WO 2009/ 090402 PCT/ GB2009/ 000127 -1 HERBI Cl DAL COVPOUNDS The present
invention relates to novel herbicidal pyrido[2,3-b]pyrazines, to processes
for thei rwpregameatnon, to conpositions conprising theseprcorgrevdsyizand to

5 their use in controlling plants or in jnhibiting plant growth. Certain
pyri dopyrazi nes were disclosed as herbicidal conpounds, for exanple, in WO
08/ 009908 and WO 08/071918. Certain pyridopyrazines were disclosed as
internediates in the synthesis_of f |, oo nds, for exanple, in WO
04/ 056825, WD 05/ 123698 and VR 3 GOMPOUN, pyrldopyraZI nes were

di scl osed as 10 fungici dal conpounds, for exanple, in W 05/010000. Certain
pyridopyrazines were disclosed as pharmaceutical conpounds, for exanple,
in WO 96/ 22990 dhd pwei3nam66m ealatbs tohmyehnmrbisidalpyraiofi2yBplyaasingsotond t hat

certain pyrido azi nes spl ay... excel | ent herbi ci dal

G owt h | hhPECEE LR Epuaon & S sBs RempiDn RS EPRRBIEARe ovi des
a. method gfejCRRYA e&ﬂtfqug%ﬁxﬂt&%rMhﬁllalmfgq;mﬂlgmhappl ying to the plants or
to the |l ocus thereof a herbicidally effective anount of a corrpound of

fornula (1) R5 CRitainpyR4opyrazingaweye leeiomi %Rxerbm@ab@qmp@@nm forrpxampla i

i ndepénden C hydr oxy,
Cl- 4al koxy%ggy@gﬁquﬁo%Q?ﬁi%ogergarn; SIfa%Adts “%?%&S(g%%e%[h % five R6,
whi ch  nay nhéﬁdﬂﬁlté‘saﬁ%d)é’yndieﬁfs of ﬁﬁhtgmdlil c&ﬁpma,rfysk e)Qal’mﬂle,tlﬁ Voaros056825,
substituted by one to fiv be the sane or. different; R3 is

hydr ogen HOG5H2BRY¥ anddﬂQﬂﬂé?ﬂéﬁk?Pﬂal@Y@%‘é(FmIwer?ﬂ selased a5al kenyl , 25
C2-C1 o
C3-Ct gcycl M%y@é&'@ @Engy%ip 1%?0 @E)g%l@gb@ rfakny]f yndoa/r aél(%?:;/”aefleoal kyl -

Cl- d oal koxdisclasdabasyihaftiacettidat yompouddE€ifor Samiiy;lin WOHOC20B0ayd - C |

- CG6al kyl -, I\b N-%i -(C 1-C3al kyl ) -am nocarbonyl -C | -C6al kyl -, aryl-C 1

- Coal kyl - & Qr”fﬂ ~Cb6al kyl - wherein the aryl noiety is substituted by one
to three R7, Whieh ngﬁ%uﬂﬁlsfr@?y SRAFodtd fitf deRbRYyride[2,3-b]pyrazines display

het er ocycl yl - O - Coal kyl -
excellent herbicidal and growth—mhlbltmg properties.

15 The present invention therefore 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 (I)
R5
RL_ N R*
2 = '
R N N 0]
e

20 R'and R? are independently hydrogen, C;-Cialkyl, C,-Cghaloalkyl, halo, cyano,

wherein

hydroxy, C;-Caalkoxy, C;-Csalkylthio, aryl or aryl substituted by one to five RS, which
may be the same or different, or heteroaryl or heteroaryl substituted by one to five RS,
which may be the same or different;

R’is hydrogen, C;-Cjoalkyl, C;-Cshaloalkyl, C,-Cjoalkenyl, C,-Cshaloalkenyl,

25 Cp-Cyealkynyl, C,-Cshaloalkynyl, C3-Ciecycloalkyl, Cs-Cocycloalkyl-C;-Cealkyl-, Cs-
Cjealkoxy-C;-Cealkyl-, C;-Cocyanoalkyl-, C1-C1oalkoxycarbonyl-C1-Céalkyl—, N-C;-
Csalkyl-aminocarbonyl-C,-Cgalkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-C;-Cealkyl-,
aryl-C;-Csalkyl- or aryl-C;-Csalkyl- wherein the aryl moiety is substituted by one to
three R7, which may be the same or different, or heterocyclyl-C;-Csalkyl- or



WD 2009/ 090402 PCT/ GB2009/ 000127 -2 heterocyclyl -Cl-C6al kyl - wherein the
het erocyclyl noiety is substituted by one to three R7, which may be the
same or dwvDferemv402R4 i s heteroaryl or heteroaryl substipCutGatodyoone to
four R8, which may be the same or diffesent; 5 RS is hydroxy or a group
whi ch can be netabolised to a hydroxy group; each R6, R7 and R8 is

i ndependent |y hal o, cyano nitro, Cl-d oal kyl, Cl-C4hal oal kyl, C2-

C oal kenyl r oX Cl-Clo kox Cl- C4hal al kox

G120 oal kol R M-S Jha g e E9ieks iSRSy o1 1 three
C3- C7cycl ogdkyhichmdyAal thé’lsame Sadisfereqycl oal kyl - d - Caal koxy-,

Cl- Coal kyl car bonyl -, formyl, Cl-C4al Koxycarbonyl - o Cl 10

C4al kyl car ﬂbnyh@m}oaryl Ot h@kmoatyk yittshiuged byGinea feirdil witichimay: be the same or

C1- d oal kyl finyl-, Cl- C4hal oal kyl sul finyl-, Cl-Cl oal kyl sul fonyl -

C1- C4hal 0al®YT € fonyl -, amino, Cl- O oal kyl ami no-, di-C -0 oal kyl ani no-,

Cl- O oakkyIrcag Hﬁﬁ&i}a&aﬂﬁoupwdhd&hb@&ﬂdtaboﬁb&lﬁtblatﬂyﬁﬁﬁ(y@fo@‘e to three R 3,
which may be the R? fferent, heteroaryl or heteroaryl substituted

by one to tathdR’, mdﬁha%mdmd@élnha@ s¥ane, vitrog Ci{Cagadingl, Cabshalaatkyl 5Cs-

C4al kyl bsit i b
toat h?lee %E‘%ﬁ%\%\lﬁgg%ﬁg%}ﬁ%lg]’t S’Ime1 &L l&(%;( %e(%'en‘fh%i%n{&fé é ﬁﬁ%&gg:dl Kylone
or het er oaiCGyhlk@, @G}dyyloalkwnﬂﬁftﬁyélbﬂkdnq{ GEQEcydloﬂle{tlyCAaﬂ(ﬁubisil tuted by

one to three R ich may be t or different I o aryl OoXy-
SUbst 1t ut eG eIy CAROEY Ry Coaly ErrbsayL B e Co kb Seadioprlernt

het er ogpyl i { fﬁé@ i ch may
20 be ? Ple ?é%%ylgérbgﬁlﬁgr en%/t%én(yh?ﬁ)bﬁ %?ﬁgal@%ltﬁ%g% Y 0%!{1&?1%%&1[ E)g/:w(;ne to

three R13, Gahﬂloﬂikyiayﬁnﬁe, @1h@108&mulﬁwny}| ﬂﬁéi‘r4baioalksolsulﬁatyd>1; @mrryol i o- or

het er oar yl subst t one -t be .the sane or
di fferent; tch aéIéIHO E;t ?Pﬁ%’@%ﬂﬁe%‘[@‘oﬁg}%%g%%m Ia}ry hor B cpal kyl
Cl- Cehal oalsmm&éd @or@&aldﬁ@m” whichdm&¥bd thesarbe @Kdﬁ&rérfﬂﬁfe%?&ary?@r The
conpounds of formul a éu may exist in,different g\eorretrlc or optical

i somers  ohetemant mehst t¢fbbymne tprhese Roy avhistonay. be Bresagelor difisientsanefs and

form Shion ATt HYER s AEE Sl g s8Ry 05 Bled BB RERY © 5

For exanpl ehich monpothedamé of dtffwdra, l(et@()ary]l-CeC4adkyd00mlﬁnchlda@'l C)‘1<ﬂ4a1kb/h (1)
wh h R h f
t aﬁ: glngr i ?\SN#IISI?S}% ¥1d Eae{%gjqr ar}golﬁgﬁls ggps 1%260({( by oncea%g three ﬂﬁﬁvwm?xléhnmg}s be %%Sé.tamel ve

or dlfferent, 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'3, which may be the same 6r different; and
eachR" 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.
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Sonme of these conpounds exhibit good herbicidal activity. Additionally,

t hese compouna#scmn be used as internmedi ates for the symrChas2s09f0ReNpounds
of the formula (Ib), (lc) and (1d). Forgzexanple, a conpound of fornula
(I'b), i.e. a compound of formula (I) wherein R3 is hydrogen and R5 is as
defined for conpounds of formula (1) other than hydroxy, can 10 be drawn

in at least two tautoneric forns RS, Xx:4 . these
conmpounds exhi bith)r 8638?1’3?1&%‘“&’."8%? og}g’flf‘l\‘llllat(;/%s’ I/fdgi% P lygﬁlé%ffg%‘ﬁ&e%gs r@loe?r%%unds
can be used’ashydibghnnmdiratichydroty, che bs ifinieiaiasleast fvenpuomese ffmshe fornul a
(la), (lc) and (1d). WO 2009/ 090402 PCT/ GB2009/ 000127 -4 A conpound of
formula (lc), i.e. Hcorrpound of formula QOH) wherein R3 is as defithed for
compounds di\.§ IN\| IR“ot her tlan hydroden ahd RS is asdefi ped flor r*
conpounds of flEr la {|I) ather than 0X can be=g=awn in En on
tautoneric f, 2.4 R3 (lc) t ofl_ these conpounds lexhilbit_

excel l ent Herbi & da{}l acP vi ty. A& tiNhal Ny, ©OHese corrpomlﬂ%ds dan be u&dt
as internediates for the synthesis of conpounds of the formula (la), (IDb)

and (1d). A conpound of formula (1d), i.e. a conpound of formulay(l)
wherein R3 is as {(3efined for conpounds of formula (1) other tharl hydr ogen
and R5 is hydroxy, can be 10 drawn in thre& taut omeric forns. o

R1 N R4 R1 N R4
N —_— Ny
I = | i[ Z
R* N~ N7 TOH R>” N~ N7 o
, H H

5  Some of these compounds exhibit good herbicidal activity. Additionally, these
~ compounds can be used as intermediates for the synthesis of compounds of the formula
(Ib), (Ic) and (Id).
For example, a compound of formula (Ib), i.e. a compound of formula (I) wherein
R? is hydrogen and R’ is as defined for compounds of formula (I) other than hydroxy, can

10  be drawn in at least two tautomeric forms.

R® RS
1 4
O — Beed
2 = | AN 2
R N N 0 R N7 ONT TOH
(ib)
Some of these compounds exhibit good herbicidal activity. Additionally, these

compounds can be used as intermediates for the synthesis of compounds of the formula

(Ia), (Ic) and (Id).
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(id) Most of these conpounds exhi bit good herbicidal activity.

Addi t i onawvDypoieee conpounds can be used as i nter nmedi RCESGH2009/00hE27

synt hesis of conmpounds of the fornula 15_(la), (Ib) and (1c). Each al kyl
noiety (either alone or as part of a larger group, such as al koxy,

al koxycarbonyl, al kyl carbonyl, al kyl am nocarbonyl, dial kyl am nocarbonyl) is

a straight or b anched c for exa propyl ,
n-butyl, n-pent m?us%&f)i'bf) OHFP%IB{IB%% g? @th?rgmrﬁs"l&s gtyl

tent-butyl @finé@wr la@mbwndssmﬁ)rmhﬂwdl) &th&Rsn ﬁfcﬁoge?ﬁhnldl'féf@bﬁ@éﬂheﬂilfort o C6
al kyl groups, nore preferably CI1- and nost preferabl Cl- C3 al kyl

groups. Al kempouadsdffprayra (D) R@P"e‘thi’ﬂ’éhyféfeiiyar?éﬁ bg dEAvEn Fronky ongtantogyerig f‘PiaTP -ger

group, such as al kenyl oxy or al kynyl oxy) ﬁan be in the formof straight or

branched chains, and the alkenyl noieties e appropriate, can be of
either the (E)- or (2 - conflguratR B 0402 PCT/ GB2009/ 000127 -5
Exanpl es are vinyl, allyl, prop-2- enlfl apd p opargyl The al kenyl and

al kynyl groups are preferably c2 i or al kynyl groups, nore
preferably C2-C4 and nost prefera |y enyI or al kynyl groups.

Hal ogen is fluorine, chlorine, bromne or Rodl ne. 5 Hal oal kyl groups
(either alone or as part of a larger group, such as hal oal koxy or

hal oal kyl t hi o) are al kyl groups which ang)substituted with one or nore of
the sane or different hal ogen atons and are, for exa CF2C1,
- CHF2, ScCHMpsgobthese ngqqpés e&hablb@ncméﬁy |hemdﬂa@%‘émkf@lmcglﬁ8m§eseel t her

al one or f

nal oal kyny ol sallpr Bt G Rinet hefnlelioBL EHNG Y oPthg formula |
subst i t ut eqlayyi(16) 208 €Idyr rmre of the same or different hal ogen atons and

are, for exanple, -CH=CF2, -CF=CH2 or -C C noa kyl groups;.are al kyl
groups whi ch ar  &qmrqund of Sermia (phe WW@d% ag(ﬁbwg%requ%rlséianpl e,

cyanonet hyldef?ﬁed]fo?’c&hg&ﬁ'ﬂggf fb?ﬁﬁh}a ?é hQah&yhy@6 QHPHAFENs RfdrbRy, TaRGe OF

bi -cyclic form and optionally 15 substituted by one or” nore nethyl
gr oups.10 Theraoyrcindhiek ydutgmeupdnps.ef erably contain 3 to 8 carbon atons, nore
preferably 3 to 6 c%l_pon at ons. Exanpl es of m)nocycl iC

|\\ — |\ f%[
2N 2N
R N N O R N~ N O

5 L3

R R

(1d)

Most of these compounds exhibit good herbicidal activity. Additionally, these
compounds can be used as intermediates for the synthesis of compounds of the formula
15 (Ia), (Ib) and (Ic).

Each alkyl moiety (either alone or as part of a larger group, such as alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl) is a straight
or branched chain and is, for example, methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl or neo-pentyl. The alkyl groups are

20  preferably C, to Cg alkyl groups, more preferably C;-C, and most preferably C;-Cs alkyl
groups.

Alkenyl and alkynyl moieties (either alone or as part of a larger group, such as |
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.



cycl oal kyl groups are cycl opropyl, 1-nethylcyclopropyl,

2- met hyl cycl opropyl, cyclobutyl, cyclopentyl and cyclohexyl. In the

cont ext ovotb@/po®gent specification the term"aryl" refPerTsR200%00012Mg
system 20 which may be nono-, bi- or trdcyclic. Exanples of such rings

i ncl ude phenyl, naphthal enyl, anthracenyl, i ndenyl or phenanthrenyl. A
preferred aryl group is phenyl The tern1 "heteroaryl"” refers to an aromatic

ri ng system contai ni n |.east .one t er oat,o nlg nsi s either of a
o & BBl iy b 2cas areb R B ThERiR SR PR Shipiete
contain upp }é?eﬁat‘lgl@‘z 8109 alleRYICdriabkyhyBErBHEs, Hord ﬁkeféi’wl¥l @@raﬁdhﬂﬁﬁpx%ﬁ:rmycr\

are preferabl osen from ni trogen, oxygen and sul Exanpl es of
monocycl i cczé{cﬂi@ﬂ ercalkpcnyl glsﬂluptlyl pyrl dazinyl, pyri m di nyl , pyrazinyl,

triazinyl, fura th| heny azonI oxadlazolyl
t hi azol yl, isot Epé!gzggp lﬁ %}ﬂ%lr% yWO%H%‘gl(r)rrlé)ﬁ%? pyr azol yl, im dazol yI

triazolyl and t@ltalcﬁll@l Ffoupb/mmemeﬁeecsrrae@amm%tgéﬂ grogf,@umasehaeoabwmydyl
pyri m di nyI t hi opheny i soxazol yl, oxadi azol hi azol yl , pyrazol yl and

triazolyl, ﬁlsglkylﬂye) geallel grups phich e S“bé‘y‘?lt%‘ﬂﬂh%e ortrwrsmﬁ
| soxazol y' AT hAR ALY hiofi azo{l?ﬂl A7fhmp! B.@*Tvlc%sgpfcﬁr zepgspups are .

benzot hi op eny zim Enz ox énzot I"azol yl
qui nol i nyl -CHgCIqF. haldatkeny] aidritatdaikyyly] grqupsr(e»thadnatqde oalasippxypﬁzlﬁrgﬁ{rgr@wv}

O St W el Kb

, S-a] pyri th@hrﬁfe sub¥RRkedWRE Qﬁé’&l Mord W iR dai¥lor ANELrb R M gRR hioME and BRe t erm
heterocyclyl Is defined to include heteroaryl and in addition t hei'r

unsat ur at eﬁ)rewalpakHCéIﬂ#QFw@Eﬁ(&Ha@Ie@mI ogues such as 4,5,6,7-tetrahydro 5
benzot hi ophenyl ~_chr
e i yar o- ot+ BegBT BB easgiroust SRy osistsd with s o more yano
pi peri di nyksoups, ?Iommqﬂ@rcyénonﬂaﬂ%ddt o,xariWanoﬁlmﬁyldl hydro- i soxazol yl,
tetrahydro urané and norpholinyl. The term "herbicide" as used herel n

ye¢

means a_conpoun 1ﬁ&1ﬂ<}’b§ﬁt1?5cﬂa§ bgrin ﬁ?tS’éPf‘Préé'CYGIH‘efW st onsicaasbe The term
" her bi da 1 Vf‘é?c[ﬁ fnpg@und or

conbi ng i o%d%?ﬁgidqﬁi%ngqn%gﬁgg{et ? ‘capa F@gf(l)(;yi% E %&rfleg&@? cg%tﬁtr l'ing

or nodi fyi Bgadbh ewimspmotdiprefprably B tob cpﬂbamammsCEmmp]Iek pfigronocyebidi f yi ng

effects include aII deV|at on fron1n devel o for e anple

killing, r YCle |g6‘?11pslaéea?y° PEeRyL, | aﬁ"lﬁ&‘ﬁfrcé’ao Ele ‘ﬁgﬁ?ﬁt‘f&dpﬂ’é’w The term
"plants"” r@Jrc%b’%t}l%ﬁ'ldpeﬁﬂrl’§thé’§iclth%f<§rls of a plant, including seeds,

seedllngs sapl ings, roots, tubers, stems, stalks, foliage, and fruits. 15

The term"| ocusI'n the comfestmfdie prosdnhspeafisatai the t@ee'éasyl" a¢fdrS§eedmgrﬁgstemas wel |
SR A I S T N R B R
|iving orgasgh8ilenyl aptiridesiyl &idehyl o pR¢rafthréryl A preferred aryl group is phenyl.
The term “heteroaryl” refers to an aromatic ring system containing at least one
heteroatom and consisting either of a single ring or of two or more fused rings.
Preferably, single rings contain up to three and bicyclic systems up to four heteroatoms
25  which are preferably chosen from nitrogen, oxygen and sulfur. Examples of monocyclic
groups include pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, furanyl, thiophenyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolyl, pyrazolyl,
imidazolyl, triazolyl and tetrazolyl. More preferred monocyclic groups are pyridyl,
pyrimidinyl, thiophenyl, isoxazolyl, oxadiazolyl, thiazolyl, pyrazolyl and triazolyl, most
30  preferably pyridyl, pyrimidinyl, thiophenyl, isoxazolyl, oxadiazolyl and thiazolyl.
Examples of bicyclic groups are benzothiophenyl, benzimidazolyl, benzoxazolyl,

benzothiadiazolyl, quinolinyl, isoquinolinyl, cinnolinyl, quinoxalinyl and pyrazolo[1,5-



planta). The term"salt" as used herein neans a conpound of forrmula (I)
whi ch has a 20 negative charge, for exanple, on an oxygen atom of a

hydr oxyl wo 2069/@o04ar boxyl group, or a compound of forneCa/GH2poddh has a
positive charge, for exanple, on a nitrogen atom in a nitrogen-contai ning
heteroaryl group, for exanple if a such a nitrogen is quarternised by

al kyl ati on. The counter ion IS necessari |y of the opposite charge. Were

t he counter. ion . ne i,on the counter | ?COUldges for' 1
exanpl e, artBRRARY %ﬂe P§ ‘Fie% ‘C%‘%“’s%ﬁ‘m?rﬁre g0t "’&8@‘ FdRYh ASogP RGP He
earth met alang Yohizaio[ MRS ST thokBhrefariBly Qiiindlinyd dAd RoGa@hYlIAINDNI UM base
such as ammoni um and tetrarretl%l anmoni um ere the counter 1on needs to

be a cation theThe heteserysbili] ig deBned torindydestaoanyl andoriadditioptheir hal i de
such as chl f.f I ccording to the
I nvention a %act)gr%tnegl uga&rghg au}gteé%@/ﬁ%%u& As 495, ’ortrgr%%l})d{cgr exanpl e,
during sal befimitiiaphenyl, clﬁroﬁfe@m sﬂlylv%umsrdmm B%;L4, dlﬂgdroFlH b&fro- B8 didepinkyl,, RS,
R9, R10, R1l1l, R12, R13 and R14 ar i n_any caonbi nation e(t1 out bel ow.
VO 2009/ 09@4pgih P@Pf@%@mb@mmdmyiﬁ 15-drogplapyl 1ﬁe*d1‘?’sanbi§&:50@§% 10C1- C4al kyl |
d - C4hal oal; Cl- C4a|koxy More preferably R is
hydr ogen, éﬁgoégﬁfﬁ?h%?%?mgygrgit;ﬁgﬁmﬁfné}rdoxy Even nore preferably R is
hydr ogen, nmethy IThe(tdfﬂmﬂmrhic:iddeﬁasrmed Eeertmmm compeurpt thhesaalrols &R modifies

hydr ogen or, chl or.o. pr ef e‘r‘ dro en,, Pr ef rabl R2 s
hydrogen, &€ @gﬁwﬁpl*ﬂtﬁt‘& ¥‘d§‘.>éf5 °°t miun; B ettty ok o) Koxy.

More pngf esad) & cdidpdund BY gérﬁﬁx%ﬁﬁor@-fs@él@l:&ﬁbounﬂ@ 'tkﬁtt isCwpatle Of ploydéiagy. 10
Even nore preferably R2 %/f rogen, nethyl, chloro or bronpo. Yet even nore

pr e; er agl y cmrqlbnmqldng@énnm Iooﬁhﬁ growis of plents.dFaniojlinorinsodianHefderts
P 4 | )
oS Canat oxttilsr ST BHE oo finSrip i blopyiedy SoBLA81 K e atRUSR M,

preferred guey @1$>1n1§r5 dv@rrﬁﬁ@aﬁ e rm‘kd rngetenn ﬁplhﬂity’l’ ref@t ttyddl p}myspcrad)pafdts of a
i so-propyl, n-butyl, 2-methyl-pro , 2 fluoro-ethyl |quoro et hyl ,

2,2, 2-trifPligk én@edwg seed, ISWdlmBﬁrtSﬂBhI@ﬁ» 10048} wBFrSp%t@B%er%&lfs folmgt%emﬂr BHilsy abl y
R3 is. E‘de[ﬂ ?e@ﬁ] GauS2al; %éhded(% 1Hahad Qal Eééh:hél P]h%ae By lveﬁras eggblgﬁéh kynyl .
sSucC ar e

Exanpl es o more preferred groups for rogen,
vegetation. The term “metabolism” as used herein means the conversion or breakdown of

a substance from one form to another by a living organism, in particular in a plant (in
planta). |
The term “salt” as used herein means a compound of .formula (I) which has a
20 negative charge, for example, on an oxygen atom of a hydroxyl or of a carboxyl group, or
a compound of formula (I) which has a positive charge, for example, on a nitrogen atom
in a nitrogen-containing heteroaryl group, for example if a such a nitrogen is quarternised
by alkylation. The counter ion is necessarily of the opposite charge. Where the counter
ion needs té be a cation the counter ion could be, for example, an alkali metal such as
25  sodium or potassium, or an alkaline earth metal such as magnesium and calcium, or a
quaternary ammonium base such as ammonium and tetramethylammonium. Where the
counter ion needs to be a cation the counter ion could be, for example, hydroxide, or a
halide such as chloride or bromide.
The compounds of formula (I) according to the invention also include hydrates
30  which may be formed, for examp.le, during salt formation.
Preferred values of R!, R?, R®, R* R®, RS, R’, RS R, R R R R’ and R™

are, in any combination, as set out below.



ethyl, 2,2-difluoro-ethyl, 2,2,2-trifluoro-ethyl, allyl or propargyl. 20
Most preferably R3 is hydrogen, Cl-C2al kyl, Cl-C2hal oal kyl or C2-C3al kynyl .
Exanpl es wO 280av04m2st preferred groups for R3 are hydrogem,GBreednpbiz7et hyl ,
2,2-difluoro- ethyl or propargyl. In ones;preferred enbodinment R3 is
2,2-difluoro-ethyl. Preferably R4 is heteroaryl substituted by one to three
R8, which may be the sane 25 or different. Mire preferably R4 is a

nonocyclic hetero alnln p tuted by
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substitute tot be the same or different, or
i's . ethyl, 2,2-difluoro-ethyl, 2,2,2-trifluoro- ethyl allyl or propargyl.
20 Most preferably R? is hydrogen, C;-Caalkyl, C;-C;haloalkyl or C,-Csalkynyl.

Examples of such most preferred groups for R? are hydrogen, methyl, ethyl, 2,2-difluoro- .
ethyl or propargyl.

In one preferred embodiment‘ R? is 2,2-difluoro-ethyl.

Preferably R* is heteroaryl substituted by one to three RS, which may be the same

25  or different.

More preferably R* is a monocyclic heteroaryl, containing up to two heteroatoms,
substituted By one to three R®, which may be the same or different, or R*isa bicyclic
heteroaryl, containing up to three heteroatoms, substituted by one to three R®, which may
be the same or different.

30 Even more preferably R* is pyridyl, pyrimidinyl, thiophenyl, isoxazolyl,
oxadiazolyl, thiazolyl, pyrazolyl or triazolyl substituted by one to three R®, which may be
the same or different, or R* is benzoxazolyl, quinolinyl, isoquinolinyl or pyrazolo[1,5-

a]pyrimidinyl substituted by one to three R®, which may be the same or different.



qui nol i nyl or isoquinolinyl substituted by one to three R8, which may be
the sanme or different. Exanples of such nost preferred groups for R4

i ncl ude 3w6-200901920- pyri d-2-yl, 20 3, 5-di chl oro- pyri d- 2C¥IGB2009/000127
2,6-dichloro-pyrid-3-yl, 2,4-dichloro-pygid-3-yl, 4,6-dichloro- pyrid-3-yl,
2,5-dichloro-pyrid-4-yl, 3,6-dichloro-pyrid-2-yl,
3-chloro-5-fluoro-pyrid-2-yl, 3-chloro-5-trifluoronethyl-pyrid-2-yl,
5,6-tric
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v, 2, 4- .
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1-chl oro- 'gg}gus Eﬂt)fcﬁp%ll{nlﬁgl-é-y% K T tﬁlakg&pz Iy3 041 Hﬂ:‘ﬁldr@'tﬁol}{ﬁen i g1,one

preferred odl ment di’chl or o- I'n one preferred
enbodi ment 3Rﬁﬂusroﬁzeﬁ}ydiﬂxohhnﬂd—yiﬁ-rtnﬂﬂubrgmahyl-ﬁ-chheo psrowml-ﬁe)d Biuachlorent R4

or of or 7 e BREBAHILH S TOPN L2 o BRSO oS Ao | A gradspek o 2o
enbodi ggnt dEﬁldr&uﬁazQﬂg iqhi BhI_rd Y méthyd-=tiiazol-3- 91 onedipkisfeihiLd]-eyhadiimeRt R4
is 2,5-dichloro-p In one preferred embodi nent R4 s

2, 5-di chl oﬂdmﬂhm@m@éwl gngaro'l 5-9-, I5rdlﬂn@r0p¥€€f0éb’rleme@Nbéﬂtlﬂwmnﬁﬂl}’rléH'
3-trifl
ri uor 82%%% %?g;%ﬁﬁé-gqﬂuor?nﬁétﬂxp?ﬁ 1p% ?ftl%[zr Fg r@@&%ﬂﬁ? %Eaﬁﬁaio% -5-

3-net hyl - e prévr erred

2- chl or o- 4ylyeidndichibfu-qriadirb3 3, 4- &mOmnatrmxﬁfr@ﬁemgl @uiheléti-Baiht1-Eoios

2-chl oro-4-trifluyoronethyl-thiazol - In one preferre eg di rent R4

i s 5-di fl ubeawRelRRyl mﬁétfhghch@rwwmeh%-3 o2 ﬁ'é‘ffﬁ?ilyl'ﬁ?@%ﬁ?[al “4-yl. In
one pr@gerhggmﬁ@) cyrrent R4 is 2-methyl-5-trifluoromethyl-2H1,2, 3-triazol -
4-yl. In o erred enbodi ment R4 is 2-nethyl -benzoxazol -5-yl. In one
preferred enbodMushpreMabl;sRé;sEp}dldyEuiyylmI@my]aﬁm;ﬂ'{emyIS}sa}(@pﬂylm)dldmzal-yybp 15

Pr eferabl y dr ox 0X rbo X 1-si Lyl oxy- or
- sul foﬂ&"ﬁ?@-su ?%WIOIF@O tﬁre R CYB’:SF‘[ %ég %I%Fa‘?r gent @EkCiSOaI kynyl
or ar yl - Clybzhali bor is8Guittb iyl Shbstfdbkyy one to three R®, which may be the same or
different. Examples of such most preferred groups for R* include 3,5-dichloro-pyrid-2-yl,
20  3,5-dichloro-pyrid-4-yl, 2,6-dichloro-pyrid-3-yl, 2,4-dichloro-pyrid-3-yl, 4,6-dichloro-

3,
2,
tr
2,
3
3-
3

pyrid-3-yl, 2,5—dichloro-pyrid-4-yl, 3,6-dichloro-pyrid-2-yl, 3-chloro-5-fluoro-pyrid-2-yl,
3-chloro-5-trifluoromethyl-pyrid-2-yl, 3,5,6-trichloro-pyrid-2-yl, 2,5-dichloro-pyrid-3-yl,
2,3-dichloro-pyrid-4-yl, 2-chloro-4-trifluoromethyl-pyrid-3-yl, 2-chloro-6-
trifluoromethyl-pyrid-3-yl, 3-chloro-5-trifluoromethyl-pyrid-4-yl, 2,3,5-trichloro-pyrid-
25 4-yl, 5-chloro-pyrimidin-4-yl, 3,4,5-trichloro-thiophen-2-yl, 2,5-dichloro-thiophen-3-yl,
3-trifluoromethyl-isoxazol-5-yl, 3-trifluoromethyl-4-chloro-isoxazol-5-yl, 3,4-dichloro-
isoxazol-5-yl, 3-methyl-1,2,4-oxadiazol-5-yl, 3-trifluoromethyl-1,2,4-oxadiazol-5-yl, 2,4-
dichloro-thiazol-5-yl, 2-chloro-4-methyl-thiazol-5-yl, 2,5-dichloro-thiazol-4-yl, 2,4-
dichloro-quinolin-3-yl, 4-chloro-2-trifluoromethyl-quinolin-3-yl, 1-chloro-isoquinolin-3-
30  yl, and 1,4-dichloro-isoquinolin-3-yl.
In one preferred embodiment R* is 3,5-dichloro-pyrid-2-yl.
In one preferred embodiment R* is 3,5-dichloro-pyrid-4-yl.
In one preferred embodiment R* is 2,6-dichloro-pyrid-3-yl.



wherein the aryl noiety is substituted by one to five substituents

i ndependently selected from halo, cyano, nitro, Cl-C6al kyl, Cl-C6hal oal kyl
or Cl- CoaWwkanrgs/092®2R10 i s Cl-ClOal kyl, C3-Cl0cycl oal kyl PCT/GB2009/000127

C3- C10cycl oal kyl - C1- C10al kyl -, C1-Cl0Ohal gal kyl, C2- ClOal kenyl,

C2- C10al kynyl , C1-C4al koxy-d -d oal kyl -, C1- C4al kyl t hi o-C - C4al kyl -, C1-
ClO0al koxy, C2-Cl0al kenyl oxy, C2-Cl0al kynyl oxy, C1-Cl0al kyl t hi o-, ‘

N- C1- C4al kyl - ami_no or aryl substituted
by one to three Iﬁfﬁep\'/ﬁ?‘?r&‘ﬁid?ﬁétﬂ? %ent&ézéérfg%?moﬁﬁﬁéi@h het eroaryl or
het er oar y| substmrouecgpefayemeoougnmmswdlcmwocgyrm 425 be the sane or

different, aryl - or aryl Cdal kyl - Wherein the aryl noiety is
substi t ut ed by dn@nﬁprdfm@eenibpdlmem&hs Maydighdorolpyridedril. or  di f f erent,
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different, aryl qxbnegfefafe\dldmoduﬁ&bm“hé 3@ Gu Y meing1- Isaxazfolls R14, which may
be the sane or different, heteroaryl gxy- or heteroaryl oxy 0 substituted by

one to t hree R141 opppreferragyembodiment 83 ae3-sretyl ik d-enediazolprylhi o- or

aryl thi o- SUbSt'I%Bhggre?%{eﬁ%ﬁlboﬁnﬁ&ﬁ%e f%%hlo%h%ﬁ}ﬁ%%h 1t§‘ same or

different, or ero eroar I"0- ut ed by one to
three R whi ch I‘Iﬁ}bné)prefé’t&d&bﬁﬂndmienﬂkf‘ﬁelehlbro Mxﬂﬁﬁ@ﬁl@ﬂ@ﬂ-ﬂﬁazol 5-yl-.

PCT/ GB2009/ 000127 -10 eac ndependently Cl1-d oal kyl_ or_. phenyl or
phenyl substltut%&nﬁ)?regc‘r@dte&‘bpfiv‘éemggbﬁ ﬂtfﬁ@m@eth?f&'ébé‘ﬁé‘@ﬂﬁ fg-‘gF%‘ct ed from
hal 0, Gyan@,et ller) %,g;o jkyl C 1 -GCohal oal kyl or Ci-Coeal koxy R12 is

Cl - ClQal kyl, 8 al or phenyl or phenyl substituted by one to
five 5 substi tuélmbse pm@mdwd@ndinyem&‘ ex2-gutifyl-Orriflabometyd 2d7- 1,31, 3-trimzol-

C1- Coal kyI Cltl C6hal oal kyl or C1-C6al koxy; and each R14 is independently
hal o, cyano Ymitro, C1-d oal kyl , Cl-C4hal oal kyl, Ci1-Cl0al koxy,

Cl- CAal koxycar bomyhe re@lre@‘éhﬁb@ﬁhﬁdﬁ@l{f’is Z:Jne@l Eﬂfiﬂxhiﬁl@‘i
Cl- C4hal oal kyl thio-, G - O oal kyl sul fin Cl1- C4hal oal Eﬁ\:l sul fi nyl -

Cl- O oal kyl sul f &hgne prefgxteéarﬁé?pémqaplismﬁl Srjmethyltgyrazajo[ 1 a]awm@nﬂsylrt ut ed
by one.to five nelentpy_ s m 10,
7o, "E1- coal koo g PG RECHOE R BsoB bR, T Ay oF 6
het er oaryl sulfanysdxiyt,Uvieedeiny one to four substi tuents i ndependently sel ected

f hal | Kyl - C6hal qal k
bt of e abl Y Res CsCrapliob sl Crallang. Crionkomaar SO o105 St ¢
pr ef er abl y y/Rardi$ A% etéq‘;-s@%ﬁ%u% orfeo FY8 E%ﬂﬂeﬂﬂnd&nd&ﬂ@l KBl oXY,

aryl - C1- C4al koxy or ary C4al koxy "wherei n the aryl ety IS
substi t ut e&obyhaimecyam mhrceéllfﬂsalkyWGldEsha}lekbbon(heCeadzkm(yor di fferent,

heteroggyl gl ¢\-Cypalkyl, Cs-Crocycloalkyl, Cs-Crocycloalkyl-Ci-Cioalkyl-, Cy-Cychaloalkyl, Cy-

Cioalkenyl, C,-Cjpalkynyl, C;-Cjalkoxy-C;-Cjpalkyl-, C;-Cjalkylthio-C,-Cjalkyl-, Ci-
Cioalkoxy, C,-Cjalkenyloxy, C2-Cioalkynyloxy, C;-Cypalkylthio-, N-C;-Cjalkyl-amino-,
N, N-di-(C,-Cgalkyl)-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

25  be the same or different, aryl-C,-Cjalkyl- or aryl-C;-Cjalkyl- wherein the aryl moiety is
substituted by one to three R'*, which may be the same or different, heteroaryl-C;-
Caalkyl- or heteroaryl-C;-Cjalkyl- 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;



C4al koxy or heteroaryl-Cl-C4al koxy wherein the heteroaryl noiety is
substituted by one to three R14, which nmay be the sane or different,

Cl- C4al kywoaniaaydoexy-, C3- Céecycl o 20 al kyl car bonyl oxy- PCT/GB2009/000127

C3- Clocycl oal kyl - C - C1 oal kyl car bonyl ox){p,. Cl- C4hal oal kyl car bonyl - oxy-,

C2- C4al kenyl car bonyl oxy-, C2-C4al kynyl car bonyl oxy-, Cl-C4al koxy- Cl- C4al kyl -
car bonyl oxy-, Cl-C4al kyl t hi o-C - C4al kyl car bonyl oxy-, '
Cl- C4al koxycarbanyl gxy-, - al kenyl gxycar bonyl.oxy-.
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be the san®r CotCetlk0X¥r ent, het eroaryl carbonyl oxy- or heteroaryl car bonyl oxy-
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chl or oget hyl car < i1 ROV IRARIGY L6 bonyl oxy-,
(B)-pr (rl;r%_ | - en- Eﬁa%lhjlg?alﬁrg%%{yl%i)}y% 2- r’rng Efx?r‘%?‘%%’) @Iﬁxzﬂeﬂrll(-%*m%%ﬁéar bonyl oxy-,

met hoxy et Rydikarybuxyy bryl-€C €agkox e bhaylCaChakgryowkereintthe arybotodety car bonyl oxy-
but - 2-yn- 1- yl axycar bonyl - et hyl t hi ocar bonyl oxy.-

N N- di et hy PERTHERPLOTR P b R pRGHATER oG FoR of dbfetaat fhsiggoaryt-C:-
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C2- CAal kengkgaChopike@xcarbdndided gl Goytwalksayloabyhylsyy-, CCLialkoxy-Ci-Caalkyl-
carbonyloxy-, C:-Caalkylthio-C,-Cjalkylcarbonyloxy-, Ci-Cjalkoxycarbonyloxy-, C,-
Caalkenyloxycarbonyloxy-, C,-Csalkynyloxycarbonyloxy-, C;-Cjalkylthiocarbonyloxy-,
N-C;-Cjalkyl-aminocarbonyloxy-, N,N-di-(C1-C4alkyl)-aminbcarbonyloxy-, 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,-C,alkylcarbonyloxy- or aryl-C;-
Cialkylcarbonyloxy- wherein the aryl moiety is substituted by one to three R', which
may be the same or different, heteroaryl-C;-Cjalkylcarbonyloxy- or heteroaryl-C;-

30  Cjalkylcarbonyloxy- 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



C4al koxycar bonyl oxy-, C2-C4al kenyl oxycar bonyl oxy-,
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mor e pr efwoned/gomaps for RS are hydroxy, methyl car bonpCosgB2009/000127
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but - 2-yl car bonyl oxy-, 2-methyl - propyl carbonyl oxy-, tert-butyl carbonyl oxy-,
cycl opropyl car bonyl oxy-, allyl carbonyl oxy-, (E)-prop-I-en-I-ylcarbonyl oxy-,

2-methyl - prop-1 -en-1 -yl carbonyl oxy-, ethoxycarbonyl oxy-, . _
Cert- but ox PSR Sy BB eSOy e AN B RGRGRIok e fbsttuted by one
et hyl thi ocas BREYR BXWhich MaStbeRh& §RRAH diffEReni, 8r Rtelo@P§¥thiocarbonyloxy- or

Cl- C4al kyl car bonyl oxy-, C -C4al koxycarbonyl - 25 oxy- or

G - Caal ky| hiieowmaylioonartwayloxy Exbstitutad byfonets thres RY ewhicll mpydehe same @5 ar e

b opyl - BUs FERSRe e bR R A Mo SR s OPE AMMSRS oxy -
tert-busyl easpaei¥dxy, Béiylox Ir?lgmﬁl‘eﬁfﬁéﬁﬁmk%b!ﬁlylcéﬂbﬁnﬂbhyi LSOLRERBABYRYXY- . I N

one preferred enbodi nent R édrox%/. 30 In one ‘Ereferred enbodi nent R5
i s R9- oxy- OX¥&rEeny]Robanylagy=,busat learborgloxye 2tmegthyk proplylcatbenyloxys #rkynyl or

aryl-C 1- - ryl-C - CAal = ik ' gty is

substi t ut %ngﬁg%og?f,i\é %g%ﬂggglt@éf%aéﬂthéy %&%&nﬁ%%f@%% %Ig}t?é(axg;’f rom hal o,
cyano, WO ZRIOSmMEQRCab&HTTdGBABRIA6 LM RyIcarbdndaxiyt, ratlylcaibohlx ky I(E)-prop-1-

Cl1- C6hal oal kyl .or_ Cl-C6al kOXél. Such, RS gr oug(? may be pet abogi seg, :

pr ef er abl y S -Ysahenylonye Zgmetvi-REorR: biepd SHEMBR I o Betiry sy IcrRorg- | s

hydr ox I n | 1 ' 1 n Y in RO is
Q0N oy P BB ok o TR AL IR Yeckborlyfon 5 B SO S rboriBhe) 1 IO
C1- Cl0hal oathiylthiocaZherGlOat K& My dicthghnin@adziniionyi, phaiyl@tbdrkboegy- GtnEli@ayky| -,

Cl- C4al kyl t hi 0; C1- C4al kyl - .. Cl-ClQal kox - ClOal kenyl ox

Co- C0al oy ROTTGITooE sy Ay PP OB R TS N 1.

Caal kyl ) - agarBenydé-, B5-dahdthySaRat8 Lidaesbnyiox9!) ehibshenll-9RafBbhylowdM, 8f5-may be
the sane or  different, heteroaryl or heteroaryl substituted by one to

t hr ee R14, digpgtieyl-isanpzelet-ylsarbenyiexy-o andi] phenyntop- bylgartonylogiyt-kyl - or

aryl - d : C4al kyl | | i |, S~ S ! 0 Ay, to three
R4, whi on may B¢ Tyen tadte bEerablen TR hEdb ) T SR o GHCRR e

het er oar y| alkyltarbGAgloky-, €, halkenyicdrbenyietyerGaCjplkynpicathpnywxgylist i t ut ed by
one to three R14, which may be the sane or different, aryloxy- or aryl oxy-
subst i t ut e@%‘?"’ﬁ’ﬁ%‘bf’%&’l?W'g&'ﬁﬁﬂwn)&WﬁY&?F%H’éxlo’ﬁéa Enb ki ToReaoongdan or
het er oar yl pxy- OX¥can ikl t@r RPLRevRidky. Whi-ch
may be theelsgﬁfgﬁglgmg(}ﬁe [ec%lkltymﬁa&r yl t.hﬁgﬁdgéﬁgfﬁﬁd%?ggpssfgfosti tutylead g)’/ one 15
to three Rithylhaitsmyloay-, bthyldadbaahyarisadpiopdcahonyloxy-hepeenydeayhartylaxy-,or

it R TR N IR e NS
C1- C4hal oatye¥dprofscdBanidgxyallyfehrbonyloxy-, (E)-prop-1-en-1-ylcarbonyloxy-, 2-methyl-
prop-1-en-1-ylcarbonyloxy-, ethoxycarbonyloxy-, tert-butoxycarbonyloxy-, but-2-yn-1-
yloxycarbonyloxy-, and ethylthiocarbonyloxy-. |
Most preferably R” is hydroxy, C;-Csalkylcarbonyloxy-, C;-Cjalkoxycarbonyl-
25  oxy- or C;-Csalkylthiocarbonyloxy-. Examples of most preferred groups for R’ are
hydroxy, methylcarbonyloxy-, ethylcarbonyloxy-, iso-propylcarbonyloxy-, n-propyl-
carbonyloxy-, but-2-ylcarbonyloxy-, 2-methyl-propylcarbonyloxy-, fert-butylcarbonyl-
oxy-, ethoxycarbonyloxy-, and ethylthiocarbonyloxy-. '
In one preferred embodiment R is hydroxy.
30 \In one preferred embodiment R’ is R9-oxy-, wherein R’ is Ci-Cyoalkyl, Cs-
Cjoalkenyl, C,-Cjoalkynyl or aryl-C,-Cjalkyl- or aryl-C,-Csalkyl- wherein the aryl

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



C4al koxycar bonyl -, Cl1-C4hal oal koxy, Cl-Cloal kylthio-, Cl-C4hal oal kylt hi o-,
Cl- Cloal kyl sul finyl-, C-C4hal oal kyl sul finyl-, Cl-Cl0al kyl sul fonyl -,

Cl- C4hal osblegéosnabfoonyl -, 20 aryl or aryl substituted byPCm&HE2009G00E27
substituents independently sel ected franmphal o, cyano, nitro, Cl-C6alkyl,
Cl- C6hal oal kyl or Ci-C6al koxy, or heteroaryl or heteroaryl substituted by
one to four substituents independently selected fromhalo, cyan, nitro, Cl-

v o of abl y it Gr Gt GeC el her Catilinainy L SHBSURRY b Ee PR | 5o
hydroxy. 2%rdfBraBReinIei&th gweem@%@p&{di@cdn@duﬁ@u%wkéasrﬂyawdyoxy- or

tert-butyl - carbonyloxy-. Preferabl ﬁgeacn R6 i s independent|y hal o,
Cl- C4al kyl , C1- Ganbe prefaryad endpdingdiRR o} crartonyloabia MdgraioRy . is Exdampiley, of

such prefer roups . for 0,1 | MOKO t )
trifluor orre(:3%'l", crroeapﬁ'clfxé;r"_gP%gfci(?aﬁlﬁab%r‘gén@%lhgi’y."gwhﬂ@%@gﬁc‘joa@f W& i s

I ndependentd yalkyalyl),C, @bl LC, o AllkylCAT ot piltyitil o-C CLaalloAg (s R yalkoxy, Co-

Cl- C4hal oal koxy. Exar’rBI es of suc)k;égreferred groups. for, R7 are_ ch] or.o,
fluoro, methyalkengtopy) Co-Craathynplos s ihy oalkithipn A Carfrualkylraonigen dpdidky. wo

2009/ 09040 9 oS dent |
nal o, O - ORATEYN o CHRAD oaT L sy BT} R SClnl tnd Bapancent 1Y
preferred gifferps, haeroRy] ar keteohyt sybsfituteairty, oneso thyrke REY hich may bef thesaroeret hy|
and net hoxy. Preferabl a R8 is. |.n dently hal o, cyano, nitr

0 Cloal oy Pt IR R Oy oy W hetpin e Bl ey it

C1- CAhah oalykxy to ftec®BakKikh hidly®e the SandAnmiradhtk héteidadi-C Wmfkyl- or

i oal kyl sul finyl-, Cl-C4hal oal kyl sul finyl-, Cl-ClOal kyl'sulfonyl'- or G 1

- CAhal oal k¥etstdardriyi-Coalkythr wheseinftbe heserparvh otoiqep is substiftied diivante thregR o,

cyano, nitrg,. .Cl - | kyl I, - hal oal kyl . -g - lsikoxy,
C1- C10al ky™ “ﬁhom&eg%-eéﬁ’ﬁ%|°g81f§e>%4‘ithﬁrggxy b a@%"rﬁ SABMISGREY b s ?m%f‘@%ﬁggf err ed
groups for wRkchahgy bothe sale o diffegdit HelerodrlyloqyOor Heyaoaryloiyt substitweddriyy oneet hyl |
trifluoronethyl, npethoxy, trifluoronethoxy or trifl uorﬁ_rret hyl t hi@ﬁ Even
more pref efQBFSE Rachhic may berthe sarrit fgrepta peylthio- oppithiey subsgiutediby pagy| ky | |
Cl- Ci ogl ko 3- (4 | n@‘?ﬁﬂ? - 165d-ed
groupsq%or : Aéealge’ @?%ﬁo@c Icﬁéér/%a, f uo{?gl,%n?’ré{ﬁé;ﬁ?aﬁﬁﬁ& l,gp?gieﬂaﬁ%ronet hyl ,
met hoxy or stbstifutetbsyonet toabnge RI5 witiat mpy bé theahing oe differd?8; and cacldBbendent | y

g oups T or TREPSHE R AP UiD, CHEiOMT: CormRpRIrBG SRR, Chr ef er abl y.
RO is C2- %ﬁk&@%ﬂﬂbonﬁz,‘@;@ﬁlalﬁéﬂwxy, @{—E'loaﬂ::%rttﬁ%%|¢ﬂ¥¢maﬁfalk@ltﬁio‘-,@ -
Cioalkylsulfinyl-, C;-Cghaloalkylsulfinyl-, C,-Cjpalkylsulfonyl-, C;-Cshaloalkylsulfonyl-,
20 aryl or aryl substituted by one to five substituents independently selected from halo,
cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl or C;-Csalkoxy, or heteroaryl or heteroaryl
substituted by one to four substituents independently selected from halo, cyano, nitro, C;-
Csalkyl, C;-Cghaloalkyl or C;-Cgalkoxy. 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 tert-butyl-
carbonyloxy-. |
Preferably each R®is indépendently halo, C;-Cyalkyl, C,-Cyhaloalkyl, C;-
Caalkoxy or C;-Cshaloalkoxy. Examples of such preferred groups for R® are chloro,
fluoro, methyl, ethyl, trifluoromethyl, methoxy or trifluoromethoxy.
30 Preferably each R’ is independently halo, C;-Cjalkyl, C;-Cshaloalkyl, C;-
~ Caalkoxy or C;-C4haloalkoxy. Examples of such preferred groups for R’ are chloro,

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



C4al kyl - wherein the aryl noiety is substituted by one to three R13, which
may be the 20 sanme or different. Mire preferably RO is C3-C4al kenyl, or
C3- C4al kywol2podwmogl or benzyl wherein the phenyl noi ePgTiGB280®0i20ut ed by
one to three R13, which may be the saneqr different. Even nore preferably
RO is allyl, propargyl or benzyl. Mst preferably RO is allyl. 25
Preferably R10 is Cl C4a| kyI C3- Coeycl oal kyl

C3- Cl0cycl oal ky A- .Cdhal k I P | ken - CAal kynyl ,
C1- Cal koxy- Cl - Vﬁ% k&?ﬂ?‘PﬁPS“%“ Y Eal &Fal%il @Eg‘*‘%?%%k%r )

C2- CAal kenydt,a¥xy. @& ﬁ:ls%mwh@wfmgégl%ﬁé koy IRY IarsnchmoCﬂu&éaxhlsmm eyl no,

N, N-di - (Cl -C4a| Kyl )-am no, aryl or aryl substituted by one to three R14,

whi ch may thBuerpetbyhandgnetioxys er ent | heteroaryl or heteroaryl substituted

by one to three 0 () a r yI C - C4al kyl
or aryl-d -Cal I?%%%re&%]nkt &elgg ypgenr&ng%afo Eg‘fan8 mgjstlfut’ %c](yéi?/f one to three
R14, whikch (Imadozheylt ng@@mxy,rc,dcﬁa‘lm@eirboﬁye{ erl Qa;hylbalkﬁkyl, {I{/ta,IOMyyltmo-

het er oar yl - CAal erein the heteroar npi ef y tit by one
Lo three’ RCriheRaRuyie Ce BB Bry gl PR B irky ColC G-

substitute _COR8 2009/ 090402 PCT/ GB2009/ 000127 -14 three R14,
whi ch may %(rae%(he s%r@l%@ﬂ)&yﬁ erent het er oaryl oxy or heteroaryl oxy
substituted by l\mreptaﬁeraliﬂyeeclm is 1Mﬁpehdamﬂyhble tysmostre, Or-Cehafkybant ,

SO0 ST €, SURIL el RS, (o RSB c SR TES br%one

to thregg R:E&ampféb GhsdEﬁYan@ Fé?&r&laﬁfﬁ up¥ foflRF hiRh&dY, bromd/Rlord) ffoes,alghno, R10 i s
i so- propyl or rt-b Preferably each R11 is |ndependently C1- C4al kyl .

Pr ef er abl y nitg meﬁlyCJ@ﬁM,amﬂypromeﬂGirmﬂiaxxoémﬂkb;qromﬁhéxré patsiflpogeaethythzo. s
| ndependent | y h%veﬂ mpte pr ra% eac% li@yls 1nd%Pen%41§tﬂ%l§)u!> kdl CH?‘?‘P’%% %P{;}%?ﬁsy

Exanpl es of such'pre eried ups are chforo Or 0, ét hyl ,

10 trifl uoproghdiyxyand, mhﬂexll{ox?ﬂﬂbﬁipﬁloy siwhCveRitbré ﬁrefﬂdﬁ@ﬂ@iﬁﬁbﬂ} hal o,
nitro, Cl-C4al kyl, Cl1-C4hal oal ky], al koxy. or Cl-C4hal oal ko>§lFf
Exanpl es oﬁreshﬁerﬁowh&refﬂwogp@h& etéwb tréfquswaethﬂ Gsthpxy agitgtlgorometheyy-

ethyl, ,frifluor gﬂ‘)g{ fﬁ'\é{reralﬂ?EW @%jde Jehgfﬁ@H%P@WIkgL %@hﬁﬂ@ﬁlﬁymnt the

i nvention provi a net hod of contr ants wh conprlses
appl yi ng t Exsmplepbfsuch even more preferred gmtnphérrét?far@chmmb lﬂuomameyllyéfOIrect ive

anount of tr?fluorglgetﬂ}qd of formula (Ix) RS
Preferably R® is C2-Cioalkenyl, Cz-CloalkﬁyI, aryl-C,-Cjalkyl- or aryl-Ci-
Caalkyl- wherein the aryl moiety is substituted by one to three R"3, which may be the

20  same or different.

More preferably R’ is Cs-Caalkenyl, or C3-Cqalkynyl, 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'? is C;-Caalkyl, C3-Cgcycloalkyl, C3-Ciocycloalkyl-Cy-Cyoalkyl, Ci-
Cjhaloalkyl, C,-Cjalkenyl, C,-Csalkynyl, C;-Cjalkoxy-C;-Caalkyl, C;-Cialkylthio-C;-
Cjalkyl, C;-Cjalkoxy, C;-Csalkenyloxy, Cy-Caalkynyloxy, Ci-Caalkylthio, N-C;-Cjalkyl-
amino, N,N-di-(C;-C,alkyl)-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;-Cjalkyl or aryl-C;-Cjalkyl wherein the aryl
moiety is substituted by one to three R'*, which may be the same or different, heteroaryl-
C;-Cjalkyl 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



RNR4A (Ix) RRNNO 13 R wherein Rl, R2, R4 and RS are as defined for a
conpound of forrmula (1) and R3 is Cl-Cl0al kyl, C2-Cil0al kenyl,

C2- Cl0al kwoybgyms+wclcycl oal kyl , C3- ClOcycl oal kyl - C1- 20PCoaiB9#9/000127

Cl- Cl0al koxy-C - Ceal kyl -, C1- ClOcyanoaI k%G Cl- C loal koxycar bonyl - C1-

C6al kyl -, N-C1- C3al kyl - am nocar bonyl - al kyl -

N, N-di (Cl ‘C3al kyl ) -am nocar bonyl C1- CGaI kyI , aryl Cl- Coal kyI or

aryl - a erein ryl I t substituted b th
o e s, MR b fhe She o Gibrehy, ersataioiy bf Griereatoisou it
het er ocycl yy-dub1OCBRESN 14, whidR b ettﬂ@saj?&t(ﬁ'rd?ﬁ%‘éh ryﬁﬁio%rﬁr&lﬁn@bmﬁhtdtéﬂ ed by

h
onetothree 25 Rv, Wmch may be the sane or %/erent or a sal
N-oxi de t héwyawk to e I&rewmpbméeﬁmsann qr dﬂq:remor Reeromg/|thi7or R8 R9 R1,

R11, R12, R1 R14 .a e sa set for the
correspondlhﬁ%%aﬁ g{l?f‘ﬂ}’éhﬁ%ed%yo&lege%% d’ HB ﬁ tg? pgme %ﬁt&e ‘erences
for R3 gre the Wpﬁeﬁﬁg]@?gﬁ%% porstg,tt vall. for the correspondi ng
substituents of a conpound,of fornula (I except that R3 cannot be

hydr ogen. WO 20GorfonblyiciPRT) isirienerdeoty £7-Csalkys | n anot her enbodi ment t he
I nvention prow ﬁpﬁpﬁ‘h?sdc ﬁi@n F 1-d4ﬁ @k@n whi ch conprises applying

to the plants or | ocU's Idally effective anount of a

conmpound of for muéfarably(b)aclRE” 1Rindapa41eﬁﬂlyahalomtrum C.dR3)1, G, -Cllai@ilkylBt, R2
and R4 are as defined for a corrpound f formul

d al kyl ,
C2- Gi oal keftytCaalkoxysamplasyaf suctprefeged 8rRp REFIC chi %%foge’ye?%éﬁ%bﬁ eﬁ%f Y

Coal kylp, gﬂgrgﬁgﬂﬁ?&ﬁdqletg@)ﬂl kyI , a- ClOcyanoaI kyl -
C1- d oal koxycar bon a - kyl -, N-Cl-C3al kyl -am nocar bonyl - G - C6al kyl -,

N, N- d| (c i - CBalPke;th)ablamadoRé 1bmdypend©1ﬂﬁdbkytro,,cla€w1km C B aiakoplkylof -

aryl - e_ar bst tuted 1 ne to three
R i h SRR Sta- G lip g g ot b PR RS U e g Cor
het er ocycl Wi trdCme@6a) w1 triffiSFoRidihyil NBethek paREyiTlustoniBhalyy 1S substituted by
one to three R7, which may be the same or different; and R5 is a group
whi ch can be mgthag@ﬁ ¢mlbadimentghe invention provides a method of controlling plants which

15  comprises applying to the plants or to the locus thereof a herbicidally effective amount of

a compound of formula (Ix)

R5
1 4
R | N\ X R
B (1)
R N N O ,
1s

wherein R', R%, R* and R® are as defined for a compound of formula (I) and R? is
Ci-Cyoalkyl, C,-Cypalkenyl, C,-Cyoalkynyl, C;5-Cjocycloalkyl, Cs3-Ciocycloalkyl-C;-

20 Cealkyl-, C;-Cjpalkoxy-C;-Cgalkyl-, C1-Cyocyanoalkyl-, Ci-Coalkoxycarbonyl-C;-
Cealkyl-, N—C1-C3a1ky1-aminocarbonyl-C1—C6alky1-, N, N-di-(C,-Csalkyl)-aminocarbonyl-
Ci-Cealkyl-, aryl-C;-Csalkyl- or aryl-C;-Cealkyl- wherein the aryl moiety is substituted
by one to three R7, which may be the same or different, or heterocyclyl-Cl-C6alky1— or
heterocyclyl-C;-Cealkyl- wherein the heterocyclyl moiety is substituted by one to three

25 R, which may be the same or differenf; or a salt or N-oxide thereof. The preferences for
R, RL R R, RS R, RS, R’ R’ R R™, R'3 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.



hydroxy group; or a salt or N-oxide thereof. The preferences for R, R2,
R4, R6, R7, R8, R9, Rl, Rl1l, R12, R13 and Rl14 are the sane as the

pr ef er encee 20@090w for the 15 correspondi ng substit uenP€TaiB200%0NRROUNd of
formula (1). The preferences for R3 arejthe same as the preferences set
out for the correspondi ng substituents of a conmpound of forinula (I)
except that R3 cannot be hydrogen The preferences for R5 are the sane as

t he preference set out f correspondi. substituent s..of npound
of fornula (1) %%B‘fr fAvTus Epﬁ%r&feg tgﬁé Pﬁco SlHsP fglrcfr%odi ment
the invent |vﬂﬂclpéd?ﬂpr@€§a1§p19ﬁk|ﬂ@ﬂle(ﬂlarﬁs%}tt6 ald Ib&\g tﬁé@ﬂf@hemdenyeﬁwweses
applying to the plants or to the |ocus thereof a herbicidally effective
amount of amevppefiaepmroupdpeffaraula@ OH RL NA-.-- R4 (Id) RZ CNO 13 R
wherein R, R2 and R4 are as defined fer a conmpound of fornmula (I) and R3
is 25 Cl-C1 Oalkyl, C2-G oalkenyl, C25Cloal kynyl, C3-C ocycloalkyl,

C3-d ocycl oal kyl - CI Coal kyl R\C K Ry Cl- CGaI kyl-, G-C ocyanoal kyI -
Cl- C i oal koxycar bonyl - CL WD 2009 090402 |PCT/ GBZOOQ(%OOlZ? -16 Coal kyl -

N- C 1- C3al kyl - ami nocar bonyl - X N, N-di

1- C3al kyl ) - am nocar bonyl - C1-'C6al . ar 9I -C1 C6a| kyl - or

aryl - Cl1- Céal kyl - wherein the aryI m)rélfy is substituted by one to three

R7, which b f Coal kyl
ot o e o1 et Bt P, o B s BipS B PR B I AR I bt Lt e by
one to threg.didyl, @élcwamsﬁm egld,&%wnem d%lfoiaﬁcry‘l?rﬁyclgéyci’oaﬂ@llclor N- oxi de

t hereof . The lEreferences are the sane

as the prerCe«Tt ﬂceCél @ealkew-Gn&saMle CcGroﬁ)E@pethl rigi-SuteBoxyershanyl-6i- a
conmpound o The. |
of Ceaig (d )“‘Ik?' et ocari? hdf négikg' Lbst It ugn]t s? ]fﬁg%m%%al% ISylbf

pr ef erences se OUt e corr oun

formul a (1 )X, €xakpl ztrmacl E%alkgaln raf)arybe:,mﬂkgg@merehﬂttﬁerylanme@omﬁdﬁed)f
f ormul a (Ig are novel .and as such forma further aspect of the invention.
¥

One grdfip 8 oRdirdhresdhpWitrdanay ke the sppepradifiegent, @rhﬁ're@cwlbry CrEsalRY-RERA (1 b)

heterocyclyl-C;-Csalkyl- 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 Rl, R2, R*, R6, R7, RB,
R9, RIO, R! 1,' R”, R'3 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? cannot be hydrogen. The preferences for R? are the same as the
preferences set out for the corresponding substituents of a compound of formula (I)
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 (Id)
OH
1 4
R} | Ny AR |
P (1d)
R N N O
| 3
R

wherein R', R? and R* are as defined for a compound of formula (I) and R’ is
25  C1-Cjoalkyl, C,-Cpalkenyl, C,-Cjoalkynyl, C3-Cjocycloalkyl, C3-Ciocycloalkyl-C;-
Csalkyl-, C;-Cjpalkoxy-C,-Cgalkyl-, C-Ciocyanoalkyl-, C,-Cjoalkoxycarbonyl-C;-



R2 NNOH wherein R, R2 and R4 are as defined for conpounds of formula
() and R5 is a group which can be netabolised to a hydroxy group; or a
salt or Nwoxba@vdeer eof . The 15 preferences for Rl, R2, PRA/GH2609/088127R9, R',
R11, R12, R13 and R14 are the sane as t preferences set out for the
correspondlng substituents of conpounds of the fornula (1). The
preferences for R5 are the sane as the preferences set out for the

R L R A L e
formula (1q, C(Bf 8/ Rary'l\l(R[bGQﬁ(g? or :’t",'mlﬁkgk%f’ Wh%%ulﬁthe"g?ﬁrrﬁb@t sulﬁanﬁ&fi R4

are as defined a“conpoun loal kyl
C2- C oal kerbyl one®2 thBdeoR], kgt maﬂae ﬂiecsame oD diffepdn,t, o(ﬁ&e(étwyb'l-ﬁaﬂ%ylkybbr

Coal kyl ClL ClCl | | -,..Cl-Cl _
SRy ear e e My e e st RO A K b ey cns i e
N, N- dl (501 @@H&M'rﬂayﬂf@ tﬁ@%ﬁ@wkfel%ét Gia gﬁ%rkNJox1de4ﬁéf%o@ih§gélfé?¥ﬁces Bor

aryl - anllé e;re n aryl noiety is substituted y one to three
R7, vvhl ch fayR éltReraRreamR iafd e gpme asnﬂlemaqf@'ﬁmpyéttww@rﬁhe Céal kyl - or

R b e o R e M o s L el

same or di fshipe adihe pedterefbesisst @tgémecaﬁﬂspmdi@s@enﬂmeﬁtabﬁhbsmgoﬁrﬁleaf hydr oxy
group; or a salt or N-oxide thereof. The preferences for R, R2, R4, RG,

R7, R8, Rdormyly () exeept they B’ cannat behydrogsnar e the same as the pref erences
set out,sfor thec feﬁﬁ’iﬁl Bﬂﬁjdsr&f?ﬁlﬂﬁ%ﬁ WMol Und 3 FQI?JTPBHH% QftndrUspatk 8f ( I)

The preferences re the as the pretrerences set out for the
cor r esponditimginsertohi Ooegrosp of navel compowds afe cohpomndsof{fbymer¢Bpt t hat R3
cannot be hydrogen. The preferences fqor R5 are the same as the preferences
set out for the correspondi ng substltF&ents of a conpound of formula (I)
except that R5 cannot be hyd! xy rt group of novel conpounds are
conmpounds of formula (1d) OH R4 (Ib)

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 Rl, Rz, R4, R6, Rg, R9, Rm, R“, Rlz, R'? and R'* are the same as the
preferences set out for the corresponding substituents of compounds of the formula (1).
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)

wherein R!, R? and R* are as defined for a compound of formula (I) and R?is
Ci-Cioalkyl, C2-Cyoalkenyl, Cy-Cyoalkynyl, Cs-Cocycloalkyl, C3-Ciocycloalkyl-Ci-
Csalkyl-, C;-Cjpalkoxy-C;-Cealkyl-, C;-Ciocyanoalkyl-, C,-Cjoalkoxycarbonyl-C;-
Cealkyl-, N-C,-Csalkyl-aminocarbonyl-C;-Csalkyl-, N, N-di-(C;-Csalkyl)-aminocarbonyl-
25  C,-Cgalkyl-, aryl-C,-Cgalkyl- or aryl-C;-Cgalkyl- wherein the aryl moiety is substituted

20

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



(ld) R NNO13 10 R wherein Rl, R2 and R4 are as defined for a
conpound of forrmula (1) and R3 is Cl-d oal kyl, C2-C oal kenyl,

C2- Cloal kwoywbge/m@s+e ocycl oal kyl , C3-C ocycl oal kyl - C1- CeariaB2009/000127
Cl- d oal koxy-d - Ceal kyl -, C1- Clocyanoal_k1 | -, C1-d oal koxycar bonyl - C1-
C6al kyl -, N-C1-C3al kyl - am nocar bonyl - d - Cé6al kyl -,

N, N-di - (Cl- C3al kyl ) -am nocar bonyl 15 C1- C6al kyl -, aryl -Cl-C6al kyl - or

aryl - C1- Ceal.kyl - whereip the ar noi ety ks substituted . b to th
R7, which rayWBishimay @éﬁ%saélﬂe & I#f%ﬁeé%?r,ﬁ/ B? 18@&@%8/@@%@ éiyftﬁga&%kw%-w&: =
het er ocycl *Qa%iﬁﬁﬁﬁ?ﬁﬁ s#a‘l\ﬂ’tﬁg\%i‘idfe ARrdt BhOG Yk HcedRE REYRY, R SHORII RYt ed by

one to thre 3 y 1‘gathe sane or different; or a salt or N oxide
t her eof . THRE, RI%REr RHcBE dndR' Re thRaymeres, thiprefeRiceREEt antifoRI® ar e t he sane

as the preferences. set t for. the 20 correspondi supsti t uents of
omoung ororepRaRias eybsatienls a5 coapamEe HERMRADL T SRERhr BYES o e

pr ef er eacegaiehs MelprdBlenddIQetCift FRIRODSHRPoRHRS SilbsHRBAS 0PA cémpAdBMd Of
formula (1) except that R3 cannot be hydrogen. The corrp}o#nds in Tables 1 to

36 bel ow i iforouda €) excehetheidipranneidedtydrdzen. B nrafeegncesofer RTats the 3amerasibe 1

i des 70 f | r i
5 5 ai ol racyeaegndfor it Phichdndine ORGelh pER o BuRe RO 1 S
VD 2009/ 090487t ReTREEINOWODAEAR. -18- RS R NR4 (1) RRNNO13 R 35

3 R Compound R R Conpound R nunber nunber 1.001 H-OH 1.023 -CH2
- mgp 1.002 A ﬂl@r})gqguml@lovel compounds are compounds of formujI 85) CH3

OH
1 4
R N\ X R
| (1d)
2 7
R N N )
Iy .
R .
wherein R, R? and R* are as deﬁned for a compound of formula (I) and R’ is
C1-C10alkyl, Cz-CloaIkenyl, Cz-Cloalkynyl, C3-Clocycloalkyl, C3-Clocycloalkyl—C1-

Cealkyl-, C;-Cjpalkoxy-C;-Csalkyl-, C;-Cjocyanoalkyl-, Cl-Cloalkoxycarbonyl-Cl-
Csalkyl-, N-C;-Csalkyl-aminocarbonyl-C;-Csalkyl-, N,N-di-(C,-Csalkyl)-aminocarbonyl-

10

15 C;-Cealkyl-, aryl-C;-Csalkyl- or aryl-C;-Csalkyl- wherein the aryl moiety is substituted
by one to three R, which may be the same or different, or heterocyclyl-C,-Csalkyl- or
heterocyclyl-C;-Cgalkyl- 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
Rl, Rz, R4, R6, R7, 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.



1.003 H - OCOCH2 1.024 -CH2CH3 - OCOCH( CH3 CH3)2 1.004 H - OCOCH( 1.025

- CH2CH3 -OCO(CH CH3)2 2)2CH3 1.005 H - OCO(CH 1.026 - CH2CH3 - OCOCH(  2) 2CH3
CH3) CH2  WOQ0®/(90400COCH(  CH3 CHS) CH2 1.027 - CH2CH3 - OCOBKEZ/GHE2BIB/GH2CHS) 2
1.007 H - OCOCH2 1.028 - CH2CH3 - OCOC(C CHECH3)2 H3)3 , 1.008 H - O0OC(C
1.029 -CH2CH3 -Q(CO O H3)3 CHchslooéH -0(CO) O 1.030 - CH2CH3 - O( CO) SC
CH2CH3 H2CH3 1.010 H - O(CO) SC 1.031 - CH2CHF2 - OH H2CH3 1. 032 - CH2CHF2
-O0OCH3  1.011 -CH3 OH 1.033 - CH2CHF2 -OCOCH2 1. 012 - CH3 - OCOCH3 CH3
1.013 -CH3 - OCOCH2 R°034 - CH2CHF2 - OCOCH( CH3 CH3)2 1.014 - CH3 - OCOCH(

1. 035 - CH2@IE2 “@43)2 2)2CH3 1.015 - CH3 - OCO(CH 1. 036 - CH2CHF2

-OCOCH(  2)2 ) 0 1.016 (OB - OOOCH( CH3 CHB) CH2 1.037 - CHRCHF?2
- Q000 CHR 0K ¢ 017 -8 -0CO0H2 1. 038 - CH2CHF2 - 0OC(C CH( CHB) 2
H3)3 1.018 R'CH3 Col 039 -CH2CHF2 -O(CO O H3)3 CH2CH3 1.019 - CH3

-Q(CO) O 1. 040 - CH2CHE2 - O( CO) SC CH2CH3 H2CH3  1.020 - CH3 - O(CO) SC 1. 041

-CH2CF3 - H
Compound | R’ R’ Compound | R’ R’
number number
1.001 H -OH 1.023 -CH,CH; -OCOCH;
1.002 H -OCOCH;3 CH;
1.003 H -OCOCH, 1.024 -CH,CH; -OCOCH(
CH; CHz),
1.004 H -OCOCH( 1.025 -CH,CH3; -OCO(CH
CHs;)» 2)2CH;
1.005 H -OCO(CH 1.026 -CH,CHj; -OCOCH(
2)2CH; CH;)CH,
1.006 H -OCOCH( CH;
CH;)CH,; 1.027 -CH,CH3; -OCOCH;
CH; ' CH(CHs3),
1.007 H -OCOCH, 1.028 -CH,CH; -OCOC(C
CH(CH;), H3); |
1.008 H -OCOC(C 1.029 -CH,CH3 -O0(CO)O
H3)3 CH2CH3
1.009 H -0(CO)O 1.030 -CH,CHj3 -O(CO)SC
CH,CH; H,CH;
1.010 H -O(CO)SC 1.031 -CH,CHF, |-OH
H,CHj; 1.032 -CH,CHF; | -OCOCH;
1.011 -CH, -OH 1.033 -CH,CHF, | -OCOCH;
1.012 -CH; -OCOCH; CHy
1.013 -CH; -OCOCH, 1.034 -CH,CHF, | -OCOCH(
CH; CH3)2
1.014 -CH; -OCOCH( 1.035 -CH,CHF, | -OCO(CH
CHs), 2)2CH3
1.015 -CH; -OCO(CH 1.036 -CH,CHF, | -OCOCH(
2)2CHj3 CH;)CH,
1.016 -CH; -OCOCH( CH;
CH3)CH, 1.037 -CH,CHF, | -OCOCH,
CH; CH(CHs;),
1.017 -CH, -OCOCH; -1.038 -CH,CHF, |-OCOC(C
CH(CH3)2 H3)3
1.018 -CH; -0OCOC(C 1.039 -CH,CHF, |[-O(CO)O
Hs); CH,CHj3
1.019 -CH; -0(CO)O 1.040 -CH,CHF; | -O(CO)SC
CH,CH; H,CH;
1.020 -CH; -O(CO)SC 1.041 -CH,CF3 -OH
H,CHj; 1.042 -CH,CF; -OCOCH;
1.021 -CH,CH; -OH 1.043 -CH,CF; -OCOCH;
1.022 -CH,CH3; -OCOCH; CH,




H2CH3 1.042 - CH2CF3 -OCOCH3 1.021 -CH2CH3 -OH 1. 043 -CH2CF3 -OCOCH2 1.022
- CH2CH3 - OCOCH3 CH3 WD 2009/ 090402 PCT/ GB2009/ 000127 -19 Conmpound R R
Conmpound W8 2Rp/09meaber nunber 1.044 - CH2CF3 - OCOCH( 1. @PET/GE2hiR@NeR27 - OCOCH2
CH3)2 H2 CH(CH3)2 1.045 - CH2CF3 - OCQ( CHgl. 058 - CH2CH=C - OCOC(C 2)2CH3 H2
H3) 3 1.046 - CH2CF3 - OCOCH( 1.059 - CHZCH=8 Q(CO O CH3)CH2 H2 CH2CH3 CH3
1.060 -CH2CH=C -Q(CO) SC 1.047 -CH2CF3 -OCOCH2 H2 H2CH3 CH(CH3)2 1.061

-CH2C aCH +QH-1.048 + CH2CF3—QEOG(C-1.-962 --CH2G-—-aCH ms H2) 31063
- CH2C 2H - Ofemmeund . pR9 - crocraRe o o) @ cHg GomRomad 1 - CH2C - OCOCH(
1. 050 - CH2CEBmbey CO)SC CH3)2 HPCH3 1 65-@!‘?2’50%04-0(:0{041 )51 - CH2CH=C
-OH 2)2CH3| 114841. 066 Ccmﬂ:rfsam -QEOOH( | 1. 032057CH2 CH-ECHEIEEE3 | ePEPEHDR | H2
CH3 1.053 {CH2CH=C - DCOCH2 1. 0B@H3)EH2C |[ECH|- OCOCH2  HML,CH3 CH( CEBN(EH:sk. P54
- CH2CH=C - OCOg5i( 1. 0pTHHC aCACOICRC(C 2 .0583) 2 HB)GHICKSE 1 GbROB(C
- Q00 CH 1. 069 - CH2C pCH - O C0)[Q),ch, 2) 4CH3 |CH2CH3 1/ @§6 - CH2CHEKG),- O0OCH(
1.070 - C2ETH4E - XCAEEAH CROFBCHEHS (41039 “CH,CH=C |-0(CO)0
CH;)CH, H, CH,CH,3
CH; 1.060 -CH,CH=C | -O(CO)SC
1.047 -CH,CF; |-OCOCH, H, H,CH;
" | CH(CH3), 1.061 -CH,C=CH | -OH
1.048 -CH,CF; |-OCOC(C 1.062 -CH,C=CH | -OCOCH;
Hs)s 1.063 -CH,C=CH |-OCOCH,
1.049 -CH,CF; |-O(CO)O CH;
CH,CH; 1.064 -CH,C=€H | -OCOCH(
1.050 -CH,CF; | -O(CO)SC CH;),
H,CH; 1.065 -CH,C=CH | -OCO(CH
1.051 -CH2CH=C -OH ) 2)2CH3
H, 1.066 -CH,C=CH |-OCOCH(
1.052 -CH,CH=C |-OCOCH; CH3)CH,
H2 CH3
1.053 -CH,CH=C |-OCOCH, 1.067 _CH,C=CH |-OCOCH,
H, CH, CH(CH3),
1.054 -CH,CH=C | -OCOCH( 1.068 -CH,C=CH |-OCOC(C
H, CH;), H3)3
1.055 -CH,CH=C |-OCO(CH 1.069 -CH,C=CH | -O(C0)O
H, 2)2CH3 CH,CH3
1.056 -CH,CH=C [-OCOCH( | = [1.070 -CH,C=CH | -O(CO)SC
H, CH;)CH, H,CH,
CH3 )
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.
5  Table3: '

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-

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



Tabl e 2: Table 2 provides 70 conpounds of formula (1), where R and R2 are
hydrogen, R4 is 3,5- dichloro-pyrid-4-yl, and R3 and R5 have the val ues

| i sted i rwOab#s904025 Tabl e 3. Table 3 provides 70 conpowatsB2hodforml a (1),
where R and R2 are hydrogen, R4 is 2,6-gdichloro-pyrid-3-yl, and R3 and R5
have the values listed in Table 1. Table 4: Table 4 provides 70 conpounds
of formula (1), where R and R2 are hydrogen, R4 is 2,4- 10
dichloro-p%rlg-f-yl, and R3 and R5 have the values listed in Table 1. Table
5: Table 5 :des 70 conpounds of formula (1), where R and R2 are

hydrogen, Répies ﬁ}o@aemmrﬁﬁ&maysfﬁnﬁunégg, Whée RS ana R’ RBR MaeochhR? 153l s1es
listed in Table 1. WD 2009/090402 PCT/ 009/ 000127 -20- Table 6: Table 6

provi des 7dichinrpourid<-y afdoR nandaR(haye thetmatues Rsted i Tae dr e hydrogen, R4 is
2, 5- dichlqrg—gyrid-4-yl, and R3 and R5 have the values listed in Table 1.
Table 7: 5 7 provides 70 conpounds of formula gl), where R and R2

are hydsogqablePrbsidas 0 cothsdings of foyhilk(B; Where R dniRR* anchydodeayR’ isti6val ues
listed in Table 1. Table 8: .Tabl e 8 provides 70 compounds of fornula (1),

where R adishiRzo-ayedidyyy s, amdR ' hpve theyafugs distsd in Lele lpyri d- 2-yl, and R3
and R5 have,ifeg.values listed in Table 1. 10 Table 9: Table 9 provides 70
conpounds Fmula- (1), where R and R2 are hydrogen, R4 is 3-

chl or o- 5- t TableBqrovigéed §0 equypdutidefformaladl) RBherad ' R RAwee hyldeogeal REs 3-i st ed

in Table 1. . Table 10: Table 1Q._provides 70 compounds. ornmula (1), where
R and R2 5?18r°ﬁ§'(§1t“86ﬁﬂ¥rl‘§2'yl?’sangi€ @X? g‘-a‘(er' ENP %‘Tﬁ?ffinglta?fl?[ and R3 and R5
have thg vahyes.listed in Table 1. Table 11: Table 11 provides 70 conpounds

of fornula (T), " where R and R2 are hydrogen, R4 is | 4.
2, 5- di chl ofablpPrpiraivides,T0 campburds efformBlaiiByeherh & aad Béord hysiregeni R Fabl e 1.

are. hydr ogEhorer i acoraRs R B EI ISR A Rt B g i EBE e VAl oo
listed in Takkeol. :

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-y1, 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 provides 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.



Tabl e 13: Table 13 provides 70 conpounds of fornmula (1), where R and R2
are hydrogen, R4 is 2- chloro-4-trifluoronethyl-pyrid-3-yl, and R3 and R5
have t he wal2o@®9bi0gted in Table 1. 25 Table 14: Tabl e 12CprGB2o@a®0ir0
conmpounds of formula (1), where R and B2 are hydrogen, R4 is 2-
chloro-6-trifluoronethyl-pyrid-3-yl, and R3 and R5 have the values |isted
in Table 1. Table 15: Table 15 provides 70 conpounds of formula (1), where
R and R2 hydrogen, R4 is 3- 30 chloro-5-trifluoronethyl-pyrid-4-yl,
and R3 and 18Bled{ve the values listed in Table 1. Table 16: Table 16

provi des 7 Q4 f 2 is5B4 IS
2,3,5-tri cﬁﬁagfr%o- py?fig?ﬂoy{o%{ﬂgggés%ﬂ %ﬁgﬂ%@ﬁg@%e 'ER hgngg\l Sge?wgeg’gﬁ?lﬁ 5Tabl e
1. WO ZOOQ/WWQWWII'%QM@/@G@@Bf havethe valuEs bsted i7Taddl e 17 provi des 70
conpounds qf rmula (1), where Rl and R2 are hydrogen, R4 is 5-

chl oro- pyri = 4-yl, and R3 and R5 have the values listed in Table 1.

Tabl e 18: TafR0lsSrdBde @dodSouds SAGRAMRMS, Whert R Ald R? éﬂeglgdyﬂg%ﬁ,el{m and R2
are hydrogen, R4 is 3,4,5-trichl ogo-th%ophen- 2-yl, and and R5 have the

val ues | i sB&d-trichivgpitkiopheniZil, and B: archB baveghgyyayesdistedzp Tablepounds of
formula (I re RL and R2 are hydrogen, R4 is
2, 5-di chl o)Pa?\mg' phen-3-yl, and R3 and R5 have the values listed in Table

1. to Tabl §aBR:19Fedli¢es20 qhpousdsoOmaapybise Bf aidRMuteaydiggenytise RL and
R2 are hydroge R4 is 3-_trifluoronethyl-isoxazol - R3 and R5 have

n R4 | i - 5-yl
the val ues? ‘@ElélarQ'Wlopﬁﬁql'é'ﬂ=.anfla%laé‘dﬁ:haﬁ‘%meé’a SBF‘S@){‘H@%&Q - conpounds  of

formul go(1 )rapidhere R1L and R2 are hydrogen, R4 is 3- 15 .
trifl uorone"fa%yl"-_4-chl oro-isoxazol -5-yl, and R3 and R5_have the val ues

listed i n Table@0providai0eoaouiidsnfdodaulp (Dwvisas R7 Gnd:B?rp@dmis)g@ﬂ, Roisdul a

ke and RS AV ORE oo ot aa R, s bese e Sie A8 BORRRERe 25" bt ovt des

70 conpounggpiehiformula (1), where RL and R2 are hydrogen, R4 is 3-

met hyl -1, 2, 4- oxadi azol -5-yl, and R3 and RS have the val ues listed, in Table
1. Table 21 provides 70 compounds of formula (I), where R* and R” are hydrogen, R" 1s 3-

15 trifluoromethyl-4-chloro-isoxazol-5-yl, and R and R® have the values listed in Table 1.
Table 22;
Table 22 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is

3,4-dichloro-isoxazol-5-yl, and R? and R’ have the values listed in Table 1.
Table 23:
20  Table 23 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is 3-
methyl-1,2,4-oxadiazol-5-yl, and R? and R’ have the values listed in Table 1.
Table 24: |
Table 24 provides 70 compounds of formula (I), whére R' and R? are hydrogen, R*is 3-
trifluoromethyl-1,2,4-oxadiazol-5-yl, and R? and R’ have the values listed in Table 1.
25  Table 25:
Table 25 provides 70 compounds of formula (I), where R' and R? are hydrogen, R*is
2,4-dichloro-thiazol-5-yl, and R? and R’ have the values listed in Table 1.
Table 26:
Table 26 provides 70 compounds of formula (I), where R' and R? are hydrogen, R*is 2-
30 ch16r0-4-methyl-thiazol-5-yl, and R? and R’ have the values listed in Table 1.
Table 27:
Table 27 provides 70 compounds of formula (I), where R' and R are hydrogen, R*is
2,5-dichloro-thiazol-4-yl, and R? and R® have the values listed in Table 1.



Tabl e 24: Table 24 provides 70 conpounds of forrmula (1), where Rl and R2
are hydrogen, R4 is 3- trifluoronethyl-1, 2, 4-oxadi azol-5-yl, and R3 and R5
have t he wal2o@®9b403t ed in Table 1. 25 Tabl e 25: Tabl e 2BCpraB20@a®0i20
conpounds of formula (1), where RL and B3 are hydrogen, R4 is

2, 4-di chloro-thiazol-5-yl, and R3 and R5 have the values listed in Table 1.
Tabl e 26: Table 26 provides 70 conpounds of fornmula (1), where Rl and R2
are hydrogﬁgblgﬁ_is 2- 30 chl oro-4-nmethyl-thiazol-5-yl, and R3 and R5 have
t he val ues in Table 1. Table 27: Table 27 provides 70 conpounds of

formul a (I )TabWiy sroRlcantlcdRipouhes SyREAGIRANT), WiereR' and R are hydrogen, R* is 2-
2,5-dichloro-thiazol-4-yl, and R3 and R5,have.the values |listed in Table 1.

VO 2009/ 09Ghbro-Aetflappamdnbnazt-5-yla and Ragné R3 baverthp valugslisiedin Table 120

conpounds mula (1), where R and R2. are hydrogen, R4 is 2-
chIoro-4-tﬁépkhé¥gnethyl-thiazol-5-y|-, and R3 and R5 have the val ues

listed sn Table29lproviiedlEcadSioubdsietfoanad (D] Wherd®S 2@ RE arglopdneienoR* fsdi-nul a
(I), where R and R2 are hgdrogfn, R4 is 5- 3 5

di f I uor onetdiiayomethaxyry moetbylrd-Fitlygrasmeth gl A-pyaggl 4ybpnd Ry pnd Rnbaveshe ng Rrs
have t he ! ip Table 1. Table 30: Table 30 provides 70
conpounds §?h%§§ﬂ%?§{??§%ﬂmhere Rl and R2 are hydrogen, R4 is 2- 10

met hyl - 5- t liabled®: onet hyl - 2H 1, 2, 3-thazol -4-yl, and R3 and R5 have the
values lis i Tahle 1. Table 31: Table 3 qQVvi des 70 conmpoupgs of
formia (1) eollmondesiicomsiamd shiarpaans. i & ond B BB RaB A 5. y1
and R3 1and niZehNa3vei fubfonydhHes-| b3t efz614-JBRhE&RY and R® Ak the 3dluesTidié®in32
provi des 70 conpounds of formula (1), where RL and R2 are hydrogen, R4 is
2, 4- di chl of@blgui- nol i n-3-yl, and R3 and R5 have the values listed in Table
1. Table 3§%b£;§le 33 provides 70 conpounds of formula (1), where R and R2
are hydr ogerr, “is 4- 20 chloro-2-trifluoronethyl-quinolin-3-yl, and R3
and R5 havaables1yrbués 10 @heduhds fabineull (1), wadtk ® ' 34d R* are hydrogen, R* is 2-

methyl-benzoxazol-5-yl and R? and R® have the values listed in Table 1.
15  Table 32:
Table 32 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is
2,4-dichloro-quinolin-3-yl, and R? and R® have the values listed in Table 1.
Table33:
Table 33 provides 70 compounds of formula (I), where R' and R? are hydrogen, R* is 4-
20  chloro-2-trifluoromethyl-quinolin-3-yl, and R* and R’ have the values listed in Table 1.
Table 34:
Table 34 provides 70 compounds of formula (I), where R' and R? are hydrogen, .R4 is 1-
chloro-isoquinolin-3-yl, and R? and R have the values listed in Table 1.
Table 35:
25  Table 35 provides 70 compounds of formula (I), where R' and R? are hydrogen, R*is
1,4-dichloro-isoquinolin-3-yl, and R? and R® have the values listed in Table 1.
Table 36:
Table 36 provides 70 compounds of foﬁnula (D), where R' and R? are hydrogen, R” is
2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl-, and R’ and R® have the values listed in
30 Tablel.

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

example by the methods described in Schemes 1 to 10.



Tabl e 34 provides 70 conpounds of fornula (1), where R and R2 are
hydrogen, R4 is 1- chloro-isoquinolin-3-yl, and R3 and R5 have the val ues
| i sted i rwOabdsot402Tabl e 35: 25 Table 35 provides 70 comp®@Bieoddfoof2er mul a
(1), where RL and R2 are hydrogen, R4 is;_1,4-dichloro-isoquinolin-3-yl,
and R3 and R5 have the values listed in Table 1. Table 36: Table 36

provi des 70 conpounds of fornmula (1), where R and R2 are hydrogen, R4 is
2, 5-di met hyl -pyrazol o[ 1,5-a]pyrimdin-7-yl-, and R3 and R5 have the val ues
listed in 30 Table 1. The conpounds of the invention nmay be nmade by a
variety of qapifieqds. for exanple by the nethods described in Schemes 1 to
10. WD 20097090402 PCT/ GB2009/ 000127 -23- Schene 1 R N COOR16 R4 X= C

R NX COOR16 R\~ se GOGRN NH2 K0 X=£H, R2 N Nkl amipgle 4c06R¥ (3)

coupling (4) O nefho R10 base|[ O O 1043s€l : : x: 4 ase NS HH () (1a)
5 1) Conpounds pfKf | a (4) rein R—R3 and R4 ar defined for a
conpound of foRrul &(1)NEnd RX' 6 Ps Cl-xcsaHkyl can R e reaction of

an am no- pyrazine ester of fornula (2)amiierein Rl and R2 ark asgdefined
for a compound of (@ormula (1) é)d R16 e8pling- C6al kyl with @n aci d
derivative of fornula (3) wherein R4 i "8R9 defined for conpound of
formula (1) and X is hal ogen or hydroxy, as shown in Sch 1. For
example, if (3) is an acR! chloride (i.e. where X is chl rine% the reaction
can conveniently be cartied out optionally in the presence of a base, such

as triethylamne or p9fiddne, in a sugb@gkbe sol vent, such a§méceypnitrile
or dichl oronet hangi_opyi onal | yrusi ng peser onave heatRag. r\%ﬁmvel y, if
(3) is a carboxylic gci INg. where X+is—hydroxy) the [jreactioh can
conveniently be caEZEéq/ sing an am de coupling nethodsN o

15 reaction with RZCol inﬁ agent, such as RN N0

bi s(2- oxo- 3- oxazol i di(pyl )phosphinic chloride, in the prgsence of a base,
such as triethyl am ne” in a suitable solvent, such as dichl oro-

xanpl e by

5 1) Compounds of formula (4) wherein R!, R? and R* are as defined for a
compound of formula (I) and R“S»is C;-Cealkyl can be made by reaction of an amino-
pyrazine ester of formula (2) wherein R' and R? are as defined for a compound of
formula (I) and R'® is C;-Cgalkyl with an acid derivative of formula (3) wherein R*is as
defined for a compound of formula (I) and X is halogen or hydroxy, as shown in Scheme

10 1. For example, if (3) is an acid chloride (i.e. where X is chlorine) the reaction can
conveniently be carried out optionally in the presence of a base, such as triethylamine or
pyridine, in a suitable solvent, such as acetonitrile or dichloromethane, optionally using
microwave heating. Alternatively, if (3) is a carboxylic acid (i.e. where X is hydroxy) the
reaction can conveniently be carried out using an amide coupling method, for example by

15  reaction with a coupling agent, such as bis(2-0x0-3-oxazolidinyl)phosphinic chloride, in
the presence of a base, such as triethylamine, in a suitable solvent, such as dichloro-
methane, or other amide coupling methods which have been reviewed in Tetrahedron
(2005), 61(46), 10827-10852.

2) Compounds of formula (Ia) wherein R!, R? and R* are as defined for a

20 compound of formula (I) can be prepared by treating a compound of formula (4) as
defined in 1) with a base in a suitable solvent, such as potassium carbonate in N,N-
dimethylformamide or lithium hexamethyldisilazide in tetrahydrofuran, optionally using

microwave heating.



nmet hane, or other am de coupling nethods which have been reviewed in
Tetrahedron (2005), 61(46), 10827-10852. 2) Conpounds of formula (la)
wherei n RvO 2R®/@nd2R4 are as defined for a 20 conpound eCTiGE2000/®0127) can
be prepared by treating a conpound of foymula (4) as defined in 1) with a
base in a suitable solvent, such as potassium carbonate in N N

di ret hyl fornmam de or |i thi um hexanet hyl di sil azi de in tetrahydrofuran,

optionally usin cro eatl VWO 2009/ H90Q4 GB2009/000127 -24
3) Conpounds of %f)(gg] gﬁhwﬁfem%z R i{ éRRlﬁeﬁFég {2 T ned for
a conpouncogipofifd @MjoﬁmﬁleI)Qaﬁ\b@ﬁre%ﬁ@ﬂ%"y%bcb&n bﬁﬁﬁémﬁﬁhn@fof%ﬁﬂﬂ@%m’s of

formula (la as defined in an acid chloride of fornula 0COd or

an aci d anHigfip¢dia Qdmﬁ)cﬂnmmchchlqmemf@rzwl aRe (@ arep apid aabydredd ofdgrmgp
conpounds 1 1 | uch as
triethyl am ne or pyn%l")n% 0%)5 onafix{POIJ &ﬁﬁpgﬁg(gslcﬁ:fgﬁ%%ng@ Jé-)nftfi”ng)ﬁlf1(?lt

di chl or Gr’mtﬂﬂ@ﬁﬁce &Qhﬁﬁﬁ? s&’clﬁbﬁn&h@lanﬁ}r&@}@dmexdptlonw fh NoixableRDlveft, J) (1f)
H20 base OR9 (Xxx:4 R NNO R3 R3 (le) (1d) 10 4) Conpounds of
formul a (Ifs)‘Ch"iSdéChl‘amEkS’FFﬁﬁﬁrnd of formula (1) wherein R3 is as defined for
conmpound of forrmula (I) other than hydrogen and R5 is -O CO R10, can be
prepared froma conpound of fornula (Ij) as defined in 3) by reaction with
a conpound Schémédr nul a R3LG wherein R3 is as defined for a conpound of
formula (1) and LG is a 15 | eaving group such as a haligde, for exanple
bromide or iodide, or togflate, nmesylate or triflateRin the presence of a
base, such as potassi um ar bonate, optionally in theO eosence

R3LG 1 4
’ R N R
\ SN base | N AN
2 ~
R N 'Tl (0]

R
) ' l H,0

ROLG, . -
base R N\ X R
2 | i~
R N N o .

(le) (1d)

10
4) Compounds of formula (If), i.e. a compound of formula (I) wherein R’ is as
defined for compound of formula (I) other than hydrogen and R® is —~O-CO-R!?, can be
- prepared from a compound of formula (Ij) as defined in 3) by reaction with a compound
- of formula R’LG wherein R? is as defined for a compound of formula (I) and LG is a
15  leaving group such as a halide, for example bromide or iodide, or tosylate, mesylate or
triflate, in the presence of a base, such as potassium carbonate, optionally in the presence
of an activator / iodide, such as potassium iodide, in a suitable solvent, such as
acetonitrile or N, N-dimethylformamide, optionally using microwave heating, as shown in
Scheme 2.
20 5) Cdmpounds of formula (Id), i.e. a compound of formula (I) wherein R 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



of an activator / iodide, such as potassiumiodide, in a suitable solvent,
such as acetonitrile or N, N-di nethyl formam de, optionally using m crowave
heati ng, we 28tvnamozn Schene 2. 20 5) Conpounds of for melca/qH2d)9/000128. a
conmpound of forrmula (1) wherein R3 is asy: defined for conpounds of
formula. (1) other than hydrogen and R5 i s hydroxy, can be prepared by
treating a conpound of forrmula (If) as defined in 4) with a base, such as

WO 2009/ 090402 PCT/ GB2009/ 000127 -25 sodjum hydroxi de o ot assi um
car bonat e, Sﬁ&‘é‘%‘&?’“&%“&“ %f?‘tuﬁb‘faéb‘g’&f%éﬁi Wg@&ﬁa Huta f’(’(ﬁﬁ%?uc ras

N, N-di met hyd, &i04{9RBF Hov-dfnetiAropampds. of formula (le), i.e. conmpounds of
formula (1) wherein R3 is as defined for conpound of formula &g(lﬁ)’ ot her

t han hydr ogen arfd GRBapogndsofformujafieh & escoprmpadeel ormwe 4) cdwpouRd iods f or nul a

o' 1 s as. adFh Gk e gt R BT of by faf ATSORR e 520 2afBE S oToLE "

such as shalpréred feém @campbends OBika 0Id) a9 défied i05) bpfutidrewithe syhpbendr
triflate, in the prgsence of a base, such as potassium carbonate, in a

suitabl e soif farmula Bildh wheemR Nis@s detinsd b eormpauads of fprmuladheand 195 isaH 0 : Xxx: 4
R2 NN O i i ical, f
exanpl e bo'g1 %%?inrg}rg'i(lgrr%)"ﬁé aaf‘%%‘?ey%%gﬁ"rp‘%ﬁg’y“@%r?ggﬁ% 0%) Sflgtrelfrﬂ]l%%h%tl%g%r asor

defi ned i n tuGflatedn tlad resdnee 6u b, sayh eepathssivin odrbanate dmp euitedblodol feamt,subln (1 a)
as defined in 2) ,wihh at | east two equivalents of a conpound of fornula
R3LG as deff ¥ dimetaylformymide presence of a base, such as potassium
carbongpe, in a suitable solvent, such as N, N-di net hyl formam de, as shown
in Scheme 3. WD 2009/ 090402 PCT/ GB2009/ 000127 -26- Schene 4 OH R1 N
COOR16 4 Scheme3

OH Q/R3
R1 N R4 R3LG, 1 4
sodE_ssod
~
- RTONT N o RN NS0
3
(Ia) | ge) 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 (Ia) 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 potassium carbonate, in

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



base RNR 2 RNXI NHRR NNO aH OR (1 a (4) (1) RBLG R3LG base,
base (Method 1) (2) RLOCOCI, R3LG base, base (Method 2) (one-pot

react i on)wokaemeoRh@ OCH OO RlOCOCI RNR:Xx:4 Rs |3 era)eB2009dod)27R3LG,
base, (Method 3) :xoH 2 NNH O-~R4 (4 ) 8) Conpounds of formula (If) as
defined in 4) can addltlonally be prepared in a 5 shortened route directly
froma conpound of fornula (4) as defined in 1) by reaction with a
conmpound of Iormall a R3LG as defined in 4), in the presence of a base, such
as sodium ssi um hexanet hyl di silazide, in a suitable solvent, such
as tet rahydr of uran, optionally using m crowave heating, followed ¢

reaction with R d @R’ de of formula RLOCOD or an Qm d ,@nhy ri d,gz of
formula (R 0CO) 20 as ef i ned in'3) optioR@88y 10 in the pr
base, such as ty am ne, in thesamme reaction pUL as Sh Wn n Cherre
4. D 2009/ ogdioz FBtT/ 009/ 000127 - 27 R N7 N" o
R* :
0o (1a)
4)
S) RLG, R3LG, base,
ase
(2) R1°COCI, (Method 1) ROLG, base,
base (Method 2)
(one-pot '
reaction)
10 .
base j\ OH
1 4
0”7 o R1°COCI, R Nao xR
1 4 base
R N\ ~ R ;[ =
| R N~ N7 ~0
2 = ' IIR3

e (Id)

R3LG, base,
(Method 3)

8) Compounds of formula (If) as defined in 4) can additionally be prepared in a
5 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 6f a base, such as triethylamine, in the same reaction pot, as shown in

Scheme 4.



9) Alternatively compounds of formula (If) as defined in 4) can be nade
froma conmpound of fornula (Id) as defined in 5), by reaction with an acid
chl ori de wb 2b@vavodoa R10COCI ' or an acid anhydri de of forowiGB20RIOAY 20 as
defined in 3), optionally in the presenge of a base, such as
triethylamne, optionally in a suitable solvent, such as 5 dichl oronet hane.
10) Conpounds of formula (1d) as defined in 5) can be made by reaction of a

CorPomne o 5" bR aBRbAOSE bt be eSO G P b fRGCHbR £ o
hexanet hyl diogipbad 8€forhilladidy db HetiHed in 5P |b¥1@éﬁct1oﬁ WGth adSacidedh] e Tabianas
optionally sl 8&m crowave heating (Met h .10 11) Conpounds of fornul a

(1d) as defRe@Ul ar 8) ackhentarsde offormule (Rr &ﬁa)ap a%éﬁpwdnm%fopﬂma%yuaﬂ(q a) as
defined ' n gsegéle 3% s tgetﬁaﬁﬁ{ﬂ?eo nafl 119 ; 1Itaef)l(5é3 H%n't J ined in

4), in the? presence oa% cgu‘ff)ase exanet a2| de, in a
sui t abl @ sa@isiestbmetHagd as tetrahydr of uran opt| onal |y using m crovvave
heati ng (Met hod 2% The synt hesi s of corrpounds of forrmula (la) was

descri bed under 18) Compoys Oéé?ﬁib‘éﬁn@ 3§ eﬁae%m%cenbyﬂ&@eaéﬁ?%anpﬁ%) can

al so be ma f nd of
formul a nggm?xmgf?@ﬁohgaagi)ﬁ del n tﬂ%%{rﬁeas%anc:éBﬁ h?ogﬁqb@gg lt{rsLu(g gésmlggdi um
hexanet hyl dn 8), imthegeesence af ashase, ahxtleassmltaseuum hexamlethakhsdaetdleammudﬁblbr an,
optionally usi crowaehatln t hod 3 unds 0 la (4")
can be rradéOI?’F%tn‘?"a? A ﬁ‘éfo IFB%H‘EH yne °¥°é’\é?gfg%5?f1% etg ‘ng , such as
l'i thiuqy20 hexangj bﬁbﬁf&l&s%? fiuld (1d)Pasetih@PinS ) Tah YRBbe nfdde Fronsa
tetrahydrofuran or N N-dinethyl- fornmam de, optionally using mcrowave

heat i ng. S@h@peulsi affforpa (Ia) @-de(fmm)rea i reaqyiog with 2 cempomvais@f forppula B L§? R
(id (i9) un f or

formul a (I dlfsr}eéillﬁ 4)F{<§ 'H%Qsen%ec% |anbe‘gl © g}fh%éoé%)spgl%%&of& Fhf}}?mfa%%r ot her
t han hydr ogeifabdsblvent,i sach 43 tGirdliyliiofBranCaptionkky (A nficrowase heiting (Mdthotl

Formila (I % T%Se sc}jlr?tfhlesqg gf (I:orrlnpSO)undsbgf t{)rergl(lzlgll(I%)nw\ys dQSCI‘lbed 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

11
R 1"

bR11)3S|CI S'\Rn
- I NN

(d) (Ig)

IJ

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 than hydrogen and R’ is —O-Si(R'")3, can

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



WO 2009/ 090402 PCT/ GB2009/ 000127 -28 trialkylsilyl chloride of formula (R1
)3SiCl, in a suitable solvent, such as tetrahydrofuran or acetonitrile, in
t he presaenoeo@iovaobase, such as triethylam ne, as shownPCH/GRb@mo0R7
Scheme 6 R12 ,S=0O Rl N OH R4 R12SQ2CI_5g0 O base :x:4 R2Z NOH (la) (1k)
R3ILG base R12 | OHO'S\-O R1L NR4 R12S2CI, 1 O4 base RN~ RR2 NN
OR2 NNOR3 Rs 5 (1d) (Ih) 14) Sulfonyl conmpounds of formula (1k)

wherein R1,, . R dRl2 are.a i ned f.or.a conpound_ of (1)
can be maddrinksisd BRgESh AR LR OF A BhI RSO ottt |,
with a sul fpaydtositierih @& preschod H1d BasBled 0L ictyRiEihe] aREBow S irBSchbthedf | ned
for a conpound of formula (lI), in the presence of a base, such as

triethylamne, in a suitable solvent, such as tetrahydrofuran or

di chl ororrets}lﬁagwas shown in Schenme 6. 15) Sul fonyl conpounds of fornula
(I'h), i.e. =@ conmpound of formula (1) wherein R3 is as defined for conpounds
of formula (1) other than hydrogen and R5 is -0 S02-R12, r¢4n be nade by
reaction of a conpound of formula (1k) as defined in 13), Mith a 15

conmpound of formul a R3LG as ined ighf) e in the pr esegcevof a base, such
as sodiumor potassgium hexanpet hygdi %!aéeaz"'l de, gﬂ a IQ"Ui t abl ol vent, such
usi ng—m crowav .

as tetrahydrofuran, optyonafty>

\ Al ternatively,
conpounds of formula (| detined in 14) can bél made b

reacti on of a

conpound of fornula RTd) Ms ﬁfin@din 5) withpg’s oride of WO
2009/ 090402 PCT/ GB2009/ 00012 H
(la) (1k)
R3LG,
base
R12
|
OH O/s\go
1 +  R12S0,CI, . .
OO =2 e
RN NS0 RN SN Yo
s : i 5
R R
5 (1d) (h)y

14) Sulfonyl compounds of formula (Ik) wherein R!, R*, R* and R'* are as
defined for a compound of formula (I) can be made from a compound of formula (Ia) as
defined in 2) by reaction with a sulfonyl chloride of formula R'2SO,Cl wherein R'” is as

10  defined for a compound of formula (I), in the presence of a base, such as triethylamine, in
a suitable solvent, such as tetrahydrofuran or dichloromethane, as shown in Scheme 6.

15) Sulfonyl compounds of formula (Ih), i.e. a compound of formula (I) wherein
R? is as defined for compounds of formula (I) other than hydrogen and R’ is —0-SO,-R"%,
can be made by reaction of a compound of formula (Ik) as defined in 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 (Ih) as defined in 14) can be made by

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



-29 formul a R12SQ2C1 as defined in 13), in the presence of a base, such as
triethylamne, in a suitable solvent, such as tetrahydrofuran or

di chl or orOlaove90Bechene 7 Me X X2 or NXS 8 R8 N N (5) pCo)GHUUM/00827d or CN
CO2H alkali a ~~ R8 R NN 5 (8) (7) _-b6)- In certain cases where pyridyl
acetic acids of fornmula (8) are not commercially available it is necessary
to make them A typical synthesis is shown in Schenme 7. Pyridyl nethyl
hal i des of uba el . i S ' : f
formui a (1) THIFEESPLITEIRE T, b AEpSiPBls bie BRATRUanit Bl

met hyl - pyr isditatge §dlvdéndysich as tefryhydhiefitinror REchi@omsthdsd.i ned for a conpound of
formula (1), with a halogenation agent, such as the hal ogen of formula X2
wherein X is chlorine or bromne, OCcNx in the presence of light, or a
N-hal osucciqj,pi,d9 of fornula O wherein X is chlorine, bromne or iodine,
in the presence of a radical initiator, such as benzoyl 15 peroxide, in a
suitabl e solvent, such as cgjdon tetrachloride, and opyrexally in the
presence of a light sour such asXao89B watt tyngst hal ogen | anp, at
reflux. 18) Cyanone - pYli di nes of—formula (W in R8 is as defined
for a conpound of fornul ) can be made by reacti dog”of a conpound of
formula (6) as defined i N 17) with a netal cyani g@ such as potassium
cyanide, in a suitable s@)vent, 20 such as ethanol’, |at reflux. WO

2009/ 090402 PCT/ GB2009/ 000127 -30 19) Pyridyl aceti MENds of fornul a (8)
wherein R8 is as defined for a conpound

acid or
CO,H alkall : CN
8 ] - ——————— RB
R _ _ |

17) In certain cases where pyridyl acetic apids of formula (8) are not
commercially available it is necessary to make them. A typical synthesis is shown in
Scheme 7. Pyridylmethyl halides of formula (6) wherein R® is as defined for a compound

10  of formula (I) and X is halogen, can be made by reaction of a substituted methyl-pyridine
of formula (5) wherein R® is as defined for a compound of formula (I), with a

halogenation agen‘t; such as the halogen of formula X, wherein X is chlorine or bromine,
O

N—X

in the presence of light, or a N-halosuccinimide of formula o wherein X is
chlorine, bromine or iodine, in the presence of a radical initiator, such as benzoyl
15 peroxide, in a suitable solvent, such as carbon tetrachloride, and optionally in the
presence of a light source, such as a 500 watt tungsten halogen lamp, at reflux.
18) Cyanoniethyl—pyridines of formula (7) wherein R® is as defined for a
compound of formula (I) can be made by reaction of a compound of formula (6) as
defined in 17) with a metal cyanide, such as potassium cyanide, in a suitable solvent,

20  such as ethanol, at reflux.



of formula (1) can be nmade by reaction of a conpound of forrmula (7) as
defined in 18) by hydrolysis using aqueous acid or al kali, but preferably
aqueous awpapoaednzas aqueous sulfuric acid, at refl uxPCh/GRh@m@o7 COOR
COOR C02H R MOH Rs NN (9) (8) 20) Pwypidyl acetic acids of fornula (8)
can be made by hydrolysis of pyridyl 10 mal onates of fornula (9), in the
presence of, for exanple, an alkali metal hydroxide MOH, where Mis sodium

opt Ponarty 1 t i) BRI o o e B SRR B o oFBHRNEL 5,
Schene 9 1 dfGofnfta @I) dén R INadeCKﬁﬂéaRﬂo?l of alconipo(lri(l)()f RBrila CDCR 2 fifle®in%8) ByN NH2

RNNHO (2) po%lr (11) R base CH O O base, RI8COORL6 Rl N Rte
22 R 7 2 Riydplygicysipgaqueens geabyr alkaly bum@abmq@P@WmS@q&eq% R NX

Rie acid RSUN\II’IB&CIB, a@re%ﬁlxl7

5

Scheme 8
COOR

COOR COH
s MOH .
R Rt R
7 7
_ N
(8)

N
©)

20) Pyridyl acetic acids of formula (8) can be made by hydrolysis of pyridyl
10 malonates of formula (9), in the presence of, for example, an alkali metal hydroxide
MOH, where M is sodium or potassium, in the a suitable solvent, such as methanol or

ethanol, optionally in the presence of water.



RNHNORL7 RNNO (14) (15 R10COCI, base R10 10 R .4 J, 1JI RLNO
O N R18 R3LG base OOONRe ~! RN~ R RL7 R NHNOR2NNO A
(16) R (Wd)200920p40Di ket 0 ami des of fornula (11), wherei RCRIGENE/B212dr e as
defined for a 5 conpound of formula (1),31R16 is as defined in 1) and R17 is
hydr ogen, Cl-C6 al kyl, Cl- C4hal oal kyl, aryl or aryl substituted by one to
five R8, which may be the sane or different, or heteroaryl or heteroaryl
substi t ut e‘$ E¥ one to four R8, which may be the sane or different, can be
made by re conmpound of forrmula (2) as defined in 1) wth a
conpound of forrmula (10), wherein R17 is\hydrogen, Cl-C6 al kyl,
Cl- C4hal oal kyl, 10 aryl or aryl substit by one to five R8, which nay be
the same or diffierant, Qr* 8 heteré),aryl or] hqt®r oar @' _sypstecdak®d by one
to four R whic | yYbe the sane or 990402 PCT/ 09/ 000127 32
[apure range
2)

di fferent, in% I_gsolv , _ ~>at,2
from75C to 150C, Npr rably at reflux, as shown in Schene p.
Conpounds of formxia (12), wherein R and R2 are defi ned™t conmpound
of formula (1), a 4 R7 is as defined in 21) an be nade1)from a g'énpound
of 5 fornula (11) as defined b#e21), by ating with a suitable base, such
as an al kali netal al koxide, for exappte sodi um nethoxide, in a suitable
sol vent, such as met pgned, pref ly at reflux. 23) ConpowpMlsoof of ormul a

(13), wherein,Rl gnd JR2 Jare as defipad fedodgke COnpoupd ofy f a R 7
is as defined i NHNAYRIS i-s—CLC8-allkyl,—C1-Cahal ol RyT "
' ) I _ R17 '2 — R17 .

R N N° O R N N 0]
H H
(12) (13)
NH,OH.HCI
OH O NOH OH o—l\{ .
1 ) 1 R
RIN\]\/WRw acid . RINW
17 - 7
~ R = R
R N"N"TO 2 N~ 0
N R N N
(14) (15)
R°COCI,
0 base

j\ R10
oo 04"{ O)\

R N ~ R'" ~ R3LG, base )
NN : R N
' R17 - l N
R NN Yo 2N P
H R N

(16)

o-N

- A\ R1B
S
R17
O

0
AN
N
R

(17)

21) Diketo amides of formula (11), wherein R! and R? are as defined fora
5  compound of formula (1), R!¢ is as defined in 1) and R is hydrogen, C;-C¢ alkyl, C;-
Cghaloalkyl, aryl or aryl substituted by one to five R®, which may be the same or
different, or heteroaryl or heteroaryl substituted by one to four R®, which may be the
same or different, can be made by reacting a compound of formula (2) as defined in 1)
with a compound of formula (10), wherein R'” is hydrogen, C;-Cj alkyl, C;-Cshaloalkyl,
10  aryl or aryl substituted by one to five R®, which may be the same or different, or

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



10 aryl or aryl substituted by one to five R8, which may be the sanme or
different, or heteroaryl or heteroaryl substituted by one to four R3, which
may be thwozamaor2 different, can be nade from a conpo®ad/GH2069m002ra (12)
as defined in 22) by reaction wth an egter of fornmula RISCOORL6, wherein
R18 is Cl1-C6 al kyl, Cl-C4haloalkyl, aryl or aryl substituted by one to
five R8, which may be the sane or different, or heteroaryl or 15 heteroaryl

e o Rl o, PR TR bR S Sl o
hydride, i nlﬁi@mlygtsfeﬁg,k W8 BhowPih Sthkfemat i vely with a co-sol vent such
as toluene, at a tenperature range from 40C to 1Q0C, preferably from 50C

to 75C. 24) Conﬁ@&ﬁ@mp@ilnd&ﬂfrfgmlé (leil),,wlwn@m& rniRR SR”Eflaﬁtbfcasl defined for

2 in 23 Diwdind S EiulalOhind R in ke F v dfioge RE¥ aSorhel §25)
by heat isng foirhiila ()90 dyfiasd ine1), cw hiekitgh gSaiti §su1tdblsﬂbﬁb|lshalbh£axﬁﬂkadeﬂietalSUCh as
et hanol , preferably at refl ux (25) Conpounds of fornul a (152 wherein R

and R2 ar e akoxils faregample sadiugpmedoride.on apiiahle solyent, suph 75 methgasl ned as in

21), and ei’e bg;e;{ gmg( as in 23), can be 25 made from a conpound of
formula (1 ined in 24) by heating with a a suitable acid, such as

acetic acid or t28) Cbmpbomisedffcrrmﬂa €.3), p,v}m’rﬁnaﬁlayldatz areeds| defined 26 ) Corrpounds

Formi & (1 comaoind @ gninal: BT s dpned it e K2 itbr-CnaPhLnGIRBA L an be

mede byigr eagligdndsORTRAUIE Ol HITH A hLEInADARE aRdol AnZRAL BN an aci d

chl oride of 30 formula R10 as defined 3) he presence of base,
such as pyettoneyl or rhe@rcmyltsabsttéuteé by vrato, foslul&?; wehscldmah bothsreemisane,

By o o B ARG g L RTRR D BRI of bt ' "
defl ned f onwith £4045R0 YA brfuld RPTDOR ' IWhepdih &'® st rC/MA00 2ONRGIRY 1, aryl or

PCT/ GB2009/ 000127 - 33 hyd@etgen drogen R17 is defined as in 21), and R 8
i s defi ned aad spbptitgsd by gie ‘fﬁaxlia4 Wﬂagﬁhm@/al&t#lﬁgmae @b@ﬁ@mﬂa oshermepilion (16)

as_def i,9ed yf, o0k sﬁbgtﬁ'ut@d Bg%ﬂ@%&“ﬂuf’f{g fv@ﬁ‘%ﬂ"lln f}[% gﬁ & Ay @ is and

sui tabl e base, such as potassi um carbona sol vent Such as
N, N- di met hyk flefimedrin d,witi 4 buitabkttiasg sudpdsi sodmhi or solduan hydrideyani *COIORL® 5
tenperature.rgnge fromS0C Lo 450G prefergbly from80C to 120G, Scheme 10
40°C to 100°C, preferably from 50°C to 75°C.
24) Compounds of formula (14), wherein R' and R? are as defined for a
20  compound of formula (I), R'7 is defined as in 21), and R'® is defined as in 23), can be
made from a compound of formula (13) as defined in 23) by heating with hydroxylamine
or its salts, in a suitable solvent, such as ethanol, preferably at reflux.
(25) Compounds of formula (15), wherein R' and R? are as defined for a
compound of formula (I), R" is defined as in 21), and R'® is defined as in 23), can be
25 made from a compound of formula (14) as defined in 24) by heating with a a suitable
acid, such as acetic acid or trifluoroacetic acid, preferably at reflux.
(26) Compounds of formula (16), wherein R', R? and R'? are as defined for a
compound of formula (I), R'” is defined as in 21), and R'® is defined as in 23), can be
made by reacting a compound of formula (15) as defined in 25) with an acid chloride of
30 formula R'°COCI as defined in 3) in the presence of base, such as pyridine, in a suitable
solvent, such as dichloromethane, preferably at ambient temperature.

(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



R1 N COOR16 COOR19 (18) z ~ base ANNO RNYNHz RH (2) (19) R10COC,
base RIO RIO 0001 OO0 RNz OR19 R3LG base RN OR 19 30 RAI NHO
R2 N N TGvORB09/020pr N OH (21) H2ZN |j" R (22) R10 N O-0POTNGR20@H002RS8
RIOCCCI, 1 ~}-Ra RN, Nbase R N, N333 2 RNNORNNIOR3IR (23
(24) 10 28) Conpounds of forrmula (19), wherein Rl and R2 are as defi ned
for a conpound of formula (1) and R19 is Cl-C6al kyl, can be made by

"l al Kyl TydiogePErORe, Roy i E o opRES) B vihar ot RiET AP CRaR Y 1T

the prese i SFUSHnAS (16908 demdagh hexwiE a compawsliof fahhelasol vent ,
such as nggﬁgﬁ%fl,%lgl?é‘gldtenperat&rbz range from)(1_5 25C to SOC@Q{?S erably

from 40C tRILEES, defined od) andsiSphlerssd, Guch/d oI aowEamatsciy 1 000127

-34 29) Conpounds, of r oul 20) . wherein . - glef i ned
for a co ng’ﬁﬂtd sysh ap &TS{‘TU e'??’#"%‘?‘?&“ﬁ%@” llﬁéheé%%:égﬁ ﬁ?f?g, 1? ;a%n%g&”rrag%é by
reactign Q§mﬁr%@£ﬂ%éiﬁoﬂfsoﬁ@rtw5@9d,i;&)feralslydgﬁﬂ&mru'ornmw. with an acid
chloride o ormul a R1I0OCOCI as defined in

Scheme 10
COOR"™ on o
1 16 19 (18) 1
R’ N NH, base . R2 N ” o
(2) (19)
R1°COCI,
base
10
. j\ jio
0]
R g 1 o oo ©O
! R3LG, base 1
L S
-, _
O
N RN N0
3
R
.OH
(20) 21)
H,N
~N o—N
1 ™ Q Y—g®  R¥COCI, 1 g ?  O—R®
R N\\If\\N base RI S N ‘
I ~ : 2 =
R °N” TNTT0 RN ONTTO
R’ R®
(23) (24)
10 28) Compounds of formula (19), wherein R! and R? are as defined for a

compound of formula (I) and R!? is C;-Cealkyl, can be made by reaction of an
aminopyrazine ester of formula (2) as defined under 1) with a dialkyl malonate of
formula CHz(COle 9)2 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.



3), in the presence of base, such as pyridine, in a suitable solvent, such
as 1,2 5 dichloroethane, at a tenperature range from 25C to 100C,

pr ef er ablwof2oom9e®C t o 85C. 30) Conpounds of fornula (2Cr/GBthe&v®Ir’RL, R2
and R10 are as defined for a conpound of fornula (1), R3 is as defined for
a conmpound of formula (1) other than hydrogen, and R19 is Cl-C6al kyl, can
be made froma conpound of formula (20) as 10 defined in 29) by reaction

with a conmpound of fornula LG a ned .4 t he ce of a
suitabl e base, N&PMROUBY b% %ff"él}il éﬁ%i&l t%55i% e@i&nﬁ\ﬁ/g&r’h such as
N, N-di net { ERW’ r QLA L8k y1 2638 De i Q€action 5O Compowidr abl y
from SOCWP%%%H}%%W%&%% i n%a@]mg{:roy\}vave e3 1) b'?y Clnds of formul a

(23), wherdefifornRila (KD asdfiigl in28) wsh depéidetilotide oéforslu&)lﬁp%m agfefpgdnp| o

(1), and ls as defined for und_of faonmy I t han

hydr ogen, Dalt tBePrrsgRee ?g?ﬁe sué: glp n‘c:fifmfa‘olrurtrFlqu1 A(lgeﬂg %lg}?%yf?ned in 30) by
heating WitflofethuHs %Xté%ﬁ@éﬂétﬁl% r@rﬁgeffﬁfrﬁub‘&? {02 )0 Cyrefeeably fBmi @°E@go def i ned
for a conpound of formula (1), in a suitable solvent, such as tol uene,

pref er abl y88€. r ef | ux 32) Conpounds of formula (24), wher ei n Rl, R2, R8 and
R10 are as defi or a mglk )0 2r8 R0 el Food def i ned
for a conpound © &%F%S Zﬁ)ffgggﬁgﬂgdﬁﬂére{nﬁig?oggé\k caan be nae eoby reacting
a conpoundssfpohiad BBfRmGEA)), B tidusatefiaed fhratvoomioded of forhaafl)otheRiFOO  as
defined in 3), in the,presence of a base,. such a a SU|tabIe
sol vent , 298, a1ddR| 6y Grresaliyiecands mae fFHp3 68%88%4 &8%?5% accor di ng

to the d nv, 6{%-&1%&) th f%%tng?l&ﬁ)ﬁ%lﬁlsa cd?ﬁﬂokﬂlhﬁ'o@?&niu'lh R Jléfﬁ‘ﬁdﬁ@ﬂ)’lhn @ obt ai ned

in the synthesrs, ey are generally fornulated into herbicidal
conposi t i opﬁssmae v suitableimys such asgrotassinml carbanaten if] usuigbls, solvenk Fugdsas

carriers en nd su face acti ye subst.anc d can be
in vari ou]g?\f)‘}ﬁ‘%ﬁi e [MPPLY ‘F%éa“rgs LK 5&8 tg,ti ?Ré’o %PQV{H%IQ

wet t abl e pSQ)AQ%QZO"@Ooﬁﬁé&'IIy% §ﬁﬁd§r§lVb{/@ granul es, water-di sper5| bl e tabI ets,
effervescent pellets, enmulSifiable concentratgs, mgcr oe %‘“{ﬂ abl e

concentrates, o3l)Gampeands offermela 62, WBPHGIYTRQ\BaB‘P‘ég areaﬁi "&per si ons,
ly di | .
Slr a%ul 5352 peéoiritq%xgl?xg ﬂ“‘ dﬁ\u C?.S{BJ aﬁ(ltl RO%y as%%@ﬁéﬁ foraltd ?Bﬁﬁ@%onnﬁg‘éi)%tﬁé WAL

er-sol ubl e concentrates wat er or a
wat er WO 219@1% Oé&%d?ﬁa'deﬁﬁi’rﬂa%ﬁx@eﬂﬂ?of foﬁﬁulm(%b) dslcbﬁm@arﬁod bybesteng  as
carrier), nEregnated pol ymer. fil in.o F u%? {rromthe
Manual on ‘Dlé a%érwmanaﬁaee&@refulqi&@ Sﬂ@&?‘? é&"i‘s g‘n?% orlglcgmpo ection
Product s, d;{]sult]agf%%olvgﬁfzguéchoarswlu@ﬁé ?Fb?erﬁﬁl@ a€tdfier be used directly
or they are rror to use di | {oqs gan be made, for exanple,
with water, i q}ﬂ)d?ompounds of formula (24), wherein R, and R™° are as defined for a

20 compound of formula (I), and R? is as defined for a compound of formula (I) other than
hydrogen, can be made by reacting a compound of formula (23) with an acid chloride of
formula R'COCI as defined in 3), in the presence of a base, such as pyridine, in a

suitable solvent, such as dichloromethane.

25 The compounds of formula (I) according to the invention can be used as
herbicides in unmodified form, as obtained in the syﬁthesis, 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-



5 fertilisers, mcronutrients, biological organisns, oil or solvents. The
formul ati ons can be prepared e.g. by mxing the active ingredient with the
formul at iwo 20@ye0@nt s in order to obtain conpositions i RCrlaB2b@ovarnl finely
di vided solids, granules, solutions, dh§persions or enul sions. The active
ingredients can also be fornulated with other adjuvants, such as finely

di vided solids, mneral oils, oils of 10 vegetable or aninmal origin,

nodi fied oil.s.qf vegetaple or anipal origi orgapi c sal vent r,
surf ace-ac t“?‘?f’éﬁg Bfﬁéﬁléfrf‘e gnigs C@Hﬂﬁ‘jﬂa HgPﬁegﬂgeC[]ﬂ%l}”gg’f Hfmléhoer e ﬁe(/ gdrfnﬁ\gr%égfle nts
can al so be §ERALRE MEduAIdNVSEMEIdhRAL S CURCHIND 8pedifitiont fiPlaft a pol yner.
M crocapsul €s contain the active ingredients in a porous carrier. This
enabl es t h@raetion @rodugtsediihdistitiort, d 99% Sueh Eamatitions eant sydierbs/ised GHEFHY Ph

control | ed_ anount. . 0. .Sl owr el e). [ . e a

di ameter of™% raﬁet#lg‘.t%{elfr%’r%%ﬁsem@ﬁ8ﬁ§&°’2fﬁ3?%cﬁn%§§ﬁ§lyé’%ﬁp\%eg “ﬁﬁg‘? é\t %{(131 tal ;8 in an

anount of  ahglkerd, idforMribRts Blofipledl Wehbkihs, @il drkelvempsul e wei ght. The active

ingredients can be in the formof a nonolithic solid, in the f%g]lmof fine
e

particles in solfhefasmulatigns ean bfi pRaed o8 RIMPPG he apdeingredignty
sol ution. f uFa@lgﬁ‘B@{dlL/%% Hor 36D o%&%%y%ﬂu@gloﬁg in tHeQ6r® SPARIS gia/'?@etdur al or

;
synt heti c rubbers, ce ose, styrene I'ene copol yners,

pol yacr yl osdlidsj grenul@nkaylations, dispersioas yreandsions. ibk petivedegredizoisyoan else be

pol yuret hane or chemcally nodified I rs and. starch . xant hates or ot her
pol yrers t Famuled ‘K‘F\}b cf ﬁ%uY%’ ﬁﬁ%ﬁfngﬁ%@ﬁfﬁ“@h@%ﬂ‘ Oi‘ﬁ’qlﬁiog _ _
connect h onyeddt il HAMAl o¥igity Shoified GilsBIVeLGANS bt BRmEaPSYigiRCorkigBslvedts,whi ch
the active ingredient is contained in the formof finely divided particles
in a sol i dwat,suxfacet-adtias substansesorowmbinationhdereof [heastve waregiantsesn also

t hensel ves, 25 encapsul ated. .' | The fornul ation j .
suitabl e fBf °?’ﬁ‘&nﬁﬁgpvﬂ%{if’%ﬂn%?catpﬁ@es OO H%%%l@ggmi‘%aﬁ{@&t(ﬁé&m

i nvention ge@ckVOMBredftntsSA-a pdsodsicattied. THS Enadles thd@tive ivgyredibigs tisled: wat er,

t ol uene, xyl ene, petroleum ether, vegetable oils, acetone, net hé# t hyl
ket one, cytdlesseddatrothe enweonment iy entigBed angewite s & slaverelease) dRtOqREIS any |
acet at 2 Qa C : TVin Falar=y &-TaT-R
cycl ohgis(angﬁgngﬁé\fﬁ@@g{ﬂg&gsgbg&g)ég?cl{ C ac%cg?nsd’?g@re{bgﬁd{égg‘f}gﬁgﬁo%&? 1 _

1, 2- di chl ommpumpdaout dioat 2R 0B heweightthfahdgdplveln zenght. Tht astivg irgnedigity col |
di et hyl ene gl ycol_ abietate, diethylene glycol tyl ether, diethyl.ene

gl ycol et h§#n ReiRdhe fogm et gymeneditys ?%15{' "hg‘f’ﬁ?ﬁm %{)ﬁ@?arﬂﬁlﬁﬁ@iﬁ?gfi ﬁ§p¥%l mani de,
di met hyl V20034 8PRAA rheT 6BRABIABRERT . THe%@c%hfaﬁﬁ%@%m_ bharfes GoRpABE

di propyl ene gl ycol, dipropyl ene glycol nethyl ether, dipropylene glycol

di benzoat efordikamplej natiral e dypthetic nuibersoerdlulase.tpyyreng/eutadiene copetyydrhexanol |
ethylene ¢

RIS TR O T e
et hyl ene glygftaljahbYikie@ pbEmerg@idarch 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. i

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 butyl ether, diethylene
glycol ethyl ether, diethylene glycol methyl ether, N,N-dimethylformamide, dimethyl



5 butyrol actone, glycerol, glycerol acetate, glycerol diacetate, glycerol
triacetate, hexadecane, hexyl ene glycol, isoanyl acetate, isobornyl

acet at e, weaow@n®? i sophorone, isopropyl benzene, i sopPopdB2mywiost2at e,
lactic acid, laurylam ne, nmesityl oxideggoethoxy- propanol, nethyl isoanyl
ket one, nethyl isobutyl ketone, nethyl |aurate, nethyl octanoate, net hyI
ol eate, nethylene chloride, mxylene, n-hexane, n-octylamne, octa-

phenol .  poryBri AYeROts. PR Hels aBett fiedfibme Rl AP g ﬁ?g@@ﬁ?“e
propyl ene gREHICAIBé R 0ate) @ kﬂaealgylﬁgﬁbhdor@r epyl RetegRietnlihexandly ttheleher

p-xyl ene, toI uene, triet hosphate, triethyl ener(gl ycol, xylenesul fonic
acid, par aﬁ#fbﬁnat‘?nln’el"&ﬂwhé@fpet me; Thﬁbﬁaﬁ@l%?lpé?r@meﬁ% Kimenens; sthylagiateet hy|

acetate, a
di et hyl enen%g{1 &e@%ﬁh@éﬁethgﬁhﬁg %l%ﬂ}ega&w&% ano ?A |l§glt8??g6§?\% erand
al cohol s obutytdiesnerplyeerdl, @lycmil adetate, gyeholakacatid, gkylcemhtriapetate

tetrahydrofurfuryl alcohol, hexanol, octano yl ene coI erne
glycol , gl hexdesanenerlens glyselpispamyl agsiate, 29 OI’PP{Laquakee ‘S 1$°§h8 Reral |y

the car r| %'E)pl%ﬁ)%ﬁ)gx%e‘ﬁ@ ch{roﬂ’l krii{x;fsﬁ% iR6c %&GCﬁﬁMﬁﬁlﬁé mé%'yi é‘)ﬁh@ raéthbEl -

carriers are , trtanium di oxXid pyrophyl lite clay,
silica, atpepahaljnethyl latya,mjmketmb,gnd:thyl isobmgglthkstome, meth&blla@ﬁatﬁm@éh}ﬂonat e,

bentonite, cal cium il te, . cottonseed hu t soybean
PP oue Lo otianca B gliete, meBiisnS shbRdb Brare: M T gane - etulafifosta-

subst ang esdecaﬁ&c@@iﬂcéét?ﬁﬂuné REtafX SR Kid, oleyldnnind 8x O] ghélfb)l polyalhylede | ar ge
number of surface-active substances can advanta eously be used in both

sol i d and Biygeli @EGSPAL perpiasvsacid ppeivil éaqa,te,umonm@éa\‘h@pﬁﬁm prepyisae gheel can
be di l'ut ed g{%l él%rcgi xﬁé‘th&l &ther C;; 'x?lrené FoldEe, trrth r?g%ﬁﬁ éﬁ‘lﬁ 'fﬂ%tl?‘f%t 950@5 nmay

be ani oni c?rog non=1oni pélynerrc a can be use
enul si fi er syleneulforig aalgepﬁrsfﬁﬁrmmesq)eﬂdtrmgloag@lnylsna)perbblloroedt}ﬂare pnhuybos es.

Typi cal surface-active substances include, for e kyl
sul fates, agsete.2Ylpesiaaaid RREACURFOPYGRS BlYER) m%t@ ’I‘Pgt%%cene g yc"i

al kyl agyl s P { QBRLElar weigh

al kyl p %nofH/e @t?%ﬁén %ﬁéﬁgle@glgﬁﬁﬁsgélﬂpr odﬂ%’? Bséh&gg%%@ﬁgg% nonyl| a{)?lvglngolt

et hoxyl at esuchlas cahqvl plablioyl] tetmshydxd fadfurdidicohainhgxaneluettanolsaleylengsglycol,

tridecyl al coho at e such.. s SQ t ear.at e;

al kyl napht H@P@t‘?@% ﬁfyfﬁﬁé{yégm é\ﬁ 8‘%2 PYGSH! ?Hed?“giﬁﬁa ﬁa RS S@ﬁéesrﬁ‘t E[)hr?at e;
di al kyl estgtisr &f ch%iélsff&sdiﬁl@lh? e o ddttesSSE bRSsolid T@flietiare, for example,

di (2-et hyl hexyl)sul fosucci nate; sorbitol esters, such as sorbitol ol eate;

quat er nar ytamummgn QMPWMWA @@ea,zr?tapulsrre elgy rkéesel gyl fimgstone,
| aur yl 56 I me lClxm C 0 ﬁ;‘) nw)nq{e &qCI}IIQI(}{] Mll%ﬂlb? &%Eefﬁ%&s%g %@a} haﬁlt y

aci ds, “such ene glyco copol yners of et hyl ene
oxi de and s@memﬂ@lﬁ?pmﬁicéewoﬁl’lﬂblﬁ*agrbﬁn(bivah‘mﬂﬂiella,rl(gndiamildnylilpll’m$pﬂaa¢&5,
esters; and al sq further substan s_descr.i e.g. in "MCutcheon's

Det er gent sasgfgouhady &rexampplean (JfHt - ?89(-/5901- ?") é‘)?‘ﬂ

A large number of surface-active substances can advantageously be used in both

solid and liquid formulations, especially in those formulations which can be diluted with
25  acarrier prior to use. Surface-active substances may be anionic, cationic, non-ionic or

polymeric and they can be used as emulsifiers, wetting agents or suspending agents or for

other purposes. Typical surface-active substances include, for example, salts of alkyl

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

calcium dodecylbenzenesulfonate; alkylphenol/alkylene oxide addition products, such as
30  nonylphenol ethoxylate; alcohol/alkylene oxide addition products, such as tridecylalcohol

ethoxylate; soaps, such as sodium stearate; salts of alkylnaphthalenesulfonates, such as

- sodium dibutylnaphthalenesulfonate; dialkyl esters of sulfosuccinate salts, such as.

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



5 Publishing Corp., R dgewood New Jersey, 1981. Further adjuvants that can
usual ly be used in pesticidal formulations include crystallisation

i nhi bi t orwO 200990082ty nodi fiers, suspendi ng agents, dye®CTAaR220mOIRANt S,
foam ng agents, |ight absorbers, mxingsauxiliaries, antifoans, conplexing
agents, neutralising or pH nodifying substances and buffers, corrosion
inhibitors, fragrances, 10 wetting agents, take-up enhancers,

m cronutrients, plastjci ers | i dants, .lLubric di rs
t hi ckener s #MHi¢P4 #‘F@@%t@%‘ 'ﬁf"&‘?ﬂb‘gf‘@fn%‘élm %‘H“Lﬁ g‘glyiat?’a{?fl @ﬁgl g S%Iffaﬁy
fertilisergeids bhén &s%ﬂ?&é’ih}lé&é’@y@ﬁ&@ﬁﬁteﬂglobﬁ céﬂ'tﬂ &%%@%ﬁh@fbn@@mdadddt ional Iy
i ncl ude an additive conpri si ng an oil of vegg |l e or aninmal origin, a

10

m neral oi bfopaleh?IOXléSI adssalis ofmeno-an{ di-alkylphpsahateestess; andialfo SithsT and oi |

the | nvent PRt (G TEhdoHE s, SATRRRIAMAE AndaORREL 1 70 0

For exagpl eublidhth rpamdgdw@dmnesegqu to the spray tank in the desired
concentration after the spray m xture has been pregare Pr ef elrred oi |
additives conpr Fs@hqﬁadewamtsmt gan yspalhnbepged i pestigtel frmulstions welufer exanpl e

rapeseed o , such
e ant Gy 71l hleis, SR Wi sunRiitng apbtE diF9HR Shlafls

veget abl e Gyabghgagenos; hgbtteufupbxbeﬂshamm zhyzhhznles|anafoamespomplemng@g¢nt$)f ani mal
origin, such as fish oil f tallo ﬁ referred ’&gltl econtalns
for exanpl BSUUASSHEOf hE- m%‘?ﬁﬂ Ean%esg?&ﬁlﬂ’fl F‘I%yc%sb?ntfﬁfﬁl PIShY &P esters
of fishy O {igtidBAedrs, {%@uﬂ‘@ﬁ}ﬁh{eers %E%ﬁ{lt@feﬁﬁ lglﬁﬁﬁ‘ﬁ?&%j gRddnts, NHillc@ﬂltﬁo 5 % by

wei ght of custorrary ‘enul sifiers and pH nodifiers. Especi al | referred oi |
addi tives dispgsints tlatlkaylbrsesmte"regzesf m@d@@@es, and glsa diguss! anﬂSO’é%éég H¥rs-y the

thyl d t 2 C18 f t f
Taur e aci . patfs eoepetiors i Grble A Lo iRinal eI AguRRR ST e ©
esters ar ecdiigidingan oil'6f PddetdbBibratind] GARMm] a him&ﬁl- &l,,all{mbdﬁyﬂs of atichi dibstoe

(CAS-1 12-39-0) and nethyl oleate . (CAS-1 12-62- 9& preferred fatty acid
et hyl est@tha@ﬁ pof sichailsiagd pHgleriyatives g agpynt ofoihaddagygin thasasmposiitiose and

ot her ? 9%{3@{%{0\/@@ uﬂlre@tuzli ﬁ%’eﬁé}mﬁg&% U!I&euﬁ% tRepen %é’éﬂ:ﬁf mh‘%ﬂ@' ci de

Adj uvan I't1ron Inois University, 2000.
applicati oﬁomdmw, tlmmbiddtiﬂim: uahlbead@ﬁdttb\ﬂmssspmantabbuf thetdagredi quc&tmedomy

conbination with surface- ve subst S non-ionic oni c or

cationic &R RGP %’1’“5{3 ngl IHPpaé?ﬂa?) é‘HsF eﬁg?fﬁ;@)‘?f(?evesrf’(?ﬁ‘-plnﬁﬁf’@n%%fuo ati oni c

surfact ant g af &1 bf %@Qb%r%@n 2008/ 3PRAQBBEd biERANE YR QlTower 3B, Pages 7 and
S

8 of WD 97/34485. Preferre urface-active substances are anionic
sur f act ant emaifified evegesatle pilbsich b &%Mm@(@h@r;ﬂp%oulewdé@faéa [ne. ) plkybesters afn

e S A RO LRGBS By O A R,
al cohol s hayhng fish 6@k eeemml@;f.h@mer@fddmadafve fcaﬁxmn5, fo exuple, as active
components essentially 80 % by weight alkyl esters of fish oils and 15 % by weight
methylated rapeseed oil, and alse 5% by weighf of customary emulsifiers and pH
‘modifiers. Especially preferred oil additives comprise alkyl esters of Cs-Cs; fatty acids,
25  especially the methyl derivatives of C1,-Cis fatty acids, for example the methyl esters of
lauric acid, palmitic acid and oleic acid, being of importance. Those esters are known as
- methyl laurate (CAS-111-82-0), methyl palmitate (CAS-112-39-0) and methyl oleate
(CAS-112-62-9). A preferred fatty acid methy! ester derivative is Emery® 2230 and
2231 (Cognis GmbH). Those and other oil derivatives are also known from the
30  Compendium of Herbicide Adjuvants, 5th Edition, Southern Illinois University, 2000.
The application and actien of the oil additives can be further improved by
combination with surface-active substances, such as non-ionic, anionic or cationic

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



5 Exanples of commercially available surfactants are the CGenapol types
(Cariant AG. Also preferred are silicone surfactants, especially

pol yal kylwoxoaeoomdi fi ed heptanethyltril oxanes whi ch aPeTGBmMEV@IERT] Y
available e.g. as Silwet L-77(r), and akgo perfluorinated surfactants. The
concentration of the surface-active substances in relation to the total
additive is generally from1l to 30 % by weight. Exanples of oil additives

10 consistin f I e t her eof

wt b sur f npt e o Ol refertih VTR e o b GG JOMNEAR L 1CTE0
ActipronC gifactdnts df%hé—ﬂdﬁeb?l@enzy@)fondté t}qﬁsdzsbaﬁally the cslciahsslpassedt end or t he
mentioned surface-active substances to be in the formul ati ons, on

their own, alshapndicnig @ugaggan{,ﬁ af tlag fatty @]coh@]cﬁtl@qx\ykage typs Spgeighrefasenee 13 gyen
ddi t
gonlt ; : gﬂt g éﬁj}ﬂoﬁ'lag%l" bfz_ o af%ft?yn&l &h%lst lfﬂﬁ/lrg @gﬁj&' Jﬂeﬁﬁ/ngélﬁ{ng%f A8k 5 {9 4¢. ure may

ancerre acti.on e solvents are,

for exanpERampes yLsHOEialllzaSadably s%fa@tmtslace tBe Geaayio] It))peé E)Z}auant AG).
Corporation). The concentration of SUCh@ilm ven&(s ca élh{l(%{n 10 to 80 % by
wei ght of M@rtréﬁegﬁdmusgmone eyrfactants esnegially palyplkyl- %X‘B‘F n adm xture

with sol ve 2

conmmer ci al %pﬁg@%ﬁy@rﬁlﬁ%ﬁg?ﬁﬁn@dﬂ ti (\?'gﬁ-%?‘!sc yoésvggéﬁ%ég e%nsq}vgéi%ng%ﬁg %r)@ %tlshoe name
MERGE(r) (B&Buofat@dsrfacngs. The édﬂcbﬂit&rtlomolf tl&cbdrfa¢wmstnvhaubstmcps af relatienl
according to the invention | (t é a Cro 1 ? ﬁctldgn Canada) .
In additi off @Stqtﬁeadéltllveéﬂ&‘intef ﬁqfil%t% (3 &/ eight, Expales of 882445 e nhanci ng
the aggi O@OI&¥S'[1B 8f HPRRSbE b G?nf?ﬁ&ﬂrcgls%g dEI‘Pvartlbé‘s thBe61WvitR Buifhcthrts aleS O

possi bl'e for ations 25 of al kylpyrrolidones (e.g. Agrimax(r)) to be
added to t BderspMiy Shi® Tursochkee@USahgons AGE CE ot Aetipron{ABPi @K birgited,

pol yacryl am de, pol yvinyl conpounds or poly-1-p-nmenthene (e.g. Bond(r),
COUI’IeI’(I’)G@T Enmeral d(r)) may al so be used. It is also possible for

sol utions that pcRoa ﬂl?ﬁl@@?%llﬁe afrithe mbAorRd SiHPAce-BHTO& R AInces to be
Pen-e-trate(r), to be added to the sp pray mxture as action-enhancing

agent. 30 ifmel mdrel:ﬁonnwlaﬂlortsmmb@r pwonthatyie e sayl Wishoubap pddiEveés om 0. 1 to 99 %
by wei g?’n 1to BSCI al l dgmon ag%f%arn?ﬁ\jﬁo\f\eengt%tthe 8?%’&#09/ urf: ctzIn?r mula (1)

and fr atd on adj uvan preferably

includes fpReuk they %tx%d@é!td/\ﬁi Aiditi o) &Qﬁﬁééﬁ&ﬁé@ﬂacﬁﬁiﬂmﬁwoﬂ%ﬂsﬂe foB9 of
a surface-active substance. Wereas commerci al products w | Br ef erably be

f or nul at edexamperfiobressa® EBSS@her Avematis Solven® (Fieerdlorgoradilolhdi | ut e
R N T
appl i cat i OpddifVeéd thAfarPHSéene EAGERELE wWithseEents amgcng;edaﬁap ek aaplepin Iﬂzm-he
seed | l;(l; r O\éllv832 gOEE |15|x Lgrggleg?aqllyl efv?l}l;lt())lg o?lta((:idl)tlve Ehr;gloggdotﬁerem 1S Ecnown by the name
MERGE® (BASF Corporation). A further oil additive that is preferred according to the
invention is SCORE® (Syngenta Crop Protection Canada).
In addition to the oil additives listed above, for the purpose of enhancing the -
action of the compositions according to the invention it is also possible for formulations
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



the grass or weed to be controlled, the prevailing climatic conditions, and
other factors governed by the nethod of application, the tine of

appl i cat iwo 2009h90492 t arget crop. The conpounds of for meCa/GH2podawerrrdi ng to
the invention are generally applied at_ggrate of from 10 to 2000 g/ ha,
especially from50 to 1000 g/ ha. 10 Preferred formnul ati ons have especially
the foll owi ng conpositions (% = percent by weight): Emulsifiable

concentrates: agtive.in dient;; 1 to 95 %. .pre 0 %

surf ace- ac?f ?/%urg?ég'ﬁft.lvel gtal?fﬁ' ﬁ}{;heberaﬁf%lpglﬁf al%rgc&x%%%&h}()%r%gra%ﬁq% d carrier: 1
to 80 % prmAlaadd 3 chnéentrdfes fhe EMBlseT Wil horveallyRgpdsl dinite fldmillationd 0 %
preferably 0.1 to 5 % solid carrier: 99.9 to 90 % preferably 99.9 to 99 %
Suspensi on conc&he rasgsexd appliratien plrompryndsipbiermuly (Danapsvagy wathat widgingits; o ¢ o
50 % watef. % ATh - LV, . 1to
40 % pref ér}da%%ﬁ&go%gleé%u% 8{/@% ? %L?{%g%g&lgg%gap@éctaﬁélge)ﬁﬁgo?gg%teﬁ?ég%ﬁtg’ to 90
% preferakded dieskingSdpplicatith 16 tief tedfiriv; e tAge tpplidatort ac.20hécroppddngr ably 1

to 15 % solid carrier: 5to 95 % preferably 15 t0o.90 % nulL.es: active
i ngr edi ent the@rass ppweed ty begopiralled, the nyevalkng %é"“%" @895“8“%&?&@‘?? h’ﬁg)r% to 70

o prefera (. e r koS trhat e, but
do hot 11 nigerith SytnCineliod 3P apifea Bl g oIS e Bhe kot

Eor ImJI ?ft,i gmrﬁ)mxmii: ebfofonlal{Braocailibgso tfe ihwentioharg gf)nega%' ﬂpp/%%i‘yalt\gég/tgi;té) (VF|56 y
nul si fi able conc ates a) . | ve ingredient 5% ) b b
cal ci um doh%%‘yll 582%@5}%’61 ?SB%ﬂ@i?'%%ﬁgat%géﬁééﬁ@acast or oil polyglycol ether
4212’;) - 4% 4% ( 36ppdrre@ffoRhll Xl Ba P éspedialg hl folewiak cBRbyalineals epbeent 4% -
0

by weight):

Emulsifiable concentrates:

active ingredient: 1 to 95 %, preferably 60 to 90 %
surface-active agent: .1 to 30 %, preferably 5 to 20 %

15 liquid carrier: 1 to 80 %, preferably 1 to 35 %
Dusts: |

- active ingredient: 0.1 to 10 %, preferably 0.1 to 5 %
solid carrier: 99.9 to 90 %, preferably 99.9 to 99 %
Suspension concentrates:

20  active ingredient: 5to 75 %, preferably 10 to 50 %
water: 94 to 24 %, preferably 88 to 30 %
surface-active agent: ' 1 to 40 %, preferably 2 to 30 %
Wettable powders:
active ingredient: 0.5 to 90 %, preferably 1 to 80 %

25  surface-active agent: 0.5 to 20 %, preferably 1 to 15 %
solid carrier: | 5 to 95 %, preferably 15 to 90 %
Granules:
active ingredient: O.. 1 to 30 %, preferably 0.1 to 15 %
solid carrier: 99.5 to 70 %, preferably 97 to 85 %

30

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



(7-8 mol of ethylene oxide) NW - - 10% 20% 10 arom hydrocarbon m xture
85 %78 %55 %16 % C9-C 12 Enul sions of any desired concentration can be
obt ai ned woamseetv2concentrates by dilution with water PCI&HR09/0120t | ons
a) b) c) d) active ingredient 5% 10 %39_.%90 % 1 -nmethox y-3 -(3

- met hoxy propoxy)-propane - 20 % 20 % - pol yethyl ene glycol MAN400 20 % 10
%- 20 NW - - 30% 10% arom hydrocarbon -m xture 75 %60 %- - C9-C 12
The solutiagns_a g shlitablle f%rbusii t he  f or ) of, rg'crrps. 25 F3.
Vet t abl e powdBPE &R H Tt e T HEF et et —5%25" 9650 % 80 % sodi um
| i gnosul f orEt Bndh¥ifiabdPbonc&shitdsm | aur yla)ysul f at &)2% 3% <)4% sodhum

di i sobut yl napht hal ene 30 sul fonate - 6% 5% 6% _ octyl phenol pol ql ycol ether
- 1 % 2% - aptpvegingigiiest et hyl ene oxi de)d i ghl y 18i%per sed %i | i ci5é Zacid 1 % 3%
5% 10 % WD /00012y, -41 &aolin % 62 %025 % The
active i ngrce@ﬁ'%élgg(%?l%e%%éstgﬁég%gghI ylb\?\n/"t h theéQ%dj uva%?}é) and té)h% m xture is
t hor oughl y casterwgibipdlpglgicl gtHeabl e mi |1, 4¥%f ordi ng wett alll% powddr’s which can
be diluted with water to give suspensions of any desired . concentration. 5
F4. Coat ed (ﬁé@ﬁh‘l’%@hﬂﬁneﬁ)"‘%}) active ingredient 0.1 %5% 15 % highly

di spersed {idyighefioldolyitoPette2% 2% inorganic ggrrier 99.0 % 93,% 83 %
(7-8 mol of ethylene oxide) |

NMP S - - 10 % 20 %
10 - arom. hydrocarbon mixture - 85% 78 % 55 % 16 %
Co-Cy2 -

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

dilution with water.

15 F2. Solutions a) b) c) d)

active ingredient 5% 10 % 50 % 90 %
1-methoxy-3-(3-methoxy-
propoxy)-propane - 20 % 20 % -
polyethylene glycol MW 400 20 % 10 % - -

20 NMP - - C30% 10 %
arom. hydrocarbon mixture 75 % 60 % - -
Co-Cr2

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

25  F3. Wettable powders a) b) c) d)
active ingredient 5% 25 % 50 % 80 %
sodium lignosulfonate 4% - 3% -
sodium lauryl sulfate 2% 3% - 4%

sodium diisobutylnaphthalene-
30 sulfonate - 6 % 5% 6 %
1% 2% -

octylphenol polyglycol ether
(7-8 mol of ethylene oxide)
highly dispersed silicic acid 1% 3% 5% 10 %



10 (dianeter 0.1 -.1 nm e.g. CaCO3 or Si02 The active ingredient is

di ssolved in nethylene chloride and applied to the carrier by spraying,
and t he swbwvemwo9®2t hen evaporated off in vacuo. 15 F5. PCoaiBedodgnoenral es a)
b) c) active ingredient 0.1 %5% 15 % 4pal yet hyl ene glycol MN 200 1.0 % 2%
3% highly dispersed silicic acid 0.9 %1 % 2% inorganic carrier 98.0 % 92
%80 % 20 (dianeter 0.1 - 1 nm e.qg. CaCCB or Si02 The finely ground
actlvelngretent is uniformy ap égﬁb 2[a,,/mxer oth@ carrier

noi st ened vvl?h pol yet hyl ene gl ycol n- dusty coat’ed granul es are obtai ned
in this namBattiveZdgledienBsinfide®thoffughlyl veish the ajuvants dijid thaatikiuee isngr edi ent
0.1 %3%5%15 % sodiumlignosulfonate 1.5 % 2% 3% 4%

car boxynet Harewshly,greyad n aswiablymid, stigrdingausiable Wdﬁrs%’ kjsh ggrobe diuted o, The
active ing uvants, and the m xture
is noi steﬁﬁ%‘gﬂ%ﬁo {Egﬁg&flheq?ng{;( resﬁs&%&%ﬁghand then dried in a
stream of air. WO 2009/ 090402 PCT/ GB2009/ 000127 -42 F7. Dusts a) b) c¢)

active ingredient . 0.1 %1 %5 % | cum 39..9% 49% 35% kaolin 60.0 %50 %
60 %5 Reagg——t%&%g—a&%@s are obta‘?ned by Hi xi ng the active ingredient with
the carri e%étw%rlﬁ egirehpdl ng the m xgyog in qosuitahke,mll. F8. Suspension
concentrates a) %r active ingredient 3% 10 %25 %50 % 10 ethyl ene

gl ycol 5% B%S)ﬂ/dlmas'ﬂdrwliqmgri(bl pol &9y col Z¥her - 21%% 2% - (15 nol of
ethylene oxi de)ic carrier 99.0% 93%  83%
10 (diameter 0.1 -.1 mm)
e.g. CaCO; or SiO,
The active ingredient is dissolved in methylene chloride and applied to the carrier by

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

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

20  (diameter 0.1 - 1 mm)
e.g. CaCO; or SiO,
The finely ground active ingredient is uniformly applied, in a mixer, to the carrier

moistened with polyethylene glycol. Non-dusty coated granules are obtained in this

manner.
25
F6. Extruder granules a) b) c) d)
active ingredient 0.1 % 3% 5% 15%
sodium lignosulfonate 15% 2% 3% 4%
carboxymethylcellulose 1.4% 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.



sodi um | i gnosul fonate 3% 3% 4% 5% carboxynmethylcellulose 1 %1 %1 %1 %
15 37 % aqueous formal dehyde 0.2 %0.2 %0.2 %0.2 % solution silicone oil
enul si on WOR0840082% 0.8 % 0.8 % water 87% 79% 62% 38, HCTB206%00e12y gr ound
active ingredient is intimately m xed wygph the adjuvants, giving a 20
suspensi on concentrate from whi ch suspensi ons of any desired concentration
can be. obtained by dilution with water. The invention relates to a nethod

of control Ig';ng al ants which conpri?s)es appl.yi ng t%)the plants or to the

| ocus ther erbicidally effective amount of a’conpound of 25 fornmula

(I'). The i nwentihgredidhso rel ates top.aoget hodyof inlsi%iting plant growth

whi ch conprises applying to the plants or to the | ocus thereof a

her bi ci dal t3lcwmfective anount of a39-2&mpoutddeof fadPmala (1). The invention
al so rel at &Sk a met hod. of selectiygby capto ol |inpgegrasses and 30 weeds in
crops of use ul pl ants which conprises applying to the useful plants or

| ocus theReady-truse@uts arestrsined by ilitihy diei aotivesinpeedienc ivithlthe/caefiére atd ve

anount of a .conpound. of _fornula (I?. WO 2009/ 090402 PCT/ (3B2009/ 000127 = -43
Crops of u€ending fedppdure i apiitaRla HEL conposi tion according to the invention
can be wused include perennial crops, such as citrus fruit, grapevines,
nuts, oil palns, olives, pone fruit, stone fruit and rubber, and annual
arabl e crop8. Swpetsiasconeergtes, f ora)exanpl &) barl eg) and whéht, cotton,

oi | seed rape, mmize, rice, soy beaps, sugar. beet, .sygar capg, 5 sunflowers,
or nanent al &HKdFEGE b es, especia:gI@y ce?1 af%’)s, W&Sz/g and%gcﬁ’/ beans. The
grasseqoangthxggglglykgl be controll eds spy be dmgt h noroycot yl sdgnous speci es,
for exanple rostis, Al opecurus, Avena, Bronus, Q/operus, Digitaria,

Echi nochl oag¢nylphsnplpglyglyedd ethsti a, Rott boelll%a, Sadi“taria; Scirpus,
Setari a, S'ga] .. and di cotyl edonous species, for exanple
Abuti | on, nargg(%ﬁu ,1 uOgar‘f(l)egodi um 10 Chrysanthenmum Galium | ponoea,
Nast urt i unmsodbirnadighssuloahtanum Steld @i a, \B¥oni cad %Vi ol asa&ad Xant hi um
Crops are to be understood as also |ncludin thosg &rops i,ch have been
render ed t 6¥BpamRethycelbioseci des orl_éi assesl f herBiCides (€’g. auxins or
ALS-, 65, 37 BPRReous foRbalaeRficHPPD-0. 8B} bi t Y, by @omyenti gned; met hods of

breedi ng or by genetic

, solution
silicone oil emulsion 0.8 % 0.8 % 0.8 % 0.8 %
water | - 87% 79 % 62 % 38 %

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

obtained by dilution 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  formula (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 useful plants which comprises applying to the useful plants or locus
thereof or to the area of cultivation a herbicidally effective amount of a compound of

formula (I).



15 engi neering. An exanple of a crop that has been rendered tolerant to

i m dazol i nones, e.g. imzanox, by conventional nethods of breeding is

Cl ear fi elwOr2possamaoer rape (canola). Exanples of crops ®PhatGHrawaobeen
rendered tol erant to herbicides by genetd3c engi neering nethods include
e.g. glyphosate- and gl ufosinate-resi-stant nmai ze varieties comrercially
avai | abl e under the trade names RoundupReady(r) and LibertyLink(r). 20
Crops are also t@ mpseomeﬁm pla8Rdn mld@ﬁh@ao&mnmb@ﬁld@am&%e&tfomqﬁibed
resistant to har insects by genetic engineering nmethods, for exanple
Bt maize (rused mch\df: p@@nmzmr@peawhcagrcﬁntscfneh grapsvmes;mu@nol( pdmsmlaws to
cotton boll ﬁfe it )sto%ggruﬁl ﬁgng}tbeg tar?ﬁausal ax(ﬁﬁges' s a htaglke(*crg%l(sjz gr e qL1e).

T
Exanpl es off Ze&rat mal Ze

('D'-'O_

n.a

Seeds) . TheaBey tutkiheat S:o&omrdi)ltseddl’tapél@ﬁalzéé n‘c@rsaydemtsmrgaﬂ begt, laug@&ané lus 25
thuringiensis_soil bacteria. Exanples of toxins, or transgenic plants able
to synt Aesispflowsrsprmamantals and veegisbles; asperially qereals, npwzegnd SOEpeaRs374 753, WO

93/07278, WO 95/ ’I%%%?a@ses\%?d Ole@opbedottduddn m‘fy éggotﬁé?ono%& h@r?oug species,

transgenic plants “conprising one or nore genes code
i nsecti ci ddor exasipht AgnoetxﬁMop&xmme,sﬁvmaeBmm“nﬁymrusngguma[ Ecllﬁnmlﬂ@,lt (r)

(oot onj . NElifaM e Uosty BbBEye Kavosirrs SERGAAM etsagry on

Crops or  YeRe18®nshd Pecikl) GfBﬁé%JanWA’@@tllBQt&mﬁﬁﬁihﬁﬁ aHenbfodi@hPi ci des and, at

the same tinme, resistant to insect feeding ("stacked" transgenic events)
For exdfpl Ehrysentiemam, Galemt Ipenmbi,| Nasjurtiom, Singpissiolamni, Stadlatiacy erahic@r y 3
protein Whl\} @6% t}éﬂrel same tinme being tolerant to gl yphosate. WO 2009/ 090402
PCT/ GB2009/'0 Ec} iluna:rops are also to be understood as being those which

are obtai ned by Cr@p'srwembexmﬂbrsmm@d&o@ﬁcl@dlﬁgdio@@c@ps gafhtHate BEgl neering
and contain so-called output traits (e g. inproved storage stability,

hi gher nut F$ndetsddeleipat iodheshigidesercdasses qfl*’&%‘?‘)ies (82 A< L u(S-vat i on
include | apgspy_ Wik hnd ABPH. ﬁﬂlb‘?tlggszlbg cBhven Fﬂn‘iaﬁ A s MR din % é)?'ﬂg ﬁleﬂﬂfé

i ntended for cul'tivation wt rop plants, e conpou
i nvent itbn eunginednmgappkkanplbef o cmphades bamxgade(rﬂt mlemtﬁrtganmezcﬂpmhes;atg on)

or after weeds eneyge ost-e e a and are |cuI arly
effective \‘/Wl%zr?mé’ﬁpﬂ;?%‘ﬁ“’é’gt EW@%@ fgbree‘gﬁ% gﬁi‘i@ss"é‘?m?ror ?lla
accordi ng EQahpRs bIMBH thaihav8Beé RAIQEd Wi&4nt tB h@l@)l(ﬁ@é’ﬁtﬁy"@lb@@eﬂglﬁé’énﬁge or
nore further herbicides. In particular, the foll ow ng mXtures of

conpound omethadsririciudele)s. ghwhpsatornd glufosinate-tasistand mageosrpéesmonuhertiolsul a
(00 Sy SARISHUE AL 5y SORRADS B R REL) €L oP LS
di canbao (228), cCesmawslsofo HeQIrﬂBﬂs&oﬁ'a)i beingithdye RatidithdvE Béén remaned weikt it
to harmful insects by genetic engineering methods, for example Bt maize (resistant to
European corn borer), Bt cotton (resistant to cotton boll weevil) and 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 toxins, 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.



15 formula (1) + MCPA (499), conmpound of formula (1) + quinclorac (712), or
conpound of formula (1) + amnopyralid (CAS RN 150114-71-9)). M xtures of
a conpoursoabodmosoal a (1) with diflufenzopyr (252). M xPar&B2069/@oronmpound
of formula (1) with an acetanilide (e.g.44onpound of forrmula (I) +
acetochlor (5), conmpound of formula (1) + dinmethenam d (260), conpound 20
of formula (I) + netol achlor (548), conpound of fornmula (1) + S-netol achl or
(549), or ConpomeErefa‘Pd'orbe@uﬁhérstﬁo@ﬁ@ﬁéu%%ﬁbk@@hfcﬁ%@abtal%d(BVres of a
conpound of formula (1) with flanprop-M M xtures of a conpound of
formula (I )Cqmv@mlohhhﬁéhadﬁeftfl(rmmmeﬁﬁmg(r@@@)g andtontain es-caiedputpptrpound

comound o450 TR e AT e 50 woE i Cimpbavd 907 or nul 2

(1) + isoxafl ut cARad dﬂ&} culGOaRAUREu @ 1ah@ bAWhech(the cro ?mg firle QRBadybokBWing
compound of formula (1) + pyrasulfotole (CAS RN 36 00-11-9), conpound of

f or mul a 5( | )and lang iptendedbies culiixatjon wishiwsmeropplanty fhe sompgunds pétb@om*qn@n@ ( CAS
RN 335104- 845 %E ﬂ%lped %ﬁﬁg %gd@éwérgé Eﬂf% %mg'gence ép%cgt%qﬁ 3P gﬁér%dg%erge

210631-68-8

4- hydr oxy- Qp@s[t%n{etg?bnnehmﬂpcymlbm)aﬂepmmlaﬁy éffedtive warearpplivd posB- pyri di nyl ] -
carbonyl]-bicycl o[ 3. 2. 1] oct - 3-en-2-one (CAS RN 352010-68-5), or conpound of
WD 2009/ 09GRFPE9BETF/ GB2009/ 000127 -45 fornmula (1) +

4- hydroxy-3-[[2

car bonyl ] - bi cycIJIE)h[%??mgltp?Qx}lci(%:élt%r fg&}éé\‘%la é%é\%'o% O%%{OQHEEBASI%%@%%M%O&%%%HW es of a
conpounid ofcomdymmba“(iﬂh)onmt moge furtharherbicides.dn pexicpnritie Gfllofvongmlixture§ bf

+. at azi ne 1&}:1373 agP u? formula (1) + terbuthylazine (775)). 5

M xtures o CHyBaR a0 FYPY¥4%i th a triazine and an HPPD i nhi bitor

(e.g. conpound Mlxhﬁésﬂwaaco(tﬂﬂouﬁd bf formbRIywitls ¥ ltheti Ohu&in (%C%T’Q@M péurff of
formula (1) + triazine + nesotrione, conpound of fornul ) + triazine +

pyr asul f ot dP@Eule dhpeiamyralid (16D ﬁ‘?mBPU(ﬂFi)OfibWIQa@) ", 4Ds@il h)@wmm donpound
PO by A b AL TPV g5 o

4- hydr azy- Jorda (1 2-1\g€PAq)49@)t bangunte Iyl ) +rclosscMB), by bmound of
Flyg' ainyt] SaERend) L antisdprala(cas kR 0T £91 3y0ne: o compound of formila

A-hydr oxy- 3. [ 20 UeRRaNd o ikt bUoRPaRERbYr oy | di 1] carbonyl )
- bicyclo [3.2.1 ]Joct-3-en one). M xtures of a conpound ‘of formula (I)
wi th gl yphosat e MiAt@gs, Of_‘a&OMp,oum eSfoohula (Hompoamatetednilider (g eorfpumdiafh

gl'yphosate fStu 0dad H) Hggetgochri'or 85 compound of formula (I) + dimethenamid (260), compound

20 of formula (I) + metolachlor (548), compound of formula (I) + S-metolachlor (549), or
compound of formula (I) + pretilachlor (656)).
Mixtures of a compound of formula (I) with flamprop-M (355).
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- (tnﬂuoromethyl) 3-pyridinyl]-
carbonyl]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 352010-68-5), or compound of



(e.g. conmpound of forrmula (I) + glyphosate + isoxaflutole, conmpound of
formula (1) + glyphosate + nesotrione, conpound of fornmula (1) +

gl yphosatwoRopymasal f ot ol e, conpound of formula (1) + @CYEIBeEN®OR7

sul cotrione, conmpound of formula (1) +.gl.yphosate + tenbotrione, conpound
of formula (I) + glyphosate + topranezone, 20 conpound of forrmula (I) +

gl yphosate + 4-hydroxy-3-[[2-[(2-net hoxyet hoxy) net hyl]-6-

(41111 wor orhih n - Pfd Skl 2o RO bh Y6l Blrfofonkhifs > Fofirene

4- hydr oxy- &-afl{oﬂyﬂ(bmyetdﬂbxyﬁmmﬁydn)zﬁné (CAS ROV 89148551580)7—))3
pyridinyl]car bonyl icycl o[ 3. oct - 3-en- 2- M xt ures of_. _a cqnmpound
of formula (1) W wmweda&%mulﬁﬁXw&%y tﬂazsleme»gt gfraRoypd Oéf%la?%u_nd

of formula “%)at}‘!zn{é(gh'j-lgpédrﬂﬁéuﬁd%mﬂi tornyARRR: (7 7'3W bitor (e.g.

conpound of for gl uf osi nate-a ni um + I SOX f tUtol e, conpound of
formulas(l) + gIMfmsesnra’taesompmnduﬁfomums(d))twnlommazmrqndund{mfrdnbtwlra (1) +

gl uf osi nat e- ammoni um, + rasul f ot ol e, £9 of for

o1 uf osi nat 4@ earaan ot FREIH bikee R fompp it aftlmlia ( +

gl uf osi nat erigRPNéBdtrioRs) cbRFHRAJ ¢ (biqﬂﬁ‘nulﬁ oIyRaHALnOF fyﬁasﬁmtale( bamﬁound of
gl uf osi nat e- ammoni um + toprarrezone conpound of forrrul a (I

gl uf osi nat dommtpd) drr#nazmr-hy@p@ﬂynmp{r@om@ofr@m‘d&@ + triazine +temb0tr10ne

oct 5 en- o 8Eo i GhulSER I Aea B tob RSB P RARIRY il AV Exfiedye™ ©

formul ao( | ¥- uydg(mytn{s[m[az me&mxpéthum)wthbrmﬁ aﬁm&%ﬁﬁa@&-&
met hoxypr opyl.) - 6-(di fl uor.omet hyI? 3 -pyridinyl] carboni/l -bicyclo [3.2. 1
] oct - 3- en- @yeiia@yllcarhwﬂ ublexclﬂﬁ 2 ]eetn%yéwcpn@forfcemwade forguia{I htrmz§eor an

AAS L I DLt Phydirls (OO Blrob AT B Al me ATIS W HUANCABM. (64),

conpound of fornula ron- et hyl ound formul a
(1) + cl oréznsfulomﬂrhxctfwen@lﬁm@), conmpound of forrrul a (I) + florasul am

359), co ondffor I C one od 64), conpound of

1£or rrzjl a (Irrg) 3 | #ohg%ﬁ&pﬁnﬁfa ﬁz Wsléoslf‘u)4£r§) |mazap§/? l(1453)

conpoung of for 'Mlkﬁnés'c)f a"éoh‘[ﬁﬁ% befYhulkadDith g?ﬁmuﬁ@nﬁfanffmhﬂuﬁd& +
0

i odosul furon-net hyl -sodi u conpound of r

(r:rgs 03 3|n ; u:‘) fﬁ\g reemppind of fogmulp (Dcoghyphaseteot lsmcﬁﬂmlaocenpoun%pf:f%mukadg)lay Er 577),
pegxsul amg)jp ﬁgogﬁg%?oﬁ’&wry @g&%ﬁ%&l)%g@@gﬁ%‘%mﬁf %?Mé}&%ul a (1) +

t hi fensul f uasmpeurﬁtdiybm(dm(mmwmﬁata&tsmcbbnoné Qmpoufid 6Pfommdlaof) fornul a (1)
+ triasul furon (8172 conpound of fornula ( tri benuron-net hyl (822),

conpound oBYPBPTHA Htembotrioney cqmppund of forpiia @%ﬂ.gbmhemy topramegaiSound of

R MY o R R R A P e R L

aci d, (triflucromethyl)-3-pyridinyl]carbonyl]-bicyclo[3.2.1]oct-3-en-2-one, or compound of

formula (I) + glyphosate + 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(difluoromethyl)-3-
pyridinyl]carbonyl]-bicyclo[3.2.1]oct-3-en-2-one). '
Mixtures of a compound of formula (I) with glufosinate-ammonium (418).

25 Mixtures of a compound of formula (I) with glufosinate-ammonium and an HPPD
inhibitor (e.g. compound of formula (I) + glufosinate-ammonium + isoxaflutole,
éompound of formula (I) + glufosinate-ammdnium + mesotrione, compound of formula
(D) + glufosinate-ammonium + pyrasulfotole, compound of formula (I) + glufosinate-
ammonium + sulcotrione, compound of formula (I) + glufosinate-ammonium +

30 tembotrione, compound of formula (I) + 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,



BAY636) ), or conpound of forrmula (1) + thiencarbazone-nethyl (nethyl

4-1(4, 5-

di hydr o- 3woendwney+04- et hyl - 5- oxo- 1H 1, 2, 4-tri azol - 1- yl ) earkssryémobf2anoyl | - 5
- et hyl t hi ophene- 3-car boxyl ate, CAS RN4817815-83-1, BAY636-nethyl)). 20

M xtures of a conpound of fornmula (1) with a PPO inhibitor (e.g. conpound
of formula (1) + acifluorfen-sodium (7), conpound of formua (I) +

but af enaci |orQ>$91}32>und SIOBRANA ) of o hflfaﬁﬂh'tle {Aréanlquaﬁzxg%&tgﬁgéqg%(ft hyl (121),

conmpound-of formula (1) + C|n|don et hy , formula (1) +
f | um oxazi MetBPGPropyhrgp(difidoromethyl)mtppridifyl)casbonyhies efobe] 3 24Q049t;3-evlwaend of

f I 1) + | f 486 f. 25

T St oro- o AR5 Rl BRI S A1 b ek s e

t et rahyd &l 6F 13 ] ester
A G RS “*.’“‘%'Q‘X’?J‘@““r es“ﬁ‘?%“’f:%%&?%”@%hg AT

ACCase |5nh|0blomur@@e@1yl daap somgoursk offformrlp &) (Flcﬂoransmmmmf r(riwoa)
d of, K d of f 1) +
cF o8t nat op cgrBBEH 8 ol (61NN (oo oot PRI 4 Bl obdo)

conmpound ofsodiamn@64), ¢¢ﬁ1pdurmdfa?d>mfmapuﬁmhza(niﬁ5()451pe@fﬁp@mﬁ cffffomiulﬁ (m;ina (I) +
di cl of op- et hyl (238 conmpound of formula (1) + fenoxaprop-P-ethyl 39),
conpound oFmF%ﬁpbﬁlu(4§3% cpmpoynd pfforpia fcyimagesbapyr ($xpyroummeusd of &‘Wﬂlaaﬂx I) +
WO 2009/ 09 t und of
Formila (1) naloeran Vaaure (e onfpollfbf Anildh  petodtiron AaRoL
(428), 1eonmpdldconfpoiind nfifoamla) (I mcomdafqmrz(éﬂ%pcolﬁfzi&)nd of(fomndal(ﬂd +of forrrul a

compound o RBRREIGEP) SREBIGI L Ubb P oMsBAH SR FEASRE )+ s

t epr al oxydup2456708-9), ORPEMHACH Tk 4 (191kah&én)su1fu1bﬁah&99qxﬂhiﬁlét§éb%)aleth9l)

conpound of  fornul a(i + pi nhoxaden 243973-20-8). M xtures of a

conmpound of7¥Fdraguipgur fﬁhﬂhladi[)o'stmaﬁ‘dg-aﬁlb(3’(1693$Pmpoﬂn<hoﬁ®np@lar(3 + of for mul a
| th t t f f . f
E)r Z)rr\tl)mxyni I {‘%bgegﬁ“f"?‘é‘ﬁ%ti&ﬁ%@%@d o’ﬁ#ﬁﬁfsoct)?rm uéa ﬁ?? %uﬂg %uln r%r (altlilon %12”4 a

conpouns otorﬁpasundloa?féﬂxﬁulm(m R tnllah@mizohel(@[m 63d4189dro 3ametthmapunﬂetﬁ§zl $-okeul a
() with d| ron (281), Wt h netrlbu2|n(554)
M Xt ur es oi gf}rﬂ’i%@r’i‘d ﬂ?caﬂ{ﬂnbﬂﬂlgaf{“i’%l '\ﬁﬁf{l?{h}ﬁlﬂtﬁ%‘ﬂ}ﬁ'@ ‘(3115’9‘)" ic a°1€orrpound of

1]: Iolrjggl:ﬁl f)lr ?é\g\%a))dblféﬂﬂ&hgg?f@?ﬁﬁ%unﬁ&@%ﬁor u etfh? @[g ﬂl{l(éﬂ I r t am)ne
(392). M xdlhyé@ -Binethoxgrpmathy]-6foxb diffrli)2-{riayo i -yHcarbowilswifahmiyl[F5-( 621) or a
compound  hylthiophene-3-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
(I) + 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) +



of formula (I) with trifluralin (836). Mxtures of a conmpound of formula
(I') with difenzoquat netilsulfate (248). M xtures of a conpound of fornmula
(1) w thwoqo@rosdiodr om de (276). 20 M xtures of a conpowna/GH0d9%m0mera (1)
wi th paraquat dichloride (614). The m xi4ig partners of the conpound of
formula (1) may also be in the formof esters or salts, as nmentioned e.g.
in The Pesticide Manual, 13th Edition (BCPC), 2003. The reference to

gl uf osi nat eﬂ@wpmﬁtﬁkm) aRphjoRnd bpfo%ufaqgl ma@xyfblbl@mfc@h@@aﬁd bp

cl oransul am net hyl al’so applies to cloransulam the reference to
di met henanifarmayle G) zslahwfqpeg (428) ciompohethelnformyla (Drfeprpea@mﬁm(we) f1 anpr op- M

al so applies t9 f d t ence to i.th | so
applies to c8§/n I | obac lﬁ%t(ﬁnr %09%135 cgfnpoun °é‘“‘é%‘3§ %lgggi’)ﬂ)?l?nul a
(1) to the (M tnpgoand beforindila (myefsah@@dyn {7269 cbimpbfd bofol@AR: (1) + The

m xtures can advant ageousl y be used in the above-nentioned formul ations 30

(in whi éh demsaloxydim(Vél) pryrpepnd i formulatlbs tratkoxydiny &4 hhcer cpanepnd gf e of

conmpound of rtner). Additionally, one or
nor e of thgo?&ﬁ%g%+%g%hd%\q@déégﬁoirﬂ3§ g%? gr owt h regulators can be used in
conbi nation wt Mlatmesrquumdqpmhncﬂ of fominala((l))widcprosdiavgrtt 688 her a numpoumh or WO
2009/ 090402 _PCT/ FB OOOﬁ -48 in conbination wwth a m xture as
descri bed &h&raw frEllptsf818cr ol ei n (10), alachlor (14), all oxydi m
(18), anetryn (Mktur&rﬂf%acrog%ﬁﬂ@of %ulaﬁf}‘v@tﬁ?%ﬁi&?ﬂl (933)a compound of
ani nocycl opyrachl or rol e  (am notriazol e)

I hl (CAS RN 858956- 08- 8) mtrole ( t I @é
amoni U Sernfuknd) with zbyondamnl @Bésa G@mpourdsnf If@mm(l@ﬁ) WItémthryf@ilﬁen (

372157 35 Aronbap alibanva (PRaf anfb B di Alotih ot RipECR il cf’\sRSN

173980-17- L)emmﬁn{dsgn)al in (59), benfuresate (61), bensulide (65),
bent azone (67), benzfendi zone (CAS RN 158755-95-4), benzobi cycl on (69)
benzof enap (70) Mlmureefrs)a”fawn{p@pm a%f@agyla((lmnh %P@sgmet{é@ sHEPIAYEDL  bor ax

ot o or T} (AR APHBA A i BRI G T R 1)

caf enstis ol €389),1dd), com@bbmd afﬁodau(al]l)?\;)qxh ﬂmitdrmcrrtar(ambron (CAS RN 13360 45-7),
chlorflurenol - 33), chl e acid 138 am 44)
hl or sul fur on ( FirescipsbimpaindphRmvk (b B pertiicibiin e Siagspound

ci nosul fur gpf(ﬁl%ﬁﬁ)(n Vgllﬂp{}ﬁﬁ{rgm ]3@ ) curryl uron (180), cyanam de (182)
cyanazi ne (183), cyclanilide cycloate (187), cycl osul fanuron (189),

dai muron 15 (21M1xtum|0é|a@nm(pmmq of @an@laﬂ) Wlﬂﬂ@fenzmﬁmlmgﬁﬁe((Z@)
e or o oo b Bt e Rouibupd bERIRAET itk didha SRR @76P (239

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 tb 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 to the respective mixture of compound of
formula (I) with the mixing partner).
Additionally, one or more of the following herbicides or plant growth regulators

can be used in combination with a compound of formula (I) according to the invention or



di mefuron (256), dinepiperate (257), dinethachlor (258), dinethanmetryn
(259), dinethipin (261), dinethylarsinic acid (264), dinitram ne (268),
di not er b wa2809/09042pr opet ryn (CAS RN 4147-51-7), dit hi opgr/GE280)000D2K0OC
(282), DSVA (CAS RN 144 20 21-8), endot-h8l- (295), EPTC (299), esprocarb
(303), ethalfluralin (305), ethanmetsul furon- nmethyl (306), ethephon (307),
et hof unesate (311), ethoxyfen (CAS RN 188634-90-4), ethoxyfen-ethyl (CAS

RN 131086~ 43 t8hbinaliSe% 1 lalrﬂhsm@ai&Tséﬁbed%ebc%é@ﬂif&l @@olemf (€0, hRZRE} de
(348), ferrous sulfate S 53), flazasul furon (35 l'uazol ate (i sopr opazol )

(CAS RN 174%4) alhcydym (¥§ mtwdaﬂ)mmma(rm@lmmmmﬁgmﬁ)(m | uchl oralin

i um e or acRRRSIEPyRaN C45 RN geshFed s hie R R a Bl 4)

f 1 uomet ur onulf@mse (26)I Mﬁfoﬁﬂﬂ(ﬁ@?ﬁﬁﬂam%t?}’hw% 8k (39)| apenddih (CAS RMN68049-
119126- 15- Lﬁ fl upro acil (CAS RN 120 % flu ropanate %383)
f1 upyr sdl f $Boh- M %&3 BASEAGH (EASRINGI2(33835-4). peiltugasmid (P Rg8)

fl IR
(a06). 50 i) osuf*ﬁbu‘g@@?ﬁéﬂn@?&% 50,1 PAEERHE (hof, WAy,
I mazanet halbensadide (65)) benfa4b) (67), ﬂﬁﬂﬂbﬂ(ﬁzc(r&igil)é.l.s R](‘ﬂ‘zlggqﬁ ?Ss_gﬂ?g?ﬁﬁbé}ydojﬁa

| 456 d f 462
: ggﬁ?iﬁ (25@5 ‘()?nsze aﬂlé(n? ?%?l??aﬁé %%)aﬂrﬂlsgé%abésp(yehgc mwrﬂ@%}l‘zﬂe’s
i soxapyr i f%rﬁ@ﬁ&@“bﬂ%ﬂ&ﬁﬁ&@(@) erﬁiB?éﬁBkﬂn?{@Aé‘f@?BlS'lelW butﬁé&ﬁzl) 105\53
2009/ 090402 PCT/ GB2009/ 000127 [ i nuron (489), MCPA-t hi oet hyl (50

MCPB (301) bumfvpr(lib?)ﬂﬁm@)m(l@dpnmlptem@oa@f«;nsmﬁ(éh@)cearb@tama)e(lﬂ@r | ui di de

ot ahehl of PR3 HIE HLEN DA BIr ot T Saer REHiL () LR AR S0

20354- 26- 1 ()38)) r@ﬂ&rgi@h&ﬁ@ﬂ)a@m&sﬁlaﬁ@h(m %ﬂ&ﬂaﬁﬁﬁhapﬂqpﬁ)emﬁﬁ%ﬁ%yhn

nmet hyl dynr on 2/ i sot hi oc&snat e (543), netobenzuron (547
net obr onur 63 GMS)SR 1906 b54) gdomppropi mtamlp@gzwo)n@xaa&mw@rﬂ%@ss)

tsul f 562
VA ( Chs. KBRS (D btanliSes | SRl 7). LOAbSulunlitll (SPL BT, EPO0)
(573), ] 11|51eb(a1(32 dabapéi (2 1) pdazameoR2¢6), aébeu&dmaaﬁfﬁlaz) J:lésrﬂétryn (CAS RN 1014-69- .

t 583 4
R Y
213464-77- %)mefgfoﬁz(ﬁgd)ndlﬂﬁ?erate ?'d%h%bckﬁi}i(?%%}ogmhﬁﬁ@%n o L ate

oxasul furon (603), oxazic 604) rfen (610),
(617), penﬂmﬁhmno(@ﬁéhdime(tmaljsmlq)mnd (3o initrand®A(R68), dmnteolx 78he (625)

(oas) . pi camroreran TEAREIN U3l 3B Rpus T TR B PR ALORSIOTES 1
prodi any ne2( 8% hdoRaIqRHSREPTC((ZHD, Eﬁﬁr&&ﬁﬁg@s ﬂ%t@ﬂurﬂﬁ@(%g%gtme@@%mrﬂ o
Fggg)exaglr 8;; }'IC ?%(%égy}nl]le(phorft %307 re(t)hrg%flrggsate (31 1) ethro())(gg; r(&AS(RN %3863pr 00-4) _
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),



propazi ne (672), propham (674), propisochlor (667), propoxycarbazone-sodi um
(procarbazone-sodiun) (679), propyzam de (681), prosul furon (684),

pyr acl oniwo 20pyaveegyl ) (CAS RN 158353- 15-2), pyrafl uf emrCaEtdBzhoNdoRy,
pyrazol ynate (692), 20 pyrazosul furon-etdoyl (694), pyrazoxyfen (695),

pyri benzoxim (697), pyributicarb (698), pyridafol (CAS RN 40020-01-7),
pyridate (702), pyriftalid (704), pyrim nobac-nethyl (707) pyrim sul fan
(CAS RN 22 1 )

(i nocl am gy o) MOTA LRSI (L meMBHISTE sl 5001 ne
(730), si matfeyave( (592), meflotlidmiSOR), oretne ({1PB4)etamifop éneﬁmfﬂ@) (5224)9,)

| f omet th 2 t S RN 81 3 | f »
(752) sl (TR PERE 2 Dy Bjee Aottt fopafemathinren SAPL Hetipbble T Actiam ( Cas
RN 35256- 850854- 2659%&hy1m6ni@7a6@(536)ei%exﬁﬁéy&cgﬁop&a%%@Nné%?%}ﬁn&ﬁ 1),

terbacil (772), terbuneton @) terbutryn gﬁi I chlor 789
t hi di aziSm A53QAgethl mgt@gwgm w3), mﬂtcdapazurgn 7o,m30mlr25®66:128128~) 3060-

e ctopyr (onmebQliRRTRTR, Relolhbl (5 O FRERAG Pt B etk Y sab 7
trihydr Oxytm¢1ﬁ1ater(66(Q)Q%Sn5ﬂH1ulGB(%Q FMSMAI mmmrmesmaj néﬁéﬁul?&é (571),

95266-40-3), tritosulfuron % (1R, 2S) -2, 6-di rretai/ - di hydro 1
H i nden- | napopargide {3 ?q)u’@ﬂ%@iﬁﬁﬂ 33-%1“ urog.(é? Japippeacioton

950782- 86- 2)
1- (2- chi or o- By oByP I o a Lo 28 S g arazon (& oleis Asid dfaty aé“\??o

2009/ 090402593¢Tdrmm(/590p mﬁosuuﬁmummfm&wmfsnmmm Zbryia)mr(é%ﬂ)( CAS RN
570415- 88- 2) , ..and

2,
benzyl oxyrré’%‘f‘u‘%}?r)gyl‘sérgré)t ‘F‘F%’Z"ngéfgt wAsulfifpe 3 oxagiclomefane(6fifhr o- i soxazol e
(CAS RN 4@3%%316 10), Jéb%ldi% (Gmg p@ﬁ’tﬁélﬂ@r’bﬁh&fol (613) Grempeado0is2hpr nul a (1)

may al so be 1 n the form of esters or salts, as nentioned e.d. in The

Pesti ci de BaRfa®azong §28), E@@tlxomnld((ééﬁcpetr@moﬂs (PR8), phemmedipham (929),

pensul ur oB Rty B0l @ol Brdbot Risb b B AR MG ot 7o o

t he conpouptbdidmihe (661),3préfllazbD(CARRM 2900 g4-@343) r;ﬁbfdxgdlr@(%yrpa&lexadlbﬁm 1
100 to 1000:1. 10 The m xtures can advantageously be used In
above- ment FHREE @éf‘h‘ﬂfoé??t%@“?alpﬁorﬁﬁﬁé’l{%@sBropéﬁlilpxl@67}@ﬂ§&¥l%§69)r elates to

the r ESpeC%ﬂoXﬁzﬂ% rrgé Qggﬁaﬁf@%?%p o)chlgg 167N br gﬂc%xg%x%&o%@%oﬁ?uﬁf ng

partner). e I nvention can.also
be used i n(procartrzoat-sahiuny (G790 peomrzamiled68Hf prosulfuroh (680 peaclonikt ures of a

compound, oft 2T ek I AECPLL AR A LAG LN Lo AL g o ore

saf eneps. phRzdsalfonS¥hAN694), BrazbX§Ren189 ! PyriBEARSKifh (697), pyributicarb (698),
pyridafol (CAS RN 40020-01-7), pyridate (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-fluoroethyl)-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-



chem cal that when used in conbination with a herbicide reduces the
undesirable effects of the herbicide on non-target organisns, for exanple,
a saf enerwpnotsawo®2crops from injury by herbicides but PdossB2neroopr2event
the herbicide fromkilling the weeds. Th#®-20 safeners can be AD-67 (11),
benoxacor (63), cloquintocet-nexyl (163), cyonetrinil (CAS RN 78370-21-5),
cyprosul fam de (CAS RN 221667-31-8), dichlormd (231), dicyclonon (CAS RN

79260- 71- 2) dimbi& I Rifianl- @@H&\é'{c@?{@mﬁ ARH5), md§§2)s difthgtbazol e  (386),

fl uxof enim (399), furilazo e correspon R I soner,
i soxadi f en- beazjdykyr(]et}iﬁ) -5- mghglﬁbfﬁ rmtﬂa’ﬂ +hibpleb6Yl)-4, 5 d1hydro isoxazole (CAS RN

2- met hoxy- ][*é)[é%l?%_&get hyl am no) car bonyl ] am no] 25

phenyl ] sul zam de (CAS RN 129531-12-0), napht hal i ¢ anhydri de (CAS

RN 81- 84-5), anﬂqe%&l}%tﬂahﬂbﬂs of 8R%ompBakd beftBblaY)Rh&S 8ES BElirthe fdM&ﬂf es of
a conpound of fornula (1) with benoxacor and a conpound of formula (I

with cl équﬂﬁmtsahﬁa)@ymenwdﬁg @h@h@P@ﬂflctdhé/I%lﬁbdaﬂtEd)ﬂOﬁ BERCH 2003 may
a1 50 be | 1 Sl P O SRR, Bl Bkl Sy 8 TEM SRRl el BcThePost cf de

Manual , 13t ion ( SYETence to oqw SPeee: - mexyl -

al so appl i eégnsinfuedremieibyl sisehpplRBth bdisulfgbarednce to fenchl orazol e-et hyl
al so applies to fenchl or azol e etc Preferabl the m xing ratio of conpound
of formula (1) tidednirmgdatio of the spmpeyndiof f?@nda fto @éﬁ@&ngmagﬁn?rrlém 20:1 to

1:1. WO 20 @Q@mﬁ@_ﬁ 0&%6(100127 -51 The m xtures can advant ageously
be used |n$t§1 ove-nentioned formulations (in which case "active

i ngredilent" r el dthesniktur¢stvan raésqmageoméyheusednmtlmfabowmmntidn@ifforrﬁmltaﬁuﬂlsa (1)
vviththe'sfee t, i.s possi.bl e that the saf ener co dof

Formul a (1 1 BRE bire e AT AR, £7/0aI0 HErBPE HECUFry 6T PO appl i ed
si mul t aneoysinyula AP Wi tACRIEng parkte). saf ener, a conpound of for rrul a (I) and
one or nore additional herbici deg zl if any, maght be applied to the |ocus

pre- emer gence orlhaicgmpowsls o & baQCh@lH@ﬂtQthfp@lyﬁnth uspd i s al so
possi bl e t Qﬁl&b{)ﬁﬁoﬁ@rf HIGE f&%reasa?%%%oﬂ%w? QLML % % g@ &%ﬁﬁula’@r € he

addi ti onal rcrd M ™ sequen or exanpl

saf enens nmagdurdibg tcamahmebﬂtlb@ix@ﬂhems QWoge ﬁxlﬂtshexsmﬂsldas céh fleebe tideddhnent and a
conmpound of fBrnuIa 10 and one or _nore additignal herbicides, if any,

ni ght be aﬁB‘ln @&“%Wfth@n? ebﬁ@repﬁaé@ne%h@m 'Sefpns ghisaddicEginMegrs 20 t he
crop post- gﬂﬁﬁ wile n‘%Is&? [EhiBix i Q@t}?é f‘cﬂiél}g&mg s e Uk geéf#'éc%w' th

further her es an eners 1 nc xtures a conpoun ornul a
(1) with Soﬁﬂmdieebudntlc)on aoul tagd af ganems, fo:t&xpraplle; a:sdfatdry)rdjan@mpsﬁonM xtures

of a Conpounggry% e%i%le?bétld)oegm ﬁétr})rcievse(r)l‘g( t%f er 101 e gr kalhsngft}?en\%craeds 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-[[(methylamino)carbonyl]amino]-
25 phenyljsulfonyl]-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 cloquintocet-mexyl.
The safeners of the compound of formula (I) may also be in the fbrm 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

to 1:10, especially from 20:1 to 1:1.



M xtures of a conpound of fornula (1) nmesotrione and a safener.
)

W th
M xtures of a conpound of formula (1) with sulcotrione and a safener.
M xt ur es wb 200900gound of fornmula (1) with a triazi ne amdTaBEademer27 20
M xtures of a conmpound of formula (1) wi4ih a triazine and isoxaflutole and
a safener. Mxtures of a conpound of fornula (1) with a triazine and
nmesotrione and a safener. Mxtures of a conpound of formula (1) with a

triazine and sulgpthi@nRes @zﬂldcld@zaptg&oﬁ?g‘ﬁg‘aged it A9 8-nntiBn GLIERAHTR 019{

formula (1) with glyphosate and a sa M xtures of a compoun
formul a (1)(imwhichghseghotsat iegmdani” selamb Itmthelrapaﬁd/eamxsmé efiempdvndtofir es of a

d of . f h t d
N xtures of PR Sfhe Ptk bt B PO Ioeh gy pHTHAS conpout ebRrTEH Dand a
saf ener. Wand Qa8 6PRBADAIdRfoHa TR HERD AR £, are%p%d(ﬁlﬁfuﬁﬁn&)ﬁs@ F&@QH@?E of

formula (1) w th glufosinate-amoni um an safener. M xtures of

conmpound ofth¢ safonel.a qomponind bf frmbby{Dreadeng mmwmmcmmnal herbicade(Q) i6 Iaey,and a
saf ener . res,.o ound of fornula f05| nat.e- anmoni um
oo o rMgHESY el (g MO B Bl e Bl bk bl Bt SR BRYS ot
gl uf osi nat ensagERGE. UMsald posiibleahdt i R fcfadl Sedngstfind owrofhfalae@) &fd énecrnpound
of fornmula (1) with florasulamand a safener, particularly

cl oqui nt oc dRrfadditionalherbigide(skif agy.casappnlisd Séﬂuepﬁﬂlﬂm [Fqr F’fafnRAP,tthe safener
o e ar D RERRR BHlicdRttoR SABNRE socdd B b ufed Rlaor WAL BEBE ST FHSHhula

M xtures o und o for i noxa en an sa ener,
parti cubar I(I) and bogjor mbrecakditivealy/herbitidedvli Kyt ﬁﬁg}nﬂaeappimmoumlooms pres mul a ()

Wi t h bronopx and a. ener rticularly cloquintocet-nexyl. The
ol Lowi g EXamsnaeoishhbs aptiedf Miscath Bt e 8001 1 ms - 1he L hvent on.

_ Preferred mixtures of a compound of formula (I) with further herbicides and
. safeners include:
Mixtures of a compound of formula (T) with S-metolachlor and a safener,
15  particularly benoxacor.
Mixtures of a compound of formula (I) with isoxaflutole and a safener.
Mixtures of a compound of formula (I) with mesotrione and a safener.
Mixtures of a compound of formula (D) 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 compourid 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.



20 Preparation Exanpl es The foll ow ng abbreviati ons were used throughout
this section: s = singlet; bs = broad singlet; d = doublet; dd = double
doubl et ; WO 2009d00oRe triplet; t = triplet, tt = triple PCTiGH20€9/00012%
gquartet, sept = septet; m= nmultiplet; -2 = nmethyl; Et = ethyl; Pr =
propyl; Bu 25 = butyl. WD 2009/090402 PCT/ GB2009/000127 -53 1. Reactions
whi ch are covered by Schenmes 1 and 2 where R4 is a. 6-nenbered ring

Example 1.1: Pr ' shas = o 0 fls 2 : ay

m no] _pyr azi ne- gﬂﬁﬁgﬁéb%yﬁr%&gglagfﬁ’eﬁ% &&%gm%dﬁlﬂec%zn}{l\/lbﬁl%?%& % BOP-CI CN
We N NH 1 GafenBit 3N N OH N NH2 ON 5 To a sol ution of

(3, 5-dichloro-pyrid-2- -aceti id xample 5.1) (5.7 and, 3-

ani no- pyr azi ne- g\ﬂggwg%wqoglpggpé Oﬁ%{wﬁaE@s‘?&l g](ugc.’%’gtegﬁmfnﬁgéin&mdor onet hane
(120 ml) vesefakdesdsuesassi vely triethylamine (8.5 m) and’

bi s(2- oxo- 3-oxazol i di nyl ) phosphinic chloride ("BOP-C") (7.5 g). The
reacti oA mi xt ur Mixtressefjarqogpoand aiforenta Dempe ghifesimatd-ammpoivprandbur s. The

or gani ¢ phase successively with water, aqueous sodi um hydrogen
car bonat e ﬁﬁ%ﬁﬁﬁ??ﬁ%@%he organi ¢ phase was dried over nmagnhesi um

sul fate and conogirturéd &fth dotnpdud@® of formula (I) with glufosinate-ammonium and
3-[2-(3,5-dichloro-pyrid-2-yl)-acetyl am no] - pyrazi ne-2- carboxylic acid
met hyl est éPlc(’fGI.OBqaf@fi/@ safepegiVR (400 MHz, CDC13): 4.04 (s, 3H), 4.35 (s,

2H), 7.77 (s, 1'1%?(%1?%3& a(c%mgt%hpld oﬁ%p%r%uﬂa%l) vii floBsnfmGSd ajs!i?ener}ﬂyat%%ulgﬁy 1H)

ppm 15 Exanpl e Preparation o
7- (3, 5-1di ckloguoiget-imdx@A- yl ) - pyri do[ 2, 3- b] pyrazi ne-6, 8-di ol (Conpound No.

Al of Table A c a i.q . C 3 N N.N( 20 A mi xture of
15 (35 i chi STt comppyhdbiogmubihoy b spion psowsedu ke foagh o
met hyl eﬁ%’értk@éﬂ%ioﬁuﬂai&;)at-ﬁéx?@ g) and potassium carbonate (2.4 g) in dry

NN- di met hyl formam de (100 m )" was heated to 100C for 2 hours. The reaction
m xture was Mixtures of a compound of formula (I) with pinoxaden and a safener, particularly

cloquintocet-mexyl. '
15 Mixtures of a compound of formula (I) 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, q = quartet, sept = septet; m = multiplet; Me = methyl; Et = ethyl; Pr = propyl; Bu

25  =butyl.



cooled to anbient tenperature and concentrated. The residue was triturated
with diethyl ether and the organi c phase decanted. The solid was dissol ved
i n wat er wodopHvmkue 25 adjusted to pH 5 by addition ofPCaRuiB200#000127
hydrochloric acid (2M. The aqueous phas$e -was concentrated. The residue
was di ssolved in nethanol, the insoluble salts were removed WO 2009/ 090402
PCT/ GB2009/ 000127 -54 by filtration and the filtrate was concentrated to
gi ve Conpoung eNgion&hwhddh ataBbRrdl HyAsclemds 1 aﬁ&@rm{e?e R* 3 (P fn% %El%ﬁ'rﬁ& of

i sobutyric acid 7-(3,5-dichloro-pynd-2-yl)-6-0x0-5,6-
dyr o- pyri ddiample] pyPrepamtion of 3-Es(ei-dichivngpopmdt 21y byl plyeazife -c-H3C CH3

OHC Cd H3Cc.C ¢ QI—BOONN pyrldlneNH0111NNO—|
7-(3,5-Dc§ﬁ5§9§%ﬂfﬂ§&l—?—%rldo[2 3-b] pyrazi ne-6, 8-di ol (Exanple 1.2)
(1.6 g) was dissolved in dlchloron%;hane (50 m) conﬁ?izifgogyéidine

d

(0.445 g) and t repction mxture stlrred B8p.ct0 m | sobut yryl
chloride (0.5 wa$ added droRu tdy cti@n
m xture stirr er vvas addeg”andthe M xt ¥He “YEXt nact ed
with ethyl acet & e. ~“TheOphases s geparated and the organi i
washed wi th aqueous sodlun1carbonate ¢1M. The organic fracti wa$ dried
over se@diumsulfate and concentrated to give a pale yellow solid which was
recrystallized fromethyl acetate / hexane to give Conpound No. AS of

Table A (1. 02 g)Lo awlutina of §3.0 slighigyopyrdduri-agetis ardidixemplay . AhE bgoans 3-

net hod: Car |

7-(3,5-di cAI'or 05}3'3%“% 250 lf(ﬁx-ygc %cﬁ%n]fﬂ@ll SStﬁ o-%}y"r] |d 8 Oéogethglfe S/lrzgzniﬂ% 8-yl

ester et hylwessidied (s(fmmuemzl trithyladine{8. gaﬂﬂlb erzdé);ls@ﬂ?)m f?i-fo(z(ﬁﬁzoﬁddiyt)bh@dﬁhinic
rid-2-yl ri zj ne- 6, 0 a e usi ng et

ohi or of of m)ﬁP %ag?% Fégdfiﬁtg rs%@}la@)esmwpﬁ%pmiz@ ezlgperatsé for

10 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). '"H-NMR (400 MHz, CDCls): 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.

15

Example 1.2: Preparation of 7-(3,5-dichloro-pyrid-2-vyl)-pvrido{2.3-b]pyrazine-6.8-diol
(Compound No. Al of Table A)
CO Me Cl Cli

OH =
cl cl KLOs N ~
ey = ik

s ~
o) N N N

20 A mixture of 3-[2-(3,5-dichloro-pyrid-2-yl)-acetylamino]-pyrazine-2-carboxylic

OH

acid 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 diethyl
ether and the organic phase decanted. The solid was dissolved in water and pH Value_-

25 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



Exanpl e 1.4: Preparation of isobutyric acid 7-(3,5-dichloro-p iyr
d-2-yl)-5-et hyl -6-0x0- 5, 6-di hydro-pyrido[ 2, 3-b] pyrazi n-8-yl ester

( CompoundwtianosaBok Table A) H3C CH3 H3C CH3 CI Cl O @©CTGB2b09/@@7Etl N N
N~N~Ci KRKCGB NNO NHOCH3 |solpdtyric acid
7-(3,5-dichloro-pyrid-2-yl)-6-0x0-5, 6-di hydro-pyrido[2,3 5 b]pyrazin-8-yl
ester (Exanple 1.3) (0.250 g) was dissolved in acetonitrile (2 m) and

pot assi um Gy PRAASLaidInd BrAl wab E'oxﬁz%ﬁ'tﬂte%t%%i%éﬂp&uﬂ@ Mo Wl 6r Pafled (42
successively. The reaction mxture was ed ina mcrowave at 10 for

11 minutes,gcool ed to anbient tenperature and concentrated. The residue
was purified by colum chronmatography on silica gel (eluent: hexane /

ethyl acetate 1:1) to give Conpound No. A6 of Table A as a 10 yell ow gum
whi ch sol i dianfMe DB: Brepsidiioifof Qebt@riccid - k@sfdwhh&w&ad@mmdﬁs vere made
by anal ogous net hods: 1sobutyr|c aC|d _

7- (3, 5- di ciaydso-py 23- sfer ¢ - ¢
pyrido[ 2, 3- b] pyrazi n-8-yl ester (Cbnpoung No A7 01|Jab|8Hﬁ0 fron1
i sobutyric acid 7- 15c¢i
(3, 5-dichl oro-pyrid-
(Example 1.3) wsin
7-(3,5-dichl oo I
[ 2, 3- b]pyrazi'
carbonic acid
7- (3, 5-di chl oro- pyrﬁﬁ 2- yI) 6- 0x0- 5, 6-di hydr o- pyrlddﬂz ] p9PHazi n- 8-yl

SStzeBa ﬁé? Klu em?;ﬁ?%@ mwd(]%vsl p -écﬂg’é?@ %%%’6% 319 @4@%??16 6%b-5, 6-

di hydr o- pyryd ‘aisgo@ed)inﬂﬁélﬁéio%&h%le (56 hB cohGRHIROPEHINC(0. £ Sfandad RabMlorf F OM

2,2- di methyl -propionic acid

7- (3, 5- di chigtuee qﬁyredcfom@m)mae&aisobstyad ¢hloyide €. i)%ﬁrg)dw!sz%d@ed Biopyvisezavier 8- y|
ester a usi n ea

257D 1 ny e edistnt Betlp e B 16535 S0R5T Fier s pded on e misvee s 6.
di hydr o- py ek@aka Wi EByT &2tdle. &hilph@st Qlerd epaard add N orpdlic Blacti@bives A) from

0-5,6f%ﬁ Q- pyrido[ 2, 3t b] my a2|n-8CyI ester

di de as icpagent. Carbodic @ci A
Syl NG- nethyL~6~e*e—5 6- dlhquo pyri do-

es er ethyl ester (gonmpound hbl of XYyabl's A) from

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-y1)-6-0x0-5,6-dihydro-pyrido[2,3-
b]pyrazin-8-yl ester ethyl ester (Compound No. A3 of Table A) from 7-(3,5-dichloro-
pyrid-2-yl)-pyrido[2,3-b]pyrazine-6,8-diol (Example 1.2) using ethyl chloroformate as

20  reagent.



WD 2009/ 090402 PCT/ GB2009/ 000127 -56 di net hyl - propionic acid
7-(3,5-dichloro-pyrid-4-yl)-6-0x0-5, 6-di hydro- pyri do[ 2, 3- b] pyrazin-8-yl

est er ( Basopb@/ao4p using ethyl iodide as reagent. 2, 2pDirmaat2hgloopr20pi oni
acid 7-(2,6-dichloro-pyrid-3-yl)-5-nmethgb-6-o0xo-5, 6

di hydro- pyrido[ 2, 3-b] pyrazi n-8-yl ester (Conpound No. Al5 of Table A) from
2,2- 5 dinmethyl-propionic acid

7-(2, 6-di c@lx%erermIfqle&réfo}lo@léasefyﬁc%cfa'msds’-amﬁm 991[182%1) ?Jeawrl R 8- !
ester (Exanp e 7) usi ng met hyl |oa|ae as reagent. Exanple 1.5 Preparation
of 3-[2-(231 d oid Jra gl (& '. ne Np 24 -rboxyllc acid
met hyl ester C02H ooC (CCCI)Z O DVF C %Pb AANNNH 2 C C
i di (2 6 Di ¢ch

pyridi ne NX C NONHN 10 C o pyrid-3-yl)-acetyl
chl oride was for :E:b elr opwi se addition of oxalyl ride to(? sol ution
y g

of (2,6-dichloro-p d-g-yl)-ac }ic acid (Exanple I) in
di chl or onet hane (@ drops_of N, N-dlnﬁthylfor e. The
reaction m xture was stllrgg at anbi efft tenperqg urs. The

reaction m xtur concentrated to gi thhe adid chloride as an
oi |, which usedﬁént out |purification K#Qhe nextnNStep” T a suspension of
nethyl 3-am no- pyRazhR ocarboxylate (0.870 g) in dilchl oromethane (20 nm)
and pyridine (0.463 nH) was added dropw se a sol ution he acid chloride
in dichloronethane (10 ml). The reaction m xture was stirred for 20 hours
at anbient t errpBbla:htyﬁeaciE[ ﬁe(3rsaﬁchlbm1pmdcmyﬂ)e6 msmh@hydfblp;mad[m\Z-t h nmore 20
di chl or onet hane. y? washed successively with water, ?reous

hydr ochi or P yraégy Gl (Eéﬁﬂplﬁdééégg59BbWﬂ?ﬁhﬁ%P&Y%‘dEﬁC?%ﬂ?lBHﬁé% ik ur at ed) .
The or gani & (RRASE cMBSnatdi0. £3 Oﬁ\éﬁﬁ eﬁﬁfgﬂﬁ% I%Hhkfe&@a(ﬁﬂg sEQREGWy afipd to

give 3-[2-(2, 6-dichloro-pyri acety razi ne- 2-carboxylic

aci d net hyteaggmenixgure #@is Q?atec_ﬂ_iﬂrmrowm zM-HQO°G/br 20091 @e€) 400led to ambient

PCT/ GBAZOOQ{er%%gr]é%ure 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-(3,5-dichloro-pyrid-2-yl)-5-methyl-6-oxo0-5,6-dihydro-
pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A7 of Table A) from isobutyric acid 7-

15 (3,5-dichloro—pyﬁd-2—yl)—6-ox0-5,6—dihydro-pyrido[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-6-0x0-5,6-dihydro-pyrido-
[2,3-b]pyrazin-8-yl ester ethyl ester (Compound No. A2 of Table A) from carbonic acid
7-(3,5-dichloro-pyrid-2-yl)-6-oxo-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-ox0-5,6-
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-yl)-6-o0x0-5,6-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-6-0x0-5,6-
dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A10 of Table A) from 2,2-



-57 CDC13): 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, 1 H ppm The foll ow ng conpounds were
made by awal2oem9ssoret hods: 5 _ PCT/GB2009/000127
3-[2-(3,5-Dichloro-pyrid-4-yl)-acetyl amsgo] - pyrazi ne- 2-carboxylic acid

met hyl ester from (3,5-dichloro-pyrid-4-yl)-acetic acid (prepared
according to WO 99/32449). 'H NWR (400 MHz, CDC13): 4.04 (s, 3H), 4.43 (s,
2H), 8.43 (fimeth Rt 4ctd 7-4505-d -1y J8oRP8Ts-

3-[2-(2,5-Di cﬁl g’?%mgi/rl d-4 -y% -al%tl(sga?r#lq yr%2| ne- déhéié? ?ﬁlc aci d

met hyl 10 @BﬁeZlnfSFyiras(eﬁ(Mpdmld) wsipy ethyl- 14d1ylb)as magentc aci d (prepared
according to 32449 3H), 4.17 (s,
oH), 8.37 (s, 1|—?f)zq gthylrropipgic a“é@&ﬁ?gp%qmwlﬁg? B‘é% thgﬁ?qf o
3-[2-(2, 4- Iangtalr&wnmz{n I3olg§yﬁéhh @9194% g@@rﬁpdmﬁm@zmrs%ﬂrawhpﬁwnlzcz acid

met hyl ester fr | oro-p -acetic acid (prepared

accor di Ag td@nmblgpawld 7- 1%6@&5}11@9@“ lvlﬂt YthoxfOui otderydpupyrfidaf a8t on.

3-[2-(4,6 yr Iamn azi ne carboxylic acid
met hyl es?;&}%"ﬁom ( Stg?g%aﬁpg ggg "%m%thﬁ l)Oﬁ%ldrc‘f eagglc%,ti d (commercially
avai l abl e). 1H NWVR (400 Mz, CDC13) 4.05 (s, 3H), 4.17 (s, 2H), 7.46 (s,
1H), 8.37 1H) pm 20 Exarrple 1. g
Prepar at i or28RRE--2 LBPAIA Q=L¥ Y 20 ¢ a3 -
b] pyr azi n- A13 of TabI e A) N CO2I\/E Cl OH N ~~gN C
bl pyrazin gaﬁ%?\(lf mm%%mg s o Tabe

3-[2-(2, 6-dichl

,pyrid- 3-yl) - acet yl ap0@§}l- pyr azi ne- 2- carboxylic 25 acid
met hyl ester (Bxanple 1.%0C¢l,. 16 g) arnd potassium carbonate (0.943 g) in
dry NN dine mam gy 20 m) ed to 100C for 3 ur@oMa'he
reaction mixtlure was ceoted—te anbilpnt |t enpera dilfited with ethyl
acetate. The re was filtered e solid was washed~y g.urther
ethyl acetate. |The solid was then suspgended in water and the pH éf the
suspensi on adj &ted to pH 2 by additi & of aqueous hydr chI apyridind\D

2009/ 090402 PCT/ GB2009/ 000127

o
— Cl
N NH /l
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10 : Cl

(2,6-Dichloro-pyrid-3-yl)-acetyl chloride was formed by dropwise addition of

oxalyl chloﬁde to a solution of (2,6-dichloro-pyrid-3-yl)-acetic acid (Example 4.3) (1.174
) 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

15  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

20  dichloromethane (100 ml) and washed successively with water, aqueous hydrochloric
acid (2M), and aqueous sodium hydrogen carbonate (saturated). The organic phase was
dried over magnesium sulfate and concentrated to give 3-[2-(2,6-dichloro-pyrid-3-yl)-
apetylamino]-pyrazin_e-2-carboxy1ic acid methyl ester (1.16 g). '"H-NMR (400 MHz,



-58 acid (2M. The aqueous phase was filtered to give Conpound No. Al13 of
Table A as a beige solid which was washed with a small anount of water,
fol | owed WO 2déseopk et her and allowed to dry (0.380 g) PCH/GHre0%mwb120Wi ng
conmpounds were made by anal ogous net hods?7 -
7-(3,5-Di chl oro-pyrid-4-yl)-8-hydroxy-5H pyrido [2, 3-b]pyrazi n-6-one
(Compound No. A25 of Table A) from
3- 3, 5- I r id
( Exgns@ig) 4@4&3 3}9 mfl@ 2@916’{) %'d% ?d“l?i?d’/: 71_0(5({ @n%me@gg%{@ggg% g@llm
]pyrdﬁ)l% (&-Hﬁ)eppm) (Corrpound No. A22 of TabI e A from
2,5-dichloro-pyrid-4-yl)-acetylam no]- pyrazine-2-carboxylic acid
(Exarrple 1.5). 7-(2,4-Dichloro-pyrid-3-yl)-8-hydroxy-5H pyrido
pyrazin- %@E@lld\ﬁﬁgf@&ﬂ wef@tha@d byl @bl cofs mlettods:

- (
I
-b
- (

I

-b]

-(2,4-dichloro-pyrid-3 -acetyl am no| - pyrazine-2-carboxylic acid
| ést er ( E{édﬂﬁgé @1cg§0ro-m§5r1d -4-yl)-acetylamino]-pyrazine-2-carboxylic acid methyl

6-

4 6- O chlQr RoRys Isdndlo)s Bl dnUa AL R iRl Paco RV AF 0o 3908

3-[ 2- (4, 6- dHOM®R @OPMIHE-CDELL): 4202k y3 )T A0](s, 2BY)) 8143 (E-12D)CRBEH ¢3¢ P H)8.6¢1 d
nmet hyl ester (Exanple 1.5). Conpound Nos. A28, A29 and A31 of Table A were
nmade by netéh PRHAI ogous. to the nethods. set out in Exanples 1.2 and 1.6.

20 Exanple 1.7 1
7- (2, 6-dichlor oep[Q E@ S%fcc)gfcz}ngﬁ%g% ﬁ%é%tt%%l}ngi?gﬂagﬁo]z @%g%yrlll-c 8a-C l;sllm%ﬂsl ler

( Conpound hbier fadr (25-dictiidre-pArid-LOycic flid Prepadid achbrltllr@\lbWVqﬂﬂ/nﬂﬁ)a N O Cl

NNOO Mt Bl R SBOLE907Q AR aTos 985, 85789 15,904 851419 s

pyrid-3-yl Xdﬂi—i?)’%@gd"lﬂ)"pﬁﬂx“ do[ 2, 3- b] pyrazi n-6-one (Exanple 1.6) (O. 20 g)
and pyridine I n di chl or onet hane 55 m ) at anbient tenperature.

The reaction nBA2uZ4- %hlom-PYrﬂira yar-acetdaino-piapae 2repreoybie agidiaethyland was

2aucous. Sod i Pasi oo Soaay iSO iR EEABRgRe v I

15 was used without further purification.

3-[2-(4,6-Dichloro-pyrid-3-yl)-acétylamino]~pyrazine-2-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.
20
Example 1.6 Preparation of 7-(2,6-dichloro-pyrid-3-yl)-8-hydroxy-5H-pyrido[2.3-
b]pyrazin-6-one (Compound No. A13 of Table A)
CO,Me |

e S Jes
cl KLCO x N
o S [ cl

Cl

A mixture of 3-[2-(2,6-dichloro-pyrid-3 -yl)-acetylammo]-pyrazme-2~carboxylic
25 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



carbonate (saturated) and brine, dried over magnesium sul fate, and
concentrated. The residue was purified by colum chromatography on silica
gel (el uemD:20@tdegdo2acetate / hexane 2:1) to gi ve Conpoenu/gikroooAbdizof Tabl e
A as a white solid (0.088 g). 5 The fol-lsgs ng conpounds were nade by

anal ogous net hods: 2, 2-Di net hyl - propi oni c acid
7-(3,5-dichloro-pyrid-4-yl)-6-0x0-5, 6-di hydro- pyrido[ 2, 3-b] pyrazin-8-yl

ester (Conpy éa‘§qu(3

pyri d-4-yl )ggngwgo I—E)p ri dof’gggﬁ{)?pyr g?gﬁ gfrfllléﬁN%xAB ?fTablesAasa

2, 2- Di met hybetgersolid whwh vesi wiaslied @;tﬁ-admaﬁIamomnp(yﬁwaiequuo)veﬁ-hyxbetﬁylﬁstbbrhydr 0
10 pyrido[ 2, 3- azj n- 8- (% ester (Conpound No. A23 of Table A) from
7-(2, 5-di clﬁ"PgF‘ﬁi‘%{/ﬁ%yﬁg% g)g. hydr oxy- 5H pyri do[ 2, 3- b] pyr azi n- 6- one
(Exanple 1.6). 2,2-Dinethyl-propionic acid

7-(2,4-dichl oro-pyrid-3-yl)-6-0x0-5, 6-di hydro pyrido[ 2, 3-b] pyrazin-8-yl
est er (Conpound The folkawing compéninels Aerd made Ty filogous olethmds:-

d- 3-yl)-8-hyd -b in- 6+ 15
D 2 b1 met 1 - pr SR PR 4 9%%&%@%&%‘%-” 23R AR b di hyar o-
pyrido[ 2, 3'(@])1@ bz No 3&25 oieﬁdb% AJ fFommo[m M}chl‘b&?g%d ~Fafy}-gcefYlamirdP
7- (4, 6- d| chl oro- 8- hydroxy-5H— rido[ 2, 3-b] pyrazi n- 6-one

(Exanpl e 1Pgazinex gﬁgb@ﬂwmdrréﬁhyla(ﬁ#@mpbfl . 2-di met hyl - propi oni ¢ aci d

7-(2,6-dichloro

(2, 2-difluoro- e?ﬁ%%@k‘}%@%?éﬁ%f‘ﬁ%?&?’g{oﬁ% %Bﬂdqs[?‘ deé‘%‘Pn6 821 ester

( Conpound KBompdéirfal 16é. AMférah)eA) {20l 3-[ 223 - ﬂich]éicH@ﬁnd Heyl)- adetylamhnoqsl\ll Ni C
Cl KKCGB NNONNOF HY FT % suspenss)l on of 2, 2-dinethyl-propionic
acid 7- (2, BVHFERFBRHpicdcs. rwtswlé xample 1

0x0- 5, 6-di hydr o7ngra. BRhibrép pﬂlﬂ)ﬁgsﬁ)zgﬂlygr&@ b eHdd[EsBl8zik-6Ldnd 0- 064 g) in

dry N,N- 25 di nethyl for mam d dded successively potassium

car bonat e (GQIQQQJI@N(antB%ﬁTaMﬂb) ﬁom)BI [26ReAiligblof@p 6B 3gpl)-ackhdamawdt i on

m xture was_ heat a..m cro for 9/ 090402 PCT/ GB2009/ 000127
Mot ot oBvReR Zoeaber i T ok (RS Lool od Co i ont

tenperagure, ang- (WﬂielchhﬂJlrd)JﬂSfﬂ@BWU-@-h@Hbebl ALpaddf2 3ipyatiare-oddie phases
were separated and organic 1p

(Compound No. A26 of able A) from 3-[2-(4,6-dichloro-pyrid-3-yl)-acetylamino]-

pyrazine-2-carboxylic acid methyl ester (Example 1.5).

Compound 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 ,
Example 1.7 Preparation of 2,2-dimethyl-propionic acid 7-(2,6-dichloro-pyrid-3-yl)-6-

0x0-5.6-dihydro-pyrido[2,3-blpyrazin-8-vyl ester (Compound No. A14 of Table A)

O ﬂ:
Cl :

o XN » >~ |N\ AN ~N
ridaine
Cl i ~ Cl
N~ N7 o

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



washed with water and brine, dried over magnesi um sul fate, and concentrated
to give Conpound No. Al6 of Table A as a pale yellow solid (0.006 g). 5
The fol | owdregosoeogeunds wer e made by anal ogous net hods: PCT/GB2009/000127

2, 2-Di net hyl - propionic acid -59-
7-(3,5-dichloro-pyrid-4-yl)-5-(2,2-difluoro-ethyl)-6-

0X0- 5, 6-di hydr o- pyri do[ 2, 3-b] pyrazi n-8-yl ester (Conpound No. Al of Table

A from 2,

7 (3 5l ofirap BAE RGPS, Bk fbvormaemgsium sulate apd gorpgnipied, The o,
ﬁsé er (Egarrpdx@elwz?s)pugﬁgd:byﬁemnum}momatpgrapﬂydn yiliya éel((éluﬁntd?ﬂhb/mn:em{ci/t hyl ) - 8-
Py oxy SH Y Eldoh 2, 3501 21 365 91 SPRIRA R Miee 402 (foshef! © A v
7-(2,5-Di chI or o- pyrl d-4-yl)-5-(2,2-difluoro-ethyl)-8-hydroxy-5H pyrido

[ 2, 3- Db] pyrazin-6-one (Conpound No. A21 of Table A) was obtained from
2, 2-di mét hyl 15 Thedgilawing campounds were made by analogous methods:

7-(2,5-dichl 6- 8-yl
L (Bxanpl o 2P RERylRrbagnE BiOntL e p R St BBt oY
7-(2,4-d JpSragmy -

OX(() 5, 6- hf%&ggg{m?g :pdo 2, QM &Bérggg?%b%ﬂwb gg?gwéme ﬁ-)grl?r%7 (3.5 dﬁhslorgf Tabl e

A) f2 romOI 2£|2né|14n1€ ﬁwydmxcrp‘if&nmdd@fa'dblpyrazm -6-one (Exam e 1.6). -
7- 4-di I Zi
(2, i el or 05l o B 80 £ SN 03 IXA1LA) 8o 2. dHKE 221 18-

ester (Exanple ronrc a

7- (4, 6-1di clplyndd 2Byt pdradinyd-yt &stdr ZC3mPohindis. A28t ¢fyTablbA) from 7-(2,5-dichloro-
oxo- 5, 6-di hydr o-pyrid razi_n-8-yl ter Co ound No. A20 of Table
A) from  2PIgARaLAy gmpﬁ%] I8 b yoksinBone (EXample 1)

7- (4, 6-di chl 8-yl
es'g er (Elx;rrplotraOzmbhgetﬁy%r%?lgn%&gbﬁ%e'rdlmd&gﬁ&ppﬂa I3d§1£8 O?xgl %‘J%ﬁg{r}gﬁe? hyl 31 8

25 hydroxypﬁlﬂﬁquﬁrbipY@Zl&-%ybgsmiCnme‘é leﬁmfljlfvdbld\b) fromd7-(3,4TadblazoA) was
obtai ned = as uct A30. of bl e s made by a net hod
anal ogous PPS“?ﬂéX}%g g‘iﬁ”‘ysséfo g‘bp‘?"%?g tgﬁ%%‘i“e%‘”f Rang 8700 2009] 060402
PCT/ GB2909/ 000123 Dnﬁelhylaarolﬁaﬂ;@tabmnﬁ(mM&hlm BysaBeyIRE- d&y) ﬁsiaﬁ{yaso 1 and 2
where R4 is a 5-menbered ring Exanple 2.1: Preparation

2- chl or o- 4pWadHyP- h]awaé@r?eyla@éqru(eowp@d@ﬂo @27 abi@a@frm B(4,6+dichipro O 5
2 Chl 4- dr ol f ethyl
- chIO(r)?o 39;% ?)F/?Jﬂ -'?]kl azg ggrt“ltl jtz g}r{ %@%g% as ) éS(r:?i %Zldsi g =

EP27019) with

Example 1.8 Preparation of 2.2-dimethyl-propionic acid 7-(2,6-dichloro-pyrid-3-yl)-5-

20  (2,2-difluoro-ethyl)-6-0x0-5,6-dihydro-pyrido[2.3-b]pyrazin-8-yl ester (Compound No.

Al6 of Table A)
| | i i
Cl P
7o N FHC Br N | N
N ~N [ :
[\ A K,CO, NN @

— Cl

N" N o Fﬁ/‘
F

Tos suspensmn of 2,2-dimethyl-propionic acid 7-(2,6-dichloro-pyrid-3-yl)-6-
oxo-5 6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Example 1.7) (0.064 g) in dry N,N-
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



aqueous sodi um hydroxi de (1M in aqueous nethanol (1:1), and was used

w thout further purification. 10 Exanple 2.2: Preparation of

3-[ 2- ( 2- cNban@/deqvet hyl -t hi azol - 5-yl ) -acetyl am no] - pyr &eirreB280%@0120xYy! i C
acid nethyl ester 0 OC N N / OHs--o-COCl)21 1 OC O+ NDW N NH
S~ i ONNH2 O_' N 2-Chloro-4-nmethyl-thiazole acetic acid (Exanple 2.1)
(2.50 g) was dissolved in dichloronmethane (70 m) containing dry

N, N- di th T . T
i me xﬁ}l felaM Bec( ThMzadtich3InAheP $as 83‘?%“ %%&éﬁ%é&&rgﬂﬁf‘% gflgtea@?; 66 )

stirred unti ormgeneous and then coole Oxal yl
was added eﬂnlopvdnvsl&l @thyleﬁ‘ﬁtateratadrv@m’t Thaphused were sepesated and @gast phasebyvasnt
t enperat ure f ours a vapor at ed. Thﬁatrea tion ra{edtire.was re-

di ssol ved |"Y1"IS ’W[anng 15’ a¥d mREgeYupultate, and concent o give

3-am no- pyr@mﬂ&namam@wirmeaca O;mé Ylovesdl d(o«)beéﬁ g). The reaction was
heated in a mcrowave to 85C for 40 m nutes and then 20 cooled to anbi ent

t enperabure. The reaction mxture was diluted with ethyl acetate and

washed with aque[g1 o(%vdl um hyd er(l3 car nat e, %atureﬁlFﬁ wat er and
aqueous hydrochl Acr@ (an} a”{"h‘é’ﬁ &t a%gFHl & or gani c | ayer was

dried over mag Q@SDHﬁétﬁyﬂ-ﬁr@}Bl@n@ledCD(’B}E-ldIdhﬁir@@ynfﬂleyH -8R Judi flue:D- ahlyw bl ed
usi ng columm chr omat ogr ap on silica gel (eluent: hexane / ethyl acetate
1:1) to gi 9&o3, qgmy@tod}wgp[z&rbhyrazm 8-yl ester (Compound No. A11 of Table A) from

(o ob o) Ik BB E A BRSSP e A B3

2 40 (so 3B pyrakiH8- ﬂssterS(HHp&axﬁprOl.’()s? (219 DicBlod® pyrid-4 ) 5-(B260flgato-ethyl}4B;  10. 9

7 ( 2| chl or 8”&{0&3% d%)pg%-(pﬁr Y ar-%tcgm%ﬁggmgg}ncglﬁp 412 of Table A) was obtained

pyri do[2 3@19@,@3@&6 one (Compound No. Bl of Table B) OCI N O OH S~ c
K2CO3 N NO
7-(2,5-Dichloro-pyrid-4-yl)-5-(2,2-difluoro-ethyl)-8- hydroxy—SH—pyrldo[Z 3-

b]pyrazin-6-one (Compound No. A21 of Table A) was obtained from 2,2-dimethyl-
15  propionic acid 7-(2,5-dichloro-pyrid-4-y1)-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-
o0x0-5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compbund No. A18 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-dichloro-pyrid—3-yl)-5-(2,2-diﬂuoro~ethyl)—6-
0x0-5,6-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-ox0-5,6-dihydro-pyrido[2,3-
b]pyrazin-8-yl ester (Example 1.7). 7-(4,6-Dichloro-pyrid-3-y1)-5-(2,2-difluoro-ethyl)-8-
25  hydroxy-SH-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.



H 3-[2-(2-Chloro-4-nethyl-thiazol-5-yl)-acetyl am no]-pyrazi ne-2-carboxylic
acid nethyl ester (Exanple 2.2) (1.020 g) was heated to 110C with potassi um
car bonat ewO(20090B04» in dry N, N-di net hyl f ormam de (30 nml pCr@B28odo0r23. The
reaction mxture was 10 allowed to cool6lt-o anbi ent tenperature, diluted
with water and the m xture extracted wth ethyl acetate. 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 fractl on was vvashed vvlth water, dri ed over magne3| um sul fate,
and concent4:ace s whiichear€oonenedbl Siheni8s 1 a : ed rilg Exanpl e
2. 4. Preparg i i i ] -5-yl

- 6- 0X0- b5, 6=drnydro-pyti =y 1 rrpound No. B9 of
Tabl e B) Cl OCI OH 4 CI NQ;;COSN\ CN\ ~ N pyrldlne CINHONHO

7- (2- Chl or o- 4- net hyl -tassslzol/g yl ) - 8- hydr oxy-5H pyri § -b] pyr azi n- 6- one

20 (Exanple 2.3) (0.30 utyryl chd@iide (0.13 ) Nd pyri di ne
(0.10 m) were stirr | or onethane (15 M )o Rent tenperature
for 2 hours. The reaCtion m xture was washed successivel y\wi th aqueous
hydrochloric acid (1 M, aqueous sodi um hydrogen carbonate (saturated) and

wat er. The orga L M

concent -rgat ed to@glel\lllgﬁﬂcﬁtr[rﬁp N(Z)(qé %gé?w% bﬁﬂ%ﬁ?%&‘%gyﬁ {)@E]\/\E)f%gb% 090402
PCT/ GB2009/cb»dd-: Z%nethﬁahﬁxalmabaa@ (@hicﬁrvmsanmilelas desekibed obEP3/10¢ 9 eiitth
7-(2-chloro-4-nmet hyl -thi.azo

& oxo. . 6 ds coymmaBRE s @M Aaveruntisihaneh (Uil SRS ITER REMORAERerTabi o
B) d d Q,ugﬁgmﬁgnlvm OCOS~X NNNK2XCB I \ CNHONIi O5 Isobutyric
aci d 7-(2-chl oro-4-nethyl -thiazol -5-yl)-6-0x0-5, 6-di hydro-pyrido[ 2, 3-

10  Example 2.2: Preparation of 3-[2-(2-chloro-4-methyl-thiazol-5-yl)-acetylamino}-

pyrazine-2-carboxvlic acid methvl ester

0
N -
/< (cocl),, E fko o
DMF
[ N NH S/\<
N

o)

2-Chloro-4-methyl-thiazole acetic acid (Example 2.1) (2.50 g) was dissolved in
dichloromethane (70 ml) containing dry N,N—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 ml) 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 then water again. 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 (O.98v g). 'H-



b] pyrazi n-8-yl ester (Exanple 2.4) (0.10 g), nethyl iodide (0.18 m) and
potassium carbonate (0.075 g) were heated in acetonitrile (4 mM) in a

m cr onavewoeo®adO@okor 10 mnutes. The reacti on m xtureP@aGEDINTE7t O coOl
to anbient tenperature and then diluted2with ethyl acetate and water. The
phases were separated and the organi c phase 10 was washed with water,
aqueous sodi um hydrogen carbonate (saturated) and brine, dried over
magnesi um ’ 0 firy T B
(60675 g) 2Vhibtuno M SameRRL i BI04 85 E PR IOUDS s 45 o TRl

anal ogous tldl) h@9 (4 3Hyppimod set out in Exanple 2.5. Exanple 2 6:

Preparati on of 7-(5-difluoronethoxy-I-nmethyl-3-trifluoromethyl-IH .
pyrazol - 4-yl 8- hydr oxy- 5H pyri do[ 2, 3- b] pyrazi n-6-one (Conpound No. B26 of
Table O FEampht 55 Plepdatlet S8 -(3- &horo ANt BidAN5 -y1)-8-hydNx@R IFH- H p O-F 20
F 3-[2-(5-DflTuoromethoxy-1I-nmethyl-3-trifTuoronet hyl -1H pyrazol -4-yl) -
acetyl am n@b&ﬁg{@&h}p&rﬂwﬁpb@@ﬂmjﬂa@w@ﬂ@sﬂkr (0.980 g) was heated
to 100C WO 2009/ 090408 PCT/ GB2009/ 000127 -64 with potassium carppnate .
(0.662 g) in dry N N inethylfornanide (10 mM) for 3 hours The/ reaction
m xture was all 20 toaMnﬁg enperature, mI%Mj.T%MMeram
the m xture ext Iact d wth et®yl ace £8s The aqueougy fr [

acidified to pH (gibgl on of—arqtrercus’ hydroc
extracted again vvlth {_Ihyl aggtate. 5 The organic f'ra ' shed with
wat er, dried over sg ate, and concentrated MNO giNve Conpound No.
B26 of Table B (0.805 g). Exanple 2.7: Preparation. of |§bbutyr|c aci d

7- (5-df | uor onet hoxy- 1- net hyl -

|t rifluoronet hyl 3lB-RyCIdE0H4-Arettly)-tifiasdotG=1)-Beetil ol ppytkzindal-2arBobllpyicar i n- 8-y
est er

methyl ester '(Example 2.2) (1.020 g) was heated to 110°C with potassium carbonate

| (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 acetate. 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. B1 of Table B (0.61g ).

15 ,

Example 2.4: Preparation of isobutyric acid 7-(2-chloro-4-methyl-thiazol-5-yl)-6-oxo-

5,6-dihydro-pyrido[2,3-b]pyrazin-8-yl ester ( Compound No. B9 of Table B)

CI' O , Cl

S T @

7-(2-Chloro-4-methyl-thiazol-S-yl)-8-hydroxy-SH-pyrido[2,3-b]pyrazin—6-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 concentrated to give Compound No. B9 of Table B (0.220 g).



10 (Compound No. B23 of Table B) O F3 CNXFSCN OH- C OO\ NJ NN
N F CNNO O-F pyridine CNNO O---( F 7-(5-Difl uoronethoxy-
- met hyl - 3wonnédueoetenet hyl - | H pyrazol - 4-yl ) - 8- hydr oxy PCT/GB2009/000127
5H pyrido[ 2, 3-b] pyrazi n- 6-one (Exanpl e-336) (0.34 g), isobutyryl chloride
(0.12 m), and 15 pyridine (0.10 m) were stirred in dichloronethane (10
m) at anbient tenperature for 2 hours. The reaction m xture was washed
successively with aqueous hydrochloric acid (1 M, aqueous sodi um hydrogen
car bonat e (saturated) and mater The organic fractron was dried over

ampler) S Ryeparati il QIO th»rﬂ:ttaaz;ﬂ STebben@hyl 0. 335

g). 20 Co ) e > C were made
by net hods—&al e RY4LER Y S EDHIGHE0- \48'e8ho/ 090402
PCT/GBZOOQ/OOOlZ? 65 Exanple 2.8: Preparation of_iso utyrrc acrd

7- (5-di fl uoronet hoxy-J - net hyl - 3y :

trifluoronethyl-1H pyrazol -4-yl)-5-(2, 2-difl uoro-ethy])-6-o0xo- ,6-dihydro-p
ry ido[2,3- b]pyra (Conpddetd No. B24 bl eS F O XF3CN

baseNF TN O F
-3-trifl&Fanet hyl - r
yl ) - 6-0x0-5, 6-di hydr 0 3-b] pyrazi n- 8-yl &tg; (EX npl 2.7) (0.335
g), 2,2- dlfluoroeﬁﬁyl ﬁtrf@ate (0.32 g) and Huni gNba3¢ 2 M) were
stirred in acetonitrile (12 m) |

FJ,,~Orf XF3C \ N utyric acid

7-(5- d|quoronethny-

5 Isobutyric acid 7-(2-chloro-4-methyl-thiazol-5-yl)-6-0x0-5,6-dihydro-pyrido[2,3-
b]pyrazin-8-yl ester (Example 2.4) (0.10 g), methyl iodide (0.18 ml) and potassium
carbonate (0.075 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

).

Compound Nos. B3 and B4 of Table B were made by methods analogous to the

15  method set out in Example 2.5.

Example 2.6: Preparation of 7-(5-difluoromethoxy-1-methyl-3-trifluoromethyl-1H-

pyrazol-4-y1)-8-hydroxy-5H-pyrido{2.3-b]pyrazin-6-one (Compound No. B26 of Table

B)
0
N ~
[,\ o K,CO,
J_FeC
N~ ONH =N |
N
© F
o\(
F

20
3-[2-(5-Difluoromethoxy-1-methyl-3-trifluoromethyl-1H-pyrazol-4-yl)-

acetylamino]-pyrazine-2-carboxylic acid methyl ester (0.980 g) was heated to 100°C



at anbient tenperature for 30 m nutes. The reaction m xture was poured into
water and extracted with ethyl acetate. The phases were separated and the
organi ¢ pNa=e0vms4020 washed with water, aqueous sodi um [rguEGReV/@A2D0ONAt e
(saturated) and brine, dried over anhydggous sodi um sul fate and
concentrated to give Conpound No. B24 of Table B (0.280 g). Conmpound No.
B29 of Table B and Conpound No. CG of Table C were made by 15 nethods

anal ogous t tion of
s e 1 AR oo atle (o) ENRTENE frly GHATRIE (Fo fi) BF SHRLAL

pyr azol - 4- ylher8acfidn ﬁnxhufd \wmr aﬂo&tekiyb ):e<ﬂ -t ynibmnyteﬁllﬂelptury, diluted with water and

NN N Ere GG e T EUR gty Ty apetes Rapin wbs s iaggst 12 by 7
2009/ 090402 4k65h @mgﬁ%%lonﬁﬁl 29) Md tﬂéh @Jtrabt%@ lﬁgiﬁi RWith &RYIheetate.

7-(5-di fluoromethoxy-1-nethyl-3-trifluoronethyl - yrazo

| - 4-yl ) $5- (TheRrghntd nastion tay wasmmh wagrdireddver- qogirurmwm@,and bdpentiated- 8- y|
ester (Exa 0 roxide (0.022 g) in nethanol .(4
m) and wat glve(z“f“iﬂo&‘ %\é?’ng Pfi@g g%;%gggm tenperature for 3 hours. The
reaction mxture was poured 5 into water and neutralised by addition of

aqueous hydrochl ori C acid (2M. The m xture . has extracted with ethyl
acet at e. THEa@pleZa]:Prepasatiomgfdsal S ACIA aluesometxyolmethydd um hydr ogen

car bonat e ng%ﬁgtg Igtglt e and

concent r at &0 Ve J ‘ 5-7) . 10 corpound No.
B30 of lffabl(@oanmmleM3mf"Iamehod -anal ogous to the nethod set out in
Exanple 2.9. 3. Exanple of a reaction covered by Schene 6 15 Exanple 3.1:
Preparation of nethanesul fonic acid 7-(3, 5-dichloro rid-2-yl)-6-oxo-5, 6-
di hydro-p ffido[2, 3-bfmurazi n-8-yl estegr (Conmpound . P?él of Table A) OMe

oS oa | C 5 OHdH M d N\ | 0] /N\
N— N—
F . g
o) pyridine [ o F
o So O N So (0
H F H - F

7-(5 -Diﬂuoromethoxy— 1-methyl-3-trifluoromethyl-1 H-pyrazol-4-yl)-8-hydroxy-
5H-pyrido[2,3-b]pyrazin-6-one (Example 2.6) (0.34 g), isobutyryl chloride (0.11 ml), and
15 pyridine (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
(IM), 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.



(i-PrOD CHONH To a suspension of

7- (3, 5-dichloro-pyrid-2-yl)-pyrido[2, 3-b] pyrazine-6,8-diol (Exanple 1.2)
(0.20 g) woaor/m@vdegl - di i sopropyl am ne (0.126 g) in dry @cthkdBwemedizane 20
(15 nl) was added met hane sul fonyl chlargsde (0.074 g). The reaction m xture
was stirred at anbient tenperature for one hour and then stored at anbient
tenperature for 16 hours. The reaction mxture was diluted with aqueous

hydr ochl of e k1Meoa i BIBISRANCLE 7 PERATALSHLANA-| AR RAGENT © | aver
was concent :rvverseip-ﬁ'%sg-%PLC to give

Conpound  Nariflddroplethb i Hep yags-4ay1 P&l 2.2 i Dvdto ety 6 {080 35 digy drodiyrid6] 2,3 -

2009/ 090402 PCT/ GB2009/ 000127 -67 4. Exarrpl es of reactions covered by
Schene 7 = 2 8N B24 0 T ablg Wt hyl - 2, 6-di chl oro-pyridine

j CH3. NBS : ~~ rBr N Cl CI ~N CI benzoyl peroxi de Cl
2,6-Dichloro-3-nmethyf-pyridine (3.6 g)F, N- br onosuc fmde ("NBS") (3.98
g), 5 benzoyl peroxidedcatalytic q:m;u{]yPThnd carb nof:%trachl oride (25 m)

were heated to refuxaand 00 watt tungsten hal s used to
initiate the reacyjonl ReflluxNwas eentinued for hodrs. heNLeactl on

m xture was fl|t€ toNf endye the scunids based t oncentrated to
yield a m xture lof med F26d|chloro plﬁ: @ F

di br omonet hyl - 2, 6Ndi cNor'® pyril\di ne, and 2, 6-dic i hyl\@yrldl ne
(58:26:16). 10 The m Xture was fused WlthOUt purificatijon for the next step.
Exanpl e-4.2: Preparation of (2,6-dichloro-pyrid- 3fyy<acetonitrile N rBr

KCNCN Cl NCl C NC Potassiumcyanide (1.0 g) s dissolved in water
by heating to 40C. A mi xture 15 of 3-brononethyl -2;6-di chl oro-pyridine,

3,3-dib ononet h A A

2,6-dic I or o- 3- :IgObﬁt;y? c%?ilhil d n@ﬂ?é{jﬁh{&yfﬁ@th(y !332mﬂ}10r§31§thg}16}10p )I{r?lz et hanol
( 20 n) wayl)-Goxied 6(-:lhh)yzdm-$>gndd>[2émmpymern &ypeqterc(ﬁxmhp]:a& Ni(00Beg), 2The
reaction mxjure qu ours. The.reacti.o

was cool edHBORSEN H @Qﬁ?e %gse 95 "Bbwages% %ﬁ&%ﬁ%r\%‘a@%& ed.
The reacti Qf‘axﬁib%ﬁt%xﬁp%ﬁlr@ﬁﬁ@@%lﬁﬁ’teér. &fhl Yéactih nixfuld WAEFouded 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-triﬂuoromethvl-lH-

pyrazol-4-y1)-5-(2,2-difluoro-ethyl)-8-hydroxy-5 H-pvrido[2.3-blpvyrazin-6-one
(Compound No. B25 of Table B)

20



20 hours and then stored at anbient tenperature for 16 hours. The reaction
m xture was filtered to renove the solids and the solids were washed with
et hyl acevet2e09/00b®2 conbined filtrates were concentrat e@dCTIB2009®I 20 Was
diluted with ethyl acetate. The organigesol ution washed with aqueous

sodi um hydrogen carbonate (saturated) and brine, dried over magnesi um

sul fate, and concentrated. This residue was purified by colum 25

chr omat ogr aphy OA‘ sﬁl‘u 161? Qf igglgutﬁ?é %Z(ﬁ] (5 % ﬁl%korﬁ&ﬁ&%l-g:réﬁt?ﬁx?ﬂﬁlufof&ﬂét 1100 to

1:1) to give slight ure di‘chl oro- pyri acetonitrile (1.5
g) whi ch solH-giyfazeled- gl) 55(232}d1ﬂmxoet}i&h) G oxetS@rdiaydroasride B3 - fylanin-8fylir t her

E’S”EL&’%L%M@‘ 7 630 Frrin b9 4032 ghinsiehiied 79 MG ar on

of (2, 6-di ¢hlQpy %R%f’cl‘lﬁd%t er)leﬁf;t%ﬁipgraﬁﬁé ﬁ)r@\ﬁoﬁ%n ?h@%ﬁ%oﬁ m@(tmg Wé\é p@ure@ \N
Cl O—l (2,6-Dichloro-pyrid-3-yl)-acetonitrile (Exanple

di ssol véd iintoavaeriandinettyzlised by wdditon ahatjucowsdedtochie asid (fZlM) EhamluureThe
reacti on m xtur reflux f.or 3 hours en all owed to cool
ooy ant e BB ARG acde crisOrehs wRbe SalRBMRd U MeBr s s The
reaction mgslihEhyRSgedlichtbofste\(dhkra@i FiHdHrRREdRRINS cpBthyydh6us sBRiRBLSIITRY €

separated. The organi c phase was dried over nagnesi um sul fate and

concent r at eaﬂdlc@nfg’PVéteQPEyﬁﬁ@mpﬁkl@db’wB%ﬁsqubﬂCBd@@% gacid as a
creamcoloured solid (1.174 g). 'H NMR (400 MHz, CDCl13): 3.78 (s, 2H),
7.40 (d, 1H), 7.80 (d, 1H ppm 10 5. Exanples of reactions covered by
Schene 18 Exanpl €ompbun®NepB8abf @ableB ik hadt tiohd mkthod\analdglusytb theamethbd aci d
c Cc od rWACH N OEt O OD 15 To a sol ution of

2- (3, 5-di cﬁP@%WQ@lﬁzﬁ) mal oni ¢ acid diethyl ester (118.5 g) (prepared
as described in WO 07/101859) in nmethanol (1 m) was added aqueous sodi um
hydr oxi de (47 g dissolved in 300 mMl water). The reaction m xture was heated
to 80C for 1 hour. The methanol was evaporated and the pH of the aqueous-
phase adju td ol i Jl aci al acetic acid and then
extract ed wth etf ed 20 organi ¢ phases were dried

over magnegxuipid.{: dtrépz&ﬂfbrp&'ﬂﬁﬁﬂirfeﬁilﬁﬂud &iQTY 8,5 deHloro-pyrid-2-y1)-6-0x0-5,6-
di chl oro-pyrid-2-yl)-acetic acid as an off-white solid ESO g) . H NVR (400

VHz, dihydro-pyrido[2,3-b]pyrazin-8-yl ester (Compound No. A4 of Table A)
Me
o)
Cl S/
X Ci
MeSO,Cl
N gz
AN N
[ _ (i-Pr),NEt
N N 0

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



CDC13): 4.04 (s, 2H), 7.81 (d, 1H), 8.45 (d, 1H) ppm WD 2009/ 090402

PCT/ GB2009/ 000127 -69 6. Exanples of reactions covered by Schene 9 Exanpl e
6. 1: Prepaoabevmomk 3- ( 3- oxo- butyryl am no) - pyrazi ne- 2- cachhs82bésnoari’d

methyl ester OO N OOONINZ O C-@dNH2 NNHO 5

3- Ami nopyr azi ne- 2-carboxylic acid nethyl ester (12 g) and 2,2,6-trinethyl -
[1,3]dioxin-4-one (15.6 mM) were heated to reflux for 6 hours. The reaction
m xture was, gconcpotrated  Th erg@ﬁi SH% é){%-ﬁ purified by colum

chr omat ogra‘p%—oﬁ—a—prra—gﬁﬁge yl acetate / hexane 4:1, then

et hyl acet d@amnpl®4.4i Pepaaic ebGbivuioniethw. Grdichpys-peiidiae 2- car boxyl ic acid
nmet hyl ester as a be| ge solid (15 g). 1H NWR (400 MHz, CDC13): 2.33 (s, 10

3H), 3E31 (ls gH) tH33W,f8.4mggi, 1H), 8.51 (i@\j\r@r% (s, 1H

ppm anpl e ation o

1- (6, 8- di hydr oxy- py a} 3- b] pyr%m N7 et hanong~ 0@ Oci N O NaOve N
BTG (it

CNONHNNOH3 (Dko tﬁ|tyry|a | ne-2-carboxylic acid nethyl

ester (Exanple S (51 ) é’gaél ﬁﬂ

suspensi on of s%d6 tij)rlﬁhsrrer?ﬁo%e lt’g‘ggég B gjl\ﬁ‘?g aryrsl%) CY}?%@% .STg%'sug)pensi on
was heated befzdyebirxidt ¢eatal ytioanoum)shdt dagsdnsbtedobibride (251 m1) weardheated tanbi ent

t enperat ure. The mxture was fiJtered and the filtrate was acidified to pH

1 by addi t fefxod Skatt BingHehalpEEHpBpivas dssdtodnigaterle wartm: Keﬁuwaér)

and t hen t edi et hyl
ether to glc\é}éﬁlﬁfe?gogg%&&%gﬁ%%f} %ﬁ%@%o%ogéﬂ?%fwf rljgr%lpﬁé g{e saglg anone (1)(;. 1

g). ' H NVR{#06 cotdentratéd toDNBId)a mXtate of 8- br&h’{)metﬁyBZLG{chlthdIH)pyrﬁhﬂel 33, 1H),

2 byl S, ST P TR0 7

ddrroxye3- %@nhklﬁuétwa@ﬁﬁéhMéﬂdupwﬂfft@u&@fohmﬁey(t &gp.n-6-one GH OO CH CH O

Example 4.2: Preparation of (2,6-dichloro-pyrid-3-yl)-acetonitrile

= | Br KCN = | CN
NS
¢~ N° Cl o SN e

Potassium cyanide (1.0 g) was dissolved in water by heating to 40°C. A mixture

15  of 3-bromomethyl-2;6-dichloro-pyridine, 3,3-dibromomethy!-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

20  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 aqueous sodium hydrogen carbonate (saturated) and brine,
dried over magnesium sulfate, and concentrated. This residue was purified by column

25  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. 1H-NMI‘{ (400 MHz, CDCl5): 3.83
(s, 2H), 7.37 (d, 1H), 7.85 (d, 1H) ppm.



cNcx F3COEt N OH sodium N H O To a suspensi on of

1- (6, 8-di hydroxy-pyrido[ 2, 3-b] pyrazin-7-yl)-ethanone 5 (Exanple 6.2) (1.0
g) in et hyb2009Mbw0r oacetate (14 m) and was added sodi BOT(GR26@/®Y127n
portions. The reaction m xture was heated-to reflux for 4 hours. The
reaction mxture was stored at anbi.ent tenperature for 16 hours and then .
poured into aqueous acetic acid (1:1). The solid was isolated by
filtration gtate and diethyl ether
and then dried 9] y SO|Id was heated to 10
reflux for a further t ? ethgmct$$®4uoroace 140M ) and sodi um
(0.56 g) and worked up si Il arl’y to—give—a darke /9e OM/soIid (0.515 g),
which in turn was hea épflux again in ethylkdr qunpacetate (7 m)
and sodi um (0.290 g) “and mork d up simlarly €6 giWe

8- hydro 7-(Z tr flu dr.o 3-0

Y Gors) 3! o) o) shicbi s S B G SER A G 5183&85 ibled e ( 400
MHz, d6 15 10Matare 6f %tf(r%nd %bﬂoen@at@@sﬁlﬂmc]a@d T8e Bohcfish mblidire wab h3fted$e 1H) ,
11. 97 (s, 6.4: Preparation of 4 4,4-trifluoro-1-(8-h

B 6 oxB. 5 rus g diheums. thon Rikofectozookp g sy soeedy e
.?_OO); : gﬁs pO:n gl_fz)egatag fgr NS Qo_hrs I\i"hcé":re‘ll\ﬁ%gf'mlilt tre \Waé dlgied w1t§ dlclﬂlouoget[ﬂa% e%cﬁh'é' 20

4,4, 4-trif Iphweﬁwlere(ﬁphmwﬂoxlye &‘gmﬁepﬁasﬁwﬂsm@d vaa@ﬁéliﬁnﬁsﬂlfate and

b]pyra2|n 7-yl)-butane-1, 3-d (Exanpl e 170 g) in ethanol (2 m)
was added CPRFEREGE MINe(%ﬂlﬂ%qurleé xlbae@@ a@)d asprrgeqrgelortsd slidt ur e was
heated to f j (o} t ature
for 16 houts he "Zorh (IRYMHERDGRF 8 8T, P10 & Rtk 4P e

et hanoll9 ethyl acetate, and di et hyl ether and dried to give 25
4,4,4-trif|uoro-l-(8-hydroxy-6-oxo-5,6-dihydro-pyrido[2,3-b]pyrazin-7-y|)-b
utane-1, 3- dione 3-oxine as a brown solid (0.078 g). 'H NWVR (400 MHz,

d6- DMBO) :  §. Béantifles Mactloﬁsgﬁvef@b%en@857 (d, 1H), 8.67 (d, 1H), 12.35
(s, 1Hy ppm WD 2 ( 0127 -71 Exanpl e 6.5: Preparation
of 8- hydroEXamD]ﬁ'ﬁ-]r Brepagaiion dighdg mi y

do[ 2, 3- b] pyr azi n-§- on CQﬁpound No. BlO of Tabl e B) OHONOHOHONN CF3

TFA N CF3 N 0
I NaOH cl cl
= —_—— AN 0
N OEt |
N/ OH
o OEt
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 ml 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,
CDCl): 4.04 (s, 2H), 7.81 (d, 1H), 8.45 (d, 1H) ppm.



NNOHNNO H 5 A suspension of

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

b] pyr azi wd-290909bweane- 1, 3- di one 3-oxi ne (Exanple 6.4) @EOT@IRG)00DI27
trifluoroacetic acid ("TFA") (0.5 m) M#®s 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") (2.6 Prhhple@bf reabtdrns cBh&edBy Ketkndo simlarly to give 10 Conpound No.
B 10 of Tabl'e B (0.050 g). Conpound Nos. 13 B 14 and B 15 of Table B and
Conpound NdExa@iple$.1 TRigparaiion ofed-63-exeatb Avrazinef2cagehox vlie agidangiiylhods
set out in arrple63 Exanple 6.4 andExarrpIe65 15 Exanpl e 6. 6:

Preparatioes i sobutyric acid 6-hydroxy-7-(3-trifluoronethvl-isoxazol -
yl')-pyrido[ 2, 3-b] pypazi n-8-yl ester (Conpound No. B7 of TabledB) O OH O N
OCOONNCFS,\?I CF3 N N ridine NN OH To a sq| n of

8- hydr oxy- 7- ( T onet hyl gt’'segazol - 5-yl ) - 54 pyri do 2 00
b]pyra2|n60 arrple6’5) 0.087 g) and pyridine (0Ol1 in

di chl or onet han 2 NIHi,) opwi se isobutyryl chiNri dgH( 0005 ).
The reaction m xture was stlrred at anbient tenperature for ho rs and
stored at anbient tenperature for 16 hours. The reaction nPXture

diluted with ethyl acetate, and the organic phas sh eSSI vel y
with wafer, aquéoﬁ%“%w%%ﬂeh%]%rhﬁ’@ﬂw@é%dﬂaﬁéﬂeﬁst% aatﬂﬁ%Z gﬁ'amsffWﬁ The WO

2009/ 09 040§ 8@6@%0&%/ 29 8 Jn%lg weie/ l‘fr)ea%dgle [i‘éﬂ:ux%f‘@ ‘ﬁoﬁﬁ@s’l“ W ﬂe@&uﬁMﬁfxtﬁf@%@ sium

sul fate an centrate i ve Conpound No. Table B as a pale
yel | ow sol icdndenir@@8. Te reGduewanpuriesl. by olénn alrmmatograp@y@ndﬂ@aml Gfluenitibl e B

ond Corpou e 5] B 0,08 DU RS FISKIARHR e 7

5-met hyl - c@ﬁb@xih&é’ml mbﬁllyp@it&rﬁﬁtarb\éige solid (15 g) ‘H NMR (400 MHz, CDC13) 2 33 (s,
i soxazol - dr o- | 2, 3- bl pyrazi n- 8-yl ter (Corrpound No. B8
of Tabll@ 5 ), 391 (s 2H ,4.05 (s 3H) 840 (d 1H), 8.51 (d lH) 10. 06 (s 1H) ppm.

Example 6.2; Preparation of 1-(6.8-dihvdroxy-pyrido[2,3-b]pyrazin-7-yl)-ethanone

OH O
N\ O/
| P NaOMe N X
. '
N ONH O |
e N
M N N OH

0

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, d¢-
DMSO0): 2.70 (s, 3H), 8.60 (d, 1H), 8.71 (d, 1H), 12.2 (s, 1H), 16.25 (s, 1H) ppm.



OCO XN JCF3 Ml OCOONN-NCF3 K2CO3 1<11 NNO (I HNi O 10
Pot assi um car bonate (0.023 g) and nethyl iodide (0.01 m) were added to

I sobut yr iw02009590402 PCT/GB2009/000127

6- hydr oxy-7-(3-trifluoromnethyl-isoxazol-76-yl)-pyrido[ 2, 3-b] pyrazi n- 8-yl
ester (Exanple 6.6) (0.030 g) in acetonitrile (1.5 m). The reaction

m xture was heated in a mcrowave to 100C for 10 mnutes. The reaction
m Xture wag, ' ' 3IR8-HIR] €
separated. TIT ' wa dried over
magnesi um Li/lbéﬂem&nmm&rb@mmmﬁeme The resi due was pur| fied by col um
chromat ography on silica gel (eluent: ethyl acetate / P‘ ne. 2 to 1:1) to
gi ve Conpound No. B®hbf Orable B (09025 g) as a col ouf? oi Iij t hat

solidified on standi Oorrpow@llwgé. B20, BiiN an | e B and
|

Conmpound 'No. of[Tabie C were Pmde by nethodg| an Iog us to t&smet hod
set out in Exanpl elg. ZL WO 2009/ 090402 PCT/ GB20069/

of reactions covéredNoy Stheme 1058 4hple 7. 1: Prgparétiof?
8- hydr oxy- 6- oxo- 5, 6- di hydr o- pyri do[ 2, 3- b] pyrazi ne- 7- carboxyllc acid nmet hyl
ester 0 OH O OI‘@aQuBiﬂaﬁMBan N-(BJB cﬁﬂy&b)@'%’jﬁﬂdQ3>b]i(yra£inw-ﬂ)-eﬂiaﬁor&)di um

nmet hoxi de 6 5 M)#% 0% b I n nmet hanol é was di ssol ved in _nethanol
(75 m)Sat Ewmle ] élr%ghmeethsm %%lequ@cem Ot apd was added sadivgy@etf BriBpwi se
at anbi ent I f irred
2t ambi ent P B B R B e St o
(5.0 g) wastogsddcedmbient Eorteraiurs fmt16ahdm|raemd themprarrad int@aqm:eus Zepencidd of 40

m nutes. The reaction m xtur heat ed, t x f and t hen
al | oned t o(]cb)o%ﬁe?‘hl wai Felate g\k\é\@ﬁg r'% S@E‘Pwﬁtﬁ %tﬁ%ﬂ?i' %\g’é 2[p1ao)| ved
in water apgy &eing Ethechndl théh &RIAGE BV RAloYH1ia¢01760 bf Taeisslid #adheated to

10  reflux for a further two days in ethyl trifluoroacetate (14 ml) and sodium (0.56 g) and

73 7. Exanpl es

worked up similarly to give a darker yellow solid (0.515 g), which in turn was heated to
reflux again in ethyl trifluoroacetate (7 ml) 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)-5 H-
pyrido[2,3-b]pyrazin-6-one as a dark yellow solid (0.190 g). "H-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-hydroxy-6-oxo-5,6-dihydro-pyrido[2.3-

blpyrazin-7-yl)-butane-1.3-dione 3-oxime

_OH
OH OH 0 OH O NI
Z
N N 0]
H .
20 To a suspension of 4,4,4-trifluoro-1-(8-hydroxy-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 diethyl ether and dried to give

25 4,4 4-trifluoro-1-(8-hydroxy-6-oxo-5,6-dihydro-pyrido[2,3-b]pyrazin-7-yl)-butane-1,3-
dione 3-oxime as a brown solid (0.078 g). "H-NMR (400 MHz, d-DMSO): 3.61 (d, 1H),
3.86 (d, 1H), 8.57 (d, 1H), 8.67 (d, 1H), 12.35 (s, 1H) ppm.



by weight in water). The precipitate was isol ated, washed with water,

net hanol and ethyl acetate, and dried under high vacuumto give

8- hydr oxyw6-20000098408- di hydr o- pyri do[ 2, 3- b] pyr azi ne- 7- carbo:GB20@/@ei2d net hyl
ester as a beige solid (4.16 g). "HNVR7id6 15 DMsSO): 3.80 (s, 3H), 8.59
(s, 1H), 8.70 (s, 1H ppm Exanple 7.2: Preparation of

8-1 sobut yryl oxy- 6-oxo-5, 6-di hydr o- pyri do[ 2, 3-b] pyrazi ne-7- carboxylic acid
met hyl ester OCI |-z CNONo NNO nmolecular NNO sieves H 20 To a
suspensi on of 8- hydroxy 6 oxo 5 6- dlhydro pyri do[ 2, 3 b]pyra2|ne 7

car boxyl i ¢ Exdmplerb: {(Ehy Liflig A A d)-bHne (9 m)
was added o.\ad £, ol ¢ > by dropvm se addition of
i sobutyryl @%—SQL&E]EYF e ¢ e was heated to reflux
for 5 hours, cooled to anbi en,tOHterrperature and filtered. The filtrate was
concentr at ed to gi vé) ipobuy yryl oxy-6- oxo WO 2009/ 0902&%{9 GB2009/ 000127
-74 5, 6-di hydr o/ razi netgg car boxyl i c aci thyl\\ester as a
i ght brown sgﬂjd\ \ﬁfachwas—u-sedvmtho Ng i fi'éation.
Exanple 7. 3: e

8-i sobut yryl oxy- hylQ 6- oxo- 5, 6- di hydr o- pyri do
b] pyr azi ne-7-carboxylic acid nethyl ester xO Mel X
K2COBi NHONIi O To a suspension of

8-i sobutyryl oxy—&Sl@p@l@@ﬂn%&dmﬂ%yﬂr@d@ﬂk@@bq -pyo-&-dibydro-maidoB3H i ¢ aci d

met hyl est e 7,2). cet r was adde
pot assi um %A?%on% l%“tg’&ﬁ?gp Al??ﬁ% 8 @3 f&%) Qbé)gﬁgi gqu’@r%f“?maf’
reaction M(XTEA’® (03 i) vabBedtedtol refldd & 7 iursl The ksl Was isblatedBycHIgu@E, and
then cooled to anmbient  tenperature. The reaction m xture was diluted with

et hyl acet &h¢ waphedithedicthyhethenand dhen digade Thepreliday ascheatpdo spflyarigeinghase was

washed wit Q%H\@&r & »
concentrate ﬁéeceﬁgg?lgéeﬁmgq%gﬁ‘???%?% co ﬁ%&éﬁlgﬁﬁoﬁr}%{i@éﬁ) Yly on silica
gel (elloentCongtonyd NacBl@bE£TibleiBYAS0%).2 to 1:1) to give 8

NN o°1 Ny 0~ cCi

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 isobutyric acid 6-hydroxy-7-(3-trifluoromethyl-isoxazol-5-
yD-pyrido[2,3-b]pyrazin-8-yl ester ( Compdund No. B7 of Table B) |

EW% (fﬁ*

pyridine

To a solution of 8-hydroxy-7-(3—triﬂuoromethyl-isoxazol-5-yl)-5H-pyrido[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



15

i sobut yryl oxy-5-net hyl - 6- oxo- 5, 6-di hydro- pyri do[ 2, 3-b] pyrazi ne-7-carboxylic
acid netwolo@avet2as’ an orange oil (0.418 g). 'H NVR (200/Gddn09/00D213) :
1.36 (d, 6H), 2.95 (sept, 1H), 3.79 (s,723H), 3.94 (s, 3H), 8.49 (d, 1H),
8.59 (d, 1H) ppm Exanple 7.4: Preparation of 8-h ‘

day-5-nmet hyl - 7- (3-net hyl - 1, 2, 4- oxadi azol -5-yl)-5H 20

rdo[ 2, 3-b] i - : o
o A OB Pre SRR AR PR e Bt SR u?‘%@e@f%t% givEBotdpblind R

8- i sobut yr yBDbaf/FablerBtas plpak-yelowSphd @.0380g)0- pyri do[ 2, 3-

b] pyrazi ne-7-carboxylic acid nethyl ester (Exanple 7.3) (0.10 g) in tol uene
(4 mM) was WD 2009/ 090402 PCT/ GB2009/ 000127 -75 added

N hydr oxy- acet amdihifint Gd2814)817TB¢8 LARBLS BITHIIX B (WS diRRNGH, £0 ahef | U
for 16 hours. The reaction mxtufe was cool ed to anbient tenperature and

t he sol isd Wetsweiesuidgtbodnéthiods dnalogoiso thewhethod eet dud irgExeanile 6iound No. BS of
Table 5 (0.050 g). 5 Exanple 7.5: Preparation of isobutyric acid

5-nmet hyl - 7- (3-net hyl - 1, 2, 4- oxadi azol -5-yl)- 6-0x0-5, 6-di hydro-p

rdo[ 2, 3- b] Maﬁﬁ)'ld"é 8- Nﬂepz&ﬁtti&f of(i$shBR1eNHi N meBf/1 Bl oxbAR( R trBluddméilyOG- N G O
COON NNN | %rldlnel\UOToasolutlonof

8- hydr oxy- rxsmfmoixﬂ yhy-S(@Rdikgdnevivridof2. b tpysatin 8 ol egten(Contigqund No. B8 of Table
pyrido[ 2, 3 ]pyra2| n- 6- one (Example' 7.4) (0.044 g) and pyridine (0.018 m)
in 10 di chforonethane (1 m) was added dropw se isobutyryl chloride (0.022

m ). The reacti i Xxture was stirred at anbient tenperature for 4 hours
and then stored atf anmbient tenperature for 16 hours>The reaction m xture
was diluted wt e dichyoronmethane and the m xturk was washed
successively w d| m hydr ogein car bonat e ( aqueous
anmoni um chl or i-dg d) Ad brire—Fhe organig D0 W CES5 dried
over nagnesi uﬁ and concentr at &gboThe residue I ed by col um
chr omat ogr aph N f ﬁgel (el uent: thyI acetate / ane 1:1) to give
Conmpound No. of yTabl"e 6 as a pal e yell ow soli 0. 020 up. 20 Table A

Corrpoun?s of formula (A), where R3, R4 and R5 have the lal ues as descri bed
in the table
Potassium carbonate (0.023 g) and methyl iodide (0.01 ml) were added to

isobutyric acid 6-hydroxy-7-(3-trifluoromethyl-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

15 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.

20 .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.



below and R4 is a 6-nmenbered ring. RS (x( R3 WD 2009/ 090402

PCT/ GB2009/ 000127 -76 Conp R3 R R5 "H NMR (400 MHz, CDC 3 No. except
wher e i nawoav@dpo4oechem cal shifts in ppm) A H 3, 5-di chiPOT&B2pO/00DINEBEO- d6:
8.03 (d,

(s,

1H) .

1

H, 8.23 pyrid-2-yl- (d, 1H-.738.28 (d, 1H), 8.51 (d, 1H),

A2 Me 3,5-dichloro- EEQCOO 1.34 (t, 3H), 3.88 (s, 3H),

pyrid-2-yl -
8.65 (d, 1H) gy 3 Radidhll8ided Qo 1.34 (t, 3H), 4.32 (a, 2H),

py

rid-2-

yl

4.31 (q, 2H), 7.88 (d, 1H), 8.55 (d, 1 H), 8.59 (d, 1 H),
-ﬁ—ég"—?%—mgl;g—%—?ﬁ%%g—gmw, 1H). A4 H 3,5-dichl o

Me(S02) O Sixﬁﬂmleﬁ 1 :Ifpparati @00 f{&hydred y-6-opgSi(diRydro-py8ido /2 3 pyBadine- A5 H

3, 5-di chl oro- Pr )

7.40 (t,

2H) ,

1H),

(d,

1H),

10

15

20

2

DVBSO-d6: 1.10 (d, 6H), 2.84 pyrid-2-yl- (m
rbogyl methyl ggler g 74 (d, | H), 13.0 (s, | H. A6 Et

Ve

3, 5-di chl or o- |-Pr@(CO)O 1.16 (d, 6H), 1.35 (t, 3H), pyrid-2-yl- 4.5
7.86 (d, dH 848(d1,858(d 1H), 8.61 (d, 1

3, 5-di chl or o 69O 1.10 H ., 1. 1446e 3H) .
388(5E(, 7.78 (dv 1 50.(d, 1H)— 8. 61 (d,
H 3, 5-di chl or tlBE?D(CO)O 918 O9H) 8.Me0Kd, 1H) \

8.62 (s

86Qd1
4-yl - 8.
0

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-éminopyrazine-2-carboxylate (5.0 g) was added in
portions at ambient temperature over a period of 40 minutes. The reaction mixture was
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-6-0x0-5,6-dihydro-pyrido{2,3-
blpyrazine-7-carboxylic acid methyl ester as a beige solid (4.16 g). "H-NMR (ds-
DMSO): 3.80 (s, 3H), 8.59 (s, 1H), 8.70 (s, 1H) ppm.

Example 7.2: Preparation of 8-isobutyryloxy-6-0x0-5,6-dihydro-pyrido[2.3-b]pyrazine-7-

10. 35

ro-
1H),
5 (q,

2.64 (m

H A8
61

carboxylic acid methvl ester

CI Oj:O
AN AN '
[ - [N\ AN
=
N N
H

molecular
sieves

To a suspension of 8-hydroxy-6-oxo-5,6-dihydro-pyrido[2,3-b]pyrazine-7-
carboxylic 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-



10.31 (s, 1H). A9 Me 3,5-dichloro- t-Bu-(COO 1.17 (s, 9H), 3.88 (s, 3H),
pyrid-4-yl- 8.53 (d, 1 H, 8.61 (s, 2H), 8.64 (d, | H. Al0 Et
3, 5- di chlwoaeos09Bw2( CO) O 1.17 (s, 9H), 1.37 (t, 3H), pgmiGB2deydos124. 59 (q,
2H), 8.52 (d, 1H), 8.60 (s, 2H), 8.63-(d- 1H). Al F2HC 3, 5-dichl oro-
t-Bu-(CO O 1.18 (s, 9H), 4.98 (dt, 2H), HC pyrid-4-yl- 6.24 (tt, 1H),
8.58 (d, 1H), 8.62 (s, 2H), 8.64 (d, 1H. A12 F2HC 3,5-dichloro- HO 4.93
(dt, 2H) f‘s@fhh& . 2,3-bikfyr | }
876 (d eropyyd))g mieiisd %2)?%)@_17 @ax‘ﬂ)oy)((:y[l)lé: zf%lcﬁrﬁetﬁig esteihas ?D%gﬁtzbr()%n 8l
pyrid- 3-yl (0(166g)wh{)ch“gtswed(\mthc}utlfgnhegpeﬁﬁ(a@on I H) A14 H 2, 6-di chl oro-
t-Bu-(CO O 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. WD 2009/ 090402 PCT/ GB2009/ 000127 -77
Conp R 3 RExafipld NVRréghoAlioMHdF 8-icdKulyiyIoNg-5-S¥GePb-0Ab . @ dihpdiccmirfRid[2,3chen cal
shifts in %ﬁm) Al5 Me 2,6-dichloro- t-Bu-(CO O 1.21 (s, 9H), 3.86 (s, 3H),
pyri d- 35yl ame!-?’fcarbpwvhmcfmmmxﬂgz, 8.51 (d, 1H), 8.62 (d, 1H). Al6
u-(CO O 1.22 (s, 9H), 4.95 (dt,_ 2H), HGC
1H), 7.37 (d, 1H), 7.62 (d, 1My, 8.57 (d, 1H), 8.61
ichloro- t-Bu-(CO O 1.18 (s, 9H], 7.42 (d, 1H),\
.56 (d, 1H), = 8.58 (d, 16F, "©.740(s, 1 H. A1l8
)9 1.18 (Mo oH), 4.98 (dt, [2H) _
~ X O

F2HC- 2, 6-d| chl or o=
pyrid-3-yl- 6.24 (tt
(d, 1 H. Al7 H 2,4
pyri d- 3 yI 8.37 (@
F2HC- 4-di chl orQq t-

K,CO |
N"NT o 2 N

|
To a suspension of 8-isobutyryloxy-6-oxo0-5,6-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 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 / 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 \
methyl ester as an orange oil (0.418 g). "H-NMR (400 MHz, CDCl3): 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-y1)-5H-

20  pyrido[2,3-blpyrazin-6-one (Compound No. B5 of Table 5)

0”0 9 /k OH O~ \
oG ( fIL
s e ————err e -
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



H2C- pyrid-3-yl- 6.25 (tt, 1H), 7.42 (d, 1H), 8.37 (d, 1H), 8.57 (d, 1H),
8.62 (d, 1 H. Al9 F2HC 4,6-dichloro- HO 4.91 (dt, 2H), 6.22 (tt, 1H),
H2C- pyriwo20e809040254 (s, 1H), 8.39 (s, 1H), 8.52 (d, PHUGERIEAR; 1H).
A20 F2HC- 4,6-dichloro- t-Bu-(CO O 1.22s5(s, 9H), 4.96 (dt, 2H), HC
pyrid-3-yl- 6.24 (tt, 1H), 7.54 (s, 1H), 8.29 (s, 1H), 8.57 (d, 1H), 8.62
(d, 1H). A21 F2HC 2, 5-dichl oro- HO 4 91 m 2H), 6.23 (tt, 1H), HGC

pyrid-4-yl - A22 H
2. 5-di chl o8 dZe{&h@?r%%%eta%i(ﬁé (g@g )( ’Js“he rf 1on 1gl’xtturg)w£s %Fate%{og’lzﬂ or

8.69 (d, 1 lld)hoursATBe féa&;&rxdb@diﬂe@ﬁa@'coélecﬁwz(rm&}teﬂ;pé’r%m(réancﬁﬂl& sole \?IQS (s lH)
pyrid-4-yl- 8. 4-di chl or o- CD3 0D

7.61 (d, 1|15°1at8d hieﬁitWPnan@dwd tO(&ave @ﬂ)lpowd@éo (Bﬁ OflT—q)ble @(%(‘)5({%) 1H). A25 H
3,5-dichloro- HO- 8.02 (m 4H). yrid-4-yl A26 H 4,6-dichloro- HO 7.53 (s,
1H), 8.39 (s, 1H), pyrid-3-yl- 8.52 (d, 1H), 867(d 1H). A27 H

4, 6- di chl obxampieBus: (Riéj)d&txohcﬁiisdbatvrﬂzlﬂmd Bmdthy(-§:(3 hbthylpl.? debx3diadol5Ryl)d, 1H
)l 8.67 (d, 1H)

f1 uor o- pyr iPER22-2.g-55% Yo IRYC K ~ ' ‘

(d, 1H, 794(d 1H) trlfluororrethyl 853(d lH) 8(d 1
-pyrid-2-yl WD 2009/ 090402 PCT/ GB2009/ 0@0127 -78 Corrp R3 R R H NMVR (400
MHz, CDC13 OH O/

roas T [\If

pyridine

To a solution of 8-hydroxy-5-methyl-7-(3-methyl-1,2,4-oxadiazol-5-yl)-5H-

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 éhloride (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 (eluent: 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‘f and R’ have the values as described in the table

below and R* is a 6-membered ring.

RS
4
N\ X R
- (A)
N N O ‘
Lo



No. except where indicated; chemcal shifts in p pn) A30 F2HC- 2-chl oro- 6-
i-Pr-(COO 1.12 (d, 3H), 1.19 (d, 3H, H2C trifluoronethyl 2.80 (m |
H)y, 4.97 wonzo®Hpe402- pyrid-3-yl- 6.26 (m 1H), 7.62 (d, PHr/GB2o@30027 1H),
8.54 (d, 1H), 8.68 (d, 1H A31 H 6-nethy-2- HO (d6-DVSO) 2.44 (s, 3H),
6.66 trifluoronethyl (s, 1H), 8.58 (m 2H), 12.14 -pyrimdin-4- (bs, 1
H . yl- Table B: Corrpounds of formul a (B) where R3, R4 and R5 have the

val ues as hh D8GR3 N trwt abtre 5 Fow,—and Rdrg R5
(B) cc: 1365‘%?‘5 np R R|R ' H NMVR (4p0 MHz, (:D013;)5\§:c f{ﬁtz}; : _

I ndi cat ed; | chiem cal shiits |n ppn) BlHZChIo%f; :%l% E‘&%c O: 2.25
(s, 3H), methyl—8-25 (d t i QoI }ft BbDPR!

m

oo 1A b (B0 13ad lhlf’f% HD-35" (s, 3MSQrdeR 93 (b 15y §23 |1H)
3. §5 (();O 3H) , [hi azznl - 5 wnd*g -0 (d 1H), 8.60 l? H),i8.28Hd, NB). 3-"rlder o- 4-
t-Bu-(CO O{ 1.30 (9H. s)| 2.30 (3H, 5), nmethyl- 13{)850@3(45 1), 8.50 (1H,
d), thiazqlAS-yl{Me 60 (38-dichloroB4 EEtRCENHDor 0-(41-34 ¢RRHY, G88Ws, IH35 (3,

9H), 1.40 (t, 3H), nethypyri®238 (s,| 3H), 4.60 (|o.3R24) 2H)the®ephH); vyl { 8. 50
(d, 1H), 8,60 (d, (1H). Bp Me 3-nethy]- HO 2. 56 |(&55 @ H).R.8%Hd 3H)3H) .
' 8.65 (d, 1H).
A3 H 3,5-dichloro- | EtO(CO)O- 1.34 (t, 3H), 4.32 (q, 2H),
pyrid-2-yl- ' 7.88 (d, 1H), 8.59 (m, 3H),
9.84 (s, 1H).
A4 H 3,5-dichloro- | Me(SO,)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- DMSO-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 (q, 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).
Al10 Et 3,5-dichloro- | t-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  |FHC- |3,5-dichloro- |t-Bu-(CO)O- | 1.18 (s, 9H), 4.98 (dt, 2H),

H,C- pyrid-4-yl- 6.24 (tt, 1H), 8.58 (d, 1H),
8.62 (s, 2H), 8.64 (d, 1H).
Al2 F,HC- | 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;OD: 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)O- 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).




1,2,4- 8.65 (d, 1H), 8.71(d, | H). oxadiazol-5 yl- B6 Me 3-nethyl-
i-Pr-(COO 1.37 (d, 6H), 2.51 (s, 3H), 1,2,4- 2.98 (sept, 1H), 3.86 (s,
3H), oxasDaawl0984028.55 (d, 1H), 8.66 (d, 1H). yl WO 200%/C20e0R0127
PCT/ GB2009/ 000127 -79 Conp . R R R HHNMR (400 MHz, CDC13 No. except
where indicated; chemcal shifts in ppm B7 H3trif|uoro- I -Pr-(CO O

1.40 (d, 3H), 1.42 (d, 3H), nethyl- 3.03 (sept, | : 7 52 (s | H),

i soxazol - RS ZH) T REO. 47 (S, [k yi— B8 Urr (CO O
1.40 (d, 6H)I\§ng%02 (sept| 1H), nmeth Fg 3. 88 (s, ;?5@? here% %ate P!)

| soxazol - 5- d, lH) 8. 65 (d“I 1H) . yI Bg_‘ I-hC ey sh1ﬁs1 ) -(CO O

1.25 (m 6H 3H)——rmihyl 1H)S N
t hi aZ(()I _5. >|A1510 1\){ 4?’6'%%0’1'%'34@?{9@(3: 217(562H$é861(§;23H)8 60|(d, I
H, rmethyl- 8 71 1H) PYiidddzol -j5- yI B i | |H-30EhiH).dLe (dutH)8. 52 (d,
| H), 8.66|(d, | 4). tr{fluoro nethyl- thiazol -3, Bi» &62Xd51H).chl ¢r o-

HO 7.02 ($AI6H), | B,H0- (2,6idibhlotohi opBW{GO)@- 60 1(2D (S19H), 495! (dB2BDH

3-nethyl - HO (d6{ EMBO) PpRed-8si- 3H)|, 6.81 6.24 (tt, 1H), 7.37 (d, 1H),
| 7.62 (d, 1H), 8.57 (d, 1H),
8.61 (d, 1H).
Al7 H 2,4-dichloro- | t-Bu-(CO)O- | 1.18 (s, 9H), 7.42 (d, 1H),
pyrid-3-yl- 8.37 (d, 1H), 8.56 (d, 1H),

8.58 (d, 1H), 9.74 (s, 1H).
Al8 |FHC- |24-dichloro- |t-Bu-(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 | FHC- | 4,6-dichloro- | HO- 174.91 (dt, 2H), 6.22 (tt, 1H),
H,C- | pyrid-3-yl- 7.54 (s, 1H), 8.39 (s, 1H),

8.52 (d, 1H), 8.72 (d, 1H).
A20 |FHC- |46-dichloro- |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- CDsOD: 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 (s, 1H),
‘ pyrid-3-yl- 8.52 (d, 1H), 8.67 (d, 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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Table B:
Compounds of formula (B), where R, R* and R’ have the values as described in the table

5  below, and R* is a 5-membered ring.

R5
4
[Ii[
~
N l}l @]
R3

(B)

Comp |R’ R® R’ "H-NMR (400 MHz, CDCl;

No. except where indicated;

chemical shifts in ppm)

B1 H 2-chloro-4- HO- (d-DMSO0): 2.25 (s, 3H),
methyl- 8.25 (d, 1H), 8.65 (d, 1H).
thiazol-5-yl-

B2 Me 2-chloro-4- i-Pr-(CO)O- | 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)O- | 1.30 (94, s), 2.30 (3H, s),
methyl- 3.85 (3H, s), 8.50 (1H, 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-




8.52 (d, I H, 858 (d, I H. B22 Et l-ethyl-5- EtO 1.33 (t, 3H), 1.35
(t, 3H, 1.46 nmethyl-1H (t, 3H), 2.36 (s, 3H), 4.18 (q, pyrazol-3-yl
2H) , 4. 25Vv0ap09AiM4024. 53 (q, 2H), 6.43 (s, 1H), 8.52 (s, PCTIB20BBAB0117
5-difluoro- i-Pr-(COO 1.20 (d, 3H), 1786 (d, 3H), nmethoxy-l- 2.84 (m
1H), 3.89 (s, 3H), nethyl-3- 6.61 (t, 1H), 8.55 (d, 2H), trifluoro- 10.17
(bs, 1H). rrethyI-IH- pyrazol -4-yl - B24 F2HC- 5-dif|uoro- i-Pr-(CO)O 1.20
(d, 3H), 1rg pd lt i—z%} met hoxXywEF—2-
met hyl - 3- %’%‘ 2H),| 6. 20 (tt, FH), tridl i Lo L |55 (d,
1H), rrethy 8. 60 (d, 1H). pyrazol - 4 yI [35 re ndl%? oro HO 3.90
(s, 3H), 499 /m, 2H) - L HRC pet hdy- t?rmc n p 1 H)
et hyl - 83%6 (bt | Hy|, 3-Bilpre-g |48y o1 dé‘Podd 3@7@)4 cid
net hyl - ' pyrdzeethyly| B26 H 5-dif I y8iB-(sen6- 11, 882 (s 1 6. 81
(t, 1H), rret hoxyl- | - - 8. §9sqxdzoliH) , 18. 63 (d, 1HB.62 (melHy,|1034% (s IIII)Jor D-
met hyl -1 H| pyrazol -4-yl |B27 H 2-netthyl -5- HO- |4.31 (s, 3H), 8.56 (d, 1H),
trifluoro-|B865 (jdvielH) .| 3mmiffiplo-2H i-Pr2CBOF i f2@O-(d46H), 3.02 (sept, 1H),
methyl- 3.88 (s, 3H), 7.46 (s, 1H),
isoxazol-5- 8.57 (d, 1H), 8.65 (d, 1H).
yl-
B9 H 2-chloro-4- | i-Pr-(CO)O- | 1.25 (m, 6H), 2.35 (s, 3H),
methyl- 2.70 (m, 1H), 8.55 (d, 2H),
thiazol-5-yl- 10.2 (s, 1H).
B10 H 3-trifluoro- | HO- 7.64 (s, 1H), 8.60 (d, 1H),
methyl- 8.71 (d, 1H).
isoxazol-5-
yl-
Bl1 H 2-chloro-4- | HO- 8.52 (d, 1H), 8.66 (d, 1H).
trifluoro-
methyl-
thiazol-5-yl-
B12 H 2,5-dichloro- | HO- 7.02 (s, 1H), 8.49 (d, 1H),
thiophen-3- 8.60 (d, 1H).
yl-
B13 H 3-methyl- HO- (d-DMSO) 2.29 (s, 3H), 6.81
1soxazol-5- (s, 1H), 8.58 (d, 1H), 8.69 (d,
: yl- 1H), 12.38 (bs, 1H).
Bl4 H 3-methyl-1H- | HO- (d-DMSO0) 2.20 (s, 3H), 6.80
pyrazol-5-yl- (s, 1H), 8.36 (m, 2H)
B15 H isoxazol-5- HO- (d¢-DMSO) 6.95 (d, 1H),
yl- 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 (d, 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, 9H), 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 (d, 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).




WD 2009/ 090402 PCT/ GB2009/ 000127

-81- Conp R3 R R 'H NMWR (400 MHz, CDCl3

No. except where indicated; chemcal shifts in pn) B28 H 2-nethyl -
i - Pr-(COWO 20092%040d, 6H), 2.83 (sept, 1H), trifluoro- 2C3IGH2809/@H)?27 8. 54
(d, 1H), net hyI -2H 8.57 (d, 1H), 9.79gphs, 1H). 1,2,3-triazol 4-yl- B29
F2HC- 2-methyl-5- i-Pr-(CO O 1.25 (d, 6H), 2.84 (sept, 1H, HC
trifluoro- 431(s 3H) 4.95 (dt, 2H), nethyl-2H 6.22 (tt 1H) 855(d,
1 1, 2, Iol_ — 8 bhr (o IH T4y BSur-r" 4. 34
(SH)BH) 4, Rdt RZH), 2%:— tri]ilu ré- 6. 22 db‘éé\/@lﬁ -I),
et hyl - %1 (4, 1H),]8.71 (d, 1H). 1,2, 3t gF%P%& e§f ficdieda e G
Compounds ¢f formula (O where R3 | R4 and RS 5cri bed
in the tabl|®205 bpBbw, ahdromthyls a [FrBY-EEOI0T i|dedS @@H)Nl{f@ 9y 0 13 R
Conp R 3 R|R ' H- NMR (400]| isbzazoEhC13d No. except2-3ver B, Adodat &d), cheni cal
shifts in ppm) CL H 2,5}dinet hyl - HO 2.31 (3,7.2H5, 112), 8462((d, 113H) ,
pyrazol o[ 1/5- 6.3P (s, 1H), 6.86 (s, 1H), a]pwiniddiH). 8.62 (s, 1H), 8.74
(s, 1H), T8ei- 1PEd5S (b53-mdddiyl- 12.[42L@E@D)0- | 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- : (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-(CO)O- | 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-1H-
pyrazol-4-yl-
B24 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 (tt, 1H),
trifluoro- 6.55 (t, 1H), 8.55 (d, 1H)
methyl-1H- 8.60 (d, 1H).
pyrazol-4-yl-
B25 F,HC- | 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 (1, 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- 4.31 (s, 3H), 8.56 (d, 1H),
trifluoro- ’ 8.65 (d, 1H).
methyl-2H- .
1,2,3-triazol-
4-yl-




1H. C2 H 2, 5-di net hyl -
pyrazol o[ 1,5- 2.59 (s,

(s,
9H),
6.40 (s,

2.43 (s,
1H),

3H) ,

6.63 (s,
2009/ 090402 PCT/ GB2009/ 000127

3H),
2H) , Wd-2909/0984030 ( bs,
pyrazol o[ 1,5- 2.58 (g§,-.3H),

1H),

t-Bu-(CO O 1.10 (s,
6.41 (s,
1H). C3 Me 2, 5-di net hyl -

7-yl -

1H),

8.51 (d,

9H) ,
al pyri mdin-

1H),
-82 Cor’rp R3RR' H—NI\/R(400M—|Z CDC13 No.

2.45 (s, 3H),
6.66 (s,
t - BuPCTQB2009100027
3.86 (s, 3H), a]pyr
8.62 (d, 1H. WO

1H),

8.
(s,

i mdin-

55

except wher red mem cat —shpfts—in g S e
i-PrP(CO)o%"ﬁg ¥ 3| M 12 (d, B pyrgzo ol . ) igeb 2. 60
(s, 3H), a]pyrlmdl n- 2 72 (sept, [LH), 6.42 (J<° .Wer. e é 65 (c, 1H),
8.55 (d, 1H 50 (d 1l 10 38 (h s 1H) |Shemical; p 0 O
1.20 (s, OHB282 64Hs. 3{p-methury oxpiB-(CQGo |(lidh (d )27.34(26 tmle ,
5-yl- 7.62((d, | H), 8.48t{lpore- H) | 8.50 (d, 1H)31(§63 RBO4 (8, ),hyl
t-Bu- (CO O 1.21 (s, 9H)|netgk2{s, BH), H2C tﬁeﬁk@kaﬂml97%(b9,61}®jt 2H) ,
6.09-6.38 (tt, 5{yl- 1H)}],2B-Bidz¢ldd, 1H), 7.53 I , 7.77 (d, 1 |H,
8.50 (d, 1H), 8.%8 (d, [#yl- Biol ogical Exanpl es 5 Exanpl e B |: Henbi cidal
action Seed®29f a|yacet vz%etﬁﬁ$ spierzrt(@t))mre 6H) sztz&fesbptsm Standard
soil in seed trays,each| hgiiong 96 cell's. "After 45U fgg)alulgg df ) 9 days
cultivation (postienerge )g Eﬁder controll ec r%s] tic
chanber (cultivatjon at 2%‘ 0clay/ ni ght; 13 g ? 0%
hum dity), |[the plants wey rea dwth an aqLe0us s 1y sol utlon off 10
t+ ha ctiva nrh ant issolvedin-10% F\I\IR('\ (di mat hyvl
o o TBal e TR TR ethyl i T RN VK PV N b T
H,C- trifluoro- 6.22 (tt, 1H), 8.38 (bs, 1H),

methyl-2H- 8.51 (d, 1H), 8.71 (d, 1H).

1,2,3-triazol-

4-yl-

Table C:

Compounds of formula (C), where R?, R* and R® have the values as described in the table

5

R5
4
L
~
N ITI O
R3

below, and R* is a bicyclic ring.

(©)

Comp |R’ R* R’ 'H-NMR (400 MHz, CDCl;
No. except where indicated;
. chemical shifts in ppm)

Cl H 2,5-dimethyl- | HO- 2.31 (s, 3H), 2.54 (s, 3H),
pyrazolo[1,5- 6.39 (s, 1H), 6.86 (s, 1H),
a]pyrimidin- 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).




RN 67-68-5) as a solvent, equivalent to 1000 g/ha. The plants were grown in
the climatic chanber after application at (24/19C, day/night; 13 hours

| i ght; 50w6Q0t9m9mdodi ty) and watered twi ce daily. After PE@TMB2e0NMDI2l t he
test was evaluated (10 = total damage t@2plant, O = no damage to plant) 15
Table B 1: Application post-enmergence Conp No. Rate (g/ha) STEME NAACF

AMARE SOLNI A2 1000 5 5 00O A6 1000 3520 20 A7 1000 7 7 7 O B2 1000 O
500 W2 %lau RZ PCT{%B20097/ 00 7 =83 BITHLC
3 85‘10005a D B8 1000 0 2 0 2 Bl 1000 g

gWJ 280
D 6 0
c4 1000 0 90 2 STEME = Stel ari a medi a; NAA(]E§c Eﬁ‘{lﬂcat% )

Naf um gf fici pal e;
AVARE = Ambarapthus—ret rnflnvnc Nl—=_Sol-an ?’ &P m\nnnj Nos.

—CotT 1

A, A3, a4l Chs, A Aos %yﬁdill)&?@ybf TRHCO)R: uinoé neFNG2 (d43), “Bs| B7,
B13, Bl4, B15, Blp, B17,| Brezol@id- (20, B21 and-4B4A5 B, #461(s EDand
Conpound Nps. O ,| C2 and| @symhidizblle 3 were t ¢gt/@dsensi i), 648 (sddB, pf ot ocol
and showed littlje or no ﬂahfage to|the test pl aéSqsuitt)eB.50ld tHst
condi ti ons| Conpound Nos| 15 B9 and B10 of TabBs&9RdywHiE 1068 (bgdHgd Lnder
t hese protbcel s sjogno datAnjethydval l ahj@(d@yo- [ h@@qsm{ppgmq;g; 3Hjxanp| e B2:
Her bi ci dal | actionl 20 Seedsn@bxadoial]i ety of test s9R88] B, MARYmSOMY i D

standard spil in |pots.. Af§er cultijvation for|eng g 1 @r4(g ASTNY encg) or
after 8 days cuI ti vati on (post- errergence) undgrso(‘(a Ileo( condl tipns in a
g| asshouserfat 16E H- I"lL, 14 5o UI —tne

pl ants werp cgpr ﬁrg O%FPG eou;{%"rg;ﬁ)go Jlll r‘z ?%é%( Rgﬁﬂhe

formul ati oh of th ch |Q?£‘F° Py | ngr edi en{ 4 50: 50)

1H) 737 (dd, TH), 7.53 (d,
1H), 7.77 (d, 1H), 8.50 (d,
1H), 8.58 (d, 1H).

sol ution 5-yl-

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; 50—60% humidity), the plants were treated with an aqueous spray solution of

10 1000 mg/1 of the active ingredient dissolved in 10% DMSO (dimethyl sulfoxide, CAS
RN 67-68-5) as a solvent, eqliivalent to 1000 g/ha. The plants were grown in the climatic
chamber after application at (24/19°C, day/night; 13 hours light; 50-60% humidity) and
watered twice daily. After 9 days until the test was evaluated (10 = total damage to plant,
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



25 containing 0.5% Tween 20 (pol yoxyet hel yene sorbitan nonol aurate, CAS RN
9005-64- 5). The test plants were then grown in a gl asshouse under

cont r ol | edocomdiovdoens in a gl asshouse (at 24/ 16C, day/ rCghlaR20do0har s
l'ight; 65% humdity) and watered twice._gdaily. After 13 days, the test was
evaluated (10 = total damage to plant; O = no damage to plant). 30 Table
B2: Application pre-energence Conp No. Rate (g/ha) SOLNI AMARE SETFA ECHCG
| POHE A9 3900 1 0 0,4ggp WO 20Q9/ 090402 RCT/ GB2009,,000127 -34 Al O 1000 2 O
152 Al 100088} . 5 Al1Z 1000 2 4°4 6 5 Al14 1000 0 02 4 0 5. Al6
1000 5 0 OB4 2 Al18 100® 9 6 527 6 A19 B00O0O O 7 005 1 A20 350 11030
A21 1000 0. 2 2 0 0 10 A30 2501 1 030 8241000210785 B25 1000 7 10
8 86 B26B000 0139900 B2891000 07 & 0 0 15 B29 1000 2 # 3 1 1 B30
1000 2 7 2gg 3 SOLNypgp Sol anugn ni grum QI\/ARE = Angrant hus retrofl exus;
SETFA = Setaria faberi; ECHCG = Echinochloa crus-galli; |IPOHE = | ponea
heder acéae B1I20 Conpouf@ Nos. A8, Al3 and5Al15 of TaBle A, ConBound Nos. B23
and B27 of d;Eabl e B, g&gpound Nos. C5 angd C6 of Table C, V\Brﬁ tested using
t he sane plB ocol and howed Pittle or Ho damage to the test plants under
the test cqnditions. (Giggrpound fos. A22, gA23, A24, gA25, A26 and A27 of
Table A were not tested under these protocols so no data is avail able for
t hese conmp&UIHHEE =Stellaria media; NAAOF = Nasturtium officinale; AMARE = Amaranthus

retroflexus; SOLNI = Solanum nigrum.
10
Compound Nos. Al, A3, A4, A5, 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
éompound 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.
15 B9 and B10 of Table B were not tested under these protocols sc; no data is available for

these compounds.

Example B2: Herbicidal action

20 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

25  containing 0.5% Tween 20 (polyoxyethelyene sorbitan monolaurate, CAS RN 9005-64-
5). The test plants were then grown in a glasshouse under controlled conditions in a
glasshouse (at 24/16°C, day/night; 14 hours light; 65% humidity) and watered twice
daily. After 13 days, the test was evaluated (10 = total damage to plant; 0 = no damage to
plant).

30
Table B2: Application pre-emergence
Comp No. Rate (g/ha) SOLNI AMARE SETFA  ECHCG IPOHE
A9 1000 1 0 0 5 5




Tabl e B3: Application post-energence Conp No. Rate (g/ha) SOLNI AVARE SETFA
ECHCG |POHE A8 1000 1 0 0 01 30 A9 1000 8 8 4 7 8 A10 1000 9 9 6 7 8

Al 1000 8O20®/®082 Al2 1000 10 9 8 8 9 WD 2009/ 090402 PCT/GI2A®@00H/100127
-85 A13 1000 5 6 6 6 6 Al4 1000 7 5 7.@44 Al5 250 4 2 0 3 4 Al6 1000 9
10 6 6 7 5 A18 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 77 A30 250 6 94 1 6 10 B23 250 1 3 4 2 2 B24 1000 10 9 8

8 8 B25 1%9% 10 8 81?8@0 ?2% 1000 3 (238 6 3 BZ7 10§)0 0 0 3,1 1 15 B28

100010. 0 B29 737 0 100 000 23000
SOLNI SoIAanum ni gr 4oP0 AMARB = Amar ahit hus r &t rof I ex&s, SETFA = Setaria
faberi ; CHCG = Echi nochlga crus-galli; IPOHE = | ponea hederaceae.

Corrpound Né\ 2cs of TABPE C wes testedt usi ng fhe sa pr ot ocof and showed
little or nggdamage tgod he tgst plantg under 5the tesj conditpons. Conpound
Nos. A22, A23, A24, A25, A26 and A27 of Table A were not tested under

t hese pfotdd6ls so nd0dkxta i avail dble for Ot hese chnpounds2 WO

2009/ 09040%1§CT/ 6820?86(900127 - 86-

9 6 s 7 6

A19 1000 0 7 0 5 .
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
B2S 1000 7 10 8 8 6
B26 1000 0 1 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



CLAIMS: 1. A method of controlling plants which conprises applying to the
plants or to the |locus thereof a herbicidally effective anount of a
conpound WO 2b@wasodoa (1) RS ) :Xx:4 (I 13 R wherein 5PRI/GB0IRDOE e

i ndependent |y hydrogen, Cl-C4al kyl, Cl-@4hal oal kyl, hal o, cyano, hydroxy,
Cl- C4al koxy, Cl-C4al kylthio, aryl or aryl substituted by one to five R6,
which may be the sane or different, or heteroaryl or heteroaryl
substitute one t hve whi ch.may be the same or different; R3 is
hydr ogen, %11% oal kyﬁ,ob 1- C4Rﬁ5al oal kyI,6 C2-d gal kenylng,3 C2- C4hgl oal kenyl, 10
C2- C oal kymyll4, C2- C4haowal kyryl , C3- G ocycl odl kyl,- 6 4

C3-d ocycl oal kyl -d - CBal kyl -, Cl- Cloal koxy-Cl- C6al kyl -, Cl1-d ocyanoal kyl -,
Cl1- d oal koﬂlléar bonyl 2¢9 - Coal I(S/I -, Nd- c3al IQyI - am nocar bonyl4- Cl- Ceal kyl -,
NN- di - (C1- | kyl ) - agpf@car bapyl - Cl- | kyl - aryl -£ 1 - C6akkyl - or

aryl - C1- CG%i%yl - V\/nerqg?kg thecyfjtryl rmicgt?y IS gubsti tu(tg:ed by oze to three
R7, whi ¢6h #dy be thel8@he or MifferentQ or héterocyclyl-Cl-C8al kyl - or 15
het er ocycl yl -901 - Coal lf&)]o wherei n t he E@terocycl yl nmpojety is substituted by
one to thréd? R ,  Whi may be t he safe or d|4fferent, R4 is Reteroaryl or
het er oaryl a9gbstitutesgby ongqgto four;R8, whhbch may pe the sape or
different; R5 is hydroxy or a group which can be netabolised to a hydroxy
group; 20 é&ddh R6, RY0Ghd R8 & s indep®ndent!|y hal o, Eyano, ni’tro,

Cl1- d oal kyIA,3OCl- C4hab 6@1I kyl , 6(:2 Cl ogl kenyl , ,C2-C oa]kanyI : Eydr oxy,

CL- O oal ko&y" Cl- C4h&Tdal koxy, Cl- CLOAl koxy- &1- Caalkyi -, c3®Creycl oal kyl
C3- C7cyel oBRBoxy, C328ycycl oal kyl -d -L4al kyl 4, C3- 2 2

Crcycl oal kyl - O - C4al koxy-, Cl-C6al kyl carbonyl -, fornyl,

C1- C4al kox$é4r bonyl - 1081-  c4dlkyl car bbnyl oxy8, Cl- On%al kyl t hBo-,

Cl- C4hal oagkyl t hi o-, C oaliky!l sul figqyl -, 25 CAhal oal kyl gul finyl -,

Cl- d oal kyPg%I fonyl - 166& C4hz%lboal Kyl sg1ul fony%, am nl’)sjal Ci1- d (§)al kyl am no-,
di - d - d oaBR§l am no- ]0G0L- C10&l kyl car bbonyl am Bo-, aryd or aryB substituted
by one to ee R13, ich be the sane or different, heteroaryl or

het eroarylhgzbstitut é@boy ond to thrék R13, ich ma?y be the?sarre or

di fferent, pagyl - C1 WRP09/ 090402 PCly GB20094000127 ¢ - 87 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 V

available for these compounds.



C4al kyl - or aryl-Cl-C4al kyl - wherein the aryl noiety is substituted by one
to three R 3, which may be the sane or different, heteroaryl-C -C4al kyl -
or het er oaORheDIN402C4al kyl - wherein the heteroaryl npiePgTiIGB2800®0I20ut ed by
one to three R13, which may be the sanme gear different, aryloxy- or aryl oxy-
substituted by one to three R13, which may be the sane 5 or different, ‘
het er oaryl oxy- or heteroaryl oxy- substituted by one to three R13, which may
be the samgpoxpgifferent, arylthio- or arylthio- substituted by one to

t hree R13, i Tay be the sane or different, or heteroarylthio- or

het eroaryl t hi o- substituted by one to three R13, which may be the sane or
different; and each 3 is independently hal o, cyano, nitro, Cl-C6al kyl,
Cl- Cehal oallkyl ot methodgd cepsgiling plepts gyhich comnrises anplyRg tothe planisgr to she

met hod accqggl }y\@@g i i ufgaldsy! . Cl-

C4hal oal kyl ?mﬁg%c??&ca?{f?cﬁh%dr ox@g?ﬁé‘i@@%"gfé@gmﬁﬁk rretrg d according to
claim1 or claim2 wherein R2 i s hy&ogen, Cl-C4alkyl, Cil-C4hal oal kyl,

hal o, cyano, hydroxy or CldAal koxy.| 4. gA met hod according to any one of
clainms 1 to 3 wherein R3 is r Ny Cl- C4al kyl , ClyCahal oal kyl ,

C2- C4al kenyl , C2-C4hal oal kenylj, - C4gl kynyl or C2-C4hal oal kynyl. 15 5. A
met hod according to any on®*6f “sfal oo 4 wherein R4 is heteroaryl '
substituted by one to three R3, whi Qh may be the sane or different. 6. A
met hod according to any one of clains | to 5 wherein R5 is hydroxy,

R9- oxy-, Ri@rei@r bonyl oxy-, tri-R '-silyloxy- or R12-sul fonyl oxy-, wherein
R9 is Cl-ClQal kﬁg, C2- Cl0al kenyl , C2-d oal k){nél or aryl-d -C4al kyl - or

aryl - O 2 A& @pe R a5 ndencadently diydeagen. Grotadkyli @-Gdloaikvlihalp, syangme to five

subst i t uenysq,Rbependanih Ycsel g6 iy Qlingﬁg : I dr 2 | kyl,
C, - C6hal oal Zyl g’r ICIg%aPkokyfﬁﬁlgg?’sa % - og Syﬁﬂé@ Oélilgo%yfg’leolgl}ky :
C3- Clocyc| omlylbglthan@ waliffgrent, ottietGbatyhboladtdrghryl SbstitGiadadiykamyth five R®, :
C2- C, Oal kyny!l , Cl- CAal koxy- C - oal kyl -, C1-C4al kyl t hi o-C, - C4al kyl -, C, -
C oal koxy, “%fhﬁ%ﬁ’?éﬁﬁ?%éﬂ d’@% ?’oal kynyl oxy, GC, - Cloal kylt hi o-,

N C, - CAal krP is¥didzen, E4C, Ay AEdihalo@ikyCABL Yk e A0 hafallenpl  ar yl
substituted bﬁméo%to !th#eeyli V\/nJl chgnkgg%%eﬁg\o 2 (5590}09%203 enf!

PCT/ GB2009La60@kynyl, §5-Ghaloalkpmylof - deyelpalkyl, Codhenvolanlkyl-61-Greliet-oGr-y |

oot o BV Gl L8, B SR, £ G I e 8
substi t ut ed;diyylamenbdearbduye €, Ri4lky MW ohdingy -Oelklylansastaridnytid iEaR-,

het er oaryl - C1-. C4al kyl - or het eroaryl - Cl- Coal kyl - wherein the heteroaryl
moi ety is d0b§tiltsalkal opprydte-Gealkyl- wherein the aryl moiety is substituted by one to

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

15 heterocyclyl-C;-Cgalkyl- wherein the heterocyclyl moiety is substituted by one to three
R’, which may be the same or different;
R*is heteroaryl or heteroaryl substituted by one to four R®, which may be the same or
different;
R’ is hydroxy or a group which can be metabolised to a hydroxy group;
20 each R6, R” and R®is independently halo, cyano, nitro, C;-Cjpalkyl, C;-Cshaloalkyl, C,-
' Cioalkenyl, C,-Cjpalkynyl, hydroxy, C;-Cjpalkoxy, C;-Cshaloalkoxy, C;-Coalkoxy-C;-
Caalkyl-, C3-Cseycloalkyl, Cs-Creycloalkoxy, C3-Cieycloalkyl-C;-Caalkyl-, Cs-
Cscycloalkyl-C-Caalkoxy-, C;-Cealkylcarbonyl-, forrﬁyl, C,-Cgalkoxycarbonyl-, C;-
Caalkylcarbonyloxy-, C;-Cjpalkylthio-, C,-C4haloalkylthio-, C;-Cjpalkylsulfinyl-, C;-
' 25 C4haloalkylsu1ﬁnyl-, C1-Cyoalkylsulfonyl-, C;-Cghaloalkylsulfonyl-, amino, C;-
Cioalkylamino-, di-C;-Cjpalkylamino-, C,-Cjpalkylcarbonylamino-, 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,-



5 three R14, which may be the sane or different, aryloxy- or aryl oxy-
substituted by one to three R14, which nmay be the sane or different,
het er oar yWoxye9/mo4oket er oar yl oxy- substituted by one to thras2RbA0012hi ch may
be the sane or different, arylthio- or .ayylthio- substituted by one to
three R14, which may be the sane or different, or heteroarylthio- or

het eroaryl t hi o- substituted by one to three R14, which may be the sane or

di fferent [ t - henyl
substi t ut ecF1 81)1/(?/18‘?})2 ﬁjq | v%il&pq’@-ge?%ﬁ@leen glql%mgl ‘gén lﬁéd IJ;MIM °F ;kom hal o,
cyano, nit rv(zhlclf.‘&raSZBakﬂeydameﬁldﬁﬁdmitpladt&yshryl Q- Cg‘dlkmaf kaxmaryIRIz Calkyl-

Cl-d oal kyl,. Ci1-d ohal oal kyl, or phenyl or phen%/Ir qpstltut ed by one to
five substWherenthe hetrmeauhaeiety is sg@t@é@%w prcdhthige & > xhagtomay be fhe same

- hdependant ST ARk lYor arfiBx loofticilph By io B4 18 ﬁé%’*gé?émkf%e the same

Cl- d oalskoxy dlffe@ént(hhadrkm‘ymw bldmyéroarymkycmbaﬂltu&ldkmqnp t@ﬂhrééh mechhnay ,

Cl- C4hal oal k I t hi o-, Cloa | sul f oal

CL G oal ky PEdha o dirertanialibr Ry ralsibompeitiicdioamedp Bps K bl bax e by

one to fi V%e%ﬁédﬂ%ﬁ'ﬁ’é‘reﬁt”&ﬁ%@ Itin)é 5@1‘1&&5@21&11‘60@%%6{19@ BPorfe/@kee Ni L 1O,
Cl- Coal kyl, C1-C6hal oal kyl " or aI koxy, eteroaryl or "heteroaryl

substit ut e®R i;ywlncrhemay)w mrsamsl@smffqn@m@m ndependently sel ected from hal o,
cyano, nitro Cl- C6hal Qa gC%a C ound of
formula (I b?d SIﬁf T\Peﬂggxtt?b ajro RN Rll ﬁ nglk% et héﬁﬂiﬁy}ﬁ}r CaJA% a&%ﬁgr,e as

def i nedoi nogh aaltorlvaridicRrerest, @ group which can be netabolised to a hydroxy
group; or a salt or N-oxide thereof. W 2009/090402 PCT/ GB2009/ 000127 -89-
8. A compound of formula (Ic) RS R N--- R4 1. " (1c) RZNNO13 R

2.~ A method according to claim 1 wherein R' is hydrogen, C;-Caalkyl, C;-
Cshaloalkyl, halo, cyano, hydroxy or C;-Csalkoxy.

3. A method according to claim 1 or claim 2 wherein R? is hydrogen, C;-Caalkyl,
C,-Cshaloalkyl, halo, cyano, hydroxy or C;-Csalkoxy. |

4. A method according to any one of claims 1 to 3 wherein R is hydrogen,
C;-Caalkyl, Cy-Cghaloalkyl, C,-Cgalkenyl, C;-Cshaloalkenyl, C,-Cjalkynyl or
C,-Cshaloalkynyl.

.15 5. A method according to any one of claims 1 to 4 wherein R* is heteroaryl

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

6. A method according to any one of claims 1 to 5 wherein R? is hydroxy, R’-oxy-,

R'%-carbonyloxy-, tri-R''-silyloxy- or R'%-sulfonyloxy-, wherein

R’ is C,-Cyoalkyl, C2-Cyoalkenyl, C,-Cjpalkynyl or aryl-C;-Cjalkyl- or aryl-C;-Csalkyl-
20  wherein the aryl moiety is substituted by one to five substituents independently selected

from halo, cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl or C;-Csalkoxy;

R"is C;-Coalkyl, C3-Ciocycloalkyl, Cs5-Cigcycloalkyl-C;-Cipalkyl-, C;-Cjohaloalkyl, Cs-

Cioalkenyl, C,-Cjpalkynyl, Ci-Csalkoxy-C;-Cjpalkyl-, C;-Cjalkylthio-C;-Csalkyl-, C;-

Cioalkoxy, C,-Cjoalkenyloxy, C,-Cipalkynyloxy, C;-Cjalkylthio-, N-C;-Csalkyl-amino-,
25  N,N-di-(C;-Cjalkyl)-amino-, aryl or aryl substituted by one to three R', which may be



wherein R, R2 and R4 are as defined in claiml and R3 is C-C oal kyl, C2-C
1 Cal kenyl, 5 C2-Cloal kynyl, C3-d ocycl oal kyl,

C3- O ocycWoabdwieqok - Coal kyl -, C1-C oal koxy- Cl- C6al kyl - PCT/GB2009/000127

1- d ocyanoal kyl -, Cl1-Cl oal koxycar bonyl.-gg -1- C6al kyl -, N C 1- C3al kyl -

am nocar bonyl - C - C6al kyl -, NN-di - (C1- C3al kyl ) - am nocar bonyl - C - C6al kyl -
aryl -Cl- C6al kyl - or aryl-d -C6al kyl - wherein the aryl noiety is

bstitut fltf t
pet or ocycl - RrE okt Bfeiil) o BhEd I ioh g AR treC L SiEH maf”
het er ocycl ybe thmsmwonchffamhtsanyl @ €t alhyl- on aryl-€, {Grakkgl- Rhersih itlcharpiayiolety ist he

sane or different; 3, group which can be tabollsed a hydr oxy
gr oup;  or sybayiyied by °N’= @fh@e%éﬁf@eh may be meéaWﬁ&aﬁg?%?ntfw?fe?ra id) OH 1d)

xx: 4 (1 R3
T e e o e e i

C3- d ocycl dﬂarlekﬁl @dndmaa)kl;d t-hp sﬁﬂle (0 Mekamx,yaxmy—marﬂqu— suitit@edby enotl kyl -

Cil-C1 | k idon b | - C1- Coal kyl -
N - (o T R S i 628 e by dléaqﬂgh el o S SR o

aryl-d - C6@hlb’§{1|tute&\6?61@d 13 thide Ré"r Wmmnsy We the sab oF tifftk@fl, Ryluabeort fylibee R7,
whi ch may be the sane or different, het erocycl yl -d - Chal kyl - or

het er ocycl| yhbsgGlutediBypig,to-thigh B(r? {3 NﬁllQh"l@aYle thesame oy liffepenss or hicterearpéhipt ot ed by

one to thr 1ar n N- oxi de
t her eof . V@gﬁ%&'l@g%fggw&ﬂh‘g&%%ﬁ W}g%&’%% k“’h | Ci f‘lgrect(rbrrpom tion
whi ch aonpeaceR'' 4s indegendérdl ¢ yCpblkoTor pmnyalrmtpnenﬂfsummnembp oigltoofivef or nul a
(I') as defined in any one of clainmg 1 to 6 in additiaon to formulat] {1

adj uvant s. S‘i‘@“‘ﬁ“ﬁé?%ipéi@eféiﬂy SSRES fromobrlQueyenp, adipy Cilealkyl, Litergmaioalky y
effective gppyt,Rbxy@ compound of formula (1) as defined in any one of

clains 1 to 6, optionally one or nore further herbicides, and optionally
one or nor & siafGr@pakyl, Ci-Ciohaloalkyl, or phenyl or phenyl substituted by one to five

substituents independently selected from halo, cyano, nitro, C;-Csalkyl, C;-Cshaloalkyl
15 or Cl-C6alkoxy; and
each R is independently halo, cyano, nitro, C;-Cjpalkyl, C;-Cshaloalkyl, C,-Cjpalkoxy,
C,-Caalkoxycarbonyl-, C,-Cshaloalkoxy, C;-Cjpalkylthio-, C;-Cshaloalkylthio-, C;-
Cioalkylsulfinyl-, C;-Cghaloalkylsulfinyl-, C;-Cjjalkylsulfonyl-, C;-Cshaloalkylsulfonyl-,
aryl or aryl substituted by one to five substituents independently selected from halo,
20  cyano, nitro, C,-Cealkyl, C;-Cghaloalkyl or C;-Csalkoxy, or heteroaryl or heteroaryl
substituted by one to four substituents independently selected from halo, cyano, nitro, C;-

Csalkyl, C-Cghaloalkyl or C;-Csalkoxy.
7. A compound of formula (Ib)
h R5
1 4
R N\ X R
)l (1b)
2 Z :
R N N 0]
H
25  wherein R', R? and R* are as defined in claim 1 and R’ is a group which can be

metabolised to a hydroxy group; or a salt or N-oxide thereof.
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8. A compound of formula (Ic)
-] Rs
’ 1 4
R l N\ A R’
o (Ic)
R N N O
I 3
R .
wherein Rl, R? and R* are as defined in claim 1 and R? is C;-Cypalkyl, C,-Cjpalkenyl,
C,-Cioalkynyl, Cs-Cjocycloalkyl, Cs3-Cocycloalkyl-C,-Cgalkyl-, Ci-Cipalkoxy-Ci-

Csalkyl-, Cy-Cjocyanoalkyl-, C;-Cma_lkoxycarbonyl—Cl-C6alkyl-, N-C,-Csalkyl-
aminocarbonyl-C;-Cgalkyl-, N, N-di-(C,-Csalkyl)-aminocarbonyl-C;-Csalkyl-, aryl-C,-

| Csalkyl- or aryl-C,-Cgalkyl- wherein the aryl moiety is substituted by one to three R’,

which may be the same or different, or heterocyclyl-C;-Csalkyl- or heterocyclyl-C;-
Csalkyl- 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.

9. A compound of formula (Id)
OH
RN NS0 "

. ||q \
wherein Rl, R? and R* are as defined in claim 1 and R® is C1-Cipalkyl, C,-Cjpalkenyl,
C,-Cioalkynyl, Cs-Cjocycloalkyl, Cs-Cjocycloalkyl-C-Csalkyl-, Cl-Cloalkoxy-Cl-
Csalkyl-, C;-Cyocyanoalkyl-, C;-Cpalkoxycarbonyl-Cy-Csalkyl-, N-C;-Csalkyl-
aminocarbonyl-C 1-Csalkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-C;-Cgalkyl-, 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,-Cgalkyl- or heterocyclyl-C;-

Cealkyl- 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.
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10. A herbicidal composition which comprises a herbicidally effective amount ofa

compound of formula (I) as defined in any one of claims 1 to 6 in addition to formulétion

adjuvants.

11. A herbicidal composition which comprises a herbicidally effective amount of a
compound of formula (I) as defined in any one of claims 1 to 6, optionally one or more

further herbicides, and optionally one or more safeners.



