -CH,C=CH | -OCOC(C
H, CHs), H3)3
1.055 -CH,CH=C | -OCO(CH 1.069 -CH,C=CH | -O(CO)O
H, 2)2CHj CH,CH;
1.056 -CH,CH=C | -OCOCH( 1.070 -CH,C=CH | -O(CO)SC
H, CH;)CH; HyCH;
CH;
Table 2:

Table 2 provides 70 compounds of formula (I), where R'and R? are hydrogen, R*is 3,5-

dichloro-pyrid-4-yl, and R? and R® have the values listed in Table 1.

Table 3:

Table 3 provides 70 compounds of formula (I), where R! and R? are hydrogen, R* is 2,6-

dichloro-pyrid-3-yl, and R? and R® have the values listed in Table 1.

Table 4:

Table 4 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is 2,4-

dichloro-pyrid-3-yl, and R? and R® have the values listed in Table 1.
~ Table 5: .
Table 5 provides 70 compounds of formula (I), where R! and R? are hydrogen, R* is 4,6-

dichloro-pyrid-3-yl, and R? and R® have the values listed in Table 1.




MCN (5) 17) In certain cases where pyridyl acetic
acids of fornmula (8) are not commercially available it is necessary

to make t hg@ofdbyder cal synthesis is shown in Scheme 7.pcpydsdhdiklhy!
hal i des of forrmula (6) wherein R8 is asa@eflned for a conpound 10 of

formula (1) and X is hal ogen; can be made by reaction of a
substituted nethyl-pyridine of fornula (5) wherein R8 is as defined
for a conpound of formula (1), with a hal ogenati on agent, such as the
hal ogen of fl@bl&¥ a X2 wherein X is chlorine or bronine, 0 NX in the

presence of fypghy gro@&a?sa? o @Bﬂﬁi@%?foﬁhﬂi‘a@g Wierd RF T AMOBY o )R? & 2,5-

chl orine, bromn ine, In the presence of a radica |n|t|ator
such as benzlm}alonlﬁjml -4y, chegl RY nndaRslunV': thisivelusplistedin, Tablgdn as car bon
tetrachl ori nd optionally in the presence of a Ilght source, such
as a 500 maﬂgmﬁgngsten hal ogen | anp, at reflux. 18)

Cyanonet iy| Taylei7¢id@desTh componiida of fbhnuvaeﬁ) evlierdR' arsl Risarelefdrowed, Rbis 356-

conmpound of formula. (1) can_b e ctj.an, of onpound of
formula (6)9 é‘t’gfo s¢r vl Ang B ﬂ%ﬁﬂ]ﬁé{e t"&“e% érgkﬁch as potassium

cyani de, |nT@ﬂ§gltable sol vent, 20such as ethanol at reflux. WO
2009/ 090402PCT7 GB20097 000127 - 30 - 19) ridyl acetic ac;ds of
formul a (8) Takegerevides 70 somgounds phivamela (D), %FH’(# g¥re pyslipamaR (5p-

can be nade f 5 f ined in
T8) by hydr SRl £RGNOMEL- A, SATUMAR Rhva Rl R leita ifTadiE], 1S

aqueous 1aci dable@rh as aqueous sul furic acid, at reflux. 5 Scheme 8

20) BV VL 1BGE0 LG REs 9 Tcg&m%dyggganﬁlﬁ; o, %epeeRﬂaf&eR% ﬁv{g%g%hyﬁ* 8300

pyridyl 10 r he presence o

an al kal i nelilado- ﬁyﬂhmmmt&hﬂ(ﬂﬁd%é,rmdw iasd Rf)ﬁamrmemalmﬂlatsé inifablé h t he
a suitable $ |.vent, such as nethanol or ethanol, optionally in the
presence of WO 2009/090402PCT/6820091000127 -31 - Schene 9

NH2OH. HCI  Table 10 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is

15 3,5,6-trichloro-pyrid-2-yl, and R® and R’ have the values listed in Table 1.
Table 11:
Table 11 provides 70 compounds of formula (I), where R' and R? are hydrogen, R%is
2,5—dichloro—pyrid-3~j1, and R® and R’ have the values listed in Table 1.
Table 12: _

20 Table 12 provides 70 compounds of formula (I), where R’ and R? are hydrogen, R* is
2,3-dichloro-pyrid-4-yl, and R? and R’ have the values listed in Table 1.
Table 13: '
Table 13 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is 2-
chloro-4-trifluoromethyl-pyrid-3-yl, and R? and R® have the values listed in Table 1.

25 Table 14: '
Table 14 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is 2-
chloro-6-trifluoromethyl-pyrid-3-yl, and R? and R® have the values listed in Table 1.
Table 15:
Table 15 provides 70 compounds of formula (I), where R' and R? are hydrogen, R? is 3-

30 chloro-5-trifluoromethyl-pyrid-4-yl, and R? and R® have the values listed in Table 1.
Table 16:
Table 16 provxdes 70 compounds of formula (I), where R and R? are hydrogen R*is
2,3,5-trichloro-pyrid-4-yl, and R® and R’ have the values listed in Table 1.



OHO NOHRi--- N, ..... R .R1I8 I'" 7 R---"-NcN-"--0 R H
(14) 1D c)-0 O- TNla 17 RON-5----N--0 R(16) 21) Di keto am des of
formul a (Mp200vesern Rl and R2 are as defined for a Scamoeeoeho0bi27
formula (1), RL6 is as defined in 1) ang R17 is hydrogen, Cl-C6

al kyl, Cl- Cahal oal kyl, aryl or aryl substituted by one to five RS,
whi ch may be the same or different, or heteroaryl or heteroaryl
substituted lci e to four R8, which may be the sane or different,
can be nade ®réacting a conpound of fornula (2) as defined in 1)

with a conpaupk 1ofprcfvmeaubaoxﬁg&bnds wh@fr@ma( YwherSR MandFEgeshydedge@R* is 5-
al kyl, Ci1-C4hal oal kyl, 10 ar stituted l&ywone to five RS,

ry
whi ch may béhltoﬁepﬁml“odryld?ﬂg%r%fs ]’@Yeﬁéﬂ’@%ﬂ%sﬁd B lableter oaryl
substituted-hy.qre to four R8, which may be the sane or WO

2009/ 090402PC,'I'798§32009/ 000127 - 39 - different, in a suitable solyvent,
such as ®ol JebﬂelSatovale‘s é&p@nmlmdem?fangéa (),ovheRBR and REBochydpeash.dRzb| v

aher oi n KL ane RS R BBRERSh A koo R Gt SRVARAT Bpeln eI ® L0

R17 is as dghblagd: in 21), can be nmade from a conmpound of 5f or mul a

(11) as defi n21 heatln it syi tabl e ha

al kali net allra'%\lFI 858"5%37%?%%&% %H?&?n‘%&ffﬁg g{aférPy ’taliﬂ
sol vent, sugfs cﬁaumttﬁﬁaﬂwna-ﬂr fERBRR Maved BE balkes listed in Tatas)l Conpounds
of for rruI a wherein Rl and R2 areas defined for.a conmpound of
formul a 181) _m?ﬁ_.s as defined in 21), and R18 is Cl-C6 al kyl,

G- Canal oal tble 26 Brcflded 7@50ra15aﬁhd§ﬁ%ﬁmhym%1@ye N6a Y0 abd dfardgen, s g

may be the sane o er ent teroar or heteroaryl stituted

by one to f tiffuorgnethyhisorazedy- )b,eandﬁ’e astéReha)te thf Yafleos dited icBablok nade
froma conp f formula (12) as defined in 22) by reaction with an
ester of. fo?fgr@%gRlsmOMG wherein R18 is Cl1-C6 al kyI ‘

Cl - C4hal oal Kyble 2hprolvides 7(acq1hpcsmb$mﬁfoumléd(lhwmredlltandfﬁ \aeelﬁﬁrogm,llt"hs fay

be th di f f h d
by one 18, BoRReL oD B RO e ape By v e o i B P

defined in Typlem:th a suitable base, such as sodi um or sodi um

hydride, in_RI18COORL6 as solvent, or alternatively w,th a co-saqlyent,
such as tol GaNe22 povides dhsrsmpauadsolfammyda %I}o*?h 4nd Fi@b‘éwdmg@?ﬁ% ably

from 50C t 03 A3chioro-isoxafbl-yAOHRAGINHS Ré)flavfeQﬁéTWh?es(h@t@ﬂ inTd¢ ein R1 and

R2 are as defined for a 20corrpound of formula (1), R17 is defined as
in 21), andIsk®2}s defined as in 23), can be nade froma conmpound of
formul a,(13 ngp%)nn 68k y R4k 8-
salts, |2§1 aﬁ"alﬁé%éj@{ogﬂgg Q/é(;bnt sgc as dé‘?ﬁ%i gljgre )aé't@lydﬁﬁgegel%llﬁg ‘
(25) Corrpoumdthybi 2ﬁm7nadnhml(51ﬁ)and\Mf@léR§h&1ethﬂdalﬁ@ lmtedllaé‘aldefll ned for
a conpound LPbI mula (1), RL7 is defined as in 21), and R18 is
defined as = can be 25 made from a conmpound of forrmula (14) as
defined i n 2dle Dyploeides ‘ngcom;idnnas & forutladl), evhand R, anﬂﬂ&hrealwdmh,uk ia8i d

or trifluorogcetic a jefl nds
of formul a F%@’? ié%n Eiia%l lagﬁléa?él{ %ﬁ‘aa‘é?hier’(éld'c ﬁ?gda‘cglgﬁ%gund
of formyba fipie2R1L7 is defined as in 21), and R18 is defined as in
23), can be_made by reacting a conpound of fornula géS) as defined in
25) with anTekle & piviges Yrcampoynds ¢frfprmrua &), atoreR 2nd Repratgrossn® 5 n

the Presence ,ohas iz A¥SlIARaRY hdRPRavd e fuicalheTant yent . such

as di chl oronet hane, preferably at anbient tenperature. (27)
Conpounds oTalfleRérl a (17), wherein RI, R2 and Rl are as defined for a

(P Pother *: AR Rpsbbio o b AT SUEG R an JRR A len 10710 @
hydr ogeno Rehlos -Ahebhpletliaasl-5-gl, 249 R® R Rik8e ile vdlks e iasTable 123), can

be made by rebac | ng a conpound of formula (16) as defined in 26) with
a conpound :mul a R3LG as defined in 4), and suitable base, such

Table 27 provides 70 compounds of formula (I), where R' and R? are hjdrogen, R'is
2,5-dichloro-thiazol-4-yl, and R® and R® have the values listed in Table 1.



5 tenperature range from50C to 150C, preferably from80C to 120C.
Scheme 10 Rio OH 0-410 0 ?--RBR1000CI, Npbase | , NOR2N.-..... - %
-.... R3 130Rpmfs3dz i 028) Compounds of fornula (19), Wiﬂtﬁhoﬂmué’ﬁ‘ﬂ
122 are as defined for a conmpound of forzul a (1) and R19 is

Cl- C6al kyl , can be made by reaction of gf am nopyr azi ne ester of
formul a (2) as defined under 1) with a dial kyl nmalonate of fornula
CH2( CO2R19) 2 erein R19 is G -C6al kyl, i.n the presence of a base,
such as sodi et hoxide, in a suitable solvent, such as nethanol, at -
a tenperat urﬁbre@@%oJla&WoﬂeﬁmgéﬁdE o BRfrula e»f;ﬁerr@kl Md RO AfifFoded, 85%2-
as shown in Schene : 09/ 090402PCT/ GB2009/ 000127 -~ 34 -

29) Conpoundbloss-4ffyarpmethglehiazalieyloiand Rl andR” bave the valies listed Be¥ablreld
for a conpoylge8h. fornula (1) and R19 is Cl-C6al kyl, can be nade by
reaction of “a compound of fornula (19) as defined in 28) with an acid
chl ori de sof lfablemmpmxﬁaa@mmmpomm offornula (B)whereRt el R bydregenf Rbiade,

such as pyr ol ve ch as

di chl or oet h& orcg?e ° ﬁr{%{haf%'ﬁgf heuts) e?“f“ 40‘/'1’1‘1‘5'8% aﬁ?gfg?vebtﬁ/
from 60C t o vBRés listed in TaBR)I. Corrpounds of for rruI a (21), wherein RI,

and RI are as _defined for a conmpound of fornula (1), R3 is as deflned
for a corrpo@ﬁal—ép—formjl a (1) other than hydrogen, .and R19 is

Cl- Céal kyl , 1581 30¢r m&gvbe&ﬂb&m@mwﬂa@ﬁ JiRkdm! @ﬂd(feoa}e Rydrd@ndrf isned
in 29) by reaction with a conpound of forrrula_BSLG as eflned In 4,

in the ﬁﬂes@ﬁéﬁ’léfmﬁu@emﬁ@rﬂl BasktriageichyhandRt R ey tie walves listed in o
sui tabl e sog-é% 1, such as N, N-di methyl formam de, at a tenperature

range from to 150C, preferably from80C to 120C, optionally in a
m crowave. Table3131) Corrpounds of formula (23), wherein RI, R2 and R8

are as defi oun for 1 2l ed
for a corrpogelg é?pfov (ilés Oun tffo n.tilllly o%%n%raq{ a?%fﬁdﬁ(g% dglg% a
conpound of nfedfyﬂtbér&ok&b)-S@MrdHﬁ ;meakslhﬁvam): vilyedigaddiingabietth a

hydr oxy- am;}g gf formula (22), wherein R8 is as defined for a
corrpoun a (l), in a suitable solvent, such as tol uene,
preferably atbik8h bibvides 70 comﬁlﬁmd%ﬂhﬁ]g thef@RhLHddlz(aBé’rﬁydr&é’bﬂrE‘i )
R, R2, R8 and Rl are as defined,for npound of formula (1),

and 123 is a4 @@Tl@rﬁéwnfobﬂ%aﬂm&@ﬁ@Roﬁa\ff‘othwlka%(hssed& Ketedhan

hydr ogen, cgfy,pg3.made by reacting a conpound of formula (23) with an
acid chloride of fornula RLCOCL as defined in 3) in_ the presence of
a base, sucfabls3pyravifiend) compeunds ofifatnula dwhera R’ andd¥ asghydrogen, R” is 4-
di chl or t faf I b

nvent | b o dnog FREGR AR i, R Bak aR UGS MAGE f Fble 1
in the syntiielde34: but they are generally fornulated into herbicidal

CorTrers CoTmRay Byl 28 eet B o @hdh b e Ut N Enveied s 1
can be in vailbeUsoqieiincayl, fraRiend &’ Gavd the vileeditanioTasiast i ng

powders, gels, wettable powders, 30water-dispersible granules,
wat er - di spem tablets, effervescent pellets, enulsifiable

concent hat eap1Fh5 pRVML 90 Eérﬁﬁﬂuﬁd&&"f&ﬁﬁﬁlﬁ wt aaler@w arld R84 Byar6gad] B8NS,

oi I -flowabl es, aqueous dispersions, ersions,
suspo- enul sid@hlﬂaﬂmﬂp@ob%ﬂéﬁ@ﬂ&gﬂd Bnh#‘@lt vabues ligied inTele Lsol ubl e
i quids, wa | ubl e concentrates (with water or a water- WO

2009/ 090402 009/ 000127 - 35 - mscible organic solvent as
carrier), ﬂi’;ﬂﬂe@ﬁlptoedlepm yoregouhdd afifommula (), o&hwafRIf ordrR? akmbydnogngR srom

Pr ot ect | on PARIER PR ALy ehbA aghol-< R £t Rl i ioB i

be usedagli regdléy. or they are diluted prior to use. The di lutions can
be made, for exanple, with water, liquid 5fertilisers,
m cronutrients, biological organisns, oil or solvents. The

The compounds of the invention may be made by a variety of methods, for

example by the methods described in Schemes 1 to 10.



formul ati on adjuvants in order to obtain conpositions in the form of
finely divided solids, granules, solutions, dispersions or enulsions.
The acti vewpngsrdsgnt s can al so be formil at ed wi th ot hgicrashk by
such as finely divided solids, mneral 2 oi |l s of 10vegetabl e or
animal origin, nodified oils of vegetab or animal origin, organic
solvents, water, surface-active substances or conbinations thereof.
The active ingredients can al so be contained in very fine

m crocapsul es consi sting of a polynmer. M crocapsul es contain the
active ingredj in a porous-carrier. This enables the active
ingredients%{éh éfreleased into the environnent in controlled anmounts

(e.g. slowrel edise) NM bsehi:#15 ust@l |y havera dignetesoRf from

0.1 to 500 mcron ey cgntairf activevasagredients i anyanount of
about from 25 to wei gh t he—capstul e wei ght X The_active

i ngredi ents carRbe M t A or Mt of %a nonot PHhi ¢ sol R, ™ t M or m of
fine particles in solid or I|qU|d dlspé¥@ﬁ%n1 or in the f or paof rd
suitabl e solution. ®e encapsul &) ng Bhes conpris¥) Por exanpl e,
natural or synthetic rubbers, cellul ose, é%yrene/butadle e
copol yners, 20 polyacryloqjtrile, pol yacryl ate, pol yest ef Sgase

pol yam des, polyureas, pql yurethane or chem cally nodifigd pol yners
and starch xanthates or er polyners that are known to'theyperson
skilled in the art1in thi's connect i on. R?C@Qrnativel y, very f
m crocapsul es can Rwhi ch t®#&eactive ing
contained in the ffizﬁﬁﬁ\fln |y dividéd particles |n;§H§ol
of base substanceTg ocapsul es are not thg
25encapsul at ed. rmil ati on adjuvants that are SU|@abIe for
the preparation of théiconpositions according to the inl@ntion are-
known per se. As liquid carriers there nmay be used: water, toluene,
xyl ene, petrol eum et her, vegetable oils, acetone, nethyl ethyl

ket one, sycl OheX@l’(Qﬂ@ouaGs 6f forygl(4) @Lﬂi&nenﬂcekémld R‘i ire as africd fidranone,

anyl acetate, ut apone; .b erne carbopate, chl orpbenzene

cyclohexaneCmEW%Wg egﬁﬁﬁkfnéWﬂ i &k gﬁm% e Ade bypteactiogof AR ARine-

al cohol , 1, hﬁé‘és@ér%@&’&%fbe@) ah@rmam %@RF B@.as aeﬁheatféswd @ﬁiﬁ]idﬂﬂ@of

di et hyl ene ? ycol, die ene abi etate, diethyl ene %@{col
° ¥

butyl et her forgmlai(Ryand Ré lglq:d'-?}ﬁ]géltvmh anackidenivative o forada G) pasiemnit s gs

5000/ 090402géﬁ%@f G RRTE G TR Hla x K halpgon or hydioxy ae shown in Scheme

di pr opyliene 1 gfoy exdmplelii H30 poydneacil aylcyn:l@ [1 ema'&lhylx ewhb)nne)dhpr@pﬁyqﬂeq@e

gl ycol dlbenzoate rOXItO ro

2- et hyl hex anol’ e th’dq efie leél é)r“%)%tmfl IYY 1%){1"1 qe er I c aob?d%%%é#haa%%ahﬁamme o
2- hept ano nepyrahwar psuirable soldeit] swok matoﬁttﬂil}f,lor Hahbaﬁmthmhgﬂt@nelly using

lycol , ethyl | t hyl thyl. et
anma- ' sbut IHEPSREARE e i gl QB SR it g Py fyis B e

di acetate, ghpearcah cériveaRalAbEcar@AE 6RNG arfids ¥oiag gleyied] for es@RiY by
acetate, isobonyl acetate, iIsooctane, isophorone

propyl be
i sopropy? nifRFtanAvigh a soppfing agsat quoh ag bis(d- a*%?’ﬁéamhé@wﬁwsa@ewaé%ﬂge in
met hoxypr Opﬁx@@l‘eseﬂ@to??(lbaées%mé& u-i%ﬂ#gﬁﬂne nﬂai EMiableSOREALY Suck @ 87eBloro-
nmet hyl | aurat ocf anoat e ol eate, nethylene chloride,
m xyl ene, nmiéreger Otheltmtn;ib eeriphing m@tbpés whighi beverhsere rexiawsd in Eeahstione
acetate, ol a e, o0-xylene, phenol, polyethylene
( PE(Q(?E?’ 81@%%@‘7‘ fgsh

gl ycol ionic acid, propyl lactate, propylene car bonat e,
propyl ene gI ycol 2) Cpfxmmhmtghmﬂm(lamdn@h R&tRfeand Rﬁ-a)@dseieﬁned for aene,
triethyl hat rie | en Ienesulfon

b af £ A0 " niRand Bf formb s po SNy e HaBE ExPap Ot R @y
acetate, amyfindg @l Blvwith PYiskhn @&ﬁfa@k%olv@ftoﬁ)th e@w@smﬂéarmmmh Melvher,

di et hyl ene glycol 15 net hyl et her, met hanol , et hanol , _isopthpanol,
imethylformamide o lithium hexamethyldisilazide in tetrahydrofuran, optionally using

microwave heating.



towetting agents, take-up enhancers, mcronutrients, plasticisers,
glidants, lubricants, dispersants, thickeners, antifreezes,

m cr obi ci d\egz(,@ngoﬁiso liquid and solid ferti lisers. PCT,gﬁEb@momﬂ
conpositions according to the invention 2gan additionally include an
additive conprising an oil of vegetable“r animal origin, a mneral

oil, alkyl esters of such oils or m xtures of such oils and oi |
derivatives. The ; unt aof 0] ddjtive in,the_go 9
15according to tl'?fi WO § OFgugéWe\wléﬁftler:r%nBoaf@%gt Brefégfﬁlffélsfgﬁa on

the spray m (%Jhl?ﬁﬁld d%%mﬁwpdaﬁ be %){‘E:'paﬂﬂ by %&@iﬁ&ﬂ dtfé eRBoRRl FdeRshls daf d2e

spray tank in the desired concentration after the spray m xture has

been pr epar eldfingdiafpwithdn agid cllgdde t>ﬁfeemd@)1¥p Cp§é oprasidnhyltide offorpla

oi |l of vegetg 10

Ount v 2o RO et s o R ! ARBIERH oP bR SRk P he

( Rhone- Poul eneserfcamda hademucl) as @dettylanesd @'rmrndmazmtlomdns inh smtahbe sabieat,
origin, for e arr?illczl t he thyI derivatives, or an oil of animal
origin, such" F‘P%‘PT‘ B beef tallow. A preferred additive
contains, for exanple, as active conponents essentially 80 % by

wei ght aI kyI esters of fish oils and 15 % by wei ght nethyl ated
rapeseed oi I5¢helB&Z 3l so 5 % by wvei ght of customary emulsifiers and pH
nodi fiers. Especially preferred oil additives conprisgtal Kyl esters
of C8-C22 fatty acids, 23pspecially the nethyl derivatives of Cu-G's
fatty acids, for exarrpl e methyl esters of laurig”achd, palmtic

acid and ol ei ¢ aci dJi be? |rrportaﬂ_¢£ Those, est

ng

met hyl laurate (CAB Riet hybageal m t at -0) and
met hyl ol eate (CAS-1 % A preferted Tatty adid, est er
derivative is Ener £ 2231 (Cogni s >NThos® 3od ot her
oil derivatives are also knopwn Tromthe 30 Corrpendl um olfia Her bi ci de
Adj uvants, 5th Edition, ,Southern Il1linois Universify, 2000. The
application and action the oil additives can be furtheH:Q nproved

by conbination with surface-active substances, such as nobaseoni c,
anionic or cationic surfactams. Exanples of suitable an| on| c,

non-ionic and cationic surfQctants ar I sted on WO
2009/ 090402PC;T/ GB2gh9/ -8 - p s 7 and
Preferred surface-actljve Eub3fances are—anionic sur a\ ant of the

dodecyl benzyl sul f ona t cgem ally the cal c r eof ,

and al so non-i oni cRsurf'*actaNtts f the fatty al c Ia e type
Speci.al preference is 3& erRto et hoxyl ated Cl2- 022 @ttyRal cohol s
havi ng a degree of eth XI ation of from5 to 40. 5 Exanpl es of
commerciial |y avail abl e surfactants are the Genapol types (dariant _
AG . Also preferred are silicon rfactants, eC|

pol yal kyl - oxi de-‘bégtltnoeagwjgtra@t 0k 1 Frecpamind Shfk ML B 12 y
avai | abl e ed&fined$orSbhipBindef fithulAIFoBbSRaftdeR khd Rt RACSQOLRE @RS -
The concentration of the surface-active substances in relation to the
total additPyearedfre@mieomprynd efdpmule di)3e dsined i it reagtion o hescastpognd
addi tives 1Q¢ B AU X i DS il 1S 2 LG
derivati vesgtﬁer eo? ﬁtg;el@afgtéggt&;&gr@ Jﬁ@ﬁg?‘ﬁ Me SUG, tﬁa e
Tur bochas$ gelerying Sgong emhaas A@ahda—wor@mamphe bmrmdfpl(lsﬁlda'dr tasidlats, mesylate or
GB) . | e for

sttt ace- act (e G Bisedsbe b e uBRR hots R R bl PO eaprgsonce
own, that i sfdnmcHeatosviibdidd)sudids padtéstﬁm\nﬁﬁde ibanithble sstoere, suth es

addltlon of an -or.gani.¢..sol v to the oil additivel/surfactant xture
may contri bﬁﬁe@“ftﬂpe Afaig'&f‘f‘?tﬁﬂét ERIADALY aneﬂ?’tchyﬁvegﬁ?t{”ﬁb‘l‘ses ownin

sol vent s ar gehehfty2. exanpl e, Sol vesso0 (ESSO) or Aromatic Sol vent @
(Exxon Corporati OH% The concentration of such solvents can be from
10 to 8@% by wei YHtompoundsofiformuila (1), ipita comppungrfiformida () wheremyR' is as

defined for compounds of formula.(I) other than hydrogen and R’ is hydroxy, can be

prepared by treating a compound of formula (If) as defined in 4) with a base, such as



15liquid carrier:1 to 80 % preferably 1 to 35 % Dusts: active

ingredient: solid carrier: Suspensi on concentrates: 20active
i ngr edi entwowaijoawososur f ace-acti ve agent: Wettabl e powderc3icexotvoee27
i ngredi ent: 25surface-active agent: soli,d carrier: Ganules: active

ingredient: solid carrier: 30 0.1 to i0% preferably 0.1 to 5 % 99.9
to 90% preferably 99.9 to 99%5 to 75 % preferably 10 to 50% 94 to
24 % preferably 88 to, 30% 1 to 40 % preferably 2 30 % 0.5 to 90
o o of or an 1o sy o) passt T oot YAy b P D e 04
preferably XetheoP& FoVQidheth9lfctRHMmidy eferably 0.1 to 15 %99.5 to 70

% preferably 97 to 85 % The foll owm ng Exanples further illustrate,
but do not Iinit ) Camppyndsatfosnula (i oomomeverses Monugovtsran 81 sas-

40 - For mul %hf?ﬁra @?da}@:}o‘ﬁﬁd B%nﬂnﬂﬁg?gigg%m?ﬁyﬁr%éﬁ%@ﬁ 1s)_d.?(@,%m%§y_

wei ght) Fl. Enulsif e.concentr active Tngredient ~ calcium
dodecy| bénz gmepsradffionas eonsasd of fovinila fid) gdsfined ins?)yreacen wish a gpmpound

et hyl ene oxi ot nol.. pel ygl.ygol 1.8 I

oxi dey NP O REBE 15 RoeRR iRt sSt M s i B e P R
Emul si ons  ofiearing @i sueldasintids irreatmple beanidber iollida; oreskyfatey mesylath or
e ont - A SO RL S Shst SRR e
%20 % pol yetam(zjmagn@ﬁggﬁghalﬁMéAOOZO%O% 20 NWP-' 30940 % arom

hydr ocarllgon m xture75 %60 %

Scheme 3

]
OH o R
R1 N R4 R3ILG, 1 4
TR base R AN N
» —_— »
: R N H 0 R? N r?] e}
3
(1) _ ey R

7) Where R? and R’ happen to be identical, for example both are simple alkyl
15 groups, compounds of formula (Ie) as defined in 6) can also be formed by reaction of a
compound of formula (Ja} as defined in 2) with at least two equivalents of a conipound of
formula R’LG as defined in 4), in the presence of a base, such as ﬁotassium carbonate, in

a suitable solvent, such as N, N-dimethylformamide, as shown in Scheme 3.



Cc-Cl2 The solutions are suitable for use in the formof m crodrops.
WO 2009/ 090402PCT/ GB2009/ 000127 -41- kaol i n88%%2%35% The active

i ngr edi entypSyls@d: t horoughly with the adjuvants and tdg,dgdowiMiat S
t horoughly ground in a suitable mlIl, affording wettable powlers .
whi ch can be diluted with water to gi vé guspen3| ons of any desired
concentration. 5 F4. Coated granules active ingredient highly

di spersed silicic acid inorganic carrier to(dianeter 0.1 -.1 mm) e.qg.
CaCCB or Si @zhgmedactive ingredient is dissolved in nethyl ene

chl ori de and'appl ied to the carrier by spraying, and the soI vent g

t hen evapor at eck'qf . NiLn _vaor#. 15F5. Coated granul es act
i ngredi ent pol ye%l ﬁf gl ycol MN200 hi gbdsg di spersed s

i norganic carrigr amreter 0. =t mmj e g CaCB™0
finel'y ground dttiv¥ inl F'edlent is unlforrﬂy appl i ed, inR-- erNt
the carrier noistened h R0l yet hyl ene glycol. Non-dusty c ted

granul es are-obtained~in this 30 manner. F6. Extruder gr. nuI es a)

0.1 %1.5 %1.4[%90%Db) 3% 2% & % 93%c) 5% 3 %2 %90%d)| 15 % 4%
2 % 79% active ji ngredient s@pRue) | Mgposul fonat gy g pase
car boxymet hyl cel|l ul ose kaol ibase (Method 1)
: (2) R°COC, R3LG, base,
base (Method 2)
(one-pot '
reaction)
10 .
base R OH
)\ ‘U N R*
07 0 R1°COCI, R SEEN
1 4 base
R N\ = R ZI <
] R N” N7 o
2 N/ 0 . R*

I
R® . (I1d)

R3LG, base,
{Method 3)

Y
RA_ N, _COOH
| T
XX
R N NH
)\/R4
9]
(4"
8) Compounds of formuia (If) as defined in 4) can additionally be prepared in a
S shortened route directly from a compound of formula {4) as defined in 1) by reaction
with a compound of formula R’LG as defined in 4), in the presence of-a base, such as
sodium or potassium hexamethyldisilazide, in a suitable solvent, such as tetrahydrofuran,
optionally using microwave heating, followed by reaction with an acid chloride of
formula R'°COCI or an acid anhydride of formula (R'°CO),0 as defined in 3), optionally

10  in the presence of a base, such as triethylamine, in the same reaction pot, as shown in

Scheme 4.



The active ingredient is mxed and ground with the adjuvants, and the
m xture is noistened with water. The m xture is extruded and then

dr| ed | n air. WD 2009/ 090402PCT/ GB2009/ 00
a) agé%'%%g}étg%ve ingredient 0.1 %1 %5 %tal cum%%?%@z%é@@g%

kaol in 60.0% 50% 60% 5 Ready-to-use du#fs are obtai ned by nixing the
active ingredient with the carriers and grinding the mxture in a
suitable mll. ‘FL Suspension concentratesa)b)c)d 3 % 5% 10% 5% 25 .%
5% 50% 5% 1 % 2 YAlternatively compounds of formula (If) as defined in 4) can be made from a

compound of formula (Id) as defined in ), by reaction with an acid chloride of formula
R'°COCI or an acid anhydride of formula (R‘OCO)ZO as defined in 3), optionally in the
presence ofa base, such as triethylamine, optionally in a suitable solvent, such as

5  dichloromethane,

10) Compounds of formula (Id) as defined in 5) can be made by reaction of a
compound of formula (4) as defined in 1) with a compound of formula R’LG as defined
in 4), in the presence of a base, such as potassium hexamethyldisilazide, in a suitable
solvent, such as tetrahydrofuran, optionally using microwave heating (Method 1).

10 11) Compounds of formula (Id) as defined in 5) can also be made from a
compound of formula (Ia) as defined in 2) by reaction with a compound of formula R’LG
as defined in 4), in the presence of a base, such as potassium hexamethyldisilazide, in a
suitable solvent, such as tetrahydrofitran, optionally using microwave Heating (Method
2). The synthesis of compounds of formuIaJ(Ia) was described under 2).

15 12) Compounds of formula (Ib) as defined in 5) can also be made by reaction of a
compound of formula (4') with a compound of formula R’LG as defined in 4), in the
presence of a base, such as sodium hexamethyldisilazide, in a suitable solvent, such as
tetrahydrofuran, optionally using microwave heating (Method 3). Compounds of formula
(4") can be made from a compound of formula (4) by reaction with a base, such as lithium

20  hexamethyldisilazide, in a suitable solvent, such as tetrahydrofuran or N, N-dimethyl-

formamide, optionally using microwave heating.

Scheme 5
R
(RM),SiCl, S'\Rn
I RN

(1) (9)
25
13) Silyl compounds of formula (Ig), i.e. a compound of formula (I) wherein R? is
as defined for a compound of formula (I) other thar_l hydrogen and R is ~O-Si(R'")s, can

be made from a compound of formula (Id) as defined in 5), by reaction with a



3 %3 %4 %5 %1 %1 %1 %1 % 15 37 % aqueous formal dehyde
solution silicone oil enulsion water The finely ground active

i ngredi entywphSedopbdgRt el y m xed with the adjuvants, Qi Vigeg@ga6edn000127
suspensi on concentrate from which suspe?gi ons of any desired
concentration can be. obtained by dilufion with water. The invention
relates to a nethod of controlling plants which conprises applying

to the plants or  to the |locus thereof a herbhici d@l I% ef{)ective anpunt
of a conpourtfialbylsibt cllprds of formyula (R7):Sighén 3 spytable ooty wigh ppielelydrariran

met hod of i nhbQidrihe, F}ltﬁ@ﬁregén‘é%f'a Wik GhcERMREthygsind PRI HbRE i ScheliR 5.
plants or to the |l ocus thereof a herbicidally ‘effective anmount of a
conpound of fornmula (I'). The invention also relates to a nmethod of
sel ectivel VS%R&BEQ' ling grasses and 30 weeds in crops of useful

pl ants whi ch—Tcormpri ses applying to the useful plants or |ocus thereof
or to the area of cultivation a herbicidally effective amitint of a
conpound of forrmula (1). WD 2009/ 090402PCT/ GB2009/ 000127é__-_043 -
Crops of useful plants in whi@H the GORPASI tion accordian’g\‘éo the
i nvention can be use®:{ nchudeiperRhniggl, érops, gsuchyas kiths fruit,
grapevines, nuts, oil p | 8 ol ves,—poerre—+ui t, "t It and
rubber, and annual ara & such as cereal s ! fqr:ex | e barl ey
and wheat, cotton, ol seel ralje, (ﬁrai Ze, rice, Bzoy ans[jb s@ar beet,
sugar cane, 5sunflowers, glragamsnt al s and veget abl e?k’) especially
cereals, maize and soy beans. The grasses and weea(s to be controlled
may be bot h nono-, cotyl edonous species, for exanple Agrd¥tés,

Al opecurus, Avena, Bronus., Cyperus, Digitaria, Echinoctasa, Lolium
Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria, Sida and

Sor ghum and di cotyl edonous species, for exanple Abutil on'?

Amar ant hus, Chenopodi um 10 rysanthemum Galium | ponpe#z0

Nasturtium Sinapis, ,Solanumy Ste}l agi.gq cyeronica, Viol é(bd‘;
Xant hi um o &ﬁ:ﬁﬁndegégogod as Bhsg Mgcltgdi

i t hose
crops whi ch have been render ed toIeFaﬂ%—%eﬁherbic|dé§ or ¢l asses of
herbicides (e.g. auwgz N S TGS, EPSPS-, N g
HPPD- i nhi bi tors) by conventigpal met hods of breeding oripy Qgenetic
| sengi neering. An exanple of "a crop that has been rendeRed tol erant
to imdazolinones, e.g. ifMdranox, by conventi onal #8} hods of br eedi ng
is Clearfield(r) sunmer rape (canola). Exanples of crops that have
been rendered tolerant to herbicides by genetic enggnqering nmet hods

include e.g. gl ypA&skbes compousidspbHirmuleélk) whereindht £8dRar 48§ es
commer ci al | il ab «Bop QH@BE] and
Li bertyLi nk%{?f?%éag%%'égg?ggﬁg&af%ggulé g?gag' H&?f@?st oo% as leﬁ)régf%ﬁoscefﬁ) &
whi ch have Beferd ire2)derreattion siithtaamifonyd chiaridd ofiformeaB{*S ChQ1 whereiniRC” is as
engi neerj ng.net hads, for e | e Bt nmaj,ze (resistant to, Euro .COI.
P M e e e OB S A R
pot at oes (resiikbRiblvest, &ehas atiahpkefilf)or dicklargphetizanefasBhowniwSchame 6 he
Bt 176 mai ze hybrids. of NK(r) (,Syngenta Seeds). The Bt .toxin s .a .
protein that is Ha%%fanxlaflapém% 3 ”B‘é]&iag_P’dﬁ %WP&@? Lol @a’meﬂ’jm
bacteria. Eg2pnkasitd bieonpdund oflfs ther A Hy8roaBh 8nd R° BY-OLSOSRPE
such toxins, are described in EP-A-451 878, EP-A-374 753, WO
93/ 07278, can be made by reaction of a compound of formula (Ik} as defined 1n 13), with a
15 compound of formula R’LG as defined in 4), in the presence of a base, such as sodium or
potassium hexamethyldisilazide, in a suitable solvent, such as tetrahydrofuran, optionally
using microwave heating.

16) Alternatively, compounds of formula (Th) as defined in 14) can be made by

reaction of a compound of formula (Id) as defined in 5) with a sulfonyl chloride of



WO 95/ 34656, WO 03/052073 and EP- A-427 529. Exanpl es of transgenic
pl ants conprising one or nore genes that code for an insecticidal
resi st anceywgndyoRyppess one or nore toxins are KnockQut (Boridgméoaiizy
Yield Gard(r) (naize), NuCOTIN33B(r) (cghton), 30 Bollgard(r)
(cotton), NewlLeaf(r) (potatoes), NatureGirde and Protexcta(r). Plant
crops or seed material thereof can be both resistant to herbicides

and, at the sane {ipe, . resistant sect fe ta

t ransgenic éf}l@ﬁﬁ%#!ﬂg&l aégﬁl?ﬂ?sén 1 %E{rﬁser‘?&?/%tdat%ge’ g‘t‘ﬁ% aisglg,e%&)garg%,r 18ds
an insecti cisdadbiézox«?eneemﬁis&n\m}dr@fuadnctrfaﬁ;hmmemanare being tolerant to
gl yphosate. WD 2009/ 090402PCT/ GB2009/ 000127 - 44 - Crops are also to
be understood as bei ng those which are obtai ned by conventi onal

nmet hods of tgrﬁ%gégg or genetic engineering and contain so-called

out put trai 9. inproved storage stability, higher nutritional

val ue and inproved flavor). gk eas under cultivation | ¥de | and on
which the crop plants are-gfready gre®iMW 5 and_d hnt ended for
cultivation with thosg? pl ant s. ﬁ‘h‘e_C‘dT‘rpoun%s f _tlhe invention
can be applied before weeds~energe (ne-energence appl’i cati on) or
after weeds emerge (post-enmergence application), gpd are particularly
effective when applied pd8k-energence. The conpound Qfef ormula (1)
according to the invention can al so be used in 10 cqnbination with
one or nore further herbicides. In particular, the floll owi ng m xtures
of the conmpound of formula (1) are inportant: M xtures of a conpound
of fornmula (1) with a synthetic auxin 9 conpound of formula (1) +
clopyralid (162), conpound dcpHmJI a 'i I3 + 2,4-D (2 ©dhpound of
formula (1) + dicanba,( corrp rrul apk! di phenam d
(274), conpound of 1R myfa (1) + MCPA (499), CoOnMpo of formula
(1) + quinclorac (712), own conpound of formula (1) + Mninopyralid
(CAS RN 150114-71-9)). M xtures of a compound of forﬂul a (1) with
di fl uf enzopyr (252). (8) M xtures of a conmpound of “forrmula (1) with
an acetanilide (e.g. conpound of fornula (1) + acetochlor (5),
conpound of fornmula (1) + dinmethenam d (260), conpound 20 of formula
(1) + netol achl ot7)(Th4&}ain ceepehurepnidyl acetiti lagid{ 45) fortmida @tarﬂrmthl or

549 or conpound,of f. la (1) + pretilachlo ures of
e ommound. Somegray avaibhlE & abeba R B bokibyitau b ©
conpound of Strdmmar. d’yﬁﬂ?lni&t}?rhhaflidﬁi @ﬁl@ﬁﬁila (AR 5048 fef(n28 91 2 compound
M xtures of a_conpaound, of faormula wi th pyroxasul f one

447399- 88- g’é@mﬂa (1) and gy i halpges. e b& IEWM??&“‘?}? Oﬁaoﬁuhﬂlt'éte‘é F)C%MBPWI%{HG

HPPD i nhi bi Bf"fonﬁﬁla%) \ﬂ%&ﬁ’!{n% Rfdefitdael fedrhpoutid bRYAKL W) ObEh £479) ,
compound of fornmula (1) .+ nesotrione (515), conpound 0 forml a (r) +

pyr asul f ot ohaloganaAlrRIgeRE S as the hologer pfisana Xo Whersin ixchienne.or bromine,
sul cotrione (747), conpound of fornula (1) + tenbotrpone (CAS RN
335104-84-2), 30 conpound of fornula (1) + topranezghe (CAS RN
210631-68-8), conpound of forrmula (1) + _

4- hydr oxy- 31[ 2-[ ( 2- met hoxyet hoxy) met hy1] - 6- (trifl maf<hyl) 3-pyridi
nyl ] - carbonyl kbi cycl o[ 3. 2. 1] oct - 3-en- 2-one (CAS RN 1852010-68-5), or
conpound of in WOpREERE 0PI, ZH?@’N GR3AROIAMAE 3ffordlla-  Por mﬂ.r]asré:h)x ik

4- hydr oxy- 34[ 2-( 3- nethoxypro 6- (diflyoro 3-

car bonyl kbi Eé‘&’f“&ﬁ groming ¢ipdi éﬁ‘n @%ﬁéﬂ%@ﬁgrﬁ%ﬁﬁg %@K’?ﬁ enz

M Xt ur egs of paro%iaBRR Y B Ble R hith(ak barbbi f&trﬁctﬂdﬂcﬁzdrﬂ%pﬁenzmy it ﬂf@ou nd
of formuia (I) + atrazine (37), or compound of formula (1)

t er but hy| azpreeency 353 Jight Sanree, ghahsis ¢fS08 veatiprasien halogerolamn) 2 rqflt)x with a
t d : |
T R T e

mesot ri one, cooppadef foohufadDrah be fialle by teactamiafe cempyundsifiiffrotdd @) as
conmpound of dgzt?ﬁ’eﬁrl ?‘7)(“|!i2h ': m%tra c%rzalm &, sud? gsl Ig:o?gsgilur%nc%hnigg, qi?glsjlﬂgb%fso{ven{ml a

20  such as ethanol, at reflux.




25M xtures of a conpound of formula (1) wth gl ufosinate-anmoni um and
an HPPD inhibitor (e.g. conmpound of forrmula (I) +

gl uf osi natwpagiReigm + i soxaflutol e, compound of for mulggHdardonenizy

gl uf osi nat e- anmoni um + nesotrione, conpgynd of formula (1) +

gl uf osi nat e- anmoni um +-pyrasul fot ol e, ﬁpound of formula (1) +

gl uf osi nat eanmoni um + sul cotri one, conpound of formula (1) +

gl uf osi nat e-ammoni.um + 30 tenh ne, oun f +

gl uf osi nat e- anmo PRIy P&Wﬁ%ﬂﬁllngﬁﬂébgﬁﬁve 16?%%1 %&y %mpmnﬂ'
gl uf osi nat e- FTP@HAD cin be made by reaction of 2 com ound of formula (7) as defined in 18) by
4- hydr oxy- 34[ 24( 2- met hoxyet hoxy) net hyl ] trifluoronethyl)-3-pyridin
yl i car bony| Kbdejsisolme2qudoye acid oppkai, bﬁ@refermy aqueous acid, such as aquéous
2009/ 090402F 27 - 46 - or CompQund of formula (1) +

gl uf osi nat e- gﬁ%ﬁﬁ%ﬁg?égﬁgﬁydroxy-342-(3-

met hoxyprsopy1l) - 6- (di f1 uoronet hyl ) - 3- pyri di nyl ] car bonyl Fbi cycl o[ 3. 2. 1]
oct-3-en-2-&§§%. 3 M xtures of a conmpound of formula (1) with an
ALS or an A ibitor (e.g. compound of formula (I) +

bensul furon-nmet hyl (64), coppornd of formula (1) + 5

chlori muron-ethyl (135), conpound of formula (1) + cloransul am nethyl
(164), conpound of formula ©€d0Rr asul am (359), co d of
formula (1) + flucarbgzopessdi um (364)MObonpoung rmula (1) +

i mazanox (451), conpoUndliof _fornula (I) +imu&w (53) conmpound of
formula (1) + imazethapyr ¥455), conpound of fornula (I ) +
iodosulfuron-nethyl-sodlg%|(466) conmpound of foran +

mesosul furon-net hyl 10 (514 conmpound of formula + nlcosulfuron
(577), conpound of formula (I) + penoxsulan1(622)- conmpound of

R i
0 or nul a
conpound;gof fanEHek af foln)lm)ax (Y, ;Iﬂﬁblblfesgne@ot§ %%}amae%m r@eftam)aﬂamida (1)

+ tribenuron-neth ound ornmul a

trifloxysul M@Hnwg‘%!@l Jmse@wsl)or peBssiERiD thed S@ftabﬂwmné sp¢hy as methanol or

t hi encar bazgq

(4-1(4, 5- dlh?/ﬁm mnﬂ égyFﬂyﬁg?ﬁV¥?§?oXolFF1,2,4-triazol-l-yl)carbon
yl sul famoy1] - 5- nethylthlophene-3-carboxy|ic aci d, BAY636)), or
conpound of forrmula (I) + thiencarbazone-nethyl (nmethyl 4-[(4,5-

di hydr o- 3- net hoxy- 4- net hyl- 5- oxo- 1H 1, 2, 4-tri azol - 1- Acar bonyl sul f anoy
1] -5- met hyl t hi ophene- 3- car boxyl ate, CAS RN 317815-83-1,
BAY636-net hyl )). 20M xtures of a conpound of formula (1) with a PPO

i nhibitor (e.g. conpound of formula (1) + acifluorfen-sodium (7),
conpound of fornmula (1) + butafenacil (101), conpound of formula (1)
+ carfentrazone-ethyl (121), conpound.of formula (1) + cinidon-ethyl
(152), conpound of formula (1) + flum oxazin (376), conpound of
formula (1) tfonesafen (401), conpound of formula (1) + | actofen
(486), or conmpound of 25formula (1) +

[ 3[ 2-chl oro-4-fluoro-5-(l-methyl-6-trifluoronethyl-2, 4-di oxo-1, 2, 3, 4-
t et rahydropyri m di n- 3-yf | phenoxy] - 2- pyri dyl oxyl aceti o acid et hyl '
ester) (CAS RN 353292-31-6)). M xtures of a conpound of formula
(I') with an ACCase inhibitor (e.g. conpound of fornmula (1) +

but roxydi m (106), conpound of formula (1) + clethodim(155), 3()
conmpound of formula (1) + clodinafop-propargyl (156), conmpound of
formula (1) + cycloxydim (190), conmpound of formula (1) +
cyhal of op-butyl (195), conpound of formula (I) + diclofop-nethyl
(238), conpound of formula (1) + fenthaprop-P-ethyl (339), conpound
of formula (I) + fluazifop-butyl (361), conmpound of formula (1) + WO
2009/ 090402PCT/ GB2009/ 000127 - 47 - fluazifop-P-butyl (362), conpound
of fornmula (1) + hal oxyfop (427), conpound of formula (1) +



cl oransul am net hyl al so applies to cloransulam the reference to
di ret henam d al so 25 applies to dinethenam d-P, the reference to

f 1 anpr op- Mvﬁ'z&%m@&@i' es to flanprop, and the r ef erence PCR/GB2009/000127

pyrithi obac-sodi um al so applies to pyr|t35n obac, etc. The m xi ng
rati o of the conmpound of fornmula (1) t6"the m xing partner is
preferably from1: 100 to 1000: 1. The m xtures can

advant ageou-slé be used in the above-nentioned fornulations 30 (in
whi ch case " ingredient" relates to the respective m xture of
conmpound of formula (1) with the m xing rtner). Addi tionally,
one or nore of the foll ow ng herbicides OpI ant grow h regul ators
can be used in ﬁonbhna b@gmwth a coppoind jof (opr mulg (1N ass@s e ng

to the invention 09/ 090402P 1000127 - |48‘ - in
conbi nati on WItE Hre as des‘ef-i—bed—a-beve—-aci*orﬁ H O
acrolein (10), alac Io £14), alloxydim (18), anetryn (20),

am car bazone (21), ng dosul furon (22), am nocycl
858956-08-8), amitrole (am not r| azol e) (25)

anil of os (31), asul am (36), avi’giycine
68049- 583-2), azinsul furon (43), O0OH (CAS RN 372137-35-4),
befl ubutami d (55), bemazolin (570" bencarbazone (CAS RN 17398(1; 17@)
benfluralin ( , ,\be urgsate (61), bhRemsatcbode (65), R .
benzf endi zone ( N 1587135- 95=4);—benzobicyctom> 69) ) P
(70), bilanaf gg o 8 (77), bispyribac-sodi umrE82N x (86),
bromaci| (90), bronobditide (93), bronofenoxi m( RN 13181’l 17 4),
butachl or (100), ZXgbhutam fos (102), butralin 5), butyl atgs)(108),
cafenstrole (110), carbetam de (144 )bn.seh! romuron (CAS RN
13360-45-7), chlorflurenol-nethyl (133 chl oroacetic acid (138),
chl or propham (144), chlorsul furon 7), chlorthal -dinet hyI (148),
cinnmethylin (153), cinosulfuro 154), cloneprop (160), r’r')_lll urﬁn '
(180), cyananide (1&%) .7 cyffazine (183), cyclanilide (186)9

(187), cyclo R dai mur esd 15(213), dal &
ham (225), desnetryn (CAS’RN 1 14 69- 3) R

dazomet (216), Mesnedi

di chl obeni | @229)‘J cht orprop (234), dichlorprop- PR Ndi @ osul am
(241), dimefuron (256), dinmepiperate (257), achlor (558)

di net hametryn (2594 di net hipin (261), di methylarsinic aci 8% 264),
dinitram ne (268), d| not erb (27%%}50 -pr tryn (CAS RN 4147-51-7),
di t hi opyr (280), RROC (282), DS RN 144- 2021-8), g{m,dot hal

(295), EPTC (299 esprp,iarb (30 ethal fluralin (305),

rachl oo™ (CASTHRN
ni um s@h¥ amat e K'26) ,
, azafenidin (CAS RN

w

et hamet sul f ur,on- 9, ethephqp (;307), ethofu
et hoxyfen ( 98{34) , et’hoxyfen-ethyl ( 1)8
et hoxysul fur gn |(3 4) i _etebenzani-d—(318)—Fentrazam f etizous

sul fate (353, M a%su@furon (356), fluazolate (isog W 6CAS RN
174514- 07 9), flucetosul furon (CAS RN 412928-75-7), fluchlgralin
(365), 25fl uf enp)/i' ethyl (371), flunmetralin (373) f1 umet sul um (374),
flum clorac-pentyl (375), flum propyn (flum propin) (CAS RN
84478-52-4), fluonmeturon (378), fluoroglycofen- ethyl (380), flupoxam

(CAS RN 119126-1 Blketf)l y?ngdclﬁnu ?ngg&r&fxqg 94 R a@as dgﬁzlrb‘artgp@nat e

(383), flupyrsul ron net | ur.eno 87), fluridone
(388), fbur omywmd(ogmmaf(l)uRhua@fedefm imyll) aiBE)is hjdwm@l Copllyl, Ci-

(402), f Osa?ﬂfg?a(ﬂél?esa})él Eal Of$tu ed Prﬁ)ﬂf {reti\g%% gvﬁ?cg)ma I_llacé t%és %?%40%9)

hexazi none en -
i mazaqui n (4ﬁ"fbkentldmzteﬁ)u}yﬂ ur lednerbﬁﬁs)ubstitmddihpbﬁdno(féﬁaa whmkymnylbc(tMEB?)

t 75 76 b hl
RN 141112. 0B O iR ip At be SEACE SRR E SoBd 4] OB g I APRHLS)
| enact . (4814 o R,3ARRUORRAR2IIGT ABRAOR ORI cr, O2C; e CLORIARBI,

MCPA- t hi oet hyl MCPB (50 megoprop (503), mecopro
10 arylor aryI substltuted by one to five R whlch may be the same or dif} erent or

heteroaryl or heteroaryl substituted by one to four R®, which may be the same or



trinexapac-ethyl (CAS RN 95266-40-3), tritosul furon (843),

n

(1R 2S)-2, 6-di net hyl -

-di hydrQaldotal.nden-1-y1]-6-(1-fluoroethyl)-1,3,5-tr ia
e (CAS \%&%{gé_}d@? 86.2)° Pc3d oo tiat
1- (2- chl or o- 6- propyl i mi dazo[ 1, 2- b] pyri d&2i"n- 3- yl' sul fonyl)-3-(4,6- WO
2009/ 090402PCT/ GB2009/ 000127 - 50 - di net hoxypyri m di n- 2-yQurea. (CAS
RN 570415-88-2), and

5- (2, 6- di f | ubHgbeining sHitghiesaiyans.-sachastidlyanedat @3emparsiterandedisne A °2-191) - 4
, 5-di hydro-i %, he m xing partners of the
corrpound of lﬁaa(@rfé?éfgr(a @ﬁreﬁ%’l ggﬁﬁ%ﬁs%ﬁme ‘orm of Sesters or salts,
as nentioned e.g22) @ozﬁp@nﬂesfﬁomme(mmmnki’,aﬂdEthrtaoateﬁ@ﬁc&@)l 2003.
The reference to acifl uo i7um a | uorfen n
{he ref er encampRuieaideiiis GhRERIT 2eBeCh i 6% bemplt ko R GrBRowget
The m xi g rfgtmuda dfl) tmfﬁ@drmugd; featfrrvity @sutthﬂlebéset §igh B3 X1 dIRalP@AEtaner
i's preferablsaﬁ?froml 100 to 1 1. 10The m xtures can

advant ageou fos exmnle sdBm mshexide e » syihlesalvah sich shmehrRrlnni ch

case "acti v%réfg}gm?qhee@tlx relates to the respective m xture of
conpound of “formufa (1) with the m xing partner) The conpounds
of formula (1) agddfathpaynivofhenila(idhtwhsreinRnand R'erpes defioed fona

Commouad of bR ettmRIE kA 0 fIhed b 158 0% KA O Caloatior,
further toer iyt odeyl mastitaied by bee todfod REpwhiolinian e ihesame bhdifieny or nor e
safeners. The term n used her S, a chem cal that
ohen et oy 1 et e BRERS] Sk BE ot o Pl B el B MstBmelen

ef fects of tdirerdigrdah bk dRdefromicolipo @Rl of o @M A0Fas defiie®@IP b readtion

saf ener protects crops fromifjurysby herbigcides but does not prevent
Che her bl ci AR GRERY IPTRIA Re QR ovhetai REds Eribs 8k b Gahalgslesh, aryic,

benoxacor (ér?y) surfsh@wawto@t@% ﬁV@K‘ylwh(cit beqwémterdrmft rdricA® hERkoaryl or
78370-21-5), cyprosul fam de (CAS RN 67-31-8), dichlormd (2

di cycl ortén” hete@arksubstiEtrdby. ozl)e to foapR w@rcélzmyéleé %We(%@lffefeﬁteﬁ@%§ sm

Cor bspond ag 7 ed AnD) with S b sl or SR 1) nATTICO0R

( ﬁOG) 7 2- lrr]?tlhmlwblNDRﬂltt{r{lé(tWEWHamm@)mt bﬁﬁg)}dmmoﬁf;@ﬁ[l)e_ratum rﬁngc;: f_ro(;n
enyl ] su na a:lie anhydride

E)CASyRN 81- 2@% ES ?szﬁdp%%é%’ﬁ?‘ﬁyt’;‘%b%c Parti cul grl y preferr eé are

m xtures of a coppalumponhds eftfommda (14), whieien ReadRfers asdulined fooapound

Compoundoor “whda Frpihcl 87 el s a0 et B G B )i

as nenti oneshage froml atohtpRuimest fofrhdl® (1 &u@dfmed?ntim) Bihtdtg “(lﬁ@a@oxy&&%

The 30reference to .cloquintocet-nmexyl also a%fp I es to cl oqui nt ocet,
and the ref ér’éf‘rﬁ?gs,t‘%aﬁ'élﬁ@h %FVQEbF‘@hé’é i rno Pseferaply at exflugo

fenchlorazole, eps Compound?'b?fo@ﬁiﬂﬁl(YS)t @ﬁer@fh)ﬂl AGd RaEfechsﬁgﬁrféﬁwnd of
formula (1) to safener is from 100: especially from20:1 to

1:1. WO zommmd@m@m@a@oab’/l@wm as 1n52:l.) ahcme inidgfingd@s ic23), can be
20La™ 2987 el B8 OO BAT rTRLIRER GETN AT, Buslect
conpound of adidysoch @ dektic avid hrtt’xﬂeomaxfeamemél prd:ferabky gpedlixbl e that the

f d d of f ddi,t
b ot TR aRpRlnas OF Mmihe ] dy SRS R B B0 bR er g

saf ener, a e@ﬁmuadfm‘nnt@r(muttﬁ i dgfinaf ds @), ahd ROYie daicdtak @2d), can be
her bi ci de(s) i f any, m ght be aﬁgl ied to the | ocus pre-energence or

m ght be apBlafeby ractings “@Fftpﬁu%% BH? fonaedefingd n25) (with a9 ssidd oblaside Rt
the saf gper f(ﬁﬂqm"’R e RLd in &%Jthegéetancaeﬁbﬁe%uar asrgarrﬁn@dﬂtatéuﬁmé

her bi ci de(s), any, are appli sequentially. 'For exanple;
saf ener m gmlv% sagtp@acb@nltremﬂen@qu@lyh@anste@déewraurgeed treat ment

(27) Compounds of formula (17), wherein R', R> and R'® are as defined for a

compound of formula (1), R? is as defined for a compound of formula (I) other than

i
N-[

2,3
mn



M xtures of a conpound of fornmula (1) with a triazine and sul cotrione
and a 25safener. M xtures of a conpound of formula (I) with

gl yphosat ewanzdudvedt ener . M xtures of a conpound REIT/GRROSNI0BI2T | )
wi th gl yphosate and isoxaflutole and aszgafener. M xtures of a
conpound of forrmula (I) with gl yphosate and nesotrione and a

30saf ener .. M xtures of a conpound of formula (I) with

gl yphosat e ,and sul cot i one. efined as in 23), can be made b
2009/ 090402’!55%?13 %nglﬁ%gg'gd?s%%}fgndl\}%ﬁ_es oh co )ound of ¢
formula (I )reatibfa gorifcasil pafoemalan(bf)ias defared im2@afidrgompound of forvlar es

of a compound of formula. . (l) W | uf 0si N - ! 3 :

i soxaf | ut oIPgLS}rﬂﬁ d?‘g“%];’lneﬂé'r“?fl S%ﬁ%%%?%gu%}asigggﬁp%%%é?g? Frlﬂfagle( 1)
wi th gl uf oshRRLECHRNEPN NBRAL) | BBASAIdE,ovieh leating optidneliein a microwave, at a
M xtures of a conpound of fornula D(CI)' %glftt] ?l_l Uf@%nai@‘ nmoni um and
sul cot r iSondempriataregatas feom 50°C to 150°C, prefgrably fram 85 1o n‘gbund of
formula (1) with florasulamand a safener, particularly

10cl oqui nt ocet - mexyl . M xtures of a conpound of fornula (1)

wi t h cl odi rszhemepfopargyl and a safener, particularly :

cl oqui nt ocet - nexyl . M xt ures ic_;I)Ra compound of fornmula (1) with
pi noxaden and a safener, parti cuI@F y cl ogui ntocet-rngyylo 15M xtures

of a conpound of  f or ful &ddae wi t edorshokPhi | apd aysafien

particularly cloqu et-mexyl. The follawi ng Bya es
illTustrate, but dg o “H;] t, thejgvention. Z%P ) Exanpl es
The foll ow ng abBrevNat i"Shs were Used t hr oughout thi sHsection: s =

singlet; bs = broad &nglet; d = doublet; dd = doup,Lasa doubl et; dt =
double triplet; t =triplet, tt -:mgsapl-etr' let, q = quartet, sept

f u;qﬁﬁger

= septet; m= nultiplet; M = net ethyl; Pr = propyl; Bu 25=
butyl. WD 2009/ 09040@™CT/ GB2009/ - 53 - 1. Reagtions which are
covered by Schenes 1£néj 20vvhere R4As a 6-nenberedj\i ng Exanple 1. 1:

Preparation of = ©O oo o
3-1-2-(3,5-di chlpowd@}- areley bael nol - p i carhoxylic
acid nethyl ester S 130RP-Cl—+OMe— Et H Of0 a

sol ution of (3, R®di o-pyrid-2-yl)-acetic aci, 5.1) (5.7

g) and 3- am no- pyrazi né- 2-carboxylic acid netty tel, (465 g) in
di chl oronet hane (120 _m ) were added sugcessively tri etRyl anine (8:5
m) and bi s(2- oxo- 3-8Razol i di nyl ) phdphi ni c_chl ori den("BOP-C1") (7.5
g). The reaction m xture was sti rl_rﬁdl\%b ient tenperature for 10 24
hours. The organi c phase was washéd s ?ﬁ?Si vely with water, aqueous
sodi um

10

R

-N 0“0 o-N
, M Dy g recoo, N O>—g®
/
R* NT ONTTO 2SNT N7 o
I

R’ R
(23) (24)

Y

10 28) Compounds of formula (19), wherein R! and R? are as defined for a
compound of formula (I} and R'? is C-Cgalkyl, can be made by reaction of an
aminopyrazine ester of formula (2) as defined under 1) with a dialkyl malonate of
formula CHZ(COZRIQ)Z wherein R is C,-Cgalkyl, in the presence of a base, such as
sodium methoxide, in a suitable solvent, such as methanol, at a temperature range from

15 25°C to 80°C, preferably from 40°C to 65°C, as shown in Scheme 10.



hydr ogen carbonate (1M, and brine. The organi c phase was dried over
magnesi um sul fate and concentrated to give

342- (3, 5-dj rQxAyrid-2-yl)-acetyl am nokpyrazi ne- 2- ol id
et hyl esﬁgrs%@f’"g‘?mg/). " H NVR (400 MB; CDC13): 4.04 (s%&%ﬁl&f{”@?@?s,
2H), 7.77 (s, 1H), 8.39 (s, 1H), 8.49-(4- 1H), 8.56 (s, 1H), 11.02
(s, 1H) ppm 15 Exanple 1.2: Preparation of

7-(3,5-di chloro-pyrid-2-yl)-pyridol2, 3-bl pyrazj ne- 6, 8-di ol Conpound

No. Al of Tabl e 29) CoiNpounds of for0wa K200 wherein®{, R” g F as defined foga _ .

----- o, NH!D r o s- 20 ' r ;
342 (3. 5. di OPOPRE %@/‘JPF@%E@ i‘}@é—l‘é ést@l‘gﬁﬂﬁgé’g‘}?‘gﬁ‘?\%@yz@%°§f Sfaepoind,
met hyl est egf b logasldelined . 2B with aaacd phibddsofifimada BUGQQ ag defineg )in

in dry N, Ndinmethylforrnamde (100 m.). was heated 1o 100C f 2 hours.
The react i o Withe PIPENGRSL R280 ST 2 BYY ?’é%?s?‘@h%egf’gf’ﬂfrseucgﬁ%%'

concent rat eglcfRembes AOMUEmPB Sk rhhdd e 4520 o 00T biesdratty frem 68rC 16 he

organi ¢ phase decantéed. The solid was dissolved in water and pH val ue
25 adj ust ed¥Q. pH 5 by addition of aqueous hydrochloric acid (2M.

The adueous phasg, Was.,60 SPIANEY 1) WREAK! IhPaie” fheas edpied forh

net hanol , the ins e salts wer enove
2009/ 09040 28R6PbER2ANBANGS (I}, R -is SMefint/fof i compeungref favapuladB other fhagt e

was concentrated to.qgve nd . i

Exanpl e 1. @y%ﬁggwg%loﬁ %ﬁﬁbm‘\?’%n&ﬁgﬁ) %" ;i-g%l foufid gﬁfo%@ (20.) o

5- di chl g 0- Afinkdin29y by réactiorowith Heorbpatibtyfifoompla R HG!28 defirsipy Al in Wes- y1
ester (Conmpound No, A5 of Table A) N.N tEl . .

7 (3L 5 DI CHNBIBERHa B 135ersyit OSSN B BUORS e B 2 iEble VPRIt e
1.2) (1.6 g M\BshetyBoRhatfide, iaba Rivplta0ir@ ks a0 03O ta1l 50°C pdferablyrfopm
pyridi ne (0.445 %{éand the reaction mxture stirred for 10 m nutes.

| sobut yryl ¥BCoe [BC(eptmaghyy 2RieoR@¥ed dr opwi se over 5 10 mi nutes
and the reactionni ' (99 4R R? aitialie ¥R fAEIRS aand
the m xture ext ?&%glﬁé\nﬁpﬁ%ﬁiﬂilé&%@i ate.e The pzﬁases E\}/vere 1separ at ed
and t he1pr gamipoufid alforowa (endRS freas defined fanaeenrouse of fornsla b other Han
(1M . The organic fractian-was ' ' £ TNy heati
concentrate 0(5681%%5 mﬁla? gmrfeal ﬁ%%{\ﬁgg%qogﬁgmﬁgkﬂ%i&%égg ys?gl ?’i SaeEg
from et hyl aBehaydroky-baidirefanmia@2 ohemmi’ Nas défiied for Pedempopnd af 02

Q). 15 The Lol b2t oSOMRRY el SudtBid forRehel e R LAt O

7- (13, 5-di chl or o- 1y Uoghpdnndk)of GornR-(34)pwilelaindt 'ORAWRCiadd RY, &Be as defined for a
b razin-8-yl ester ethyl ester,  (Coppou No. A3 qf .Tabl from
B e reomonp P (DpE R it B Seapr i Agpmeoisast froria ot ifn

1.2) using Coh Pe A AL Bt AOmGRARMbE fordéda (23) with an acid chloride of
2009/ 090402@6?‘/%%2009/ oomgg -%‘g}cg- Exanple 1.4. Preparation of -

i sobutyric fonula R®COCI as defined in 3), in the presence of a base, such as pyri
azi 6 y1* oupale B Sk genemle TN et Placs & G
\..7ci : .

25 The compounds of formula (I) according to the invention can be used as
herbicides in unmodified form, as obtained in the syhthesis, but they are generally
formulated into herbicidal compositions in various ways using formulation adjuvants,
such as carriers, solvents and surface-active substances. The formulations can be in
various physical forms, e.g. in the form of dusting powders, gels, wettable powders,

30 water-dispersible granules, water-dispersible tablets, effervescent pellets, emulsifiable
concentrates, microemulsifiable concentrates, oil-in-water emulsions, oil-flowables,
aqueous dispersions, oily dispersions, suspo-emulsions, capsule suspensions,

emulsifiable granules, soluble liquids, water-soluble concentrates (with water or a water-



00 EU "™ K2003 N N O NN O L.CH3 |Isobutyric acid
7-(3,5-dichloro-pyrid-2-yl)-6-o0x0-5, 6-di hydro-pyri do[ 2, 3-

b] pyr azi n-\802009¢894682 (Exanple 1.3) (0.250 g) was di ssolREEH2009/000127
acetonitrile (2 mM) and . potassium carponate (0.138 g) and ethyl
iodide (0.1 m) were added successively. The reaction m xture was
heated in a m crowave at 100C for 11 m nutes, cool ed to anbient
tenperature 19 d\r{}@,%?]péllr ik 86 f kA

chr omat ogra[r)rﬁ{}%on P%(él@%ngﬁ ?JTII?&)é n%ﬁlle exane etﬁlhyl agg)}t{hate 1 1310‘;”(1)
gi ve Conpoung. ﬁbmtm/le:iuararbDeveéomnaaangp@lf Faw Spemfighiions fardilandi f i ed
o odas 19 plaecpr puetd S bokbS 9B SSOTRRNIARoNRAS oY B Blea MIBLRARUS

met hods:

7-(3,5-di Chﬁi&ﬁrﬁrepﬂllhted-pzmyﬂa)usE -ThetdivtloB cax e made; eirleystngle, with water, liquid

rido[2, 3-h razin-8-yl ester (Conpound . A7 of Table A) from
I}slobutglr Pc Q-Jé{) ers, mxcronu¥r1ents blologgcal organisms, o1l or solvents. ) °

15(3, 5-di chl or o- pyd fofladladohs cn 95% ,I%xéi-ég Iy diomBYikd £abingrdaldRywaE - 8-
yl ester (Exanple 1.3) using nethyl iodidé as reagent. © _Carbonic
acid formulation adjuvants in order to obtain compositions in the form of finely divided

10 g g B SRS, g vt

car boni ¢ acfamulated with other adjuvants, such as finely divided solids, mineral oﬂs oils of

7-(3,5-dichl or rid-2-y1).-6-o0 yridol 2

yl esterlet H?ﬂegggyoé RS %@3 ?dé?idsg’fs ogéi P g"‘b?e‘f) an}ma? LH&%E rgglwr5 g‘éb%rtls?
2, 2- D et hybvafef, @piffBiactiACdullstances or combinations thereof. The active ingredients can also
7-(3,5-d|ch oro-pyrid-4-yl1)-5-nethyl- 6- oxo 5, 6-

di hydr o- pyr PaersEsdin HWJWH“E‘OVPS 1 EPSE R Gt MIEOBPS ISP RIR)
from 2, 2- diyRBEMNE inBE@RAO T £pdt6isttarrier. This enables the active 1ngredlents to be
7-(3,5-dichl oro-pyrid-4-yl)-6-0xo0-5, 6-di hydro-pyrido[2

b] pyr azi n- 8I0}@S@slﬂ@rth‘{ EARpRNEnt 10 gyntiglphynoHatge: $16%lrr8]éasé)s Migrogegsiiles
252, 2- D| |

7-(3, 5- dl ch }%ﬁlragﬂé)%l ?ﬁiﬁet@r)cdf‘}rom >1/ :tLo %Ooorixg:{ons 6’1:hey contain active ingredients in an
di hydr.o- pyr ardo;[rﬁ oBatiphpfrem2i5re 95 {byeweight c(f@mrqgm]ﬂﬁjwp]ght Ehoacsive Mgpgdéenty)

from 2, 2- can bzqu (tan q904og EIID g&%c%ggggl/ ao Qn t%lg ?orm o%@'me 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,

20  polyacrylonitrile, polyacrylate, polyesters, polyamides, polyureas, polyurethane or
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
particles in a solid matrix of base substance, but the microcapsules are not themselves

25  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, methyl ethyl
ketone, cyclohexanone, acid anhydrides, acetonitrile, acetophenone, amyl acetate, 2-

30 butanone, butylene carbonate, chlorobenzene, cyclohexane, cyclohexanol, alkyl esters of
acetic acid, diacetone alcohol, 1,2-dichloropropane, diethanblamine, p-diethylbenzene,
diethylene glycol, diethylene glycol abietate, diethylene glycol bufyl ether, diethylene
glycol ethyl ether, diethylene glycol methyl ether, N, N-dimethylformamide, dimethyl



di et hyl - propi onic acid

7-(3,5-dichloro-pyrid-4-yl)-6-o0x0-5, 6-di hydro-pyri do[ 2, 3-

b] pyr azi n-@n%fsées (Exanple 1.7) using ethyl iodide gp&agfberzy
2, 2-Di et hyP propi onic acid

7-(2, 6-dichloro-pyrid-3-yl)-5-nethyl-6- Ho- 5, 6-

di hydr o- pyrido[ 2, 3-b] pyrazin-8-yl ester (Conpound No. Al5 of Table A)

f 2, 2- 5di net hyl '
O e O oL ot gl shs, propyes

b razin- 8 a t
E}(gxrfm AR ggagr?eg%?ag%agmlsl hiclpyHSlidthe By bberkiOd- &Eylﬁécaﬁ@l g8flene

342- (2, 6- di ctibonate, py:h ticBloyotihanes 3theptaneneohlphaspingriend-limonengs pxl nstate,

acid net hyl )

(2. 6- D chi of D215+ #IEL 3t lfep AR G IRAE o culil

addi ti ons of bmyﬁllactomhglw.’etdﬁglj/@rcﬂ as@étel,tgljm&rcﬂﬂlacetate glycerol triacetate, :
(2,6-dichlofo-pyrid 1 LC ac 174 in

di chl or onet Fi%fﬁ‘gec(a% hﬁi‘%ﬂ%}a&? Op H52Y § H]?Wﬂl ﬁfg ﬁ&f@ﬁ?ﬂﬁﬁg%’kﬂoﬁe
reaction m xbhproBylBerzesd, Es'bfn%gylaﬁyr%m% edetic haBPRdrdlabtie, megity? oXidelrhethddye
reaction mixture was then 15concentrated to give the acid chI or| de as

an oi |, whi BrePeRnbdnsthylnesamybkatene; wathylgsobubyl keten axathyd fagppte,
suspensi on étaﬂE%Eeh%xle’%ﬁ @ﬂt@%&?ﬁ?l%‘cﬂ%mﬁe %fxpﬁﬁé’ |nq{e§a:(eon—%2@'1ﬁ)mé Bota-

di chl or onet hane and pyridine (0. was added dropw se a
sol ut i ono of dedamoiaetid, ashilamine ecetate, @lebhdcd; @lﬁa'tanamO(XJ(tﬁﬂPaﬂi}lenoméﬂyethylene

eact i on m SYEN P U0 BENERe LA Ao gl BhyBEk ERborkETBERRIS yeclhe

m) and waspegyBucglgssimettyy etherd j}xmnertoluawwﬂsd Nwdplm&;krmthyiemlrbol

2 d d b t ur at

bhase nas dPTIGESERERC R RBLISTD 2e TaR e R s G 9T ©
342- (2, 6-di gdetd, yﬁdee&te?bwicpace@feepmbﬂawgycqoyxfea@ﬂ afier? diethiytonx glyicol
acid met hyl ester (1. 16 g 11-1-NWR (

2009/ 09630 2W@WO@F@6M gphanoky *FOPIOGB@? 3’}‘%0@&3 pichighey molecylay yeight,
211), 7.30 élﬂ:h ag- ;1413(& alt?ohzl’L t&ﬂhydjf&ﬁl}furﬁ altéhdl %exﬂrl?ﬂ octindPetbflend £ycol10. 91

(s, 1H) ppm The | owi Nng conpounds were nade by anafogous met hods:

5342- (3, 5- D)@hylgmbglpwla glyegrof, Y- H!fél‘é’ﬂ*}fpafmoh@nﬁ@d éb_e. like- Waten psigsngrpily the
aci d net hyl acelk c

(prepar edyaca??)%r |fr?fd&? 0 (‘/\%1@3%3@ Sl)E&t’%ﬁ T\ﬂﬁé?%égh VHz, ér%:%%ifg)g exzhm%ff
(s, 311), A4talBtitaiundib)ide.ydPhyldite clay), siliga, aﬁal(l.&gitezj_ay) kiegp] @, (lunestosy,

342-(2 1 k
Do mothy! A BSEEpn R s P GRS Rt e Bk RGN ©
(prepared aspoed g e, %baaémegmuﬂdwa}nmensqa@mmd sifiilat Sibstadces,7

53693(13) 11&5(¥eﬁg}hed2f]6rexampl§zn&§R1%&1’601 84l hS 1M, 8.44 (d, 111),

3-[2-(2, 4-Dichl omalgaﬁmﬂbény&hfaa@%tweammeWhaam&gemmmw inthoth
acid nethyl ester from (2,4-dichloro-pyrid- -acetic acid

(prepared aslishaar Hguidgonmigions paproylly FEiase AT NG O PE Aipted with

purificatio 13 bsta b tionic, non-ionic or
Ba- (4. & pi B Rjeser prior o use, Surfyoe active spbstanceg may be anionis; caion, nop-fonic or
nmet hyl est epolﬁ/mom ot tﬁesdcamm«e@smwmu@m Wettingeagerts arsusperdmeragerts ar foy
avai | abl e)

Va6 (o 1 rptebEbebd WpltFoudpdotle sibsliods Jreitrdor oipyaple, SB1s iy

Exanpl e 1. 6sifa6Rpduah boOdicbinolammonium lauryl sulfate; salts of alkylarylsulfonates, such as

S e ko B DR B 0

m xt ur e ;pf nonylphenol ethoxylate; alcohol/alkylene oxide addition products, such as tridecylalcohol
312-(2, 6-di chl"oro-pyri d-3-y ) -acetyl am nol - gyr azi ne- 2- carboxylic 25

aci d net hy| ethexdateyJorpgapicl ag s@hum sfeargtegsalty § albb‘?ﬁ%‘éﬁ%@‘éﬁoﬁﬁtﬁ%@@ as

- sodium dibutylnaphthalenesulfonate; dialky!} esters of sulfosuccinate salts, such as,

sodium di(2-ethylhexyl)sulfosuccinate; sorbitol esters, such as sorbitol oleate; quaternary



WO 2009/ 090402PCT/ GB2009/ 000127 - 58 - acid (2M. The aqueous phase
was filtered to give Compound No. Al 3 of Table A as a beige solid

whi ch was h a small anmpunt of water, followed,

et her and wﬁl ovve(% t% dry (0.380 g). 5The foI | owi ng conpound&h&y(mylﬂ
made by anal ogous net hods:

7-(3,5-Dichl oro-pyrid-4-yl)-8- hydroxy-5H— pyri do[ 2, 3- 1Thyr azi n- 6- one
(Conpound No. A25 of Table A) from '

312- (3, 5- di einings, Guﬁym laurgitgrythplemmphiam eiddridepgalyerliohene zlyegl Wwﬁféﬁy
aci d net hyl

7-(2,5-Di Chﬁé(ll;)(; pyrl aoll@hﬂen%glp{c%rs%e%rate H_ock copg Mr%o e]thazlene Zolxﬁle nd
10 ( Conmpoungroi¥glend@dd@fand sdlis@f ﬁn)oné-rzmmdl-alkylphosphate esters; and also further .
ﬁé{ ﬁ;”( 2 ’( ;g%}&gggée%%@%nlbgd gf gylﬁ) NFEutc éo%@ﬂqe?érge}ﬁsaaﬁdriemu%mﬁers XXAI" 7 (o d
/(2. 4- Dschboiagiyicos kb SN sy SHdgpy i dol 2, 3- 1Thyr azi n-6- one
(Conmpound No. A24 of L rom

3-[2- (2, 4-di chl OF‘Q‘II}S‘;‘/MJHY@IS} gt ca wyugihabg vied Bynestisidal formulatigpsipeiude aci d
methyl este difi di ts, dyes, anti-oxidants,
157- (4, 6-Di éﬁ%oro pyr| er VIS(:%S]WyDé? é)@rs §‘ﬁfp§‘§/r’?%% N es;?nrlaglln -one
( Conpound Nﬁamﬁ%aggﬁts'l‘lghlt ebsAybefs; miRing auxiliaries, antlfoams comp exing agents,

S o o T R B oty B RV M e RUEREMR BB GRL BRAUIAE
of Tabl ao A WEﬂtlﬁgﬁgdﬁs me@tehndﬁem,nﬁ:bmgmm]snm,qalashasmtgmmS datricants, i n
Exanples 1.2 and 1. 20 Exa e Pr.epar a n of . . .

> I Gi rot TSGR T Ey e i o S ey sglid fetliser.
ox0- 5, 6- di hydr o- Py dostfpbaitidndAcByrdRgiteth8 inskn RSt @R aﬁ@iﬂﬁmyﬁﬁblﬁ&an/hﬁélt@é
Table A) 0 C OHd N O.,C_Pivaloyl chloride (Q.096 ?( (} %

dr OpV\A se t oCHNRIHINE ISR qffveget%‘téegrngrgqhoggw,annera] oil, alkyl esterso such oils or
pyri d-3-y1) 58hudb So6¥n BiTs mﬁr dlﬁ%gatﬁfe?]m%%{uﬂ o@oﬂ'&ﬁdlﬁ@(ﬁﬂﬁé SordpdRition
(0.20 9g) anrcfl1 pyridine (0.068 m) in dichloronmethane (5 m) at anbient
t enper aflfir eacclidéngrte st inwention ig generallia fowt0.¢lrted 046, basedicarthe SERHBPAYET
for 1 hour t I

or gan ¢ phabd g, B B sl Echutle o B iR RN RiEed chREentration
2009/ 09040 2HET HEBPHFITRA0L Bas beelSﬂ’epar@thleifemﬁtde)iK @dttucaccmd)nsandn@&h ailg,

dried over |.f at.e nd con centr

ur 1164 by R RO P I P R CarEa oo e eFr
acetate / ham@mea vdgetdble @i, ¥EchGRNPAIGER KRhordPbulzhe Caldda Ink. )aalkgl askeir &f
solid (0.088 g). 5Th fQIIovvlng C oun re.made by r%alg%? i
met hods 20 2012; C[f)Vﬁ%qt (FOW]B bEfaEnp i%%amet yl de r1vat1ves or an oil origin,

7-(3, 5-di Chilféflﬁs B diflodbektdall6wOX r&erﬁt‘d@'ﬂ&‘ﬁdé @ontams for example as active
pyrido[ 2, 3-b] pyrazi n- 8-yl ester ;gpnP of Table A) from

7- (3, 5-di ch¢Q§¢R§>g§91FtF assantyailyﬁﬁ PP @Wlﬁy?'ﬁewd)é[ﬁzh SUANEV P 4% W WE1Ehe

(Exanpl e 1. te% IEB %, a8 99 ' %ﬁjt f customary emulsifiers and pH
7- (25d|ch pyr| -4-yl)-6-o0xo- c?ro-

pyrido[ 2, 3- mpqhﬁcasze&allipmiﬂrmd OQIGdMMWHNOSG iﬂkﬂ egtersTdi6lseC2Afaity ragigF,
7-(2, 5- |chloro

( Eg( anpl 1 %s?emﬁ}/y tlhe E‘le t)i%%aE%S og ! 6’p agcgi[j%r gx&xllﬂw {h@ﬂeﬁ'ﬁﬁ 988 of
(2, 4- di chlaofi©adid,paiinidic wdifl-and obeim—aﬁ;d@bdngwﬂmpmncddn&sé;edﬁc}rpyredmbwn&s y

7-
o ot coeah e GAST s Bh reeh s i (Ga8 3 1338 Pordervbolsis
(
TS, S B Cain Conn). Baste pnd chmsikiravalyes e lssknyan fomher r om
7-(4, 6 96 Chggﬁqsa%@ﬂo?pxﬂm@e llga av %y sr%%d@tyc;n' geitﬁelﬁxlliahax K v cisi §; 9019

(Exarrpl epar ation o - di et hyl - propionic
acid 7-(2, 6-di chllorapppyatiod-ad g&ion®{ the ol additives can be further improved by

combination with surface-active substances, such as non-ionic, anionic or cationic

e
(
E?arrpl e 1. @AS 1526f—gpfﬂﬁiekeﬁeﬂgﬁt®pdc%§%hﬂlcdsﬁr derivative is Emery® 2230 and

surfactants. Examples of suitable anionic, non-ionic and cationic surfactants are listed on



A16 of Table A) a /,.,Cl1 001 ENwINI. ., *--.,...C NNO Fj
K2CO3 To s suspension of 2,2-dinmethyl-propionic acid

7-(2,6-di d- 3-yl)- 6- )
0Xx0- 5, 6- df‘ﬂbgp@’“g‘ﬁ'? do[ 2, 3- b] pyr azi n- 8- ester (ExaanPeCTll(?Bﬁm)'(roal.ng&

g) indry NN 25 di et hylfor mam de (3" ) was added successively
pot assi um carbonate (0.068 g) and difluoro-ethyl bromde (0.063 Q).
The reaction mixture was heated in a mcrowave for 20 WO

2009/ 090402 PEgEs &b B of B 37274485crefersed surfass-agfive PYRiancesfse ARt on
m xture was Lgi?agngg ott‘%eadsﬁé[gﬁmenﬁg TGhat 1esﬁé3ﬁ11§' Realiny tAd 4T, and

et hyl acet af wat er ses we separated and organic ’hase
was washed wls¢ homatizrsusfadarss oﬁtb¢ fa@lmab:dhazi\ﬁéwxrﬁafg Ver! Sm@hpﬁ&r @ice éﬁﬂjveﬂ

Coria (0 008 Godl R Par HRlAR Rt b lie PR ifef B oGl

et hods: s Examﬁeﬁof%ﬂﬁeﬁt}iili}mv@mmmﬁfaamt@ are the Genapol types (Clariant AG).
7-(3, 5- dlchloro p rid-4- Yl -5-(2,2-difluoro
Ql 1

_ethyl)-6- .
0X0- 5, 6- di h{PdoPresdRss ?Ilﬂsbﬂf?cé‘f}t% e@)%@%@ﬁ@%&%ﬁ%ﬁ%% Al of

Table A) fr R @;&&H REPRE RBinfmeAGA] lable e.g. as Silwet L-77®, and also
7- (3, 5- dichﬁ@ro fq -4 - 6- 0X0- 5, § di ﬁ(yag?loa Syergl do[2,3- to

b] pyr azi n- 8pgtﬂue$taead s(lﬁa((a .&he pdl)centratlon of the surface-active substances in relation

Py oxy- it 5P R 30 ¥ bttt b pYOLREG N Bieligies ofpl paditives,
was obt ap necomiting Bmixurelsfloil or mineral oils or derivatives thereof with surfactants are
7-(2,5-Di chl d-4 5- di fl h

oL 2.5 b) pyFasion A ShE, TR RaneasABr Cbe AL B LR L
from 2, 2-di 650 hyl - 15pr op| on| c acid

7-(2,5- dlchloro yrid-4-yl)-6-o0xo0-5, 6- dlhydro pyrIdORZ 3- blpyra2|n 8-
yl ester (Exanpl E’dgmrp;l 15§ a@sp@ogsgblg qurt]@mlygqtloned surface-active substances to be

2, 2- Di net hylxseﬁ Qﬁfe?%ég@@&%?%t_hflé oyn dl 1s to say wi otilt oil addltlves

7- (2, 4-di chloro- uoro et

0x0- 5, 648 hydr o- Puyrthiecodt2, tBe m]qwmaaf anchagnm seb*t:raﬂo @@@dﬁdme/mfacm of
Table A) from.?2

nica
7- (2, 4-di Chmtgfeﬁ%ylcanghbyf 545@ 1%‘13{56 re%t og >ilicr:l:llco&ioFléltzj:lé;lca solvents are, for
20bl pyr azi negmyple, 881vesoERBBD) 6r Arofatic Solvent@ ExipmEsrpydatip)oPhoni C
acid 7-(4, 6-dichloro- g yrid-3-yl)-5-(2,2-difluoro-eth B%Jth
0x0- 5, 6- di hyecentisien g f@haolﬁfrﬁ%@mﬁ%n J4 toer % elbyc‘@tﬁ% 6 totg) weighy: QH
Tabl e A) ff RA QRLRAIE wiisBivents are described, f le, in US-A-
7-(4,6-dich or‘%"%ﬁé‘? %%E’;Dpéégm- 6- 0X0- 5, 6- dShQ’?j“r%arEy?ﬁ"“ e[é G

14yrazi no 8- §.83480%A (oﬁxmrpllaéy gvaTI)abIe 0il additive disclosed therein 1s known by the name .

fyir oxy- 5t NP s 43 Ierch? &€ Bty e AT Bkl Pete googeing o e
was obt ai negyasiod iPSCOREBIGHgenta CropPrpestive Gﬂﬁada)\BO of Table A was

made by a nmethod anal ogous to the nethod set out in Exapples .1.4 and
1.8. WD 2009/ 09bagdicr (b otgrditiyasisted above, for the purpose of enhancing the

action of the compositions according to the invention it is also possible for formulations

25  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 Eurogkém Pen-e-trate®, to be added to the spray
mixture as action-enhancing agent.

30 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



-61- 2. Reactions which are covered by Schenes 1 and 2 where R4 is a
5-nmenbered ring Exanple 2.1: Preparation of

2- chl or o- 4ygBblawbesbhi azol e acetic aci d 52- Chl or o- 4- net dydB@708187
acetic acid was prepared by hydrol ysi s_g_ et hyl 2-

chl oro-4-met hyl -t hi azol e acetate (which was nmade as described in
EP27019), wi th aqueous sodi um hydroxide (11\4) in aqueous methanol

|(3I:'L eé)a;. a? In gng\ﬁﬁssulfl agtaqacglt\fv% I’S‘lu %Eangeq R/\}hr&]e?eras Qngll!n.reIl‘C?a?{)II‘O%{llctS \]’\'fﬂl Ig‘)éé%lyebez 2.

312- ( 2- chl of@mAtafeRtad YérceirAdOthe Bnd/lekr RUELMHNANY BRPPY dBEE femitatiandhoxy| i
c acid nmethyl ester 2-Chloro-4-nethyl-thiazole acetic aetbd (JEX EB] e
2.1) (2.50 g) wabhegpissof anpiicatian af eomrsiupdeei{amails GOmAY Yary St Wi r@ sy
N, N-di met hy EEHH' &€t nddl of te 3ol 1BPRthod of AIPGicAtRAGhre 0t pbXdntkr £endB:S
stirred unt qu{?.nngeneoﬁs ‘and ther cool ed t'ogagc‘.: _Oxg_llsyl gﬁ%ori d%c ,
(2.66 mj weeed debssing; dpplpaiicetodhe ©@] furtew; ne sllagecapplivaiion ete ) ibe crep Plaiibd

at anbi ent fenperat 4 . : Lon
i xtur e was UFErSOot Gad® Phodnud el el RERIRHRC Rl ohP B RELLS
3- am no- pyr gaikeiied By darhehyd ofapplidationyelictyhe efdppiicatibn 82d ) tarddierop. The
reaction was heated jn a.mcrowgve tq 85C f.or 40 m nutes. t hen.20
Coot e Lo armBTROHRes o PR U ASg  SuscRYegtionsat Eer e Bl D Ste 4F ¢
et hyl acet afrgnands , BipebialBEliF 61859 16 0000 ghAydr ogen car bonat e
(saturated), water an‘;/ aquequs hydrochl oric acid (écmppand t hen wat er

agai n. The or garfireferrad Srmiglabonshairiespodrlntg flloming sipans{gy= percent
concent rategy éﬁ@ﬁ residue was purified using colum chromatography on
silica gel ‘fvuen?: hexane / ethyl acetate 1:1) to give

3-[ 2- ( 2- chl Bmnisifiable concentrates:

coter 10, o B ligralhis"C0%) Soo b casbaRTRInEaY ¥ 62 "\ (400

MHz, CDCL3)surfBceifctive agditl) , 4. 05. ( bio BHb, prefefablys t29% 8. 45 (d, . 1H),

8.60 (d, 1H, .10.9 (s, 1 le.2.3: tion of
7-(2- Chibr gg‘it‘}%&mvf_st hi :)zof)f)?.yl} E@%P%%%@%g%ra ion o

pyrido(2, 3-phgeyr azi n-6-one (Conpound No. Bl of Table B)
342- (2-Chl oro-4-nmet hyl -t hi azol -5-y1) -acetyl am nokpyr azj ne- 2- car boxyl i
c acid net AVeREEdi@Eanpl e 2. 2) -ii‘.’ b@%’@f%ﬂgyhgé?gcﬁ’_to 110C with
pot assi um cafiiRendee (1.08 g) in dgsy/o (odN4dphRREANY §90 e (30 nl)
for 3 hours. The reaction mxture was allowed to cool to anbient

t enper at ur eSuspensipnegnegniratesiat er and the mixture extracted with ethyl
acet at e,, The..ad f.raction wasgactqhd.fied H9 PhicXody addition of
concent %%te nﬁy oc?ﬁndri c acid (36&0{)y X ll%gﬁtb(?)l(n v(\)/at er) and then
extracted agatem with et hyl acetat® toRdcooprglerably §&tad0ion was washed

with water, dried. over pagnesi um syl e C rated to gi-ve
Conpound I\Ios.urtlr_g) e'%%t'v?gé?né' B (0. 61g§%1®aﬂg&gg)}§g& %par ation of

i sobut vri c Weitsble powders: _ _

Zin-Bov1 estbre PERidting No. B9 o> Falh i preebly 116aRY | G0 S blpvTa
6 one 25( Ex o a3 E (0 30 o) i Sobut g Shlor e 0 13 nt): and
- one anmpl e 2. : g), isobutyryl chloride : , an
pyri di ne (0solid carietiwer e stirred i?lt‘d?%%bmlhé%@%ofé n) at anbient
t enper at ur egfQf1ee hours. The reaction m xture was washed successively
W th aqueous;%%y‘gT ochloric acid (1M, aqueous sodi um hydrogen

car bonat e (méveingtaditnt:and wat er. Thdo 3¢ famrefertblydtlitodS ¥as dried over
magnesi um sul.f.at e. and concentr at t Io o, B9 of Table B
(0.220 Q). S%"%‘ﬁ’ﬁb/ 090402PCT/ GB?%&&%%J{%}%&E@ 9 l%x%lgr{"pl e 2.5:

Pr epar ata on of isobutyric acid

o o O ok Elowing T sripL e Zi S bal oot dimit echmBithd No. B2 of




g) . Conpound Nos. B3 and S4 of Table B were made by net hods
anal ogous to the 15 nethod set out in Exanple 2.5. Exanple 2.6:

Pr epar at i oRoQbos/monso2 PCT/GB2009/000127
7-(5-di fluoronet hoxy-1-nmethyl-3-trifluoggnethyl -1 Hpyrazol -4-y1)-8-hyd
roxy-5H-pyrido(2,3-bl pyrazi n-6-one (Conpound No. B26 of Table 111
WO 2009/ 090402PCT/ GB20091000127 - 64 - with potassium carbonate
(0.662 g) in dry N N-dimethylformmde (10 md) for, 3 hotxs. The
reacti on m xt St LT RO O arrore etrpetrature, diluted -
with water amdetheifiabléiconengaey acted with et hy) acetaf)e. Thedpqueous
fraction was acidified to pH 1-2 by addition of %/aqueous‘J hydrg@r@ oric
acid (2M) afeiveHRFeERAt act ed agai n wi th’et hyl 13t at > 8 The *8rani ¢
fraction vwag;uaghedeWibdd- Rk fonatdl | €d gyer sogdieyim suldate, agd,
concentrated to give ‘Conpound No. B26 of Table B (0.805 g). Exanple
2.7: Prepar sustamwilgoligtsblatheri ¢ aci d 7-4%- di f| uor onet hb¥y- 1- nét*hy1- 3-

trifluoronme - ~4-y1)-6-0Xx0-5 . '
6- di hydr o- piﬁﬁ%@eg&ﬁ%%&ﬂ n-8-vl ester 10 (Conpound No. B23 of

Tabl e B) octylphenol polyglycol ether - 4% - 2% .
7-(5-Difluor t hoxy-1-net hyl-3-trifluoronethyl-1H pyrazol -4-y1)-8-hy
dr oxy5H pyrﬁggeﬁ?gf%?éﬁea%%}G-one (Exanmpl e 2.6) (0.34 g), isobutyryl
chloride (OnMpm ), and 15 pyridine (Q.10 ml).were stig%ed i n0%

di chl oronet hane (10 nj) at anbient tenperature for 2 hoyrs. e
react i od?ni REoUr BYHALHISTHES TS uccessi Vg%)%WI t h@%eouésﬁgdr oc-fg?o/?i c
acid (1M, geous sodi um hydrogen carbonate (saturated) and water.
The organic fraction was dried over sodium sul fate and concentrated
to give Conpowiirnsef ampiesistd coapeniratipn @nysgbigined figm such conegniales iy No.
B28 of Tabl g:B: und No. C5 of Table C were nade by nethods
anal ogous tglh'?}?gﬂgng!tqﬁ%g@set out in Exanple 2.7. WO

2009/ 090402PCT/ GB2009/ 000127 -65 Exanple 2.8: Preparation of

i sobutyric ifd.7-(5-difluoronethoxy-1-nmethyl-3-

trifl uor‘%rre?%@ﬂ%g%yr azol - 4-v1) - 5%3( 2 bf °) 9 |
2-di f | uor o- edtivglingr@tia@x0- 5, 6- di hydr®%pyri dab %, 3- $0 @yraziaw-8-yl ester
( Conpound . B24 of Table B) 5lsobutyric acid

7- (5-di f | uof SHERFIYBCIPFBORG| - 3-tri f | uor onet hyl - 1H pyr azol - 4-

y1) - 6- 0x0- SpRpeiesaneyri do[ 2, 3-b] pyrazi no8syl esdi®y (Exanple 2.7)
(0.335 g), EE di fl'uoroethyl triflate (0.32 g) and Huni gs base (0.2
m) were stp?lv@hylpﬂﬁﬁw%\‘%@pl e (%) 4P “anbient tenperature for
30 m nutgs. jfye reaction mxture was poured into ygiger anggxtracted
with ethyl acetate. The phases were separated and the organi c phase
was 10 washegmahydroggabarmixigeieous &0di um BPEr ogen- car bonat e

(sat urat ed) a_@,d brine, dried over anhydrous sodi um sul fate and
concent r at ed* & gi ve Conpound No B24 of Table B (0.280 g).

Conpound NoTh&8&Autwhns T@ishizabibe fon dseGo tipdumd oNmicr&@Bopsd Tabl e C were made
by 15 nmet hods anal ogous to the nethod set out in Exanple 2.8. Exanple
2.9: Preparation of ‘

7- (5-.di bk uorDWEIRBIYpolwdaRt hyl - 3- t rd)f | uor ot hyl - 1Ejpvr azold)4-y1) - 5- (2

L Sl S P R S
2009/ 090402?@4@%%&&%@@.27 - 66 g9 - 30 -
sodium lauryl sulfate 2% 3% - 4%
sodium diisobutylnaphthalene-
30  sulfonate - 6% 5% 6 %
octylphenol polyglycol ether - 1% 2% -

{7-8 motl of ethylene oxide)
highly dispersed silicic acid 1% 3% 5% 10 %



A solution of isobutyric acid 7-(5-difluoronethoxy-1

-met hy1-3-trifluoronethyl-

1H pyrazol -4-9{1@- 5- (2, 2-di fiuoroethyl)-6-o0xo0-5, 6-di hydr o-&%/ri (EIOBUZ 3-b
i pyr azi n- Y9 200LPUPZ (Exanpl e 2.8) (0.138 g), sodi um hy§CEGRLIPHIEH L
g) in methanol (4 m) and Water (1 m)-fkre stirred at anbient
tenperature for 3 hours. The reaction m xture was poured 5 into water -
and neutralised by addition of aqueous hydrochloric acid (2M. The

m xture waskesdinracted with ethyl a®%%ate. 6I8& or g3h¥c phase was
washed with ter, .aqueous sodi ym hydr o car.bonat e, (;sat.ur at ed) and
brine, dri egﬁg?fé’rveé‘?ﬁ%fﬁ?rghssm?%ﬁﬁm“é@Vf“gﬁgh%ﬁ%m&a’ol%@g%Ehreé‘f%glr?lcs)' gi ve
Conpound  No thoBRRhBf grdaidl i a BuitdBid0l, effordihd Garmt powdies whidR caf beldihitel B
was nade by a method anal ogous tg the nethod set out in Exanple 2.9.
3. Exanpl e #fithavaiease give suspersims af By dseiFrdRONGDIBISanp| e 3. 1:
Preparation of nethanesul fonic acid 7-(3 .

5-di chl oro-pyrid-2-yl)-6-0x0-5, 6- di hydro-pyridol2, 3-bl pyrazin-8-yl
ester (Conp&fufchaked gramplesf Table Ala) 0, Pl ibg MeS02€10' 0 CICl N
(i-Pr)2NEt N,N O . To a suspengien of <, 0

7- (3, 5-di chPar8 IEHE2- y1) - pyri 0o b1 S8 azi nels%s- di ol (Exanpl e
1.2) (0.20 pighhrdispirsed kijiticdeidsopr opgPam n@ %0. 12628 in dry

di chl oronet hane 20 (15 m) was add%)d géret h%gg/ sul f | chloride (0.074
g). The realPIBHGPNi%re was stirred’ & arbi’®nt t&hPerature for one
hour andpt hefarkéter®d- amnd@Thbi ent tenperature for 16 hours. The
reaction m xture was diluted with aqueous hydrochloric acid (IM. The
phases wer e®€cpr@¥P18nd the organic |ayer was concentrated. The
resi due vasTRuEdilvk Gthrdient ?svcﬁisﬁﬁre@f?ﬁﬁ&h%ﬂ@ﬂe@hldﬁdg'aﬁ&aﬁ%@@f&tﬂg ciiger B4 Of
Table A as a pale brown solid (0.055 g). 25 WO

2009/ 090402 feayiaB200 hegolyetis theg gvapogicdpitpre®- of reacti ons covered
by Schene 7 Exanple 4.1: Preparation of 3-brononethyl-2

6-di chl oro-pyridine I CINC NBS benzoyl peroxide

2, 6- Di ch$ or B5.3-amxdipranubesr i di ne (3.6 g)a) N-brohbsucci )i de ("NBS")
(3.98 g), 5 benzoyl ..peroxide (catal yti nount), and c on

tetrachl ori wf?‘%‘?ﬁl?ﬁmre heated to rde':]f%'ux a%uf’a 500%5\%'['[ t ungst en
hal ogen | anpolvahyleseglyéad MWi200at e t he r@wct i 08.% Ref | k%was conti nued
for 8 hours,, The reacti.on m xture was filtere ore e the solids
and the fil P‘lggyéi@(?’ff&éﬂﬁ?‘ﬁta to vyiel cpféily“m xtgr(Jé of Y% '

3- br ononet highrdnf-dirddh! oro-pyridine, 3sH%  92% 80 % '

di br ononet hy1-2, 6-di chl oro-pyri di ne, and

2, 6- di cB? or tligneterhit 1 gyR) di ne (58:26:16). 10 The nixture was used

w t hout puriti hon the next step. Exanple 4.2: Preparation of
(2, 6-di chl ﬁ%‘-%@%‘g}g‘% -acetonitrile Pot assi um cyani de (1.0 g)
was di ssol v&be finelygroand bstiviedrgredient isomianlyApphisd; iramipsr, ¢¢ the carrier

g, gr g{rgﬁtrg}{ﬁé’sﬁe&l @g{itégé%ﬁ?%?—% _% )('}t?l?lglorﬁgt,lst}é%cgted granules are obtained in this

2, 6-di chl or magaeret hyl - pyri dine (Exanple 4.1) (3.2 g) suspended in

et hanol £20 m ) was added dropwi se at 40C over a period of 30

m nut es?’ The reaction mxture was heated to reflux for 3 hours. The

reaction m g§.\B@rudasSeren®sed to 40Gyand anahher eqey val entd)of
pot assi um cyani de was added. The reaction 3r{)i/xt ures\@as healtsecg to
(4 (1] (13

reflux for actigingiediers 0.1% ‘
sodium lignosulfonate 1.5 % 2% 3% 4%
carboxymethylcellulose 14 % 2% 2% 2%

30 kaolin 97.0% 93% 90 % 79 %

The active ingredient is mixed and ground with the adjuvants, and the mixture is

moistened with water. The mixture is extruded and then dried in a stream of air.



20 hours and then stored at anbient tenperature for 16 hours. The
reaction mxture was filtered to renove the solids and the solids
were washed with et hyl acetate. The conbined filtrates

concent r at'EY 2P A¥ N %si due was diluted with ethyl acet atpleﬁ)’(f?ﬁ“euwg?%g]ni c
sol uti on washed w th aqueous sodiun1hyd¢%gen carbonat e (saturated)
and brine, dried over magnesi um sul fate, and concentrated. This

resi due was purified by colum 25chromat ography on silica gel

(el uent: etHyDwtetate / hexane fraym 3:1080)to 1:19 to give slightly

i mpure (2,6-dichloro-pyrid-3-yl)- tonitri)e (1.65,9) which
solidified 6%“’5&%?5#‘)‘?{‘8. This mat e?‘?‘gl/‘pwaslu)"sed V\nsf "cg)ut further
purificati opicudH NVR (400 MHz, CDQA9) % 3. 83% s, 239)% 7.37 (d, 1H),
7.85 (d, 1 ppm v{)2009/0904023§£é§52096%90012()? 68 - Exanple
4.3: PreparkdlBn of (2,6-dichloro- d-3°v1)-acet1C acid cone H2SO4
CINCl OH;  Readylt8-ube BisEHObRhRYA b¥mdciNelthe agRE dprddidrt evithBrocmplias )
(1.5 g) was dissolved in a 1:1 mxture of water and concentrated

sul furic acpdndifgibe padorciiog spitsblemdl. was heated to 5 reflux for 3
hours, then allowed to cool to anbient tenperature and stored at

anbi ent tenperature for 16 hours. The reaction m xture was dil uted _
wi th di chl oFguBekjasien anbenttesphases) were dpparate®. The & gani c phase
was dried over magnesiumsulfate concepts ate giveage
(2,6-dichlo?%wﬁyﬁg%ﬁ§4yl)-acetic gg%ﬂ as gaééeanS%%tbure 0§%Iid
(1.174 g). &y ItNR1$A0 MHz, CDCl 3)59%3. 78 (%4 2H),5% 40 (&,%1H), 7.80
(d, 1H) ppm 10 5. Exanples of reactions 99 ered by Scheme 8 Exanple
5.1: Prepar a?ﬂy&hewlpeé’g&cﬁmroro-”pyri d- 2->)il)-ace " acid 0 INaCH 0
N' CHO CElkﬁmgd@aQ?kgégga@of 2-(3,5-dichloro-pyrid-2-yl)-malonic
acid diethyf ester (118.5 g) (prepared as described in ‘&7/101859)

i n et hanol sqdinmdignagalonstied aqueodi® sodi dnPhydr o%rde (47 4§ di ssol ved
in 300 n ion mX e wag dpeat ed; tp 80C 1fgr 1 hour.
The nethanggﬁagémgggﬁgpggg% and thE%%H ofqiﬁe aqueéﬁs phase, adj usted
to pH 41by aweh dguesnsdorngildebiydd ace®28 aci @-2%d t @R “extr &2 @ with

et hyl acet atq.t. The conbi ned 20 organi c phases were dried over

magnesi um st F4f% and concentrated to give (3,5- ,

di chl or o- pykilioridofimAdei i c acid a8.8&h of 0-8%hite 88/%d (3B . 1H NWR
(400 MHz, CDCI3): 4.04 (s, - 2H), 7. (d, 8.45,(d, 1 pm WO
2009/ 090402P&FF GB2009/ 000127 - 69- %’1% Exaﬁl)h/és ofézrée/"acti ol-:l)r?'s%covered

by Scheme 9ThExaIpheuAd dctiveigRadiaitiontidhtely mixed with the adjuvants, giving a

3(3- oxo-butyryl am no) - pyrazi ne- 2- carboxylic_ acid nmethyl  ester 00
AATh' | NIA2ONSYSPEISIOBFORsANHalE FoRY WRISh SUPSRERIR Yf 7Y %&Fi‘i’t ??éf%ﬁaa%%faé’%e( 12

9) and 2,2, gbttairniam Bithtion with water.

The invention relates to a method of controlling plants which comprises applying
to the plants or to the locus thereof a herbicidally effective amount of a compound of
25 formutla (I).
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
30  weeds in crops of usefil plants which comprises applying to the useful plants or locus

thereof or to the area of cultivation a herbicidally effective amount of 2 compound of

formula (I).



[1,3]clioxin-4-one (15.6 m) were heated to reflux for 6 hours. The
reaction m xture was concentrated. The residue was purified by coI um
chromat ogr a on silica gel (eluent: ethyl acetate / hexane 4:

t hen et hylwgéép@?‘é‘)’zto gi ve 3-( 3- oxo- butéryl ani no) - pyré’ﬁTﬁéBZQ‘”’"”m”
carboxylic acid nethyl ester as a beige™sdlid (15 g). 11-1-NWR (400
MHz, CDC13): 2.33 (s, 103H) 3 91 (s, 2H), 4.05 (s, 3H), 8.40 (d,

1H), 8.51 (d, 1H), 10.06 (s pm Exanple 6. 2: Pretparatlon of

1- (6, 8- di hydr oxy- C@%ﬁOciafe;fulylaélisdpNéxquwchwosxélpﬂa%ﬁan@ ot ipventionven ke
0 OH O 3- (3u93%9ﬁ1@1ﬂ&é’ﬁéféxﬁﬁgl 5, RYEAAIS ﬁls?ﬁrh&?g#amg el CrufC bl p s Ylveg St €r
(Exanmple 6.1) 15 han s added” to a suspensi on
of sodi um nmom@ﬁrudest()ﬂe mlgéndwnbhmtahe\nmma( a@lnm)ops Fhfél asusqseln,sfboeﬂam)ée
heated to r qux for [ nd t hen stor.ed f at _anbi £nt
tenper at ur o L ed: SIS RA P e aitrh ehfents sl hi el RS o

to pH 1 by ad:cﬂdwem ofifamentals end begefadleb,ydﬁp@ﬁdﬁlbrméﬂeﬁ:lsaﬁmzh 4ridGoy byansei ght
in water) and th% flltered a al . The W%s washed t.h water .
and then di et hyI Bft: Brasses ap \iv sto eé:ogtrol%@ mayb oth mono—cotyledonous species,

di hydro sl r t ¢ 2400
IVIHz y drx%wggéﬂ %gle&g%sm ﬁépé@uhy%v)enﬁ MHQQQ%;@&S 1D1%}taﬁal‘ﬁ hihbadR1d

1H), 16.25 @liumrl)dompm ﬁ!z%@%@gaztméwwwaeﬁmzvd Sorzbung, and
anpl € dic &1& foPe 1@ X ¥utflon, \Xnharanthus, Chenopodium,
a1 uon S AReATE pRi8l P {pkisRahying, Phengops

4,4-trifluoro- 3 0X0- but'- 1eny1l) - pyri uvi azi n- 6-on
OH 0 Mmmma@ntnmm,@ah@m (po@rR@a,| Nagatiurs dtinapis, Solmam, Sielkpiengéronicaf

e
1- (6, 8-di hy‘%ﬁx CF E‘W‘ LHZ 3-b] pyrazi n-7-yl) - et hanone 5(Exanple 6. 2)
(1.0 g) in et rifluoroacetate (14 m) and was added sodi um (0. 56

g) in portions. Thegpsaedcbe umdemto«tdwsalmmhhﬂ@thdsetompsefmmdmfvebeeﬁ

hours. The re i S stored nt te or
hour s and t Feno et b Sih RS gt e et iages (. PP Sh ALY G s
i sol ated by EPEPSL RPOOmdMEPIVat brs)ibl RoMvehEsnal m&ﬁa&w&f,br&umglor@g%&ﬁue
and diethyl et her. and then drj ed toe)trgi1 ve a yell-ow solid 760 g

The sol it8l wWaRBIHEHPEAR Fample R cip th aab?Wﬁ»@é?edttwaahtygmﬂﬁm@myFs e.g.
trifluoroacghabfiok iy hienBBshi %&mougrbf&eéﬁn C%!\gﬁé't% k@ mePra Ee (Bahé!Ed y

to give a darker yel'l ow solid (0.515 @), in turn was heated
refl ux agai Bxémples ¢fydropsthat hwt@a@@md@red (cﬂermt)to herbicleslby genetic Qfmmgymg
and wor ked .

B hyr oxy- 7 PUPUGIoa e ¥l dpfholfie-ang gipfosiate resistant meizq varieiss commercially
2, 3- b] pyr azaveiléble neda sheatradankmysel dwomdusRdadg® @6d LBErtglink®@1- NVR (400
MHz, d6-_isDVS0) . 7.30

1H ., 11 2%7 (s, %opE)Brr%a sé)g%ﬁ%?t%de%st%% aggglﬁlg%? %H?éfhgvé beeméndered res:s{ant

4,4,4-trifl tiCHagm i (r&echsyldy gotieti Geriteindmethbys] fo-eRahpld Bt zhadre (resistant to
R! ;) }/[??ZNIHS-OZE L e%l%%] eq(ﬂ) 3B %Iofgglg(resmtant to cotton bg?l_| weﬁ) ::J.ms\I also Bt potatoes
(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
25  thuringiensis soil bacteria. Examples of toxins, or transgenic plants able to synthesize
such foxins, are described in EP-A-451 878, EP-A-374 753, WO 93/07278,
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),
30  Bollgard® (cotton), NewLeaf® (potatoes), NatureGard® and Protexcta®. Plant crops or
seed material thereof can be both resistant to herbicides and, at the same time, resistant to

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.



--7," HH CF3 20To a suspension of

4,4, 4-trifluoro-1-(8-hydroxy-6-o0xo0-5, 6-di hydro-pyrido[ 2, 3-

b] pyr azi n-ywoydpwnbidbane- 1, 3-di one (Exanple 6.3) (0.170 @rrida26jvhane?
(2 fill) was added hydroxyl am ne hydrochfsari de (0.050 g). The
reaction mxture Was heated to reflux for 4 hours and was then stored
at anbient tenperature for 16 hours. The solid was isolated by

filtration and V‘@Bﬁsdart‘!“aﬁ@to%hﬁﬂ&ktoo@ﬁsmékngafﬁ@ste@hﬁch R0 bi8ined 99" et her

and dried to give
254, 4, 4- t r i fdonwmdional (i@thegdel p Dlxgedingorgesitis-cdgingating-apy comdaf 99- salba}ipytpatzu n

-7-vy1) - but b

(400 s aariupas 0% el Fig, Bt QB bl AELT
(d, 1H), 12.35 (HAredblihfieryphivatidnZ0ONADEAORELTHGBAONNM O hkdady grdwing
ZA4SZSP relnsfs : (L)figp gefnﬁ il(tgncﬁg éqr&yivetiqjk\%iﬂstheseoqrmﬁggs F;g}}eicagapgur@s of the invention
b] pyrazi n- 7-cid be EB{ﬂl@@Bef&reavéEHQé}ﬁerﬁ n@fé—%e&ﬁ%}%rﬁﬁblﬂ;aﬁoﬂ)orﬁﬁereﬁe%déﬁmér@e

trifluoroacetic acid ("TFA") heated to reflux f

hours. The dpPst- amm@qe@@p%&a@an)bgndrm parawlaﬂy fvativiahraeriedpogi-et hyl
ether and thep dpied. The solid was heated to reflux again in
trifluoroacetic acid ("TPA") (2.0 ml) for 2 days and worked up
simlarly to gi védhdCor@mpdseidomniala @Laccordingbtle tie(rmio@w ajyo. be WGedizound

Nos. 8131’0 B%g[atgﬂgm%]‘énl? BneTf}%cﬁﬁ%r@jn egﬁ)glggsu ?d%a'}ﬁculg tllg?( foll %Il?n%m§tl\ﬁ'@£ §f

made by et S "anal ogous S se
Exanpl e 6. 4t1m11:bnﬁ»amﬂ3¢ﬁoﬁmﬁa(11&elﬁnpmﬂne 6. 6: Prepar atlon of

AR ST RN TR C e —"—
O N 00O N fornfula (I) + clopralid (162), compound of formula (I) + 2,4-D (211), compound of
‘ formula (I) + dicamba (228), compound of formula (I) + diphenamid (274), compound of
15 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
formula (I) + acetochlor (5), compound of formula (I) + dimethenamid (260), compound
20 of formula (I} + metolachlor (548), compound of formula (T) + S-metolachlor (549), or
compound of formula (I) + pretilachlor (656)).
Mixtures of a compound of formula (I) with flamprop-M (355).
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-
25 5).
Mixtures of a compound of formula (I) with an HPPD inhibitor (e.g. compound of
formula (I) + isoxaflutole (479), compound of formula (I) + mesotrione (515), compound
of formula (I) + pyrasulfotole (CAS RN 365400-11-9), compound of formula (I) +
sulcotrione (747), compound of formula (I) + tembotrione (CAS RN 335104-84-2),
30 compound of formula (I) + topramezone (CAS RN 210631-68-8), compound of formula
(I} -+ 4-hydroxy-3-[[2-[ (2-methoxyethoxy)methyl]-6-(trifluoromethyl)-3-pyridinyl]-
carbonyl]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 352010-68-5}, or compound of



N NOH pyridine NN O To a solution of

8- hydroxy-7-(3-trifluoronethyl-isoxazol-5-yl)-5H pyrido[2,3- 20

b] pyrazin ? nple 6.5) (0.037 g) and pyridine (Q,

dlchloroné? ane“’g%%1) was added dropmn§§ i sobutyryl chfé¥|&%&h%&%%
m). The reaction nmixture was stirred at~anbi ent tenperature for 6

hours and stored at anblent tenperature for 16 hours The reaction

washed suceeCumIey thprortat2 ChisbeniSoor Cifl AP agL) aPEGiRTe
(sat ur at ed) andufl -bi%?c]ofﬁ@l]oc\@@ PShORHORRTLTAIO00 T . T2

organi ¢ phase was dried over ma%nem um sul fate and concentrated to -
gi ve. Conpound No Migpresfof T apmpoundaé famlal (B Wi 4 owzige (s 8l compod of formula

Cormound Nos B4uBlsy, FLEa06a% S0 ahy.TAP| e:Rupagypmgynd tos. C2

and C4 were ogous t he ne d set’but in
Exanpl e 6. 6. Exaivikiards.of a cénppadaf fmulnf(l)waMyzmematmﬁIPPD inhibitor

5-net hyl- 6- 7-(3-1 d
2. 3- bl pyr azi W echorpiud o PRt e ¥ B gpoiel frapsupq pt Bkl B4 ' °°1
Pot aSSIb u tm C afidpadt mes(o&u%s’cog)poaﬁtﬂomhmh (D @ eithe(OpyRdsultbivleesBpanded
to I sobu ric

6- hydr oxyy7 f?@nﬁ% ¥ T brgrdtsHiretriogs camppund of formpla (Dyb friezive B tEbolEPRe. 8-
yl ester (ExsHp bﬁd%f@mma @Sptrﬁ}memt@;ﬁ%%h& rcbingo&nh of f&tinula (T)€ triazine +

reaction mxture was_heat n a nicrowave to 1 for 10 mnutes
The readfi or-dsaxiriel[svi(E-rartheryedownrmedyHypH(rifoseanethd)-dnd wat er. The.

phases vier € \3aRaRaAbny 1By BloBRN BPIIBRS o8 S URANGHA WrkdhntR @ + #ifine

brine, dri ed ove magn e and corcentr I due was
purified by %hmyeﬂﬁf[éf@m@camppyjms{dlﬁuwﬁ@ethybél pw"mﬁnyl]sarﬂ)yﬂlyl]-

acetate / hexane to give Conpound No. B8 of Table B
(0.025 q) ag’wg&o@]z ﬁ??%s%llél )fhat solidified on standing. 20Conpound

Nos. B20, B21 andiB2zsofa dabpcandoffotman oumhciPihosatB(409). Tabl e C vvere
made by net hods an s to th t hod set. .o in Ex I

3006/ 0o0a02meT! HBUESY Shscmpaung o Brmula ) S EphgTas SRR HPRD FBhitEG
by Scherme 1@.g Elsihimlrﬂ of formulty P8 g RphdaBteHf isoxaflutole, compound of formula (1) +
8- hydr oxy- 6- 0xo- - di hydro- pyri dor 2, 3- bl pyrazi ne-7-- OH 0 JLANaOMe

OMeOHNNO SSBBPG‘PﬁﬂWé’IIFi%%@ e( @mpopnd of(fsqn)elh ) webhesateit REpHEREIS. was
di ssol ved 'emﬂﬁ&ma'aﬁkm(ﬁﬁg g%m@&l@%ﬁﬁ%@ﬁ@fcb&h oldd Bt sl @) onat e

(3.7 mM) was added dro mbi ent tenperatufe over a per’iod of
20 ni nut es ahgheshie +riembotiione, sompeusd of forawts (Bntt glyphmsete dttopremezane]

hour . hyl. [ I yl 5 _nas j s
borti ondb ar comptll BPRHLBR IS ARSRERE A b2 Ha AR by
reaction m )((tnﬂnerom&lyma memlﬁrgdi]carbom)é}ﬂnuycld[ﬁﬂ 13oattByts)-2-euneg] ot dpomhd ofed
to cool. The solv S e r.esi i-ssol n
wat er and agc?rﬁ]iuh(ﬁ \%}WS %[[HJQP%?WWW@%%G&H %‘%?%é
wei ght i n wWpiredinyl}catbenyll- Bﬁyﬂbm ﬂo&ﬁﬁeﬂ-ﬁ-@h@t ed, washed with water,

nmet hanol and et hyl acetate, and_drjed under.  high vacuumto give

8- hydr oxy- 6- oxo- Mixugs H%?"(S“WP‘?‘ gbfopmyla (%Pbt}?rgé‘%PﬂEat‘?a@%%ﬁlé) acid

net hyl ester as giRelepsr aséﬂrﬂlﬁuﬁcﬂotlﬁrrﬁﬂla (I:ﬂvltii Mlﬁﬂéammhdﬁ%D
(s, 3H, 8.59 (s, 1H, 1H) ppm anple 7.2: Preparation of

8-1i sobut yr ym)@tos(eeg(@mpcamm mh@)r“r gigiozmge’@rrwrmzmrresomﬂ@taleboxyl ic

acid nmethyl ccﬁﬁﬁcﬁlﬁd %mula (I) + glufosinate-ammonium + mesotrione, compound of formula

(I) + glufosinate-ammonium + pyrasulfotole, compound of formula (I} + glufosinate-
ammonium -+ sulcotrione, compound of formula (I) + glufosinate-ammonium +

30 tembotrione, compound of formula (1) + glufosinate-ammonium + topramézone,
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,



000 (N N? nmol ecul ar 11 sieves N N O 20To a suspensi on of
8- hydr oxy- 6- 0xo- 5, 6-di hydr o- pyri do[ 2, 3- 14pyrazi ne-7- carboxylic acid

nmet hyl est\g aiple 7.1) in 1,2-dichloro-ethane (9 m
powder ed m) cﬁfbar Sieves (4A) foll owed4 y dropw se ad t:/&%%u@?ﬂﬁ%

i sobutyryl chloride (0.048 ml). The reaction m xture was heated to
reflux for 5 hours, cooled to anbient tenperature and filtered. The

2009/ 090402 REFEBOYS) GBIV Hosins ammiohian ¥ Pyl S22
5, 6-di hydr Oﬂmmm@px[og ﬁ-ﬁ%ﬁlﬂbﬁiﬁdﬂ@iﬂs‘ 9%&3@1}&@6@%@%@8@3@1 Jo&SL-81-2-3fe)a

l'ight brown solid (0.166 g) which was used wt
purification. Mexirgs|o 2 Porgpound of frmiladh with an ALS or an AHAS inhibitor (e.g.

8-i sobut yr ylcefﬁ}5m§1df&fff$ﬁ%1aﬁap¥9eréu1ﬁ1 F‘ﬁ Hbéﬁxgp(@)/ rcbﬁ]lBE)l%ld‘?bf formula

Sbl pyrazi ne-7- carboxyl'i c acid J%pen3|on
of 8-isolbut yh&wrlowyorﬁetbﬂdliﬁ)@ommy@&of fpnylmldﬁlfc@@]srpiymamt}wﬂ?ﬁ@

b I t A t rile
(12707 ves SRt Yo R - Dy Bod 0RBuR e atiabre
i odi de (0. 3@oditin. (36!21),ecom;mmgld aﬁg‘oﬂmm alje érih&ams (4633t dehplo ondlaFT6imtuba (TIjL@

t n nm cr an CcQO0 to t enper a ) e
Moot on m SPERAE ALY araraioand o RRGR K Ieeps AR Gt hEBHEIDS
were separ a%ﬂdosﬁﬂﬁo%%{yl-@ocﬁmz mfyaeiiest Wil m/m%{es@nmnféﬁirﬁmyl
dried over magpesi um sul fate and concentr at ed The residue wa

purifiedby( D&ﬁﬁpemddmwaaﬂhvnwﬂsuéﬁurqnc(a’f'aeqow@ua‘éﬂfforr@elﬁfﬂﬁ+

acetate / hgxRhgulim4642, bimbbuldofdtu lam (trif CAS RN
15i sobutyryF - 5- ngt hqu gppégj(o % cﬁ(l pyroxsu fggf OS% )y(r azi ne-7-ca

rboxylic acfl%lz t08y8), mp@ﬁmbgf fanmda ﬁhgéhlfﬁﬂﬁlﬂ mm@thg) (thiagmgtupguRngthn)

NHZ gDA%B% &79%%%§mggmgl%dﬁ h?@ ﬂé%ﬁ%%]ﬁn 1'9%3%8134}&[2 O?Q eggar( fl (()ﬁ of

8 hydr oxy - Stritetingd-nietl(3 (382), kphp R, of faxamti @roirifoxydfubii2@dium (833),

2600] 00%02 REMHCEB B0 5T RRTD Y Dopa eatedc Che TP By Pedloe i -

(0.025 g). TH4,28atdzobD-yiitatborydsuliagioy1paneahyltBidphédeX cdrBbxylic acid,
BAY636)), or compound of formula (I) + thiencarbazone-methy! (methyl 4-[(4,5-
dihydro-3-methoxy-4-methyl-5-oxo-1H-1,2,4-triazol-1-yl)carbonylsulfamoyl]-5-
methy-lthiophene-B—carboxylate, CAS RN 317815-83-1, BAY636-methyl)).

20 Mixtures of a compound of formula (I) with a PPO inhibitor (e.g. compound of
formula (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

25 formula (I) + [3-[2-chloro-4-fluoro-5-(1-methyl-6-trifluoromethyl-2,4-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 (I) with an ACCase inhibitor (e.g. compound
of formula (I) + butroxydim (106), compound of formula (I) + clethodim (155),

30 compound of formula (I) + clodinafop-propargyl (156), compound of formula (I) +
cycloxydim {190), compound of formula (I) + cyhalofop-butyl {195), compound of
formula (1) + diclofop-methyl (238), compound of formula (I) + fenoxaprop-P-ethyl
(339), compound of formula (I) + fluazifop-butyl (361), compound of formula (I) +



16 hours. The reaction m xture was cool ed to anbi ent tenperature and
the solid was isolated by filtration and dried to give Conpound No.
B5 of Tabl e S (0.050 g). SExanple 7.5 Prepar ation of ISOb(?BZ%U)IOUUaCi d

5- met hy1- 7YP3MREYHYA- 1, 2, 4- oxadi azol - J] PCT/ 127
6- 0x0- 5, 6-di hydr o- pyri dor2 3- bl pyrazi n 871/ 1 ester (Conpound No. B6

of Tabl e B) OHO-NNO To a solution of
8- hydr oxy-5- nethyl-7- (3-nethyl-1, 2, 4- oxadi azql - rido - b]
yrazi n- 6- oneﬂ"@Efc&’FH)'P'étWG@?) E@nwdﬁ}.foé*ﬁﬁla@r it OPfé‘ %)71388/%?)0“1&%0 10

di chl or onet hgha4 & ﬂhaloz\(ﬁﬁp @Qd@zﬁ Qﬂ%\%@@f fb&ﬁh&’?)ﬂ)’)}opﬁliﬁl%fbﬁi@ﬂﬁ? 022

ml). The reaction mxture was stirred at anb emperature f
hours and t lrempsundrof doramlia(ft euitzalp@mﬁ@r&tcgmeomﬁrofi@mﬂﬂﬁ)ﬁ qmﬁéofOP-P

reaction ni )i\%\g% ggﬁﬁmﬁi ét‘%%l%f\’( gﬁ&{}dg{é gﬂs > o 6&%%?5%%51@&

m xt ure was successive um hy
car bonat & ( sgiraloxatded)77 la,qnamumlchcrfrfmmulﬂmn:h tratkoxjelirg $3k 1)), at evhpoand of

brine. The ani raction ri ver magnesi um sul fate and
concent r at e?%@%@?ﬂ@oﬂ/&@ﬁs&}f?&gﬁgg%ol um chr omat ogr aphy on
silica gel (el uemixtufhbyh catpdumti®f forh@X%d IO)@llﬂa-plt)suﬂch;QB V6335, @b fodNd.

B6 of Table 6 as agale yeIIow solid (0.020 g). 20 Table A
Conpounds  ofof fosmpial(R Wity ri-aliges @103, R4 and R5 have the val ues as

described in the QriiiERLe f i) N
NO3 WO 2009/ og%ﬁtollzgc?'?%aez 09/ 8580{’]5?&-@ ' 6}%% (gfy%c&ép N

1H NVR (1400 fograla (@patischdsaddagen (H38), @ cpmm@épé ammzhe(& Wil clﬂqn‘moﬂlgom fl43),
P4 o o SO g b 23
3, 5-di chl or metrin@h@®§49- 1.34 (t, 3H), 3.88 (s, 3H), pyrid-2-yl -
Mixtures of a compound of formula (I) with clomazone (159), a compound of
formula (T) with diflufenican (251), a compound of formula () with flurochloridone
15 (389, of a compound of formula (I) with flurtamone (392).
Mixtures of a compound of formula (I) with pendimethalin (621} or a compound
of formula (I) with trifluralin (836).
Mixtures of a compound of formula (¥) with difenzoquat metilsulfate (248).
Mixtures of a compound of formula (I) with diquat dibromide (276).
20 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 e.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
25  applies to dimethenamid-P, the reference to flamprop-M also applies to flamprop, and the
reference to pyrithiobac-sodium also applies to pyrithiobac, 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
30 (in which case "active ingredient" relates fo 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 of formula (I) according to the invention or



4.31 (q, 2H), 7.88 (d, 1H), 8.55 (d, 111), 8.59 (d, 111),
8.65 (d, 1H). A3 H 3,5-dichloro- EtQ(CO)0- 1.34 (t, 3H), 4.32 (q,
2H),  pyrwo-28ebes2 7. 88 (d, 1H), 8.59 (m 3H), 9. &ErieB200ddn012A4
H 3,5-dichloro- Me(S02)0- 3.50 (s, 3H),-48.-90 (d, 1H), pyrid-2-yl -
8.64 (m 3H). AS H 3, 5-dichl oro- '
in combination with a mixture as described above: aclonifen (8), acrolein (10); alachior
(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-
5 83-2), azimsulfuron (43), BAS 800H (CAS RN 372137-35-4), beflubutamid (55),
benazolin (57), bencarbazone (CAS RN 173980-17i1),‘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),
bromécil (90), bromobutide (93), bromofenoxim (CAS RN 13181-17-4), butachlor (100),
10 butamifos (102), butralin (105), butylate (108), cafenstrole (110), carbetamide (117),
chlorbromuron (CAS RN 13360-45-7), chlorflurenol-methyl (133), chloroacetic acid
(138), chlorpropham (144), chlorsulfuron (147), chlorthal-dimethyl (148), cinmethylin
(153), cinosulfuron (154), clomeprop (160), cumyluron (180), cyanamide (182),
cyanazine (183), cyclanilide (186), cycloate (1 87); cyclosulfamuron (189), daimuron
15  (213), dalapon (214), dazomet (216), desmedipham (225), desmetryn (CAS RN 1014-69-
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-
20 21-8), endothal (295), EPTC (299), esprocarb (303), ethalfluralin (305), ethametsulfuron-
| 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),
25  flufenpyr-ethyl (371), flumetralin (373), flumetsulam (374), flumiclorac-pentyl (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), fluridone (388),
fluroxypyr (390), fluthiacet-methyl (395), foramsulfuron (402), fosamine (406),
30  halosulfuron-methyl (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), isoxapyrifop (CAS RN 87757-18-4), karbutilate (482}, lenacil (487),



i-Pr-(C0)0- DWsO-d6: 1.10 (d, 6H), 2.84 pyrid-2-yl- (m 111), 7.40

(t, 2H), 8.60 (d, 1H), 8.74(d, 111), 13.0 (s, 1H). A6 Et
3, 5- di chl owo-20ieBif C0) 0- 1.16 (d, 6H), 1.35 (t, 311), pCruyBaebudent -
4.55 (q, 2H), 7.86 (d, 1H), 8.48 (d49lH), 8.58 (d, 1H), 8. 61

(d, 1H). A7 Me 3,5-dichloro-

linuron (489), MCPA-thioethyl (500), MCPB (501), mecoprop (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

5 (539), methyl isothiocyanate (543), metobenzuron (547), metobromuron (CAS RN 3060-
89-7), metosulam (552), metoxuron (553), metsutfuron-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 écids)

10 (593), orbencarb (595), orthosulfamuron (CAS RN 213464-77-8), oryzalin (597),
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-methyl {(657),

15 . prodiamine (661), profluazol (CAS RN 190314-43-3), profoxydim (663), prohexadione
calcium (664), prometon (665), prometryn (666), propachlor (667), propanil (669),
propazine (672}, propham (674), propisochlor (667), propoxycarbazone-sodium
(procarbazone-sodium) (679}, propyzamide (681), prosulfuron (684), pyraclonil

. (pyrazogyl) (CAS RN 158353-15-2), pyraflufen-ethyl (691), pyrazolynate (692),

20 pyrazosulfuron-ethyl (694), pyrazoxyfen (695), pyribenzoxim (697), pyributicarb (698),
pyridafol (CAS RN 40020-01-7), pynidate {702), pyriftalid (704), pyriminobac-methyl
(707), pyrimisulfan (CAS RN 221205-90-9), pyrithiobac-sodium (709), quinmerac (713),
quinoclamine (714), rimsulfuron (721), sequestrene, siduron (727), simazine (730),
simetryn (732), sodium chlorate (734), sulfentrazone (749), sulfometuron-methyl (751),

25  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),
thiazopyr (793), thiobencarb (797), tiocarbazil (807), triaziflam (819), triclopyr (827),

30 trietazine (831), triflusulfuron-methyl (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-flucroethyl)-1,3,5-triazine-2,4-diamine (CAS RN
950782-86-2), 1-(2~chloro-6-propylimidazo[ 1,2-b]pyridazin-3-ylsulfonyl)-3-(4,6~



i-Pr-(C0)0- 1.10 (s, 3H), 1.14 (s, 3H), pyrid-2-yl- 2.64 (m 1H),

?6881(H)S’ 3H), 7.78 (d, 1H), 8.50 (d, H ), 8.61 (d, 1H),8.63
, . A8 H 3 5-dichloro- t-Bu-(C0)0- 1.18 (s, 9H), 8.57 (d, 1
DYTi d- 4- yIWO 2609850403 1&;0 8. 62u(g, )2H), (18 31?3,"5?6‘3.3(2%?3’“@7

3,5-dichloro- t-Bu-(C0)0- 1.17 (s, 9}1y°%3.88 (s, 3H), pyrid-4-yl-

dimethoxypyrimidin-2-yljurea (CAS RN 570415-88-2), and 5-(2,6-difluoro-
benzyloxymethyl)-3-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

5  esters or salts, as mentioned e.g. in The Pesticide Manual, 13th Edition (BCPC), 2003.
The reference to acifluorfen-sodium also applies to acifluorfen, and the reference to
bensulfuron-methyl also applies to bensulfuron, efc.

. The mixing ratio of the compound of formula (I) to the mixing partner is

preferably from 1: 100 to 1000:1.

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 (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 (I)

15 according to-the‘invention with one-or more further herbicides can also be used in
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

20  safeners can be AD-67 (11), benoxacor (63), cloquintocet-mexyl (163), cyometrinil
(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-f[(methylamino)carbonyl}amino]-

25  phenyl]sulfonyl]-benzamide (CAS RN 129531-12-0), naphthalic anhydride (CAS RN 81-
84-5), and oxabetrinil (598). Particularly preferred are mixtures of a compound of
formula (I) with benoxacor and a compound of formula (I) with cloquint_ocet—mexyl.

The safeners 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. The

30 reference to cloquintocet-mexyl also applies to cloquintocet, and the reference to
fenchlorazole-ethyl also applies to fenchlorazole, etc.

Preferably the mixing ratio of compound of formula (I) to safener is from 100:1

fo 1:10, especially from 20:1 to 1:1.



8.53 (d, 1H), 8.61 (s, 2H), 8.64 (d, 1H. A 0 Et 3,5-dichloro-
t-Bu-(C0)0- 1.17 (s, 9H), 1.37 (t, 314), pyrid-4-yl- 4.59 (g, 2H),
8.52 (d, Iwl,2009090482 60 (s, 214), 8.63 (d, 114). Al F2HCT/GB2009/000127
3,5-dichloro- t-Bu-(C0)0- 1.18 (s, 9H),-54..98 (dt, 2H), H2C
pyrid-4-yl- 6.24 (tt, 1H), 8.58 (d, .1H), 8.62 (s, 214), 8.64 (d,
1H) . Al 2 F2HC- 3, 5-di chl oro-

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,
5  the safener, a compound of formula (I) and one or more additional herbicide(s), if any,
might be applied to the locus pre-emergence or might be applied to the crop post-
emergence. If is also possible that the safener and a compound of formuia (I) 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 compound of formula
10 (I) and one or more additional herbicides, if any, might be applied to the locus pre-
emergence or might be applied to the crop post-emergence. ‘
_ Preferred mixtures of a compound of formula (¥) with further herbicides and
. safeners include:
Mixtures of a compound of formula (I) with S-metolachlor and a safener,
15  particularly benoxacor.
Mixtures of a compound of formula (T) 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.
20 Mixtures of a compound of formula (I) with a triazine and isoxaflutole and a '
safener.
Mixtures of a compouhd of formula (I} with a triazine and mesotrione and a
safener. ’
Mixtures of a compound of formula (I} with a triazine and sulcotrione and a
25  safener.
Mixtures of a compound of formula (I) with glyphosate and a safener.
Mixtures of a compound of formula (I) with glyphosate and isoxaflutole and a
safener.
Mixtures of a compound of formula (I) with glyphosate and mesotrione and a
30 safener.
Mixtures of a compound of formula (I) with glyphosate and sulcotrione and a

safener.



HO- 4.93 (dt, 2H), 6.24 (tt, 114), H2C pyrid-4-yl- 8.54 (d, IH),
8.62 (s, 2ro 8.76 (d, 1H). ALl3 H 2, 6-di chl oro- FK} CD3OD: 7. 51

(d, 1H), 7 id-3-yl- (d, 1H), 8.57 (d, 1
Ald H 2, G‘H?&%Pﬂg%Uzt BUY(CO)B- 1.;% (s ré 7. ?% (d, 9§E§ﬂﬂmﬂmﬂm}*ﬂ
pyrid-3-yl- 7.63 (d, 111), 8.55 (d, 1

Mixtures of'a compound of formula (I} with glufosinate-ammonium and a

safener.

Mixtures of a compound of formula (I) with glufosinate-ammonium and

isoxaflutole and.a safener.

5 Mixtures of a compound of formula (I) with glufosinate-ammonium and

mesotrione and a safener.

Mixtures of a compound of formula (I) with glufosinate-ammonium and

sulcotrione and a safener.

Mixtures of a compound of formula () with florasulam and a safener, particularly

10 cloquintocet-mexyl.
Mixtures of a compound of formula (I) with clodinafop-propargyl and a safener,

particularly cloquintocet-mexyl.

Mixtures of a compound of formula (I} with pinoxaden and a safener, particularly

cloquintocet-mexyl.

15 Mixtures of a compound of formula (D) with bromoxynil and a safener

particularly cloquintocet-mexyl.

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

20 Preparation Examples

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

25  =butyl.



8.58 (d,
Comp No. R3 R4 R5 111-NWR (400 MHz, CDC13 except where indicated,
chem cal

9H) ,

111), 10.05 (s, 1H). WD 2009/ 090402PCT/ GB2009/ 000127 - 77 -

shoho®obaeppn) Al5 Me 2, 6-di chl oro- t-Bu- ( C0) GcTic2dosso127

3.86 (s, 311), pyrid-3-yl- 7.3656d, 1H), 7.60(d, 1H),

8.51 (d,
9H),

(s,

1H),

10

15

20

25

1H), 8.62 (d, 1H). Al16 F2HC- 2,6-dichloro- t-Bu-(C0)0- 1.22
4.95 (dt, 2H), H2C- pyrid-3-yl- 6.24 (tt, 1H), 7.37 (d,
7. 62RELiond Which are Coldled l;v]ét%emes 1 and 2 where R is a 6-membered ring

azine-2--

Example 1._1: Preparation of 3-

carboxvlic acid methyl ester

CO,Me

Cl BOP Cl
L, G ey
N .
| O N
To a solution of (3,5-dichloro-pyrid-2-yl)-acetic acid (Example 5.1) (5.7 g) and 3-
amino-pyrazine-2-carboxylic acid methyl ester (4.65 g) in dichloromefhane (120 ml)
were added successively triethylamine (8.5 ml) and bis{2-oxo-3-oxazolidinyl)phosphinic
chloride {“BOP-CI1”) (7.5 g). The reaction mixture was stirred at ambient temperature for
24 hours. The organic phase was washed successively with water, aqueous sodium
hydrogen carbonate (1M), and brine. The organic phase was dried over magnesium
sulfate and concentrated to give 3-[2-(3,5-dichloro-pyrid-2-yl)-acetylamino)}-pyrazine-2-
carboxylic acid methyl ester (6.37 g). 'TH-NMR (400 MHz, CDCl3): 4.04 (s, 3H), 4.35 (s,
2H), 7.77 (s, 1H), 8.39 (s, 1H), 8.49 (s, 1H), 8.56 (s, 1H), 11.02 (s, 1H) ppm.

{ Cbmpound No. Al of Table A)

CO,Me Cl Cl

oH =
CI Cl KZCO*‘, N =~
S o
o) N N N OH

A mixture of 3-[2-(3,5-dichloro-pyrid-2-yl)-acetylamino]-pyrazine-2-carboxylic
actd methyl ester (Example 1.1) (5.78 g) and potassium carbonate (2.4 g) in dry N,N-
dimethylformamide (100 ml) was heated to 100°C for 2 hours. The reaction mixture was
cooled to ambient temperature and concentrated. The residue was triturated with diethy}
ether and the organic phase decanted. The solid was dissolved in water and pH value,.
adjusted to pH 5 by addition of aqueous hydrochloric acid (2M). The aqueous phase was

concentrated. The residue was dissolved in methanol, the insoluble salts were removed



8.61 (d, 111). Al17 H 2,4-dichloro- t-Bu-(C0)0- 1.18 (s, 911), 7.42
(d 1H), , pyrid3y|- 8.37 (d, 1H), 8.56 (d, 1H), 8.58 (d,

9. 74& . Al8 F2HC- 2, 4-dichloro- t-Bu-(C0)0- 1.18 (s, 911),
4 98 (dt 9)2”“9”&4%&2 pyrid-3-yl- 6.25 %tt 111), 7.42 PFE’Gfizﬁlﬂs”""“l”
8.37 (d, 111), 8.57 (d, 1H), 8.62 (d%-111).

by filtration and the filtrate was concentrated to give Compound No. Al of Table A (4.9
g}

Example 1.3: Prepération of isobutyric acid 7-(3,5-dichloro-pyrid-2-y-6-0x0-5.6-

5 dihydro-pyrido[2.3-b]pyrazin-8-vl ester {(Compound No. AS of Table A)
0 H C CH

Cl Cl

OH = l Hac\[)']\
CH‘

[N\ X \N
o ridine

7-(3,5-Dich]oro-pyrid-z-yl)-pyrido[2,3-b]pyrazinc-6,8-diol (Example 1.2} (1.6 g)
was dissolved in dichloromethane (50 ml) containing pyridine (0.445 g) and the reaction
mixture stirred for 10 minutes. Isobutyryl chloride (0.556 g) was added dropwise over 5

1'0 minutes and the reaction mixture stirred for two hours. Water was added and the mixture
extracted with ethyl acetate. The phases were separated and the organic fraction was
washed with aqueous sodium carbonate (1M). The organic fraction was dried-over
sodium sulfate and concentrated to give a pale yellow solid which was recrystallized
from ethyl acetate / hexane to give Compound No. A5 of Table A (1.02 g).

15

The following compound was made by an analogous method:

Carbonic acid 7-(3,5-dichloro-pyrid-2-yl}-6-ox0-5,6-dihydro-pyrido[2,3-
blpyrazin-8-yl ester ethyl ester (Compound No. A3 of Table A) from 7-(3,5-dichloro-
pyrid-2-y1)-pyrido[2,3-b]pyrazine-6,8-diol (Example 1.2) using ethyl chloroformate as

20  reagent.



Al9 F2HC- 4, 6-dichloro- HO 4.91 (dt, 2H), 6.22 (tt, 1H), HGC
pyrid-3-yl- 7.54 (s, IH), 8.39 (s, 1H), 8.52 (d, 111), 8.72 (d,
1H) . A20 FRbGooobedesli chl oro- t-Bu- (C0)0- 1.22 (s, 9H), rETEB206H000127

211),
1H),

112C pyrid-3-yl- 6.24 (tt, 111¥5-7.54 (s, 111), 8.29 (s,

8.57 (d, 1H)), 8.62 (d, 111). A21 F2HC- 2, 5-dichl oro-" HO

4.91 (m 2H), 6.23 (tt, 111),

Example 1.4: Preparation of isobutyric acid 7-(3,5-dichloro-pyrid-2-yl)-5-ethyl-6-oxo-

5,6-dihydro-pyridof 2A,3—b |pyrazin-8-yl ester (Compound No. A6. of Table A)

CH

H,C

3
H,C_CH, I . o
X |
R Eti AN
N — I I
RN N P
| K,CO, N N0
/ . .
NTONTNo g
H CH

3
Isobutyric acid 7-(3,5-dichloro-pyrid-2-yl)-6-0x0-5,6-dihydro-pyrido[2,3-
5  b]pyrazin-8-yl ester (Example 1.3) (0.250 g) was dissolved in acetonitrile (2 ml) and
. potassium carbonate (0.138 g) and ethyl iodide (0.1 ml) were added successively. The

reaction mixture was heated in a microwave at 100°C for 11 minutes, cooled to ambient
temperature and concentrated. The residue was purified by column chromatography on
silica gel (eluent: hexane / ethyl acetate 1:1) to give Compound No. A6 of Table A as a

10 yellow gum which solidified on standing (0.101 g).

The following compounds were made by analogous methods:
Isobutyric acid 7—(3,S-dichloro-pyrid-Z-yl)-S—methyl-6-0x0-5,6;dihydro-
pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A7 of Table A) from isobutyric acid 7-

15 (3,5—dichloro-pjdd-2—yl)—6—oxo~5',6—dihydro-p)rrfdo[2,3—b]pyrazin—8-y1 ester (Example

1.3) using methyl iodide as reagent.

Carbonic acid 7-(3,5-dichloro-pyrid-2-yl)-5-methyl-6-0xo0-5,6-dihydro-pyrido-
[2,3-blpyrazin-8-y] ester ethyl ester (Compound No. A2 of Table A) from carbonic acid
7-(3,5-dichloro-pyrid-2-yl)-6-0x0-5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester ethyl ester

20  (Example 1.3) using methyl iodide as reagent.

2,2-Dimethyl-propionic acid 7-(3,5-dichloro-pyrid-4-yl)-5-methyl-6-0x0-5,6-
dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A9 of Table A) from 2,2-
dimethyl-propionic acid 7-(3,5-dichloro-pyrid-4-y})-6-0x0-5,6-dihydro-pyrido[2,3-
b]pyrazin-8-yl ester (Example 1.7) using methyl iodide as reagent.

25 2,2-Dimethyl-propionic acid 7-(3,5-dichloro-pyrid-4-yl)-5-ethyl-6-o0x0-5,6-
dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A10 of Table A) from 2,2-



H2C- pyrid-4-yl- 7.40 (s, 111), 8.51 (s, 1H), 8.53 (d, 111),

8.74 (d,

d- 4-vyl
DY e Goj Vo 2oy

1H). A22 H 2,5-dichloro- HO 7.40 (s, 111), 8.50 (s, 111),

éd 111), 8.69 (d, 111). A23 H 2,5-dichl aoro
7.29 (s, 1H), _. pyrid-4- yI PgT@;zg(g)muql'z_ﬁ

8.56 (m 2H). A24 H 2, 4 dichloro- HO CB8OD: 7.61 (d, 111), 8.36

pyrid-3-yl -

10

15

20

(d, 1H, 8.59 (d, 111), 8.67 (d,
dimethyl-propionic acid 7-(3,5-dichloro-pyrid-4-yl)-6-oxo0-5,6-dthydro-pyrido[2,3-
b]pyrazin-8-yl ester (Example 1.7) using ethyl fodide as reagent.
2,2-Dimethyl-propionic acid 7—(2,6~dichlor0-pyrid-3I—yl)—5—methyl—6-oxo—5,6-
dihydro-pyrido[2,3-b}pyrazin-8-yl ester (Compound No. A15 of Table A) from 2,2-
dimethyl-propionic acid 7-(2,6-dichloro-pyrid-3-yl)-6-oxo-5,6-dihydro-pyrido[2,3-
blpyrazin-8-y! ester (Example 1.7) using meth})l iodide as reagent. .

carboxvlic acid methyl ester

CO,H cocl
(Cocy,
| o @ DMF | SNPRS [NiCOZMe
=N =N NZ T NH,
Cl Cl pyridine
N.__CO,Me
L
P Cl
N~ NH =
a N
O .
Cl

(2,6-Dichloro-pyrid-3-yl)-acetyl chloride was formed by dropwise addition of

~ oxalyl chloride to a solution of (2,6-dichloro-pyrid-3-yl)-acetic acid (Example 4.3) (1.174

g) in dichloromethane (10 ml) with two drops of N,N-dimethylformamide. The reaction
mixture was stirred at ambient temperature for 2 hours. The reaction mixture was then
concentrated to give the acid chloride as an oil, which used without purification in the
next step. To a suspension of methyl 3-amino-pyrazine 2-carboxylate (0.870 g) in
dichloromethane (20 ml) and pyridine (0.463 ml) was added dropwise a solution of the
acid chloride in dichloromethane (10 ml). The reaction mixture was stirred for 20 hours
at ambient temperature. The reaction mixture was then diluted with more
dichloromethane (100 ml) and washed successively with water, aqueous hydrochloric
acid (2M), and aqueous sodium hydrogen carbonate (safurated). The organic phase was
dried over magnesium sulfate and concentrated to give 3-[2-(2,6-dichloro-pyrid-3-yl)-
é-cetylamino]-pyrazin_e—2-carboxylic acid methyl ester (1.16 g). 'H-NMR (400 MHz,



1H). A25 H 3,5-dichloro- pyrid-4-yl- HO 8.02 (m 411). A26 H
4,6-dichloro- HO- 7.53 (s, 111), 8.39 (s, |IH), pyrid-3-yl- 8.52

(d,

1H),

(d,

111),

o Gie(ogh40lH) . A27 H 4, 6-di chl oro- tt-Bu-(C0) rCTGHRB0(080127

8.39 (s, 1H), pyrid-3-yl- 8.52-6d- 1H), 8.67 (d, 1H). A28 H
5-ohl oro-3- HO- 8.08 (d, 111), 8.51 (s, 111), fluoro-pyrid-2- 8.56

111),

10

15

20

25

8.65 (d, 111).

CDCls): 4.04 (s, 3H), 4.12 (s, 2H), 7.30 (d, 1H), 7.71 (d, 1H), 8.42 (d, 1H), 8.59 (d, 1H),
10.91 (s, 1H) ppm.

The following compounds were made by analogous methods:

3-[2-(3,5-Dichloro-pyrid-4-yl)-acetylamino]-pyrazine-2-carboxylic acid methyl
ester from (3,5-dichloro-pyﬁd;4—yl)-acetic acid (prepared according to WO 99/32449).
'H-NMR (400 MHz, CDCly): 4.04 (s, 3H), 4.43 (s, 2H), 8.43 (d, 1H), 8.55 (s, 2H), 8.60
(d, 1H) ppm.

3-[2-(2,5-Dichloro-pyrid-4-yl)-acetylamino]-pyrazine-2-carboxylic acid methyl
ester from (2,5-dichloro-pyrid-4-yl)-acetic acid (prepared according to WO 99/32449).
'"H-NMR (400 MHz, CDCL): 4.07 (s, 3H), 4.17 (s, 2H), 8.37 (s, 1H), 8.41 (s, 1H), 8.44
(d, 1H), 8.59 (d, 1K) ppm. |

3-[2-(2,4-Dichloro-pyrid-3-yl)-acetylamino]-pyrazine-2-carboxylic acid methyl
ester from (2,4-dichloro-pyrid-3-yl)-acetic acid (prepared according to WO 99/32449),
was used without further purification.

3—[2-(4,6-Dichloro-pyrid—3-y1)—acétylamino]-pyrazine-z-carboxylic acid methyl
ester from (4,6-dichloro-pyrid-3-yl)-acetic acid (commercially available). 'H-NMR (400
MHz, CDCl;): 4.05 (s, 3H), 4.17 (s, 2H), 7.46 (s, 1H), 8.37 (s, 1H), 8.43 (d, 1H), 8.60 (d,
1H) ppm.

blpyrazin-6-one (Compound No. A13 of Table A)

CO,Me ) o

e *
Cl cho N

E\\
o] \N C

Ci
A mixture of 3-[2-(2,6—dichloro-pyrid-3-yl)-acety]amino]—pyrazine—Z-carboxylic
acid methyl ester (Example 1.5) (1.16 g) and potassium carbonate (0.943 g) in dry N,N-
dimethylformamide (20 ml) was heated to 100°C for 3 hours. The reaction mixture was

cooled to ambient temperature and diluted with ethyl acetate. The mixture was filtered

* and the solid was washed with further ethyl acetate. The solid was then suspended in

water and the pH of the suspension adjusted to pH 2 by addition of aqueous hydrochloric



YI-  A29 H3-chloro-5- HO 7.73 (d, IH), 7.94 (d, 1H),
trifluoronethyl 8.53 (d, 111), 8.68 (d, 111).  -pyrid-2- yI VO
2009/ 090402PCT/ GB2009/ 000127 - 78 - Conp No. Rs rei R5 1H N §400
MHz, cDCl 3VUEMYH0her e i ndi cated; chemical shifts in PHmMCERIY RYEC
2-chloro-6- i-Pr-(C0)0- 1.12 (d, 3H), 139 (d, 3H, HGC
trifluoromethyl 2.80 (m 1H), 4.97 (m 2H),

acid (ZM). The aqtieous phase was filtered to give Compound No. A13 of Table Aasa
beige solid which was washed with a small amount of water, followed by diethyl ether

and allowed to dry (0.380 g).

5 The following compounds were made by analogous methods:
7-(3,5-Dichloro-pyrid-4-yl)-8-hydroxy-5H-pyrido[2,3-b]pyrazin-G-one
(Compound No. A25 of Table A) from 3—[2-(3;5—dichloro—pyrid-4—yl)-acetylamino]-
pyrazine-2-carboxylic acid methyl (Example 1.5).
7-(2,5-Dichloro-pyrid-4-yl)-8-hydroxy-5H-pyrido[2,3-b]pyrazin-6-one

10 (Compound No. A22 of Table A) from 3-[2-(2,5-dichloro-pyrid-4-yl)-acetylamino]-
pyrazine-2-carboxylic acid methyl (Example 1.5).

. 7-(2,4-Dichloro-pyrid-3-yl)-8-hydroxy-5H-pyrido[2,3-b]pyrazin-6-one
(Compound No. A24 of Table A) from 3-[2-(2,4-dichloro-pyrid-3-yl}-acetylamino}-
pyrazine-2-carboxylic acid methyl ester (Example 1.5).

15 7-(4,6-Dichloro-pyrid-3-yl)-8-hydroxy-5H-pyrido[2,3-b]pyrazin-6-one
(Compound No. A26 of Table A) from 3-[2-(4,6-dichloro-pyrid-3-yl)-acetylamino]-
pyrazine-2-carboxylic acid methyl ester (Example 1.5).

Cofnpound Nos. A28, A29 and A31 of Table A were made by methods analogous
to the methods. set out in Examples 1.2 and 1.6. ,

20

pyridine
Cl

E X XN - EN\\ N

Pivaloyl chloride (0.096 ml) was added dropwise to a solution of 7-(2,6-dichloro-
25 pyrid-3-yl)-8-hydroxy-5H-pyrido[2,3-b]pyrazin-6-one (Example 1.6) (0.20 g) and
pyridine (0.068 ml) in dichloromethane (5 ml) at ambient temperature. The reaction
mixture was stirred at ambient temperature for 1 hour and was then diluted with more

dichloromethane. The organic phase was washed with aqueous sodium hydrogen



-pyrid-3-yl- 6.26 (m 1H), 7.62 (d, 1H), 7.85 (d, 111), 8.54 (d,
1H) , 8.68 (d, 1H). A31 H 6-methyl-2- HO (d6-DVBO) 2.44 (s, 3H),

6.66 tri f I , 1H), 8.58 2H), 12.14 - oG 04 -
(bs, 1115!&})3@{)89@1@}{.%' (eSB: K Conpofjg]gs 22 formul a 65@6%%@@%&%
i

R4 and R5 have the values as described’in the table 5 below, and R4
Is a 5-nenbered ring. RS

carbonate {saturated) and brine, dried over magnesium sulfate, and concentrated. The
residue was purified by column chromatography on silica gel (eluent: ethyl acetate /

hexane 2:1) to give Compound No. A14 of Table A as a white solid (0.088 g).

5 The following compounds were made by analogous methods:
‘ 2,2-Dimethyl-propionic acid 7—(3,5—dichloro-pyﬁd—4-yl)—6-oxo-5,6—dihydro-
pyrido{2,3-b]pyrazin-8-y1 ester (Compound No. A8 of Table A) from 7-(3,5-dichloro-
pyrid-4-y1)—8-hydroxy—5H—pyrido[2,3—b]pyrazin-6-.one (Example 1.6).
. 2,2-Dimetﬁy1—propionic acid 7-(2,5-dichloro-pyrid-4-yl)-6-oxo-5,6-dthydro-
10 pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A23 of Table A) from 7-(2,5-dichloro-
pyrid-4-yl)-8-hydroxy-5H-pyridof2,3-b]pyrazin-6-one (Example 1.6). '
2,2-Dimethyl-propionic acid 7-(2,4-dichloro-pyrid-3-yl)-6-oxo-5,6-dihydro-
pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A17 of Table A) from 7-(2,4-dichloro-
© pyrid-3-yl)-8-hydroxy-5H-pyrido[2,3-b]pyrazin-6-one (Example 1.6).
15 2,2-Dimethyl-propionic acid 7-(4,6-dichloro-pyrid-3-yl)-6-ox0-5,6-dihydro-
pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A27 of Table A) from 7-(4,6-dichloro-
pyrid-3-yl)-8-hydroxy-5 H-pyrido[2,3-blpyrazin-6-one (Example 1.6).

Example 1.8 Preparation of 2,2-dimethyl-
20 2 2-difluoro-ethyl)-6-0x0-5.6-dihydro-

Al6 of Table A)
. Cl AN
o~ o | N F,HC™ TBr N | o
_ N =N E :
[\ S K,CO, N N
e Cl
N" N O Fw)

F
To s suspension of 2,2-dimethyl-propionic acid 7-(2,6-dichloro-pyrid-3-yl)-6-
" ox0-5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Example 1.7) (0.064 g) in dry N, V-
25  dimethylformamide (3 ml) was added successively potassium carbonate (0.068 g) and

difluoro-ethyl bromide (0.063 g). The reaction mixture was heated in a microwave for 20



Comp No. Rs R4 Rs 111-NWR (400 MHz, CDCl 3 except where indicated,;
chem cal shifts in ppm) Bl H 2-chloro-4- nethyl- thiazol-5-yl- HO
(d6- DVBO) :wa.2edwobsew2 311), 8.25 (d, 1H), 8.65 (d, IH). BZrMB200v000127
2-chloro-4- i-Pr-(C0)0- 1.25 (m 6H), 2435 (s, 3H), met hyl - 2. 90
(in, 1H, 3.85 (s, 3H, t hi azol -5-yl- 8.50 (d, 1H), 8.60 (d, 1H).
B3 Me 2-chloro-4- t-Bu-(C0)0- 1.30 (9H, s), 2.30 (3H, s), . nmethyl-

3.85 (3H S)hyinfrerB 1089, TR reactid hBARE was ¥doled to ambient temperature, and then
diluted with ethyl acetate and water. The phases were separated and organic phase was
washed with water and brine, dried over magnesium sulfate, and concentrated to give

Compound No. A16 of Table A as a pale yellow solid (0.006 g).

The following compounds were made by analogous methods:
2,2-Dimethyl-propionic acid 7-(3,5-dichloro-pyrid-4-yl)-5-(2,2-difluoro-ethyl)-6-
0x0-5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A1l of Table A) from '
- 2,2-dimethyl-propionic écid 7-(3,5-diphloro-pyrid-4—y1)—6—ox0-5,6-dihydro-pyrido[2;3-
10 blpyrazin-8-yl ester (Example 1.7). 7-(3,5-Dichloro-pyrid-4-yl)-5-(2,2-difluoro-ethyi)-8-
hydroxy-SH—pyridb[2,3-b]pyrazin-é—one; (Compound No. Al12 of Table A) was obtained
as a by-product. (
7-(2,5-Dichloro-pyrid-4-y1)-5-(2,2-difluoro-ethyl)-8-hydroxy-5 H-pyrido[ 2,3~
b]pyrazin-6-one (Compound No. A21 of Table A) was obtained from 2,2-dimethyl-
15  propionic acid 7-(2,5-dicﬁloro-pyrid-4-yl)-6—oxo-5,6-dihydro-pyrido[2,3-b]pyrazin—8-yl
ester (Example 1.7) as the sole product.
2,2-Dimethyl-propionic acid 7-(2,4-dichloro-pyrid-3-y1)-5-(2,2-difluoro-ethyl}-6-
oxo-5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compbund No. Al18 of Table A) from
2,2-dimethyl-propionic acid 7-(2,4-dichloro-pyrid-3-yl)-6-0x0-5,6-dihydro-pyrido[2,3-
20  b]pyrazin-8-yl ester (Example 1.7).
2,2-Dimethyl-propionic acid 7-(4,6-dich10ro-p}qid-3-yl)-5—(2,2—dif1uoro—ethyl)—6-
oxo-5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A20 of Table A) from
2,2-dimethyl-propionic acid 7-(4,6-dichloro-pyrid-3-yl)-6-o0x0-5,6-dihydro-pyrido[2,3-
blpyrazin-8-yl ester (Example 1.7). 7-(4,6-Dichloro-pyrid-3-y1)-5-(2,2-difluoro-ethyl)-8-
25 hydroxy-5H-pyrido[2,3-b]pyrazin-6-one (Compound No. A19 of Table A) was obtained
as a by-product.
Compound No. A30 of Table A was made by a method analogous to the method

set out in Examples 1.4 and 1.8.



8.60 (1H, d). B4 Et 2-chloro-4- t-Bu-(C0)0- 1.35 (s, 9H), 1.40 (t,

3H), methyl- 2.35 (s, 3H), 4.60 (q, 211), t hi azol - 5-yl - 8. 50
d, 1H), 8. B5 Me 3-nethyl- HO 2.56 3

gl—l) H)1 2‘”22"“5%?&‘8P%120| 5- 8. age(dy 1H) 8. 71(d(sll—l) FD"CT%B%"”S’@HZT\/E
3-methyl- i-Pr-(Q0)0- 1.37 (d, 6H), 2.5P'(s, 311), 1,2, 4-

2. Reactions which are covered by Schemes 1 and 2 where R* is a 5-membered ring,

Example 2.1: Preparation of 2-chloro-4-methyl-thiazole acetic acid

cl cl
ot s NeoH 1 5~
A\/‘%(N J\/I\(N
o} o)

5 2-Chloro-4-methyl-thiazole acetic acid was prepared by hydrolysis of ethyl 2-

chloro-4-methyl-thiazole acetate (which was made as described in EP27019), with
aqueous sodium hydroxide (fM) in aqueous methanol (1:1), and was used without further

purification.

10 Example 2.2: Preparation of 3-[2-(2-

pyrazine-2-carboxvlic acid methvl ester

0
N ~
’< (cocl),, E 0T g
DMF = /<
N NH S N
N

2-Chloro-4-methyl-thiazole acetic acid (Example 2.1) (2.50 g) was dissolved in
dichloromethane (70 ml) containing dry MN—dimethylformamide (“DMF”) (3 drops).

15 The reaction mixture was stirred until homogeneous and then cooled to 0°C. Oxalyl
chloride (2.66 ml) was added dropwise at 0°C, the reaction mixture was stirred at
ambient temperature for 4 hours and then evaporated. The reaction mixture was re-
dissolved in acetonitrile (30 m!) and added to 3-amino-pyrazine-2-carboxylic acid methyl
ester (1.82 g). The reaction was heated in a microwave to 85°C for 40 minutes and then

20 cooled to ambient temperature. The reaction mixture was diluted with ethyl acetate and
washed with aqueous sodium hydrogen carbonate (saturated), water and aqueous
hydrochloric acid (1M) and tﬁen water agailj.. The organic layer was dried over
magnesium sulfate and concentrated. The residue was purified using column
chromatography on silica gel (eluent: hexane / ethyl acetate 1:1) to give 3-[2-(2-chloro-4-

25 methyl-thiazol-5-yl)-acetylamino}-pyrazine-2-carboxylic acid methyl ester (0.98. g). 'H-



2.98 (sept, 111), 3.86 (s, 3H), oxadi azol -5- 8.55 (d, 1H), 8.66

(d, 111). Yl - - 79 - Comp No. RB R4 R5 1H NWMR (400 MHz, CDC13
except where indicated, chem' cal shifts in ppm B7 11
met hyl - | SEREAPBMI2 v - - pr-(Co)0- 1.40 (d, 311), %Cf’{ﬁimlﬁfgﬂ 0127

3.03 (sept, 111), 7.52 (s 1H), 8.62 (nP22H), 10.47 (s 1H). B8 Me
3-trifluoro- i-Pr-(C0)0O- 1.40 (d, 611), 3.02 (sept 111) rrethyl

3.88 (s, 31%\,,I 7.46 (s, 1 | soxazol - 5- 57 (d 11) é
1H) . R (400 MHz, CDCl3): 2.40 (s, 3H), 4.05 (s, 3H, 410(s, 2H), 845 (d 1H) 86 (d,

1H), 10.9 (s, 1H) ppm.

Example 2.3: Preparation of 7-(2-chloro-4-methyl-thiazol-5-yl)-8-hydroxy-54-
5 ido[2.3-hlpyrazin-6-one (Compound No. Bl of Table B

. : Cl
AN - : OH .S’\<
[ ° g KCOs - N
N x
Yz ,< _ xR
NT ONH SR |
Sl
OM( Oy e

3-[2-(2-Chloro-4-methyl-thiazol-5-yl)-acetylamino]-pyrazine-2-carboxylic acid
methyl ester .(Example 2.2) (1.020 g) was heated to 110°C with potassium carbonate

A (1.08 g) in dry N, N-dimethylformamide (30 ml) for 3 hours. The reaction mixture was
10  allowed to cool to ambient temperature, diluted with .water and the mixture extracted
with ethyl acctate. The aqueous fraction was acidified to pH 3 by addition of
concentrated hydrochloric acid (36% by weight in water) and then extracted again with
ethyl acetate. The organic fraction was washed with water, dried over magnesium sulfate,
and concentrated to give Compound No. Bl of Table B (0.61g ).

15 ,
Example 2.4: Preparation of isobutyric acid 7-(2-chloro-4-methyl-thiazol-5-y1)-6-0xo0-

5,6-dihydro-pyrido[2.3-b azin-8-vyl ester Com ound No. B9 of Table B

CI' O

o T

7-(2-Chloro-4-methyl-thiazol~5-yl)-8-hydroxy—5H—pyrido[2,3-b]pyrazin—G-one
20 (Example 2.3) (0.30 g), isobutyryl chloride (0.13 ml), and pyridine (0.10 ml) were stirred
in dichloromethane (15 ml) at ambient temperature for 2 hours. The reaction mixture was
washed successively with aqueous hydrochloric acid (1M), aqueous sodium hydrogen
carbonate (saturated) and water. The organic fraction was dried over magnesium sulfate

and concentrz;ted to give Compound No. B9 of Table B {0.220 g).



Yl - B9 H 2-chloro-4- i-Pr-(C0)0- 1.25 (m 611), 2.35 (s, 3H),
methyl- 2.70 (m 1H), 8.55 (d, 211), t hiazol -5-yl- 10.2 (s, 1H).
B10 H 3-t rwblw®rneesiO- 7.64 (s, 111), 8.60 (d, 1H),  metos2009/000127
i soxazol -5- 8.71 (d, 114). Yl - Bllgtl- 2- chl or o- 4- '
trifluoro-nethyl-thiazol-5-yl- HO 8.52 (d, 1H), 8.66 (d, 111). Bl2

Example 2.5: Preparation of isobutvric acid 7- 2-chloro—4-nieth 1-thiazol-5-y1)-5-methvl-

6-0x0-5,6-dihydro-pyrido[2,3-b]pyrazin-8-vl ester (Compound No. B2 of Table B)

- 0 S’\< _ Mel 0”0 S/\<
N S N —_— "N ~ N
| A K,CO, RN
b 0 -
N©ON O N N0
" |
5 Isobutyric acid 7-(2-chloro-4-methyl-thiazol-5-y1)-6-0x0-5,6-dihydro-pyrido[2,3-

blpyrazin-8-yl ester (Example 2.4) (0.10 g), methyl iodide (0.18 ml) and potassium
carbonate (0.073 g) were heated in acetonitrile (4 ml) in a microwave to 100°C for 10
minutes. The reaction mixture was allowed to cool to ambient temperature and then
diluted with ethyl acetate and water. The phases were separated and the organic phase

10 was washed with water, aqueous sodium hydrogen carbonate (saturated) and brine, dried

over magnesium sulfate and concentrated to give Compound No. B2 of Table B (0.078
g

Compound Nos. B3 and B4 of Table B were made by methods analogous to the

15  method set out in Example 2.5.

Exa_mple 2.6: Preparation of 7-(5-difluoromethoxy-1-methyl-3-trifluoromethyl-1H-
azol-4-v1)-8-hydroxy-5H-pyridof2,3-bipyrazin-6-one (Compound No. B26 of Table

B)
0
\ FLON__y
- OH =
[ X o K,CO, N - N—
— -
o ~/ N N0 \( |
o " "
F

20
3-[2-(5-Difluoromethoxy-1-methyl-3-trifluoromethyl- 1 H-pyrazol-4-yl)-
acetylamino]-pyrazine-2-carboxylic acid methyl ester (0.980 g) was heated to 100°C



H 2,5-dichloro- HO- 7.02 (s, 111), 8.49 (d, 1H), thiophen-3- 8.60

(d, 111). Yl- B13 H 3-nethyl- HO (d6-DMBO) 2.29 (s, 3H), 6.81
| soxazol - gﬁé‘f I—Q 8.58 (d, 1H), 8.69 (d, Yl - 11€1§) 12.?:8 Sbs,
1H). Bl4 H’V§2 0214 HO (de-DMBO) 2.20 (s, 3H), 6. EETGBLY000127

pyrazol -5-yl- (s, 1H), 8.36 (m 2H) Bt%4-

with potassium carbonate (0.662 g) in dry MN-dimethﬂformamide (10 ml) for 3 hours.
The reaction mixture was allowed to cool to ambient temperature; diluted with water and
the mixture extracted with ethyl acetate. The aqueous fraction was acidified to pH 1-2 by
addition of aqueous hydrochloric acid (2M) and then extracted again with ethyl acetate.

5 The organic fraction was washed with water, dried over sodium sulfate, and concentrated

to give Compound No. B26 of Table B (0.805 g).

Example 2.7 Preparation of isobutyri i 5-difluoromethoxy-1-methyl-3-

triflucromethyl-1H-pyrazol-4-vl)-6-0x0-5,6-dihydro-pyrido[2.3-b]pyrazin-8-y! ester

10 {Compound No. B23 of Table B)

Iz
T

7-(5-Difluoromethoxy-1-methyl-3-trifluoromethyl-14-pyrazol-4-yl)-8-hydroxy-
5H—pyrido[2,3-b]pyrazin—é-one (Example 2.6) (0.34 g), isobutyryl chloride (0.11 ml}, and
15 pyndine (0.10 ml) were stirred in dichloromethane (10 ml) at ambient temperature for 2
hours. The reaction mixture was washed successively with aqueous hydrochloric acid
(1M), aqueous sodium hydrogen carbonate (saturated) and water. The organic fractiqn
was dried over sodium sulfate and concentrated to give Compound No. B23 of Table B
(0.335 g).
20
Compound No. B28 of Table B and Compound No. C5 of Table C were made by

methods analogous to the method set out in Example 2.7.



H i soxazol -5- HO- (d6-DVBO) 6.95 (d, 111), YI- 8.59 (d, 111), 8.61
(d, 1H), 8.70 (d, 111), 12.40 (s, 111). B16 H 3- rrethyl

i - Pr-(Q0) q"?%“z%f-éﬂz 611), 2.39 (s, 311), isoxazol- 11f ﬁﬂ%ﬂ}w&%ln

111), 7.26 yl - 859(d 2H), 10.35 (bs,
3-net hyl - t - Bu- (C0) O- 1 53 (s, -9H), 2.48%¢s, 311), |soxazol ‘
7.24 (s, 114), 8.53 (d, 1H),

Exampile 2.8: Preparation of isobutyric acid 7-(5-diflucromethoxy-1-methyl-3-
iriflnoromethyl-1H-pyrazol-4-yl)-5-(2.2-difluoro-ethyl)-6-0x0-5,6-dihydro-pyrido[2,3-
blpyrazin-8-yl ester (Compound No. B24 of Table B)

F
. /K,O_Tf

Hunigs base
i

5 Isobutyric acid 7-(5-difluordmethoxy-1-methyl-3-trifluoromethyl-1 H-pyrazol-4-
yl)-6-0xo-5,6-dihydro-pyrido[2,3-b]pyra.zin-‘8-yl ester (Examf)lé 2.7)(0.335 g), 2,2~
difluoroethyl triflate (0.32 g) and Hunigs base (0.2 ml) were stirred in acetonitrile (12 ml)
at ambient temperature for 30 minutes. The reaction mixture was poured into water and
extracted with ethyl acetate. The phases were separated and the organic phase was

- 10 washed with water, aqueous sodium hydrogen carbonate (saturated) and brine, dried over
anhydrous sodium sulfate and concentrated to give Compound No. B24 of Table B
(0.280 g). '

Compound No. B29 of Table B and Compound No. C6 of Table C were made by

15  methods analogous to the method set out in Example 2.8.

Example 2.9: Preparation of 7-(5-difluoromethoxy-1-methyl-3-trifluoromethyl-1H-

pyrazol-4-v1)-5-(2.2-difluoro-ethy-8-hydroxy-5SH-pyrido[2,3-b]pyrazin-6-one
{Compound No. B25 of Table B)

F.C
O":i -"'N\
N—
NaOH [N\ N .
- -
O
o
N N0 \(

20



Y- 8.58 (d, 111), 9.40 (bs, 111). B18 H 3-nmethyl-1H i-Pr-(Q0)O0-
1.37 (d, 6H), 2.70 (d, 3H), pyrazol -5-yl- 3.77 (m 111), 7.42 (d,

111), 855 (d 1H), 8.62 (d, 1H), 8.98 (bs, 111), 13.58 (s
1113.. B19 \YPSZQ‘Hé‘P‘H;‘H -H)lH t-BuE(CI))(I;? 1.55 (s, 9I(—I), 2.66‘>sz ,32?13%’,‘".‘1"7
pyrazol -5-yl - 7.40 (d, 111), 8.54 (d, “ffy, 8.61 (d, 1H), 9.06
(bs, 1H),

A solution of isobutyric acid 7-(5-difluoromethoxy-1-methyl-3-trifluoromethyl-
1H-pyrazol-4-yl)-5-(2,2-difluoroethyl)-6-0x0-5,6-dihydro-pyrido{2,3-b]pyrazin-8-yl
ester (Example 2.8) (0.138 g), sodium hydroxide (0.022 g) in methanol (4 ml) and Watér
(1 ml) were stirred at ambient temperature for 3 hours. The reaction mixture was poured

5 . into water and neutralised by addition of aqueous hydrochloric acid (2M). The mixture
was extracted with ethyl acetate. The organic phase was washed with water, aqueous
sodiumn hydrogen carbonate (saturated) and brine, dried over anhydrous sodium sulfate

and concentrated to give Compound No. B25 of Table B (0.095 g).

10 Compound No. B30 of Table B was made by a method analogous to the method

set out in Example 2.9.

3. Example of a reaction covered by Scheme 6

15  Example 3.1: Preparation of methanesulfonic acid 7-(3.5-dichloro-

dihydro-pyrido[2.3-b]pyrazin-8-yl ester (Compound No. A4 of Table A)

Cl
N Cl

OH
| MeSO,Cl
N\ 3 N/
| P (i-Pr),NEt
NT N0

To a suspension of 7-(3,5-dichloro-pyrid-2-yl)-pyrido{2,3-b] pyrazine-6,8-diol
(Example 1.2) (0.20 g) and N-ethyl-diisopropylamine (0.126 g) in dry dichloromethane

20 (15 ml) was added methane sulfonyl chloride (0.074 g). The reaction mixture was stirred

at ambient temperature for one hour and then stored at ambient temperature for 16 hours.
The reaction mixture was diluted with aqueous hydrochloric acid {1M). The phases were
separated and the organic layer was concentrated. The residue was purified by reverse
phase HPLC to give Compound No. A4 of Table A as a pale brown solid (0.055 g).

25



13.55 (s,

111). - 80 - Conp No. R3 R4 125 1I-1-NWR (400 MHz, CDCL3

except where indicated; chemcal shifts in ppm) B20 Et 3-nethyl-
t - Bu- ( C0) Qwojzo(ﬁﬁ)((-lbz 3H), 1.50 (s, 9H),  isoxazol-5- peram2000@k)

4.59 (q,

2H) -~ 7.22 (s, 1H), 8.524d, 111), 8.57 (d, 1H).

B21 Et 3-nethyl - |-Pr-((1))0 1.35 (t, 3H) 1.45 (d, 6H),

i soxazol -

10

15

20

25

4. Examples of reactions covered by Scheme 7

Example 4.1: Prepar'atioﬁ of 3-bromomethyl-2.6-dichloro-pyridine

A NBS Br
=~ I .
Cl N Cl benzoyl peroxide

l

Cl

=

Cl \N
2.,6-Dich16r0-3—methyl—pyridine (3.6 g), N-bromosuccinimide (“NBS”) (3.98 g),

benzoyl peroxide-(catalyﬁc amount) and carbon tetrachloride (25 ml) were heated to
reflux and a 500 watt tungsten halogen lamp was used to initiate the reaction. Reflux was
continued for 8 hours. The reaction mixture was filtered to remove the solids and the
filtrate concentrated to yield a mixture of 3-bromomethyl—Z,6-dichlofo-pyri_dine, 3,3-
dibromomethyl-2,6-dichlore-pyridine, and 2,6-dichloro-3-methyl-pyridine (58:26:16).

The mixture was used without purification for the next step.

Example 4.2: Preparation of (2,6-dichloro-pyrid-3-yl)-acetonitrile

= | Br KCN = CN

g e ]

Ci N Cl Ci N Cl

Potassium cyanide (1.0 g) was dissolved in water by heating to 40°C. A mixture
of 3-bromomethyl-2;6-dichloro-pyridine, 3,3-dibromomethyl-2,6-dichloro-pyridine, and
2,6-dichloro-3-methyl-pyridine (Example 4.1) (3.2 g) suspended in ethanol (20 ml) was
added dropwise at 40°C over a period of 30 minutes. The reaction mixture was heated to
reflux for 3 hours. The reaction mixture was cdoled to 40°C and another equivalent of
potassium cyanide was added. The reaction mixture was heated to reflux for a further 3
hours and then stored at ambient temperature for 16 hours. The reaction mixture was
filtered to remove the solids and the solids were washed with ethyl acetate. The
combined filtrates were concentrated. The residue was diluted with ethyl acetate. The
organic solution washed with agqueous sodium hydrogen carbonate (saturated) and brine,
dried over magnesium sulfate, and concentrated. This residue was purified by column
chromatography on silica gel (eluent: ethyl acetate / hexane from 3:100 to 1:1) to give
slightly impure (2,6-dichloro-pyrid-3-yl)-acetonitrile (1.5 g) which solidified on standing.
This material was used without further purification. 'H-NMR (400 MHz, CDCl3): 3.83
(s, 2H), 7.37 (d, 1H), 7.85 (d, 1H) ppm.



2137 (s, 3H), 3.08 (m IN), YI- 4.58 (q, 2H), 7.21 (s, 1H),
8.52 (d, lH) 858(d IM. B22 Et 1-ethyl-5- EtO- 1.33 (t, 3H), 1.35

(t, 3H), 1.4 hyl -1H (t, 3H), 2.36 (s, 3H), 4.18 (
pyrazol 3W92°°9@%4024 25 (g, 2H), 4.53 %g] 2H), 6. Ig&&qzo%mqu’r
8.52 (s, 2H). B23 H 5-difluoro- i-PP2{Q0)O0-
= CN conc H,50, / 0
N ’ ' I
¢ N oCl o S e

(2,6-Dichloro-pyrid-3-yl)-acetonitrile (Example 4.2) (1.5 g) was dissolved in a
1:1 mixture of water and concentrated sulfuric acid. The reaction mixture was heated to
5  reflux for 3 hours, then allowed to cool to ambient femperature and stored at ambient
temperature for 16 hours. The reaction mixture was diluted with dichloromethane and the
phases were separated. The organic phase was dried over magnesium sulfate and
concentrated to give (2,6-dichloro-pyrid-3-yl)-acetic acid as a cream-coloured solid
(1.174 g). '"H-NMR (400 MHz, CDCls): 3.78 (s, 2H), 7.40 (d, 1H), 7.80 (d, 1H) ppm.

10
5. Examples of reactions covered by Scheme 8
Example 5.1: Preparation of (3.5-dichlcro-pyrid-2-yl)-acetic acid
Cl Ci
= o NaOH :
| cl cl
P _— = Q
N OEt |
N/ OH
(@) QEt
15 To a solution of 2-(3,5-dichloro-pyrid-2-yl)-malonic acid diethyl ester (118.5 g)

(prepared as described in WO 07/101859) in methanol (1 ml) was added aqueous sodium
hydroxide (47 g dissolved in 300 m] water). The reaction mixture was heated to 80°C for
1 hour. The methanol was evaporated and the pH of the aqueous phase adjusted to pH 4
by addition of glacial acetic acid and then extracted with ethyl acetate. The combined

20  organic phases were dried over magnesium sulfate and concentrated to give (3,5-
dichloro-pyrid-2-yl)-acetic acid as an off-white solid (50 g). 'H-NMR (400 MHz,
CDClL;): 4.04 (s, 2H), 7.81 (d, 1H), 8.45 (d, 1H) ppm:



1.20 (d, 3H), 1.26 (d, 3H), met hoxy-1- 2.84 (m 1H), 3.89 (s, 3H),
methyl-3- 6.61 (t, 1H), 8.55 (d, 2H), trifluoro- 10.17 (bs, 1H).
nmet hyl - 1H- yl- . B24 F2HC- 5-difluoro- i-Pr

(d, 3H). W%B%%‘%ﬁ) H2G- met hoxy=1- 2. 85 (sept, PQ:q;mer’qﬁog”’l”{’‘?‘%
3H), met hyl -3- 4.95 (dt, 2H), 6.20 (tt 1H), trifluoro-

6, Examples of reactions covered by Scheme 9

Example 6.1; Preparation of 3-(3-oxo-butyrylamino)-pyrazine-2-carboxylic acid methyl

ester .
0 : | ' o
[N\f-ko/ . O><O L [N\ | O/
N~ NH, MO N NH 0
AN
5 3-Aminopyrazine-2-carboxylic acid methyl ester (12 g) and 2,2,6-trimethyl-

[1,3]dioxin-4-one (15.6 ml) were heated to reflux for 6 hours. The reaction mixture was

concentrated. The residue was purified by column chromatography on silica gel (eluent:

ethyl acetate / hexane 4:1, then ethyl acetate) to give 3-(3-oxo-butyrylamino)-pyrazine-2-

carboxylic acid methyl ester as a beige solid (15 g). "H-NMR (400 MHz, CDCl): 2.33 (s,
10 3H), 3.91 (s, 2H), 4.05 (s, 3H), 8.40 (d, 1H), 8.51 (d, 1H), 10.06 (s, 1H) ppm. '

OH O
N\ O/
] P NaOMe N
N~ NH O ’ | '
o NS
)\)J\ N7 N7 ToH

3-(3-Oxo-butyrylamino)-pyrazine-2-carboxylic acid methyl ester (Example 6.1)

15 (15 g) in methanol (80 ml) was added to a suspension of sodium methoxide (7.2 g) in
methanol (80 ml). The suspension was heated to reflux for 2 hours and then stored for 16
hours at ambient temperature. The mixture was filtered and the filtrate was acidified to
pH 1 by addition of concentrated hydrochloric acid (36% by weight in water) and then
filtered again. The solid was washed with water and then diethyl ether to give 1-(6,8-

20  dihydroxy-pyrido[2,3-b]pyrazin-7-yl)-ethanone (10.1 g). 'H-NMR (400 MHz, dg-
DMSO): 2.70 (s, 3H), 8.60 (d, 1H), 8.71 (d, 1H), 12.2 (s, 1H), 16.25 (s, 1H) ppm.



6.55 (t, 1H), 8.55 (d, 1H), met hyl - 1H pyrazol -4-yl- 8.60 (d, 1H).
825 F2HC- 5-difluoro- HO 3.90 (s, 3H), 4.90 (dt, 2H), HGC nethoxy-
- 6.18 6.70 (t, 1H) met hyl -3- 8.26 (bs,
trl‘&PGW@)'}*WBt hyl -1 H pyrazol - 4- ¥I - 8.70 (d, 1Hf T’!@%‘”ﬁ""]z;
5 dlfluoro- HO 3.88 (s, 3H), 6.81 (t met hoxy- 1- net hyl- 3-
trifluoro-nethyl-1H pyrazol -4-yl - 55(d 1H), 863(d 1H). B27 H

2- et hyl -5- HO
Example 6.3: Preparation of 8-hvdroxy-7-((Z)-4.4.,4-trifluoro-1 hvdroxv-3 0X0- but—l—

myl)-5H-pv1ido[2,3—b]pvrazln-6-_onc
CH O OH CH O

N SN
Nar ™ FC OEt [f\IK)J\CF
~
N N 0
H

sodlum

To a suspension of 1-(6,8-dihydroxy-pyrido{2,3-b]pyrazin-7-yl)-ethanone
5  (Example 6.2) (1.0 g) in ethyl triflucroacetate (14 ml) and was added sodium (0.56 g) il.‘l
portions. The reaction mixture was heated to reflux for 4 hours. The reaction mixture was
stored at ambient temperature for 16 hours and then poured into aqueous acetic acid
(1:1). The solid was isolated by filtration and washed with water, ethanol, ethyl acetate
- and diethyl ether and then dried to give a yellow solid (0.760 g). The solid was heated to
10 reflux for a further two days in ethyl trifluoroacetate (14 ml) and sodium (0.56 g) and
worked up similarly to give a darker yellow solid (0.515 g), which in turn was heated to
reflux again in ethyl trifluoroacetate (7 mi) and sodium (0.290 g) and worked up
similarly to give 8-hydroxy-7-(Z)-4,4,4-trifluoro-1-hydroxy-3-oxo-but-1-enyl)-5H-
pyrido[2,3-b]pyrazin-6-one as a dark yellow solid (0.190 g). TH-NMR (400 ~MHZ, dg-
15 DMSO): 7.30 (s, 1H), 8.45 (d, 1H), 8.51 (d, 1H), 11.36 (s, 1H), 11.97 (s, 1H) ppm.

Example 6.4: Preparation of 4.4.4-trifluoro-1-(8-hydrox

-6-0%0-5,6-dihydro-

blpyrazin-7-vl}-butane-1, 3-dione 3-oxime

OH OH 0 OH O w’OH
o
N N Q
H .
20 To a suspension of 4,4,4-trifluoro-1-(8-hiydroxy-6-oxo-5,6-dihydro-pyrido{2,3-

b]pyrazin-7-yl)-butane-1,3-dione (Example 6.3) (0.170 g) in ethanol (2 ml) was added
hydroxylamine hydrochloride (0.050 g). The reaction mixture was heated to reflux for 4 _
hours and was then stored at ambient temperature for 16 hours. The solid was isolated by
filtration and washed with ethanol, ethyl acetate, and diethy! ether and dried to give

25 4,4,4-trifluoro-1-(8-hydroxy-6-oxo0-5,6-dihydro-pyridof2,3-b]pyrazin-7-yl)-butane-1,3-
dione 3-oxime as a brown solid (0.078 g). "H-NMR (400 MHz, dg-DMSO): 3.61 (d, 1H),
3.86 (d, 1H), 8.57 (d, 1H), 8.67 (d, 1H), 12.35 (s, 1H) ppm.



4.31 (s, 3H), 8.56 (d, 1H), trifluoro- nmethyl-2H 8.65 (d, 1H).
1,2,3-triazol - 4-yl - WD 2009/ 090402PCT/ GB2009/ 000127 -81 -

Conp No. R3 R4 R5 ' H NVR (400 M-z, CDCI3 t where ingi o
chen cal ﬁ?ﬁ?”ﬁ?‘ﬁ"ﬁm 828 H 2 et hy1- 5, “i-Pr-(00)0- }’%%WQS%B%”
2.83 (sept, 1H), trifluoro- 4.31 (s, '3F), 8.54 (d, 1H),
methyl - 20 8.57 (d, 1H), 9.79 (bs, 1H).

Example 6.5: Preparation of 8-hvdroxy-7-(3-trifluoromethyl-isoxazol-5-yl)-5H-
pyrido[2,3-b]pyrazin-6-one (Compound No. B10 of Table B)
o-N

: _OH
P on
N TFA \
. RN CF T CFy
% |
N N 0] . . P
H N H 0

5 A suspension of 4,4,4—triﬂuoro-l-(8-hydroxy—6—0xo-5,6-dihydro—15yrido[2,3—

b]pyrazin-7-yl}-butane-1,3-dione 3-oxime (Example 6.4) (0.068 g) in trifluoroacetic acid
(“TFA™) (0.5 ml) was heated to reflux for 7 hours. The solid was isolated by filtration
and washed with diethyl ether and then dried. The solid was heated to reflux again in
trifluoroacetic acid (“TFA”) (2.0 ml) for 2 days and worked up similarly to give

10 Compound No. B10 of Table B {0.050 g).

Compound Nos. B13, B14 and B15 of Table B and Compound No. C1 of Table C
were made by methods analogous to the methods set out in Example 6.3, Example 6.4
and Example 6.5. |
15

Example 6.6: Preparation of isobut

-7-(3-trifluoromethyl-isoxazol-5-

yD-pyrido[2.3-blpyrazin-8-vi ester (Compéund No. B7 of Table B)

i X
OH O’N\ \])km 07 o O"N\
CF ' CF,’
I N\ _ T 3 N\ N . 3
A —
N N OH ' pyridine N ﬁ 9]

To a solution of 8-h$/droxy-7-(3-triﬂuoromethyl-isoxazol-s-yl)-5H~p§,q1'do[2,3-

20  b]pyrazin-6-one (Example 6.5) (0.037 g) and pyridine (0.1 ml) in dichloromethane (2 ml)
was added dropwise isobutyryl chloride (0.05 ml). The reaction mixture was stirred at
ambient temperature for 6 hours and stored at ambient temperature for 16 hours. The
reaction mixture was diluted with ethyl acetate, and the organic phase was washed

successively with water, aqueous sodium hydrogen carbonate (saturated) and brine. The



1,2,3-triazol - 4-y| - B29 F2HC- 2-nethyl-5- i-Pr-(C0)0- 1.25 (d,
6H) , 284(sept 1H), H2C- trifluoro- 4.31 (s, 3H), 4.95 (dt, 2H),

ﬁ;hyl 4- y‘ivog"‘%éé‘gl ’2HC 2- r8net5 ﬁyl(OI 1E|)c>’724 %4 (g tng)az%ETﬁiB%{“%g““‘glgh)

10

15

20

organic phase was dried over magnesium sulfate and concentrated to give Compound No.

B7 of Table B as a pale yellow solid (0,038 g).

Compound Nos. B16, B17, B18 and B19 of Table B and Compound Nos. C2 and

C4 were made by methods analogous to the method set out in Example 6.6.

Example 6.7: Preparation of isobutyric acid 5-methyl-6-0x0-7-(3-trifluoromethyl-
1soxazol-5-yl)-5,6-dihydro-pyrido{2.3-b]pyrazin-8-yl ester (Compound No. B8 of Table

B)
N Mel 0”0 o
N\ X S 3 - N ~ CF
| K,CO, [\ =
o
P
NN N ITI o

Potassium carbonate (0.023 g) and methyl iodide (0.01 ml) were added to

isobutyric acid 6-hydroxy-7-(3-triflucromethyl-isoxazol-5-yl)-pyrido[2,3-b}pyrazin-8-yl
ester (Example 6.6) (0.030 g) in acetonitrile (1.5 ml). The reaction mixture was heated in
a microwave to 100°C for 10 minutes. The reaction mixture was diluted with ethyl
acetate and water. The phases were separated. The organic phase was washed with water
and brine, dried over magnesium sulfate and concentrated. The residue was purified by
column chromatography on silica gel (eluent: ethyl acetate / hexane 1:2 to 1:1) to give

Compound No. B8 of Table B (0.025 g) as a colourless oil that solidified on standing.

. Compound Nos. B20, B21 and B22 of Table B and Compound No. C3 of Table C

were made by methods analogous to the method set out in Example 6.7.



H2C trifluoro- 6.22 (tt, 1H), 8.38 (bs, 1H), met hyl -2H  8.51 (d,
1H), 8.71 (d, 1H). 1,2,3-triazol - 4-yl - Table C

Conpounds o ormula (C), where R3, R4 and R5 have the I .
described ¥ 2?%@5&1&% e Sbelow, and R4 i é a bicyclic ri ﬁé&lc%éﬁw%ﬁ%hp
No. R3 R4 Rs "H- NVR (400 MHz, CDC13 exc¢ E)f wher e indi cated; chem cal
shifts in ppm d H 2,5-dinethyl- pyrazolo[1,5- abyrimdin- HO 2.31
(s, 3H), 2.54 (s, 3H), 6.39 (s, 111 6.86 (s, 111), 8.62 (s, 111),
8.74 (s, 1|_|\7 Examples of reactions covered by Scheme 10

-6-0%0-3,6-dihydro-

Example 7.1: Preparation of 8-hydrox tdo[2,3-blpyrazine-7-

carboxvlic acid methyl ester

O.
N - 0o 0
> o
(T R e [\jj%
N~ NH, .0 0 MeOH

5 Sodium methoxide (6.5 ml) (30% by weight in methanol) was dissolved in

methanol (75 ml) at room temperature. Dimethyl malonate (3.7 ml) was added dropwise
at ambient temperature over a period of 20 minutes and the reaction stirred at ambient
temperature for 1 hour. Methyl 3-dminopyrazine-Z-carboxyIatc (5.0 g) was added in
portions at ambient temperature over a period of 40 minutes. The reaction mixture was

10 heated to reflux for 3 days, and then allowed to cool. The solvent was concentrated. The
residue was dissolved in water-and acidified with concentrated hydrochloric acid (36%
by weight in water). The precipitate was isolated, washed with water, methanol and ethyl
acetate, and dried under high vacuum to give 8-hydroxy-6-oxo0-5,6-dihydro-pyrido[2,3-
b]pyrazine-7-carboxylic acid methyl ester as a beige solid (4.16 g). "H-NMR (ds-

15 DMSO): 3.80 (s, 3H), 8.59 (s, 1H), 8.70 (s, 1H) ppm.

Example 7.2: Preparation of 8-isobutyrvloxy-6-oxo-5.6-dihydro-pyrido[2,3-b]pyrazine-7-

carboxyvlic acid methvl ester

- L
CI O O
\ ~x ' N
—_— [ RSN
molecular =
sieves N ﬁ
20 To a suspension of 8~hydroxy—6-oxo-5,6—dif1ydro-pyrido[2,3-b}pyrazine—7—

carboxyﬁc acid methyl ester (Example 7.1) in 1,2-dichloro-ethane (9 ml) was added
powdered molecular sieves (4A) followed by dropwise addition of isobutyryl chloride
(0.048 ml). The reaction mixture was heated to reflux for 5 hours, cooled to ambient

temperature and filtered. The filtrate was concentrated to give 8-isobutyryloxy-6-oxo-



7-yl- 12.15 (bs, 1H), 12.42 (bs, 1H). C2 H 2, 5-di net hyl -
t-Bu-(C0)0- 1.10 (s, 9H), 2.45 (s, 3H), pyrazol o[ 1,5- 2.59 (s,

3H), 6.41 . _ imdin- 6.66 , 1H), 8.55 ;
oK S &1 bty LDV €06 (5, 1 855 Gyt
2.43 (s, 3H), pyrazolo [1,5- 2.58 (s, 3H), 3.86 (s, 3H,

5,6-dihydro-pyrido[2,3-b]pyrazine-7-carboxylic acid methyl ester as a light brown solid
(0.166 g) which was used without further purification.

Exampie 7.3: Preparation of 8-isobutyrylox

5  blpyrazine-7-carboxylic acid meihvl ester

OIO O OjA/O O
N Mel N
[\ ~ o~ —_ [\ =3 o~
= K,CO
N N o B N SN0
H |

To a suspension of 8-isobutyryloxy-6-0x0-5,6-dihydro-pyrido[2,3-b]pyrazine-7-
carboxylic acid methyl ester (0.422 g) (Example 7.2) in acetonitrile (12 ml) was added
potassium carbonate (0.401 g) followed by methyl iodide (0.30 ml). The reaction mixture

10 was heated to 100°C for 10 minutes in a microwave, and then cooled to ambient
temperature. The reaction mixture was diluted with ethy] acetate and water. The phases
were separated. The organic phase was washed with water and brine, dried over
magnesium sulfate and concentrated. The residue was purified by column ‘
chromatography on silica gel (eluent: ethyl acetate / hexané 1:2 to 1:1) to give 8-

15 isobutyryloxy-5-methyl-6-0x0-5,6-dihydro-pyrido[2,3-b]pyrazine-7-carboxylic acid X
methy! ester as an orange oil (0.418 g). "H-NMR (400 MHz, CDCL): 1.36 (d, 6H), 2.95
(sept, 1H), 3.79 (s, 3H), 3.94 (s, 3H), 8.49 (d, 1H), 8.59 (d, 1H) ppm.

Example 7.4: Preparation of 8-hydroxy-5-methyl-7-(3-methyl-1.2.4-oxadiazol-5-vl)-5H-

20  pyrido[2.3-blpyrazin-6-one {Compound No. B3 of Table 5)

0“0 o i BH 0N
PORI so 6
L l o
L NN o

To a solution of 8-isobutyryloxy-5-methyl-6-0x0-5,6-dihydro-pyrido[2,3-
b]pyrazine-7-carboxylic acid methyl ester (Example 7.3) (0.10 g) in toluene (4 ml) was




al pyrimdin- 6.40 (s, 1H), 6.63 (s, 1H), 7-yl- 8.51 (d, 1H), 8.62
(d, 1H). WD 2009/090402PCT/ GB2009/ 000127 - 82 - Conp No. R3 R4 RS

"1l - NVR ( , 13 except where indicated; chemc | |
ppm C4 ﬁggzaﬂj@?% hyl - pyrazolo[1,5- i-Pr-(C0)0- 1. O?C(' §J 2@%@?6@? 12
(d, 3H), 2.44 (s, 3H), 2.60 (s, 3H), -&fpyrimdin- 2.72 (sept, 1H),
6.42 (s, 1H), 7-yl- 6.65 (s, 1H), 8.55 (d, 1H), 8.59 (d, 1H),
10.38 (bs, 1H). G5 H L ) )

added N-hydroxy-acetamidine {0.025 g). The reaction mixture was heated to reflux for

16 hours. The reaction mixture was cooled to ambient temperature-and the solid was

isolated by filtration and dried to give Compound No. B5 of Table 5 (0.050 g).

5  Example 7.5; Preparation of isobutyric acid 5-methyl-7-(3-methyl-1,2.4-oxadiazol-5-y1)-
6-0x0-5.6-dihydro-pvrido[2.3-b]pyrazin-8-vl ester {Compound No. B6 of Table B)

O I
oH o—-N . N
N\ ) O O
| RN = N S S N
y - [ =
N ;Iq 0 pyridine N N 0
' l

To a solution of 8-hydroxy-5-methyl-7-(3-methyl-1,2,4-oxadiazol-5-yl)-5 H-

pyrido{2,3-b]pyrazin-6-one (Example 7.4) (0.044 g) and pyridine (0.018 ml) in

10 dichloromethane {1 ml) was added dropwise isobutyryl ;:hloﬁde (0.022 ml). The reaction
mixture was stirred at ambient temperature for 4 hours and then stored at ambient
temperature for 16 hours. The reaction mixture was diluted with more dichloromethane
and the mixture was washed successively with aqueous sodium hydrogen carbonate
(saturated), aqueous ammonium chloride (saturated) and brine. The organic fraction was

15  dried over magnesium sulfate and concentrated. The residue was purified by column
chromatography on silica gel (cluent: ethyl acetate / hexane 1:1) to give Compound No.
B6 of Table 6 as a pale yellow solid (0.020 g). |

20 Table A:
Compounds of formula (A), where R°, R“_ and R® have the values as described in the table

below and R* is a 6-membered ring.

R5
4
Noo R
- )
N~ N "0 ‘
e



2-methyl - t-Bu-(C0)0- 1.20 (s, 9H), 2.64 (s, 3H), benzoxazol - 7.40
(dd, 1H), 7.42 (m 2H), 5-yl- 7.62 (d, 1H), 8.48 (d, 1H), 8. 50
d, 1H). EoHcC 2-methyl - t-Bu-(C0)0- 1.21 (s, 9H),
|(420- E%nzﬁgz"’@"jﬁ"” 2 96 (ét . 2H), gs. 039- 6.38 (t E , ED yl -%’C%Z,ﬁ"‘”f’ﬁg%
(dd, 1H), 7.53 (d, 1H), 7.77 (d, 1H)"8.50 (d,
Comp |R’ R’ R> "H-NMR (400 MHz, CDCls
No. except where indicated;
chemical shifts in ppm)
Al H 3,5-dichloro- | HO- DMSO-d6: 8.03 (d, 1H), 8.23
pyrid-2-yl- (d, 1H), 8.28 (d, 1H), 8.51 (d,
1H), 10.35 (s, 1H).
A2 Me 3,5-dichloro- | EtO(CO)0O- 1.34 (t, 3H), 3.88 (s, 3H),
pyrid-2-yl- 4.31 (q, 2H), 7.88 (d, 1H),
8.55 (d, 1H), 8.5%9 (d, 1H),
8.65 (d, 1H).
A3 H 3,5-dichloro- | EtO(CO)0O- 1.34 (t, 3H), 4.32 (q, 2H),
pyrid-2-yl- ' 7.88 (4, 1H), 8.59 (m, 3H),
9.84 (s, 1H).
A4 H 3;5-dichloro- | Me(80;)0- 3.50 (s, 3H), 7.90 (d, 1H),
pyrid-2-yl- 8.64 (m, 3H).
A5 H 3,5-dichloro- | i-Pr-(CO)O- DMSOQ-d6: 1.10(d, 6H), 2.84
' pyrid-2-yl- (m, 1H), 7.40 (t, 2H), 8.60 (d,
‘ 1H), 8.74 (d, 1H), 13.0 (s,
1H).
A6 Et 3,5-dichloro- | i-Pr-(CO)O- 1.16 (d, 6H), 1.35 {t, 3H),
pyrid-2-yl- : 4.55 (g, 2H), 7.86 (d, 1H),
8.48 (d, 1H), 8.58 (d, 1H),
8.61 (d, 1H).
A7 Me 3,5-dichloro- | i-Pr-(CO)O- | 1.10 (s, 3H), 1.14 (s, 3H),
pyrid-2-yl- 2.64 (m, 1H), 3.88 (s, 3H),
7.78 (d, 1H), 8.50 (d, 1H),
8.61 (d, 1H),-8.63 (d, 1H).
A8 H 3,5-dichloro- | t-Bu-(CO)O- 1.18 (s, 9H), 8.57 (d, 1H),
pyrid-4-yl- 8.61 (d, 1H), 8.62 (s, 2H),
: 10.31 (s, 1H).
A9 Me 3,5-dichloro- | t-Bu-(CO)O- 1.17 (s, 9H), 3.88 (s, 3H),
pyrid-4-yl- 8.53 (d, 1H), 8.61 (s, 2H),
: 8.64 (d, 1H).
Al0 | Bt 3,5-dichloro- | +-Bu-(CO)O- | 1.17 (s, 9H), 1.37 (t, 3H),
pyrid-4-yl- 4.59 (q, 2H), 8.52 (d, 1H),
8.60 (s, 2H), 8.63 (d, 1H).
All F,HC- | 3,5-dichloro~- | t-Bu-(CO)O- | 1.18 (s, 9H), 4.98 (dt, 2H),
HC- pyrid-4-yl- 6.24 (it, 1H), 8.58 (d, 1H),
8.62 (s, 2H), 8.64 (d, 1H).
Al2 FHC- | 3,5-dichloro- | HO- 4.93 (dt, 2H), 6.24 {tt, 1H),
H,C- pyrid-4-yl- 8.54 (d, 1H), 8.62 (s, 2H),
8.76 (d, 1H).
Al3 H 2,6-dichloro- | HO- CD;0D: 7.51 (d, 1H), 7.83
pyrid-3-yl- (d, 1H), 8.57 (d, 1H), 8.65 {d,
1H).
Al4 H 2,6-dichloro- t-Bu-(CO)0O- 1.22 (s, 9H), 7.37-(d, 1H),
pyrid-3-yl- 7.63 (d, 1H), 8.55 (d, 1H),
8.58 (d, 1H), 10.05 (s, 1H).




1H), 8.58 (d, 1H). Biological Exanples 5 Exanple Bl: Herbicidal
action Seeds of a variety of test species were sown in
sterilise d soil in seed trays each having 96 Af
cultivati %3#@@%@4&0 9 days cultivation 7(7Qost - emer genc%@t‘?lﬁ&g@mb&a?
controlled conditions in a climatic chanber (cultivation at 23/17C,
day/ night; 13 hours light; 50-60% humdity), the plants were treated
Wi th an aqueegs—spray—soehutjon—of 10 1000 ngl1-of the active
i ngredi ent di-S5W veE in 13%' DVBO (di hBt hyl sul f pxXideIREHS MNze7PEE- 5
as a sol vent No%qui val ent {to 1000 Wha, The pl ant $¥EPeVRrdiRficalsdy he
climatic chanber after application at (24/19C, ¢d&henHeadReifts Ippsdyr s

| i ght; 50-60%lAuni dMey) gridb-dighlerced |t tBEECQA-| v 1AL (%PHY 3dbys, 3Dt i |
the test was$ eval uated (J@yndBeylal damage to pl aRB6 (@) 1H)G.dbfaid).t o
plant) 15 Table Bl Applijcati on post} energence 28.5Cd HNR.62A3, HE). A7
B2 Rate (g/ha)161000F,HIMO | RONEICHIORO SHEBE(CO®-7 D1RAMOBHY 4D5(dh 2AVARE
027 0 SOLN, 0 0 Oafz- WDp2£183/490402 PCT/ G389 4t,Q00,1237 (d, 1H),83 t
' 7.62 (d, 1H), 8.57 (d, 1H),

8.61 (d, 1H).
Al7 | H 24-dichloro- | +-Bu-(CO)O- | 1.18 (s, 9H), 7.42 (d, 1),
pyrid-3-yl- 8.37 (d, 1H), 8.56 (d, 1H),

8.58 (d, 1H), 9.74 (s, 1H).
Al8 |FHC- |24-dichloro- |1Bu(CO)O- | 1.18 (s, 9H), 4.98 (dt, 2H),

H,C- | pyrid-3-yl- 6.25 (tt, 1H), 7.42 (d, 1H),
' 8.37 (d, 1H), 8.57 (d, 1H),
: 8.62 (d, 1H).
Al9 . | F.HC- | 4,6-dichloro- | HO- 174.91 (dt, 2H), 6.22 (tt, 1H),
HC- | pyrid-3-yl- 7.54 (s, 1H), 8.39 (s, 1H),

8.52 (d, 1H), 8.72 (d, 1H).
A20 [FHC- |4,6dichloro- | tBu-(CO)O- | 1.22 (s, 9H), 4.96 (dt, 2H),

H,C- pyrid-3-yl- 6.24 (tt, 1H), 7.54 (s, 1H),
8.29 (s, 1H), 8.57 (d, 1H),
8.62 (d, 1H).
A21 F,HC- | 2,5-dichloro- | HO- 4.91 (m, 2H), 6.23 (tt, 1H),
H,C- pyrid-4-yl- - | 7.40 (s, 1H), 8.51 (s, 1H),
8.53 (d, 1H), 8.74 (d, 1H).
A22 |H 2,5-dichloro- | HO- 7.40 (s, 1H), 8.50 (s, 1H),
pyrid-4-yl- 8.52 (d, 1H), 8.69 (d, 1H).
A23 H 2,5-dichloro- t-Bu-(CO)O- 1.22 (s, 9H), 7.29 (s, 1H), -
pyrid-4-yl- 8.51 (s, 1H), 8.56 (m, 2H).
A24 H 2,4-dichloro- | HO- CD50D: 7.61 (d, 1H), 8.36
pyrid-3-yl- (d, 1H), 8.59 (d, 1H), 8.67 (d,
1H).
A25 H 3,5-dichloro- | HO- 8.02 (m, 4H).
pyrid-4-yl-
A26 H 4 6-dichloro- | HO- 7.53 (s, 1H), 8.39 (5, 1H),
‘ pyrid-3-yl- 8.52 (d, 1H), 8.67 (4, 1H).
A27 H 4,6-dichloro-  |t-Bu-(CO)O- 7.53 (s, 1H), 8.39 (s, 1H),
pyrid-3-yl- 8.52 (d, 1H), 8.67 (d, 1H).
A28 H 5-chloro-3- HO- 8.08 (d, 1H), 8.51 (s, 1H),
fluoro-pyrid-2- 8.56 (d, 1H), 8.65 (d, 1H).
yl-
A29 H 3-chloro-5- HO- 7.73 (d, 1H), 7.94 (d, 1H),
trifluoromethyl 8.53 (d, 1H), 8.68 (d, 1H).

-pyrid-2-yl-
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Comp |[R’ R* R’ '"H-NMR (400 MHz, CDCly
No. except where indicated;
: chemical shifts in ppm)
A30 FHC- | 2-chloro-6- i-Pr-(CO)O- 1.12 (4, 3H), 1.19 (d, 3H),
H,C- trifluoromethyl 2.80 (m, 1H), 4.97 (m, 2H),
-pyrid-3-yl- 6.26 (m, 1H), 7.62 (d, 1H),
7.85 (d, 1H), 8.54 (d, 1H),
- 8.68 (d, 1H).
A3l H 6-methyl-2- HO- (ds-DMSO) 2.44 (s, 3H), 6.66
trifluoromethyl (s, 1H), 8.58 (m, 2H), 12.14
-pyrimidin-4- (bs, 1H).
yl-
Table B:

Compounds of formula (B), where R*, R* and R’ have the values as described in the table

below, and R*is a 5-membered ring.

RS
4
204
/
N N @]
F|aa

Comp |R’ R* R’ 'H-NMR (400 MHz, CDCl,

No. except where indicated;

chemical shifts in ppm)

B1 H 2-chloro-4- HO- (d¢-DMSO): 2.25 (s, 3H),
methyl- 8.25 (d, 1H), 8.65 (d, 1H).
thiazol-5-yl-

B2 Me 2~chloro-4- i-Pr-(COYO- | 1.25 (m, 6H), 2.35 (s, 3H),
methyl- 2.90 (m, 1H), 3.85 (s, 3H),
thiazol-5-yl- 8.50 (d, 1H), 8.60 (d, 1H).

B3 Me 2-chloro-4- t-Bu-(CO)YO- | 1.30 (94, s), 2.30 (31, s),
methyl- 3.85 (34, s), 8.50 (14, d),
thiazol-5-yl- 8.60 (1H, d).

B4 Et 2-chloro-4- t-Bu-(CO)O- | 1.35 (s, 9H), 1.40 (t, 3H),
methyl- 2.35 (s, 3H), 4.60 (q, 2H),
thiazol-5-yl- 8.50 (d, 1H), 8.60 (d, 1H).

B5 Me 3-methyl- HO- 2.56 (s, 3H), 3.84 (s, 3H),
1,2,4- 8.65 (d, 1H), 8.71(d, 1H).
oxadiazol-5-
yl-

B6 Me 3-methyl- i-Pr-(CO)O- | 1.37 (d, 6H), 2.51 (s, 3H),
1,2,4- 2.98 (sept, 1H), 3.86 (s, 3H), -
oxadiazol-5- 8.55(d, 1H), 8.66 (d, 1H).
yl-




0 2

STEME =

Amar ant hus retrofl exus;

A3, A4,
B13, 314

Conmpound Nos.
and shovved Little or

pr ot ocol

g thbmfies

SOLNI
and A29 of Tabl e A, Conpound Nos.

B17, B18, B19, B20,,B21 and B22 of
Cl, C and C3 of Table 3 \X%re tested using the sane
no damage to the test plants under the

Stellaria nedia; NAAO: Nasturti um of fi ci nal e;
= Sol anum ni grum 10 Conpound Nos.

E%%U’(%E?ig{))é\%(zl’z'f

d

AI\/ARE

n

test condit fehs—Genpouhd—_Nos—15-8B9 .and B10 pf—Table B were not —
tested undef CPHBsd Broto¢8is so noidata is avhitFabfi(G0§MEHRdLRCL
compounds. | BRanplle B2: Herbicidal [acti on 205eEaR vdrreindisgstedt y of
test species werelsown ih standard|soil _in pot@hemigal ghifteinppmlat i on
for one day| BWe- edf genced-tofluadt er| i®rd@PsOcul t-4¥at BHH 1.42 (d, 3H),
(post - emer gence) ynder comethyl-l ed donditions | h0A(sghtatiSh @52 &s, (1&K),
24/ 16C, dayf ni ght;| 14 holiisexdzolhit ; {65% huni di 852 (th,/ )Pl a4k G, 136). e
sprayed wi th an aqueous $pkay sol utjiion derived fromthe fornul ati
of the technBgal aafeve |Bpgifdrent [iPracejone| 40\@1;611),@512(5@) 1H),
sol ution 25 contai|ni ng O} p¥hjmeen 20 (pol yoxyked. gl@tsym)e';agr( )TN
nonol aur at e, CAS RN 9005; idzaz8)5- The test pl ang sy )tgt@r(d W
gl asshouse junder gontrol |gd conditijons in a gl ass ouse (at 24/ 16C
day/ ni ght ; o houmsy i gh T Y e
After 13 days, the%t est J\%%E@l?a uat qydxe_'[g%l: o}ﬁ (H?%HV‘Q_%%&
= no damage to plant). 33;];;3@8.{_%;@2: Applicatifo erge é
No. Rate ( /:é‘iﬂ; Sl '\N_Apvqé%:}_- EHFAtGHEGHPEHE \6 \l.l
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1000 8 8 7 /8 5 methy!-
isoxazol-3-
yl-
B11 H 2-chloro-4- HO- 8.52 (d, 1H), 8.66 (d, 1H).
trifluoro-
methyl-
thiazol-5-yl-
Bl12 H 2,5-dichloro- | HO- 7.02 (s, 1H), 8.49 (d, 1H),
thiophen-3- 8.60 (d, 1H).
yl-
BI3 H 3-methyl- HO- (de-DMSO0) 2.29 (s, 3H), 6.81
isoxazol-5- (s, 1H), 8.58 (d, 1H), 8.69 (d,
: yl- 1H), 12.38 (bs, 1H).
Bl4 |H 3-methyl-1H- | HO- (ds-DMSO0) 2.20 (s, 3H), 6.80
pyrazol-5-yl- (s, 1H), 8.36 (m, 2H)
B15 H isoxazol-5- HO- (ds-DMSO) 6.95 (d, 1H),
yi- 8.59 (d, 1H), 8.61 (d, 1H),
. 8.70 (d, 1H), 12.40 (s, 1H).
B16 H 3-methyl- i-Pr-(CO)O- | 1.47 (4, 6H), 2.39 (s, 3H),
isoxazol-5- 3.11 (m, 1H), 7.26 (s, 1H),
yl- 8.59 (d, 2H), 10.35 (bs, 1H).
B17 H 3-methyl- t-Bu-(CO)O- | 1.53 (s, SH), 2.40 (s, 3H),
isoxazol-5- 7.24 (s, 1H), 8.53 (d, 1H),
yl- 8.58 (d, 1H), 9.40 (bs, 1H).
B18 H 3-methyl-1H- | i-Pr-(CO)O- | 1.37 (4, 6H), 2.70 (d, 3H),
pyrazol-5-yl- 3.77 (m, 1H), 7.42 (d, 1H),
8.55 (d, 1H), 8.62 (d, 1H),
8.98 (bs, 1H), 13.58 (s, 1H).
B19 H 3-methyl-1H- | t-Bu-(CO)O- | 1.55 (s, 9H), 2.66 (d, 3H),
pyrazol-5-yl- 7.40 (d, 1H), 8.54 (d, 1H),
8.61 (d, 1H), 9.06 (bs, 1H),
13.55 (s, 1H).
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Comp |R’ R’ R’ 'E-NMR (400 MHz, CDCl;
No. except where indicated;
| chemical shifts in ppm)

B20 Et 3-methyl- t-Bu-(CO)0O- | 1.35 (t, 3H), 1.50 (s, 9H),
isoxazol-5- 2.37 (s, 3H), 4.59 (q, 2H),
yi- - 17.22 (s, 1H), 8.52 (d, 1H),

8.57 (d, 1H).

B21 Et 3-methyl- i-Pr-(CO)O- | 1.35 (t, 3H), 1.45 (d, 6H),
isoxazol-5- 2.37 (s, 3H), 3.08 (m, 1H),
yl- - 4.58 (q, 2H), 7.21 (s, 1H),

' 8.52 (d, 1H), 8.58 (d, 1H).

B22 Et 1-ethyl-5- EtO- 1.33 (t, 3H), 1.35 (t, 3H), 1.46
methyl-1H- A (t, 3H), 2.36 (s, 3H), 4.18 (q,
pyrazol-3-yl | 2H), 4.25 (q, 2H), 4.53 (q,

' 2H), 6.43 (s, 1H), 8.52 (s,
2H).

B23 H 5-difluoro- i-Pr-(COYO- | 1.20 (d, 3H), 1.26 (d, 3H),
methoxy-1- 2.84 (m, 1H), 3.89 (s, 3H),
methyl-3- 6.61 (t, 1H), 8.55 (d, 2H),
trifluoro- 10.17 (bs, 1H).
methyl-15-
pyrazol-4-yl-

Bz4 F,HC- | 5-difluoro- i-Pr-(CO)O- | 1.20(d, 3H), 1.27 (d, 3H),
H,C- methoxy-1- - | 2.85 (sept, 1H), 3.89 (s, 3H),

methyl-3- 4,95 (dt, 2H), 6.20 (it, 1H),
trifluoro- 6.55 (t, 1H), 8.55 (d, 1H),
methyl-1H- 8.60 (d, 1H). -
pyrazol-4-yl-

B25 FHC- | 5-difluoro- HO- 3.90 (s, 3H), 4.90 (dt, 2H),

H,C- methoxy-1- 6.18 (tt, 1H), 6.70 (t, 1H)
methyl-3- '| 8.26 (bs, 1H), 8.51 (d, 1H),
trifluoro- 8.70 (d, 1H).
methyl-1H-
pyrazol-4-yl-

B26 H 5-difluoro- HO- 3.88 (s, 3H), 6.81 (t, 1H),
methoxy-1- 8.55(d, 1H), 8.63 (d, 1H).
methyl-3-
trifluoro-
methyl-1H-
pyrazol-4-yl-

B27 H 2-methyl-5- | HO- 431 (s, 3H), 8.56 (d, 1H),
trifluoro- ' 8.65 (d, 1H).
methyl-2H- :
1,2,3-triazol-

4-yl-
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Comp |[R’ R* R’ "H-NMR (400 MHz, CDCl;

No. ' except where indicated;

chemical shifts in ppm)

B28 H 2-methyl-5- | i-Pr-(CO)O- | 1.24 (d, 6H), 2.83 (sept, 1H),
trifluoro- 4.31 (s, 3H), 8.54 (d, 1H),
methyl-2H- 8.57 (d, 1H), 9.79 (bs, 1H).
1,2,3-triazol-
4-yl- '

B29 F,HC- | 2-methyl-5- | i-Pr-(CO)O- | 1.25 (d, 6H), 2.84 (sept, 1H),

H,C- trifluoro- 4.31 (s, 3H), 4.95 (dt, 2H),
methyl-2H- 6.22 (tt, 1H), 8.55 (d, 1H),
1,2,3-triazol- 8.61 (d, 1H).
4-yl-

B30 F.HC- | 2-methyl-5- | HO- 4.34 (s, 3H), 4.91 (dt, 2H),

H,C- trifluoro- 6.22 (it, 1H), 8.38 (bs, 1H),
methyl-2H- 8.51 (d, 1H), 8.71 (d, 1H).
1,2,3-iriazol-
4-yl-

Table C:

Compounds of formula (C), where R?, R* and R® have the values as described in the table

5  below, and R* is a bicyclic ring.

R5
4
N\ N R
| ()
- .
N [}l (@]
RS

Comp |R’ R* R’ "H-NMR (400 MHz, CDCl;
No. except where indicated;
o chemical shifts in ppm)

C1 H 2,5-dimethyl- | HO- 2.31 (s, 3H), 2.54 (s, 3H),
pyrazolof1,5- 6.39 (s, 1H), 6.86 (s, 1H),
aJpyrimidin- 8.62 (s, 1H), 8.74 (s, 1H),
7-yl- 12.15 (bs, 1H), 12.42 (bs,

1H).

C2 H 2,5-dimethyl- | t-Bu-(CO)O- | 1.10 (s, 9H), 2.45 (s, 3H),
pyrazolo{1,5- 2.59 (s, 3H), 6.41 (s, 1H),

" | a]pyrimidin- 6.66 (s, 1H), 8.55 (s, 2H),
7-yl- 9.30 (bs, 1H).

C3 Me 2,5-dimethyl- | t-Bu-(CO)O- | 1.10 (s, 9H), 2.43 (s, 3H),
pyrazolo[1,5- 2.58 (s, 3H), 3.86 (s, 3H),
a]pyrimidin- 6.40 (s, 1H), 6.63 (s, 1H),
7-yl- 8.51 (d, 1H), 8.62 (d, 1H).




7 000 B29 1000 2 4 3 1 1 B30 1000 2 7 2 1 3 SOLN1 = Sol anum
ni grum AMARE = Amarant hus retrofl exus; SETFA = Set ari a faberi; ECHCG

= Echi noc aqalli; | POHE = | ponea heder aceae.
A8, Al3 SWBRERBESR | A, Conpound Nos, B23 and B27 oi?“%&%P@’“E“’ﬁ"

Compound Nos. C5 and C6 of Table C, vver'éztested usi ng the sane

protocol and showed little or no damage to the test pl ants under the
t est Condlt anc ("nnrhnllnrl Nnc AQ’) A’)Q /\’)/1 A2GA and A27 f

Tabl e A wer tCRBP t|dsted (Rder these If‘)rot ocol s ?SWW%?‘&H a
for thése cpNpounds. 25 Table B3: Application %gﬁt%’@ #&d30 Co
No. Rate (gfha) A$1000 A91000 A10100Q All 1000 8
10 AMARE 0 8C4 H 2,5-dimethyl- | 1-Pr-(CO)O- 1.06 (d, 3H), 1.12 (4, 3H),
pyrazolo[1,5- , 2.44 (s, 3H), 2.60 (s, 3H),
aJpyrimidin- 2.72 (sept, 1H), 6.42 (s, 1H),
T-yl- 6.65 (s, 1H), 8.55 (4, 1H),
‘ 8.59 (d, 1H), 10.38 (bs, 1H).
C5 H 2-methyl- | +-Bu-(CO)O- | 1.20 (s, OH), 2.64 (s, 3H),
, benzoxazol- 7.40 (dd, 1H), 7.42 (m, 2H),
5-yl- 7.62 (d, 1H), 8.48 (d, 1H),
: 8.50 (d, 1H).
Co6 FoHC- | 2-methyl- t-Bu-(CO)O- | 1.21 (s, 9H); 2.62 (s, 3H),
H,C- benzoxazol- _ 4.96 (dt, 2H), 6.09-6.38 (it,
5-yl- 1H), 7.37 (dd, 1H), 7.53 (d,
. 1H), 7.77 (d, 1H), 8.50 (d,
1H), 8.58 (d, 1H).

Biological Examples
5  Example Bl: Herbicidal action

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 controlled conditions in a climatic chamber {cultivation at 23/17°C, day/night; 13
hours light; SO-GG% humidity), the plants were treated with an aqueous spray solution of

10 1000 mg/! of the active ingredient dissolved in 10% DMSO (dimethyl sulfoxide, CAS
RN 67-68-5) as a solvent, eqﬁivalent to 1000 g/ha. The plants were grown in the climatic
chamber after appﬁcation 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,
0 =no damage to plant)

15
Table B1: Application post-emergence
Comp No.  Rate (g/ha) STEME NAAOF AMARE SOLNI

A2 1000 5 5 0 0
A6 1000 3 5 2 0
20 A7 1000 7 7 7 0
B2 1000 0 5 0 0
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B3 1000 2 6 0 0
B4 - 1000 2 8 0 3
B5 1000 0 0 3 0
B8 1000 0 2 0 2
B11 1000 5 5 3 2
B12 1000 0 0 6 0
C4 1000 - 0 0 0 2

STEME = Stellaria media; NAAOF = Nasturtium officinale; AMARE = Amaranthus
retroflexus; SOLNI = Solanum nigrum.

Compound Nos. Al, A3, A4, AS, A17, A28 and A29 of Table A, Compound Nos.
B1, B6, B7, B13, B14, B15, B16, B17, B18, B19, B20, B21 and B22 of Table B and
aompound Nos. C1, C2 and C3 of Table 3 were tested using the same protocol and
showed little or no damage to the test plants under the test conditions. Compound Nos.
B9 and B10 of Table B were not tested under these protocols sc; no data is available for

these compounds.

Example B2: Herbicidal action

Seeds of a variety of test species were sown in standard soil in'pots. After
cultivation for one day (pre-emergence) or after 8 days cultivation (post-emergence)
under controlled conditions in a glasshouse (at 24/16°C, day/night; 14 hours light; 65%
humidity), the plants were sprayed with an aqueous 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 controiled conditions in a
glasshouse (at 24/16°C, day/night; 14 hours light; 65% humidity) and watered twice
daily. After 13 days, the test was evaluated (10 = total damage to plant; 0 = no damage to
plant).

Table B2: Application pre-emergence
Comp No. Rate(g/ha) SOLNI AMARE SETFA ECHCG IPOHE
A9 1000 1 0 0 5 5
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A10 1000 2 0 1 5 2
All 1000 8 8 7 g . 5
Al12 1000 2 4 4 6 5
Al4 1000 0 0 2 4 0
5. Al6 1000 5 0 0 2 2
A18 1000 9 6 5 7 6
Al9 1000 0 7 0 5 1
A20 250 1 1 0 3 0
A21 1000 0 2 2 0 0
10 A30 250 1 1 0 3 0
B24 1000 8 10 7 8 5
B25 1000 7 10 8 8 6
B26 1000 0 ] 0 1 0
B28 1000 0 7 0 0 0
15 B29 1000 2 4 3 1 1
B30 1000 2 7 2 1 3

SOLNI = Solanum nigrum; AMARE = Amaranthus retroflexus; SETFA = Setaria faberi;
ECHCG = Echinochloa crus-galli; IPOHE = Ipomea hederaceae.

20 Compound Nos. A8, A13 and A15 of Table A, Compound Nos. B23 and B27 of
Table B, Compound Nos. C5 and C6 of Table C, were tested using the same protocol and
showed little or no damage to the test plants under the test conditions. Compound Nos.
A22, A23, A24, A25, A26 and A27 of Table A were not tested under these protocols so
no data is available for these compounds.

25

Table B3: Application post-emergence
Comp No. Rate (g/ha) SOLNI AMARE SETFA ECHCG IPOHE

A8 1000 1 0 0 0 1
30 A9 1000 8 8 4 7 8
Al0 1000 9 9 6 7 8
All 1000 8 9 8 8 8
Al2 1000 10 9 8 8 9
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Al13 © 1000 5 6 6 6 6
Al4 1000 7 7 6 4
AlS 250 4 2 0 3 4
Al6 1000 9 10 6 6 7
5 Al8 - 1000° 9 10 7 7 9
A19 . 1000 10 10 4 6 8
A20 250 10 10 2 7 10
A21 1000 8 9 7 7 7
A30 250 6 9 4 1 6
10 B23 250 1 3 4 2 2
B24 - 1000 10 9 8 8 8
B25 1000 10 8 8 8 8
B26 1000 3 5 8 6 3
B27 1000 0 0 3 1 1
15 B28 1000 1 0. 1 0 0
B29 1000 7 8 7 3 7
B30 1000 9 9 7 6 8
C6 1000 2 3 0 0 0

SOLNI = Solanum nigrum; AMARE = Amaranthus retroflexus; SETFA = Setaria faberi;’
20 ECHCG = Echinochloa crus-galli; [IPOHE = Ipomea hederaceae.

Compound No. C5 of Table C was tested using the same protocol and showed
little or no damage to the test plants under the test conditions. Compound Nos. A22, A23,
A24, A25, A26 and A27 of Table A were not tested under these protocols so no data is |

available for these compounds.
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CLAIMS:

1. A method of controlling plants which comprises applying to the plants or to the locus

thereof a herbicidally effective amount of a compound of formula (I}

RS

i) 4

RN NS0

&3

wherein

R! and R? are independently hydrogen, C,~Cqalkyl, halo, cyano or hydroxy,

R?is hydrogen, Cy-Csalkyl, C;-Cshaloalkyl or C>-Csalkynyl;

R is 3,5-dichloro-pyrid-4-yl, 2,6-dichloro-pyrid-3-yl, 2,4-dichloro-pyrid-3-yl, 4,6-dichloro-

pyrid-3-yl, 2,5-dichloro-pyrid-4-yl, 2,5-dichloro-thiophen-3-yl, 3-trifluoromethyl-isoxazol-

5-yl, 3-methyl-1,2,4-0xadiazol-5-yl, 2-chloro-4-methyi-thiazol-5-yl, 2-chloro-4-trifluoro-

methyl-thiazol-5-yl, 5-diflucromethoxy-1-methyl-3-trifluoromethyl-1H-pyrazol-4-yl or 2-

methyl-5-triflucromethyl-2H-1,2,3-triazol-4-yl; '

R® is hydroxy, R%-oxy, R'%-carbonyloxy-, tri-R!'-silyloxy- or R'%-sulfonyloxy- wherein
R’ is C,-Ciealkyl, Co-Cioalkenyl, Co-Croalkynyl or aryl-Cj-Caalkyl- or aryl-Ci-
Caalkyl- wherein the aryl moiety is substituted by one to five substituents
independently selected from halo, cyano, nitro, C;-Cgalkyl, C-Cshaloalkyl or C;-
Cgalkoxry;
R is C;-Cjpalkyl, Cs-Cigeyeloalkyl, Cs-Cocycloalkyl-Ci-Cioalkyl-, Ci-Cighaloalkyl,
C,-Cioalkenyl, Ca-Cipalkynyl, C-Cqalkoxy-Ci-Cialkyl-, C,-Csalkylthio-C,-Csalkyl-,
C)-Coalkoxy, Cz-Coalkenyloxy; Ca-C)palkynyloxy, C,-Ciealkylthio-, N-C;-Cjalkyl-
amino-, N,N-di~(C;-Cjalkyl)-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 R'*, which may be the same or different, aryl-C;-Cqalkyl- or aryl-C;-Caalkyl-
wherein the aryl moiety is substituted by one to three R', which may be the same or
different, heteroaryl-C;-Casalkyl- or heteroaryl-C;-Cyalkyl- 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, 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



1000 9976 8 C6 100023 000 SCLNI = Sol anum ni grunm AMARE
= Amarant hus retrofl exus; SETFA = Setaria faberi;. 20 ECHCG =

Echi nochl oa crus7galli; IPOHE = | ponea hederaceae. Conpound No.
C5 of Table C was tested usi ng the sane protocol and showed little or
no damage to the test plants under the- tggst condi tions. Conpound Nos.
A22, A23, A24, A25, A26 and A27 of Tabl e A were not tested under
these protocols S0, n datal le fo theeco unds

GANS 5 A melAGRE B Sabhet SRR, oprespa kP CH B TS STy 15
the plants or t@,ttnb,gm%mht 1RGhe ganhedrifGdrelal | Y effectl ve anount of
a conpound of formla . R4 | Rr Nr-<kb 1 3 wherein RL and R?
are i ndependent $agh ﬁydﬁsé%jgﬁend@ﬂm%:@ﬂ(ﬂ wahenyl eyphfayorbsiipaded Ryongds five
hydr ogen, Cl-C2 lg .

3, 5-di chl oro- py%bg%ic?ﬁnd%%ﬁ? F%Jr:tg&)%?/rl 363 @%’/%ﬁxr%m (ﬁ%éaﬁcﬂ &

2, 4- di chl or o- py€itdiadikyl or @y-Gsatkiosh or opyri d- 3-yl ,

25d|chloropy12d ooth| hn--I, .

3L Cr it dor onet W1 Sikaptifh S SlaiFhor bERIES ik sutiuteg Ryone to ive
2- Cm or o- 4- et P?ﬂbsfﬁdlbxﬂi%klfffcngénﬂy slelected Ifrom halo, cyano, nitro, C,-Cgalkyl, C;-
2-chloro-4-trifluo y i azo y

5-di f| uor onet ho?élakaﬁ&i 'SL}ﬁapﬁoixﬂfﬁ‘ ronet hyl - | H pyrazol -4-y1 or 2-
met hyl-5-trifl ugrpmet i@iﬁdeﬁé’ﬁ'dlegtl}%a% i Zﬂb' n{ém é,-crsaklyp chueghaticyl R9= oxy,

R1- car bonyl oxy-, tri-e-silyl oxy- 22 sul oxy- wherein R9 is
Cl - G oal kyl , czC@alésaméh;malk@zcc@b@aylkﬁ;mhdpalhwm Ce@@ﬁcaltklpf,ﬁzor

a0 CIal ! oA MEDe, 2 B, & ISR Ul

Cl - Coéal kyl, Cl -Oeﬁdiabaﬂwmfonylaaﬁdaf gkspbstitited by Ghe ©l fomlskystifuents
C3- G Ocycl oal kyl ,, C3- cI 0 l.- C1- Cl oal.kyl =, -Ci al. kvl
&G oal kenyl - escreig S SYRpPE SR Rlps PR Y. G GG I ek B o -
82 - 84a| lk)lél t h: o- Qa-ll&éﬁ?}gdﬂﬂefe&oaﬁlE@h&éﬂok@éyubéﬁﬁltesjblﬁ]@hkEj"lﬁéhﬂs}(ﬂbstltuents

oal kYnYl oxY | - C oa 10 N- C1 a a
N, N- di - (Cl - Caal W§¢ aené?ﬂ%elect ﬁﬁﬁrpm&iﬂl%ﬁxams%gst it nh‘di)l%ﬁ “(shlogylion Cee
R14, which may bgitdg sane or different, heteroaryl or heteroaryl
substituted by one to three R14, which may be the same or different,
aryl - C1- cael &salLor df-oxidg therepf. Caal kyl wherein the aryl moiety is
substituted by one to three R14, which may be the sane or different,
het eroaryl -Cl - C al kyl - or heteroaryl Cl- C4a| kyl - wherein the
het er oar yl 2.noi eaynat]mdmscb@‘dmgmm oldinb ¥, voimeein &' thd RbarRliadepshdently,hardrdgen,
t he sane or & L E ent ony or aryloxy- substituted by one to
t hree R14, ﬁ e sanme or different, heteroaryl oxy- or
heteroaryl oxXy- substltut ed by one to three R14, which may be the sane

or differept, arylthio- or_ arylthio- substituted by ree R14,
Which o BT mayesiedarecidinged GRS B, o KnuedrOREH g e o

het er oaryl tfjh@: substituted by one to three R4, which may be the
sane or different; each R' is independently CI-Ci oal kyl or phenyl or
phenyl substituted by one to five substituents independently selected

from hal o, ,cyan ‘11% ﬁrﬂ%y?ﬁ“g?g@hwg w@r&gﬁeny(?hkwehgﬁm CGaI koxY;

R12 is -1 _Cl1-CL enyl subs teéed by one to
five

5. A method according to any one of the preceding claims wherein R? is 2,2-difluoro-
ethyl.

6. A compound of formula (Ib)



substituents independently selected from hal o, cyano, nitro,
Cl - C6al | cyl, Cl Cohal oal kyl or Cl-C6al koxy; and each R4 is

i ndependently hal o, cyano, nitro, C-C oal kyl, C-C4hal oal kyl,
C d oal koxy, Cl-GCi al koxycarbonyl -, Cl-C4bal oal koxy, Cl-Ci oal kylthio-,
Cl C4hal oal kyl t hi o-, C -G oal kyl sul fi nyl-88-Cl - Cht hal oal kyl sul finyl -,
Cl - d oal kyl sul fonyl -, Cl -C4hal oal kyl sul fonyl -, aryl or aryl
substituted by one to five substituents independently selected from
hal o, cyano, nitro, Cl-C6al kyl, Cl- al oal kyl or C Col koxy, or

het eroaryl or heteroaryl subgtituted e to four substituents

i ndependently sel ected from hal 9, nitro, C §6al kyl,

Cl - Cohal oal kyl or CI Col koxy o N- oxi de t?} reof. 2. A

met hod according to claiml, Rither®i n ﬁ?l dhd le are, i ndependent |y,
hydrogen, nethyl, chloro or bronbo. 3. A nmethod according to claim 2{
wher ei n R whedin R, Bf end Rhate peddined kny/claiy Hamigihis 87-oz iR f-carbomyloxge-, tri-R*'-

t hod ing touclai m 3, wherein Rb.and R2pare h -
mot hod_ accOPUHG of B SHTOBIE A RemBedtr Hy €T aroft SRR fi ) ¢/a i

2, 2-di | uvopoichide-therbof A conpound of fornmula (1b) - 88 - wherein
R, RR and R4 are as defined in claiml and R5 is R9-oxy,
R -carbonyl oxy-, tri-R |- : -11 silyloxy- or 1212and Rai

-sul fonyl oxy- ag b dodida @6 as defined in claiml; or a salt
or N-oxide 'thereg:?}.%% 7. A?:orrpo n)d of formula (Ic) R5 4 R2 NNO | 3

wherein RI, R2 and R4 are as defined iRi claim1l and R3 is Cl-Cal kyl,
Cl- C2hal oal kyl or C2- C3al kynyl; apd RS i &*R9-oxy, |e-carbonyl oxy-,
tri-R 1-silyloxy- or 1212-sul f ofly y=yand R9 and R, R' and R12 are
as defined in claim1l; or a sal tllor Ay oxide thered® 8. A conmpound of
formula (1d) OH RKzNR4 1 (1d) R73 Wwher@&'n R, R2 and R4 are as defined
inclaiml and R 3 is C-C2al kyl, C-@&hal oal kyl or C2- C3al kynyl; or

a salt or N-oxide thereof. 9. A herbicidal cpnposition which
conpri ses ®hgemdR cRdand §' eepedefingd inglaiont ansk R ais Eorqpelkde Coftralnatiivl er Co-
(1) as def'n@g' 5 3 hog ) B b i1 1t at.
adj uvant s. < : &Eaﬁg%%}?}da Y gooar%%ﬁ&ngdlogﬁ’\%mkc hﬁgg%r?&sgﬁdﬁ&ﬁy%ﬂw
her bi ci dal kyd RYf R and 8 e esdefiped  damplo ona saf orf\ooxidé teefeb. as def i ned
in any one of clains 1 to 5, optionally one or nore further
her bi ci des, and optionally one or nore safeners.

8. A compound of formula (Id}

OH
1 4
R N\ X R
w (1d)
R N7 N7 o
|3
R

wherein R, R? and R? are as defined in claim 1 and R® is C;-Cralkyl, C,-Cshaloalkyl or Cp-
Csalkynyl; or a salt or N-oxide thereof.

9. 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.

10. 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.



