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WO 2009/ 090401PCT/ GB2009/ 000126 1 HERBI Cl DAL COVPOUNDS
The present invention relates to novel herbicidal

w@yoovdayr i di nes, pyridodi azi nes and pyri dot r i BZI/G82009/000126

to processes for their preparajion, to conpositions
conpri sing these 5conpounds, and to their use in
controlling plants or in inhibiting plant grow h.
Certain pyrldopyr|d|ﬁ-i
intermedi ates in the sSyrtHests

conmpounds, for exanple, in WO 04/056824 Certain
pyridopyrim dines were disclosed as internediates in

t he syhtiemEseat iayentign gelatee o n%'ehlmbmldlgl p}frmippm@mpﬂ pyridagiazines

. / d

o R e Ry -
fcun@mmd§a;hnd0t0 nigedtnsdSn céxﬁfollﬁ%gaptﬁlhte or inﬁnM@it%/ e @Zdvth.

Certain pyridopyridines and gyrl dopyri m_ di nes were

di scl §<Eaindyrdopgidingsayere disploteses infepnredistasms) the synthepis of
e .
ﬁBCIDEﬁB%AanacdiatW)rﬁhé SpithaRis (ffefnmgmdalwmpdonﬂsafmmanple in

QbR wif W ROtRGE. Codin BuSihyfezine epgtisciosed a

DREOIARGE. m@eergyamasmsf RERYdH embms U4 &a\%ﬁ\g& iR 90 037056829.

phar maceuti cal "conpounds,” for exanpl e,
@zrt@mméom@n@@/am nm@ommlme@wm@mm@d @efungicidal compounds,

di scl d
B B e O R0 Sl R s R et i 25
Qﬁdrﬁﬁe&ﬂncal\/@n%bﬂdé}&ﬁ?exafﬁ@e@ﬁ{ WEHG3 080TV ET (3354838405 .
ﬁém@?%“ dopyri di nes were disclosed in Journal 20

et ropdadiazings ndomidotrzgingy wemgbsclgsed gg)
i i t .
e
et disndosedias plarmiaceytiyal ahintpeands) Yoriedadiplezin WO @210176946,

T R R R —

HRE6SII PhRMAAERAES] SoriBdRas Bf e J %Wé‘%&b%ﬁ Svvo 02/018383,
whi ch 25 conprises app ylngtot plants or to

g2 93/ Oﬁﬁ@r()e@ﬂ W OHEY biodp . a(EetrsanepYrabpyménemwmtdlsnﬂosad in Journal

ST AT B4 L 0, e AR T i i

[2as) o)e20d]-2971. A2, A3 and 30 A4 is N, and provided
that if Al and A4 are both N, and A3 are not both
C-RI: tW%@@pw@a’mﬂeﬁ@éG@m@m pgridgpysidings pyridediazines

ISR il S0 ol o w I o

aryl The pne;dnt mybsﬂldrt ﬂhtltefbrbpr@m@sfaonétthEoiRﬁmtmmngfplaﬂ‘iﬂslwhlch
be the spge &lﬁ flerent or he%groaryl or . heteroa
CQRLses iR zsms;t,o ®langs qr; 19 ghedgeus Hherept %‘ifbﬁgiailbi@f@% amount of
950 bduin@oF B rm i s hydrogen, G -G oal kyl,
hal oal kyl , - G oal kenyl , C2-C4hal oal kenyl

CZ G oal kynyl, C2- C4ha| Rl kynyl C3- Ci ocycl oal kyI ,
C3- Ci ocycl oal kyl -
Ci oal koxy- C1- Ceal kﬁff
C1- Cloal koxycar bog
N- C C3al kyl - am noca Wi~ ,
N, N-di - (C - C3al kyl ) -am r]tbécarbonyl -G - Coal kyl -,
aryl - C1- Ceal kyl - or aryl-Cl-C6al kyl - wherein the aryl
whéremy is substituted by one to 10 three R7, vvhi ch may
ge ge%(ge“or different, oq hetero% I-Cl 5 3

ARk ¢ ey indeperdsatly\(i-R @p Ny Bioy1 ké%t@péew ,y4\ A’ and
Abj te d 0 e 3
th g@i?ﬁgig@&é@f ?gettig%t ap&F/{é ?%He??t;/?‘]hér gg(fy }g}LStI ed’
by one to five R8, which may be the sane or dlfferent
or heteroaryl or heteroaryl substituted by one to f our
R8, which may be the sane or 15different; R5 is
hydroxy or a group \Nhl ch can be met abol | sed to a

o —— - ~s "
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Pl 1Al A3/ 1?4NOHA3AANOH 10 Sone of these conpounds
exhi bit good herbicidal activity. Additionally, these

w@eowpourods can be used as internedi ates for thBCT/GB2009/000126

synthesi s of conpounds of the formula (I1b), (lc) and
(1d). For exanple, a conmpound of formula (lIb), i.e. a
corrpound of formula (1) wherein R3 is hydrogen and R5

5T By el PR Crt o Cdtoh e Bripie ycoxy

f@] K‘Xg‘ﬁlkOBﬁ @A@Eﬂ(yﬁﬁﬁzl A1 6 &)1 seebmukl bé/hﬁ% o BPEROUMNISh may be the

exhi bit good rbicidal activity. Additionally, these
semp oudidisrantor beternsexd onbetervael suhstititakby one toHwe R®, which may be

| ﬁentapneesc{%l%ﬂgonpounds -of the formula (la), (lc) and

71 090401PCT/ GB2009/ 000126 4 A conpound of
ﬁ@ﬁé’flﬂ}(ﬁoéehcﬁ Ojoatk fyl a:loomamuml @‘2 d, ?ﬂﬁeﬂy@ c(ZL@ hetdaikehyl,
0]

is as defined for conpoun S rmul a ot her

‘QaéPloqilbedérC@ﬁ@thsn}'lsCaQ1<x§¥<f1pﬂbldl Smcloﬁdﬁbe H&1-gkalkyl-, Ci-

oﬁ‘é‘%gt dneti gr‘ m"’%g%‘{%ﬂ{x? %ig ‘%ﬂﬁl&g %PM? '}Fé‘)‘;yyy N-Ci-

E)alky]-aniindduelsenyt- CHG3alRgs, 8 ARdib(C - cexn{gl)Lmho&aewd@cho@amalkyl-

Addi tionally, th d b
ARGl 58 el e CBAgBUAAUNRIERRY one t

a conp ound or mul a I'n R3°1s as

EIQE%TRY Qx./lﬁ(%l?ﬂlay bt B s%g of hi?fererﬁ\ &%?E?Mﬁlg@tl f@sﬁﬁ@ﬂ dr

 Hetbionpdyk Gr—Ce«'dhyiewhd@lmhe hetermaydyl hpiett issnbstieted by one to three

ydr oge d R5 is hy , can be 10 drawn in three
u‘I"&}ﬁ%PIaX Shejame or (frf 7’}4‘ Mbst of these conpounds

RARY Hitt org@ﬁl@ubﬁftlhbd? bflBhe RAAVRY Whichdflhy boMalshive of Bigeent, or
conmpounds can be used as i nter nedi ates for the

Betatonsd psheerogipehstitnieddty artedo forriil which(may) be the syment

9# Each al kyl noiety (either alone or as part
anl arger group, such as al koxy, al koxycarbonyl,

: {§ kytydeoxtyasn il grow) which simbemetabslyded to a hydroxy group;

di gl Igyl am nogar, bonylg is a straight or branched cha

R prst Reiedngnpendently hglp csepﬂwtro,rﬁpfloaw et %ﬁlﬂﬂlk}’l Cs-

|
e
Eradky2Q be@n’cwlaﬂkyl c; vacmll@kkyfﬂg @myuhmlkyhﬁhé?wlkyl c3—

BBt e PP B P el oy -

@§aua>aéérb&{y1@ql AT €2y RMB., G?l@,;hal@§1 ?Idﬁ%md C@Malﬁplsulﬁnyl- Cy-
lbelnt he form of strai or branched

can
Bndastcya )tlhéjla@lkaékwiulfmv’etCe§4halwék)é81dfmvbp¢mmpecl-

6 B0 Bo Bl Tl BudliSurbits B ARARRP I PLL TRy of Bt

albkstitutedbyamee eityd RENGhich W}the séFﬁkﬁo@dllktefb)ﬁt hegbaryl or
ups, are preferably to C6 al kenyl

al kynyl or '
Rf%% ‘gas Hiwied byesiedo Hires By awwhename the qame 8t different, aryl-C,-
r I I
PAH G- Gr Gt Wb e o ) 1 BURRcea ) TR o ',
which psay(bei thé) eamabm&emnt hstemr)tl-@ﬁc‘a;lltym @eretcgoarypcl-malkyl-
ol h Ioal are_al k

I oaI lthio | . groups
e e BeRRn Ml i DHHA LYo R IESTR ™ hbick g i the same
i
&I cﬁff@rreﬁﬂ Er(gi_lﬁ’%f 9 er%):{gfn §ulf'§ﬂ(:i11téﬂr I%_Iorfzeqf) IEgIl)éggF 2 2&21)1/0}95% be the same
ahffaneny hytler@ndqms of éaeuetoerylex)o sabstitutad bpant toothrez R, which may

b SiS R Mgy e v kSR bR by gp e R, which may

beethpemhe uewferel@ dﬁﬁhbtéfbaﬁs,ﬂﬂ*u@lwfhbtetdﬂrﬁdnw dubs@RdYy one to three
mpre of the same or different hal ogen atons and are,

RorWBBGBrﬁﬂYé)e thesgrogror differentcapd or - C Cyanoal kyl
groups are al kyl groups which are substituted with one
or nore cyano groups, for exanple, cyanonethyl or

1, 3-di cyanopropyl . Cycl oal kyl groups can be in nono-
or bi-cyclic formand nmay optionally be 15 substituted
by one or nore nethyl groups. The cycloalkyl gr oups

Y T T T a ~ oy
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25 which are preferably chosen from nitrogen, oxygen
and sul fur. Exanples of nonocyclic groups include

W@0pd9d491 pyri dazi nyl, pyrimdinyl, pyrazinyl , PCT/GB2009/000126

triazinyl, furanyl, thiophenyly_ oxazolyl, isoxazolyl,
oxadi azol yl, thiazolyl, isothiazolyl, thiadiazolyl,
pyrrolyl, pyrazolyl, imdazolyl, triazonI and

t et zol X‘ﬂyl?‘?lxﬁf ng )ﬁtﬁf e 5} %ﬂ edgﬁr@n% %C?lkgxgt_woﬁf;ﬁ or C;-Cealkoxy;

@xadﬂa@qV%kmmaﬁgeémlazonI Exanpl es of bicyclic 30
groups_are benzot hi ophenyl, benzi m dazol yl,

benz offhp gqmg(zlm(y lof fayoiutedil) mgy exiptgn diffenent gngnhetnc or optical isomers

|in:
%1)‘/ gag é?%:fbggs; i’l'gl%rlgven ?\/%1 suclﬁ somers %rai ts}ltg%elrs %nd mixtures
GHeeod$n &l Propuitivak aaykll amioto‘émhﬁw&dcﬁ wb deutéﬁ&ed compounds
2009/090401PCT/G82009/000126 - 6 -
" het eFgcganmple, ajcompepndieiforrgula fla), i gea mmwérqf |foranda (Ih wherein

R Dlftheh dfl R SR LB B b e%%?ﬁd?%%%en

chr omen®#- onyl , 9H fl uorenyl oy o
[ droRQFLbenzo 1, 4- Eﬂox pi

I, 4
o- benzoiuranﬁ I nyl, :érgagloxpf R
|, 4,5-dihy J i§9 azonI, P
tetAahyﬁro Qranyl and” hor gRoty The teﬁﬁTA N

her bi ci'de” as used herein nmeans a conpound t hat
controls or nodifies the growh of plants. The termt

"herBiékidally effective anbunt” neans the quantity o
such a compound or conbi nati on of such conpounds tha
i s capabl e of producing a contfolling or nodifying 0

effect on the growth of pl. ts' Corfrolling or Al R?
modi fyi ng ef fects 10i nclAyde eviati€ﬂ=#¥on1dﬂfhr
devel opnent, for exanpl e Ki retardation, A%af.

bun1 al bi nism dwarfing and' th [T RE The term = A H o
"plants" refers to all physical parts of a plant,
i ncl udi ng seeds, seedlings, saplings, roots, tubers,

SRPBE el A chTouhds i edithellibiuhSon T é@&%‘}nahg Heee.
wanpouads emst tehiscd he thtaregdiatdsifarthe a'ymhdse;roﬁcompbmhtsquslm formula
@é)%@iﬂg?éreln nmeans the conversi on .or breakdown of

a e fromone formto anot her by a living
orga nF&rerainBlep a chinPh of fBrnRR (1B h.e(d Ebrﬁ;l)(ﬁﬁ‘lﬁ%)f formula (1) wherein
The term"salt" as used herein nBans a conmpound

Rowstyfiemgen pndRi istestdgfined foe gempaunds hafogeular )rOth&rath‘m hydroxy, can
a. hydroxyl or of a carboxyl

R N SR G WERL & (1) “wni ch has &

positive charge, fog’ exanple, on a nitroges atom 20in

a nitrogen-contai ni hg het eroaryl group, f exanple i f

a such a nltm ( rterni sed by ALk The

counter ion js negcessarily of the Dposiite dharge.

Wiere the colnt 0 eds to be $ﬁ§ﬁe & ount er

ion could be, for ebtanple, an al kal i tal® su as

sodi um or potassium or an al kaline earth nmetal such

as magnesi um and (@l ci um or a quaternary annonium

fase ch as a ni um and tetranethglannonlun1 Whe

exhiitigoadderRicigalcastivioh AdMEiensll Bse
do%boﬁﬁ('i’é Sl usgg ﬁ#«%’émhﬁtes I?éﬁd[ﬁ@ KritosisUf E?hl#&ieofst*@fbrmula

as chloride or e ‘compounds

(@) (lekcandr(@d)ng to the invention also include hydrates
whi ch may be fornmed, for exanple, during salt
formation. Preferred values of Al, A2, A3, A4, R, R3,
R4, R5, R6, R7, R3, RO, Rl RI', Rl12, R13 30and R14
are, in any conbination, as set out below Preferably
up to three of Al, A2, A3 and A4 are N. More
preferably up to two of Al, A2, A3 and A4 are N. Mbst
preferably one of Al, A2, A3 and A is N WO

2009/ 090401PCT/ GB2009/ 000126 7 Preferably each R

t
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In one preferred enbodinent R4 is 2,6-dichloro-phenyl.
5In one preferred enbodinent R4 is

WQ @949l or o-4-trifl uoronet hoxy-phenyl. | n oneCT/GB2009/000126

preferred enmbodinment R4 is 2,3, 6-trichloro-phenyl. In
one preferred enbodinent R4 is
3,5-dichloro-pyrid-2-yl. In one preferred ‘enbodi ment

R4 is 3,5-dichlqro-pyrjid-4-yl refe
enbodﬁmpwd P& f Oz*meYaodlfgm %ra&owpwafp of f?) ulg g} ﬁ”drt?ﬁf‘é“ R’ is as

p
glﬁgﬁ&r;fr fgf?gorn?%%ﬂg%b Hgf?):i'mneﬁi%t(l)soﬂ?eﬁhﬂf /At SYeR 2Ry RP ¢ a3-dékined for
&optpdireds o6 farmpla ([etBerythan hydrore cpr bé dramwadn enty®de tavemeric form.
R4 is 2,5-dichloro-pyrid-4-yl. I.n one preferred ‘

3-met hyl -1, 2, 4- oxadi azoIAiB 3n one preferred

enbodi ment R4 is 2- chlormi\ <t hi azol -5-yl .
Preferably R5 is hydroxy, ﬁD-o%& Qu:carbonyloxy-
tri-Rl1-silyloxy- or - sulfdﬁyloxy- wherein R9'|s

G -G oal kyl, C2-Ci oal kenyl C2- Ci oal kynyl or

aryl -G - Cdal kyl - or aryl-Cl- gdal kyl wherein the aryl

nmoi ety is substituted by one to five substituents

iMhest pbthessrompoyed seaxhivt oellantherkicadal egtanly; Additippally, these
8om% al kéar} be %%%hocg%elgg ltef(sqf)r tge s%ﬁg(so&(f\(con&uﬁ@s of the formula
), ‘C&Q@mtlapl kyl - C1- ClOaI kyI , Cl- CloOhal oal kyI C2-

Ci oal kenyl C2- Ci.oal kynyl, Cl-C4al kox C| al kyl.-, 1.
G-c4 mwp@oﬁfor@ggﬂ( He aepmpeppd p Bwhereln'R is as

' Qﬁ&’ﬁbm 3 b
R R b G AR AR conte
dravar inlthrse batanberfeefdrbyy one to three R14, which may be
25 the rre or di fferent, heteroparyl or heteroaryl

subs ed by one to three1R1 whi,ch may be the sa i 4
enR aryl - & I - CL- Caal kyler AL R
ereln t e aryl_m;Lety ls s bstit ut edzby—ene t(é\'thr e |
y be the sdke ent, AN &

heteroan | - CAaIkyI or hé\eroqryl G - C4a|ky| A N O
mherelnRthe heteroaryl noiety i substituted by one toR
three R14, which nay be the sane or different,

aryl opg)- or aryl oxy- substituted by one to 30 three

R14; which may be the same or different,

rgelie C%BW%F&;E@QQ%H egﬁf&%/}égfﬂ%tllﬁlf dLeg by fne, L0
%%ﬂkﬁ&ﬂgg )c;a be @ e e lak 'i}{t%%ﬁﬁés thei€of Qnt ﬁﬁ@s (B’Jtﬂe formula

same or d|f eren or heteroarylthio-
dhxmﬁﬁembacylthlo- substituted by one to three R14,

%bg?&"@ﬁ@%é&gﬁ lg%«rdif@%lé%fase éggtggzﬁlaﬁger igroup, such as alkoxy,

hIdRRARSHRRL, |alky9arlﬁn?ﬁ laiyAanhodiBsiit, dRdlkyAR@Mocarbonyl) is a straight
substituted by one to five substituents independent!y
geb@nclted chalomnﬂ a, &or exgmple, methylethyb1-peaykytbutyl, n-pentyl, n-hexyl,

%%—;C&% [)utgil eny?lo)t(errt B}E‘%?o neofF?)e yﬂ’ﬁﬁe@y 1 )groups are

Ef&fer’alﬁlyfﬂl\t@ (ﬁeﬂ@s gﬂohp@ micte pPdeRBRAGNC] dhdshbs preferablydDy-C; alkyl
al o, cyano, nitro, Cl-C6al kyl, Cl-C6hal oal kyl or
@ravgy| koxy; and each R14 is independently hal o, cyano,

2 A B, i o,

Ike@ﬂomjr dydlkyniybexy) Can ttincthe fbrky/of dmralghl or branched chains, and the
1- CAhal oal I | finyl- - Kk I | - .
A T T

i ndependently sel ected from hal o, cyano, nitro,

Cl- Coal kyl, Cl-C6hal oal kyl or Cl-C6al koxy, or .

het eroaryl or heteroaryl substituted by one to four
substituents independently selected from hal o, cyano,
nit ro, Cl1- C6a| kyI Cl1- C6hal oal kyl or C1-C6al koxy.

Y

enbodiment R4 is 3-trifluor ometFﬁyI -i soxazol -5-yl. In
one preferred enbodi ment 34\ S R _
et h
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5 propargyl oxy, benzyl oxy, nethylcarbonyl oxy-,
et hyl car bonyl oxy-, i so-propyl carbonyl oxy-,

wo@pomabrar bonyl oxy-, but-2-yl carbonyl oxy-, PCT/GB2009/000126

2- met hyl - propyl car bonyl oxy-, tertbutyl carbonyl oxy-
cycl opropyl car bonyl oxy-,
cyclopentyl nmet hyl car bonyl oxy-, _

a n h -
%H C o &onl%ll 1 51?/’)9 yljt)ééyenl'yl Jix{(f ;Iro ac%é}cl)ln%fn C%II#( ﬁ@ éi}l/(_?éyl groups are
@)reffafah})yl CoWR-alkedit dr-aliyRsr @@tﬁp’d @¥%ye preferably Cz C4 and most preferably
net hoxynet hyl car bonyl - 10o0xy-, et hoxycarbonyl oxy-,
ﬂéﬁ%ﬁ%%¥ﬂ&96ﬁkﬁbﬁﬁﬂﬁky but - 2- yn- 1-yl oxycar bonyl oxy-,
et hy |l ARATORRN R onAe pdhebiighagl nocar bonyl oxy-.
phenylc ony OXY- oxy phenyl car bonyl oxy-,
4- ni t Hxlgilen gkcnms bmthyi :ﬂmye or ds@aﬂplfaaz{rgmgtb@gycuch as haloalkoxy or

%‘ @a@(p'ﬁ@{)kc s g}ip%)g(gybgg%Wp%t%pd with one or more of the same or

Hﬁ‘fé?&ﬁ@ﬁro%eﬁ( bt%ﬁ{s%mﬂeoﬁﬂ exar?rpl% -CFs, CF2(31 -CHF,, -CH,CF; or
di net hyl - i"soxazol yl car bonyl oxy- nd

1CkaéHI]“i lbd@nﬂcenyyandahabxaﬂyhgb(gmups]@m atoneor @ppat of a larger group,

Rt LR sg) ek P Bups,respectivly,

%161343% kesyhear \bfmMh@éﬁ%nore@?ﬂ%dé)b?lﬂiﬂ@érﬁ%ﬂg%ﬁmms and are,

Ci C4al koxycar bonyl ox CAaIkenonxycarbononxy
&z -ezampley riyiloks a@ﬁoé@i Oxfr-=r

gr OS'SS F%Ar tl@é %ﬁ?g@? %x%é’arllg?%rouﬁe Ry Car stlf{}-t)&fawﬂﬁ Sfx@&r rﬁgre cyano |

etdups, far dmmmll@ XyanomestoAd pr Dasdlmhbpmpyloxy

n- pro Ica nyl oxy-, 20but - 2- ylcarbonylox

2- et %’F og ]gsqoelasr g IBRIPRO” QIEHCYRR PEAPHSHY) apkignally be
%Mi)%hg)?%% &rg.ﬁtfrtfﬂ&)é i 1 %O%EL yﬂ'}ﬁ:%rypf&ﬁﬁclypé%ups preferably contain 3 to
2 camboh ptoprso prokre pmfdralgly 3o ﬁoaﬂvbmugoms Examples of monocyclic

R e (K T T —

ARy hadkdvclonMeat preferably R5 is hydroxy,
%2 ?Rylcggbgﬁ Io%@ " C4al koxycar bonyl - 25 oxy-

or G ITOJIIQICRWKW dhwmm%myfwau@(@mmres"aéﬂ" figfers to a ring system
%ﬁl}%%}g}gebx%g IPg;. 09 {ncﬁ;ﬁy a'E%atg Nfuch nngs include phenyl,

roony Oxy car
nam{maﬂylatn&ﬁmnyl mdynyl of pﬂfﬁﬂmﬂr@@ﬂ bfoptéf@'md- aryl group is phenyl.
but - Icarbg-éloxy - met hyl - pr.opyl car bonyl oxy-
tert- “b“ g BGFRANYX §ﬁfers %) %%981&% HRg systgm, coaﬁ%anng at least one
I 5
?“;%fg?*omxy S Eir of fARE SRRy BE RGO PR ERIingS
Refaably, single riagncd@ain sp @ thEtecmldibydycliCRystéing wmtckfont Mdteroatoms

ki oM AP el B o
%{%ﬁgg ink @B %ﬂﬁ ! k)%l’lﬁ'ﬁ‘dlﬁﬁt ﬁﬁaﬁfxﬂmﬂﬁhﬁd 64890 thiophenyl,

009/ 0904 00126
@;azetyéns@qazolal ogatiadodd tlhyirZO]Ui lsgthx@adykﬁugdnazsudhpmlyl pyrazolyl,

|
R ERL AR on Rl Bhooh Tl R0t B
pyriraideny) rtﬁfoﬁphéxﬁﬂ lmgﬁlyl;ranidlmly@arﬁhﬁra@alybmh@l%nfblcychc
wherein RL is G -C oa
wum%ré;bén@ahlrephen@hb@?émaiaé@wkwnzq@za@w&w gripplingp_

R AR Xl B B AR Sl AR ¥R prerred

bic@dicQtahipsydre qmlnnhnyl ahll Nequin6liayl4al kyl ) - am no-, aryl

or aryl substituted by one to three R14, whi ch may be
the same or different, heteroaryl or heteroaryl
substituted by one to three R14, which may be the sane
or different, aryl-Cl-C4al kyl - or aryl -Cl-C4al kyl -
wherein the aryl noiety is substituted 10 by one to
three R14, which nay be the sane or different,
heteroaryl O C4a|ky| or heteroaryl Cl C4a|ky|

o, o o o, R b . oy
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15Preferably RO is C2-C oal kenyl, C2-Ci oal kynyl,
aryl - C1- C4al kyl - or aryl-C - Cdal kyl - wherein the aryl

wWorRi0en9y4ds substituted by one to three RL13, whPChGBN9/000126

be the sane or different. -6- More preferably RO
I's C3-C4al kenyl, or C3-C4al kynyl, benzyl or benzyl
wherei n the phenyl nnlety IS substituted by one to
t hree )
o1 6 g‘rﬁé? \gil] Fep%gg%l f:ﬂ?e’dsteﬁchgd;e h% eréa% a%l n %95@9 {helr
mnﬁtﬁta&ﬁ on pEi@tallﬁ uﬁﬁahyhted analoguePswdhess at:ﬂ A 7J?étrah§'dro-
C3- Coeycl oal kyl , - ) ,
%n MlaFW)?Fne@‘l @y&ﬁfi@uore@y@ﬁﬂt%r@ﬂ benzo-1,4-dioxepinyl,

& 04241 SR CARERAIM, L Sl O kiAol SWinyaro-

ﬁ?@xﬁltﬂtj'lktetrylh)akqﬁurml M&hwpthwlY 01 Caal kyl t hi o,

kyl.- 25ani no, N-di - (G - C4al k n no
o Car e it eftuncs By sthbertty e & oot rony Bigh modifis
ktEers R0 fPlarfdé. G kG R « “hehﬁ&ﬁél%éﬂéctl% all6R® BREN the quantity of
substituted by one to three 4 may be the sane

svchdi dofnaroand or mtylbm@noncafautﬁwormiouadg/thaox cmwoyﬂ producing a

ﬁﬂ_‘ﬁ% fidl %rﬁtelﬂggl@%%gﬁ%gtog gié’grgwﬁmffp? ut egiont/ro 1ng or 9nod1frymg effects

h&ltﬁfe@.ﬂrdﬁbﬁtto@ﬁ@hkﬁdturﬁlfdd?ebgﬁ&ﬂtr [ Yor-efedmpléakikiite, Whadetioh, leaf
t he heteroaryl noiety is substituted by one 30 to

bumealbmism, dyrarang shelthe tike. hederme “piante]} fefeay orall physigpbpayts of a

gfanf" éhﬂfﬁf @éﬁssgé«%c#ﬁ'hg sgﬁﬁl Q%Bt@ t'ﬁg{r?,estéglsd' staﬂ@! fb'ﬁaQ@%nd fruits.
e e sare of et er oaryl oxy or

ﬂ”ht mlmé‘ﬂqdus’kgs istelddditd ut’iodldieksysllpsreedsf, and keedbngd’] 4s welh ackstablished

¥ ga?ﬁpt tsegg\f‘jn%%bgfﬁf f.erent Yt %Iglg o o é/ ls{o?}lgg breakdown of

QXu&%cé Rolt¥RSoft fb aﬁ@ﬂ{e‘f% @er&ﬁo %Qﬁsrﬁaﬁ aﬂfcular in a plant (in
different, or heteroarylthio or eroarylt

Blangd)i t ut ed by one to three R14, which may be the same

Cer - Bt prn sb sl §Frh ook Seamatriiuldiife 7 which has o

fiegatid@titdrpe, FORX@MPIABA ¥n BlyzenSitdrh o4 8L dBkyl@t of a carboxyl group, or
Cl- Chal ogal kyl . i Pr ef%gr ably each£1R13y| S v EIOTP

# ﬁ@rep@wd@ftfmyn%ﬂb whighthes a pogitiva ehdega, forcxampleapp &nkiyegen atom

f
e T T w—.
By adilkmtlmmhe coEntler ion 1Plti@fe§staﬁl}¢| of tﬁflﬁﬂiﬁo@té‘éch%eh VYherle lihe counter
ndependen alo, nitro al oa
' re@% EW catiorfhe capnirigh teew%%é@aﬁ&re@e&l alilimeta & sich as
Qfdﬁfrﬁ bf ?&tagﬁtﬁH ot aftafk Fm: méd apgt{c as Ha %ﬁ&turﬁ%ﬁ@ ¥4lcium, or a

et hyl, rlfluoronethy met hoxy an tritl uoromet hoxy.
Juateynary anboatiivme ase sueh ansmmonom pndieiramsthalanendogmoWhere the

R Sorhetf R HEE Gab A eBRER ISR B e, hoxide, or a
Ezflfd@@h(tﬁ/é%(ﬁh'lﬂﬂﬂétor%forﬁhdﬁonpound of formula (Ix) 3 A A"

NO 13 15 wherein Al, A2, A3, A4, R4 and R5 are as
def i nElge (tqmpoamdsa%@undladf) apenrdingo (he)ingentioralsodnclude hydrates

%‘c “%‘SJ é%ly‘jmf‘i 50 %g é“%‘t%ca?ah %%al kyl -

Cl - Clmfdm&wames 6pal Jal AP A'J RQ:,]RéRé,le%;\RRyN R®, R9, R'9 R!' R!Z RP
Cl- d,0al koxycar bony| - CI Céal k ){)

A - @tea kY. mm%@nbe‘rﬁyt owtibelogal ky| -

IV, N- ocC ny4 G - Coal kyl -

aryl %Ijefe Y@?&&%‘%e)oaf?p}gﬁy % ?re%pv\her ein the aryl

noi etMotesprefebaitly npjtoetdvobgfmlnaztm3 tntdrA aIRN whi ch may be

t he or . di fere b he £yclyl - CLl- Céal kyl - or
heteﬁg§§ referably g tg‘mg ?E{g %ﬁ% het er ocycl yl
noiety is substltuted by one to three R7, which may be
the sane or different; or a salt or N-oxide t her eof .
The preferences for A, A2, A3, Ad, R4, R5, R6, R7,

R8, R9, R10, Rl11l, R12, R13 and -14 are the sanme as the
25 preferences set out for the correspondlng sub
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201 n anot her enbodi nent the invention provides a
met hod of controlling plants which conprises applying

wo eooblogo4pl ants or to the | ocus thereof a herbi peTiaBko9/000126

effecti ve anount of a conmpound7 of fornula (1d) OH
(1d) N wherein Al, A2, A3, A4 and R4 are as
defined for a conpound of fornmula (1) and R3 is 25C

cs. By eI R ey TR ol ot . tons

oECo& Mkmyy. Cl CGaI kyI - G ocyanoal kyl -,

oaI kox ycar 13)/ TS 2009/ 090401PCT/ GBZOOQ/ 000126
) Marg Rrafsy ly eachR is hydrogen, C;- C4alky1 halo, cyano or hydroxy. -

N—Cl I

NN Bk &@%*??9%%92%55 e o or bromo.

aryl - Qet éit‘ealrkgﬁepreferahly;daelﬂ{ @Gazklk;glen ombidom n the aryl
noi et s }Jsélrtu % netothree R7, which may be
t he sﬁ/ﬁ’é BReISTRlY GAGh K 1S By R&%¥er ocycl yl - O - CBal kyl - or
het er pearghylyRClis E?&rb%éﬂbc. mﬁkf‘ocl Td}ﬁ‘albﬁk r 99 )ezinéényl

moi ety is substitute one hr ee may
§e~Q4hQi0rdhi¢re'l dEz-G4aﬂlfyewle¢rtCz—64hah)a§<ahyl Examplesr pﬂeuch preferred groups

B nyd O Rl ST Sy oSy o by O, 2B ey FPipmy. 2-

flasrotduieylCD R IdeBRRE@HYY 252D s fludieeils/], el lyR baeBRAUNG &@fpropargyl.
formula (1). Theggreferences for R3 are the sane as

the pMerepefaaalyRetis hyrogesy Cr-fealkvlr Feolntenlky, Co-Caalkenyl or
I .

LRSS Sl P SR D PR ARy e,

éthylr,rﬂJQadiﬂh@roaertbylnb,&lél—tneﬁlndroaﬁh;ﬂuairyl bnpmpargfyh rther

o o chmbam iRty K Shdraeets by Erdoh i eriloatel Of btk
Blampiés ofaﬁlch'ﬁfos %%fe:ﬁ?d%ﬁﬁr §$0rq@3f drOBGrH RN, FRABAUNE, £5- dlﬂuoro-

formula (1) and group whi ch” caR bPe netabolised
ctbylaprrw@tvamgxl group; or a salt or I\I-oxr de thereof. The
36 R8 RO R} RH

glnodqe pfﬁfefir%d ﬁllhg?%plgﬁic%slssof dIRiIOS? %ﬂ% the same as

t he pplef&arﬂy RESs &1 o0y uBktithide be Ohsé BSRHAPRP, WGhlch  may be the same
substituents of congounds of the formula (I )

o diffetent 0B BeterparyRor heteroptyd suhshiitegsbyt one tptlaee Re,rwleeh gy be the

g correspondi ng substituents of conpounds of
%c&?rerr(%ﬁ%ff%ljlgﬁt except that R5 cannot be hydroxy. Another
gr oupMote prefiehblg Roarpbsibatitated bypea nslthref RY, eviied may be Jhe same
R5 ﬁj 0?1R4_P41 A3\ OOk4Nh13 20 .3 A wherein Al
%rzrh nt 0nRe iAMABIGYRRGNF B0y L CORFBIRRUD O Mhﬁmrgaternf
Aty dre g PR b

- 5 ocybéll oal t%/lﬁéé iés’ WC}:1 I%%)I/lc oa*lf%?eﬁ%:f fﬁ%}é%ﬂa‘% XB blcyChC

l@szﬁd:rh@i)yy cOontaddizg klyto thre€lheEraatorms @dbSleted by one to three R wh1ch may

Ci 5 Ci oal k | -C - Coal kyl

%%FS%%P%#F gg%:/ar bonyl - ?31 )C/JGaI kyl -, N,

N di - MGIs (%saerébw R? erpheﬂfeﬁ&tmdr by &Po toQLre@E‘re“l KyR? is pyridyl,
y

aryl - Ci al kyl - or ar C1C6alkl-vvhere|nthearl
mr@ﬂwyr,gh@rab@ml,tlm@aolwy oxatkiazolyly qrrtb@z@yl syistisedry omsto three

ét er ocyc?{)r3 E“éf &aﬂrﬂtdlffe%nvt\inoetrlgrrlgEi%{’ri1 %tgersogggl“bﬁ*‘yl Sbstituted

byporet ty thiee Rﬁb@hﬂch lrtt@d)ebhe I eririféréﬁte WO

2009/ 090401PCT/ GB2009/ 000126 whi ch may

the siAnegrefgired embediment Ry ivg. 5 elsétrgkermnerhyléw ez»r% be
met abg)l

rher oayane Fefbo@ KR e 172Mbroflh. PeifBlose Mol Hn5E
(acetil qnne;p)ef&rr@d ekmhqdianR“omd cftﬂorpneﬁwlfﬂubr@phem'ht hyri d

in-3- S 158 8-1). The
pr ef e&‘é%@égerg 8&5@6“&% ‘S&AC%A%PFg 7, R8,

RO, RIO 5RH  R12, K-13 and R14 are the same
as the preferences set out for the correspondi ng sub
stituents of a conpound of fornula (1). The

preferences for R3 are the sane as the preferences set
out for the correspondrng sub strtuents of a conpound

o r oy " [—. o



preferences set out for the correspondi ng sub

stituents of a conpound of forrmula (1) 10 except that
woBoogasmoet be hydroxy. A further group of novePCT/GB2009/000126

conpounds_are conpounds of fargula (1d) OH AR4 -Al 2r

(1d) O A3A4-N 3 wherein A, Cl-Cloal kyl,

C2- G oal kenyl, C2-Cloal kynyl, C3-C Ocycl oal kyl ,

G ocycl oalkyl.- C.1-. 15C8al ky| - .
¢, SV s R L pegmethimtepyt
Oa| kolﬂﬁﬁ’é lh@fb&‘lied embodiment R 1s 2- chloro 6 tnﬂuoromethyl phenyl.
N- Cl - C3al kyl - am nocar bony

N, N- onIn 9@ pr@@meﬁynwoém%&r%wmmr@ém@w phenyl.

aryl - I A gin the aryl
ggo] ety S @J geyeae éytghé(?édﬁlroé% \Nhl ch may be
the samenopreftnfel efrfbbﬂl,mdﬁt Rhat 26-dixjiliry-4- tﬁﬂu&%ﬁieﬁ)dx—y—;ﬁfenyl
heterocyclyl rein the heterqcyclyl

noi et Y1 Pre @G%‘i@flﬁmbéélmtﬁ}“%@%%6%‘?@@02’@6@1 whi ch may
be th d
*her o0} S eRincll b Ba i ROls 25 B hlorbyl g e
4- hydimm)eﬂrefmiettyﬂ}badmﬂsmmé}st]S-dwhlwd)-pyued}yl-];)l 1, 8- napht

hyrld 2(11 80634- 13- 9

o chi 0t B ptred Dad ek R s i sr B A, 6.

napht hyss refeaeaaaqbo@mn( AR ROy

6- chl or o- 4- hydr oxy- 1- net hy yl-3 thlen3 y1) 8- napht hyr
i di n- By{ an¢)pretered eabodimsal R { de\lom‘nm?)zd- 1), or
6--chl

25¢et hg“l‘”}f’ Brofsrmss smpodioy penLR’ 5. Hysicklogo Rkt i di n-2( 11
1) -ong oﬁEhﬁeféheﬂ emdodiggent Rf is8- tr1ﬂ%3rom%3hyl%xaﬂllr5 R4,

R6, R7, - and R13 are_the

same Bsonfme%;rréﬁ embpdigent Ry IS&JWC¥WF1,@HE°’@QW@%§'dhd| ng
subst { r{%&gé(}gége BHEB%HEF\“ Rio. &HBJM £h||3/ thidd8 5-y1

prefere are the sanme as erené@s set

out f Breferhldydﬁns hyrhomyilR?g)mﬂslP-lcmbemylsxyoftrlaRl:lemrkyMHyd or R'%

of fo Ia (E%yexcept that R3 cannot be hydrogen. WO
GB2009/ 000126 - 17 - The

R® EH@H@ §11<5/f‘ cIaiqLa&rﬁenlyl {@- él%alg%}qwr ﬁﬂyl-@zidﬁikﬁ- bRgryl-C-Caalkyl-

conpounds the invention
phowinibs atw ey duswbstitofedtbyranelte fige substitnaeis éndependently selected

b i d R5 h
fn2 OIS cAdd BltororeLingd e Bligk §-Eudg, o have
R@QB/(QQQMHyl RCIC(#B7£188k P00 L cyclbBikyl-C,-Clalkye, €;-Ciohaloalkyl, Co-

Table 2 ErOV|des 70 conpounds of fornmul a

Faaliens, Br-Grslomyh CoroaBor o Gptny (e -Caatey o Ry, Ci-

B8R Bt i rtb B 7 g BB S Cr- i M- alighaminos

Prodi-@esCalkyd papoondsylafr afyd rsmbdtmtéd by onavbehree RA* lvdnch may be

-chl oro-3,6-difl uoro- hen .R3 .an
A of idfedepts heteramp Lomotepiy L Supstitoigd Py e Ty Mg qich may

K@ttﬁ%ﬂﬂﬁ@ Bp gﬁ'fe?éntfdi‘&ﬂgl @4z(li<yl) or &ﬁé?@qﬁk&ls wherein the aryl moiety is
-chl oro-4-fl uoro- have t he

msu@@d bysensdo |thre€r Bbﬁ avhlch rﬁa\bb@ths samd abdiffenp hetaromrsl-Ci-

0 d
IR SPORRE B G pferein hE1Elefog s ubptnygd by ome 0
RS, 'lvhiih @ithyi e thebdrke 3 dﬁtf@%ﬂb |a?yl&ay— off @A y0 silfsEititetEBy one to

70 cogpounds of formula ( ﬂ? where R4 i s
threehiR o whish arayl be the @prm’aorash erRt, ligigeoarexyy £F helsrqargory

Ed%sf{ﬁlteédeoy10ne-|£§ %ge ﬁ“, 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;
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Tabl e 7 provides 70 conpounds of formula (1'), where
R4 is 2-chloro-3-trifluoronethyl- 15phenyl, and R3 and

wWR0bavk40t he values listed in Table 1. Tabl e 8S8PCT/GBRI0G/000126

8 provides 70 conpounds of forgula (1'), where R4 is
2-chloro-5-trifluoronethyl phenyl, and R3 and R5 have
the values listed in Table 1 Table 9: 20 Table 9

3k onb ke APRBL o fatiy] SRy o ahb S kG Shpo e

tshiBstit@ntcifiddpeiddlyistlediad fr@m]haldr %pﬁxﬁ) hftio, CT@%hlﬁyll@l-Qhaloalkyl
provi des 70 conpounds of fornula ), where R4

2r 8. diselkpey; o- 6- fI uorophenyl and R3 and R5 have the

b Ta le 11: I 1
3 BGeE Bl T eyt or BRGT eyt @b ope o five
Zulstittienty! 1ﬁddpe15de‘ntly@éleﬁb@ﬂ’¢m hatd)@yitd, aieh, B>-Chatksl, Clil@6haloalkyl
values |isted in Table 1. Table 12: Table 12 provi des

'%%&ﬁﬂ&%@%f formula (1'), where R4 is

B AUy, ST R Sl o,

'm -(Gelppymadengk, €eChalalldxy) C,-Ghetkglthié-,i - C4haloa1kylth10- Ci-

IR b oy 5w G90R DaT o 6 ubasgikvisulfonyl-

31%/1 or I@phﬁ)stltﬁted me: Qo fide RIRMIARS 11?(9: pERIERAY SslSctad igorlgs halo,

formula (1), whére R4 is 2,4-dichl or o- phenyl,
syanoRaitieal e Coalkeyly@l -Gemloalisil od Ci 1€ s3lbk g ot hetTriatyd O.ﬂ_BcterOBryl

g&ps 181’[62;’@;) 31%%% es 7%%&}]%?5 11 ?P‘gzn%ltl&%rapuﬁigg ﬁl%)%l)xe{lﬂ, cyano nitro, C;-
CAlkgsCl- Cg}imlky] oirajgﬂcggalkox}]'abl e 16: Table 16 provides
70 conpounds of fqrnul a where R4 is

2, 6- aMere predr it Ry lis hbédwmg’ Y- FER Npgrbonexy-al ues
li st eﬁv%;{‘mggmfrgfeﬂab ﬁg(r fgﬁ’;",ﬁ“’%’e g@ﬁk&&&lﬁﬁl’&ﬂﬁ&ﬂ e.-

conpounds 0 ornu a
Q)Azﬁkyhydxhdyoa@} €, -ﬂ;alkbxgoasmmlt—@ pEyalkdsnyhereianhe £31 moittyRs

| d Tabl . Tabl Table 1
ﬁ?bav %@%egg 6"u fjgwsiﬂcﬂfr%%rhﬂetae éfrmsa or &ﬁé@@t hateraaryl-C,
R%éﬁk&ycd?lh@feﬁb yILE ! @+a‘ﬂ€8’x9 wlﬂe@eﬂ%%er@ﬁ?ﬂ%blet}aﬁ gulﬁ%tlﬂ&g by one

have the values [istéd in Table 1
mh}:ﬁed\n ;,dduclyday berieusans ooﬂlffancmlCanalkylg:arhmfl@(yij €6cyclo-
and, R5

RS CP o PAR Cir iRl Bty T g0y tcarbomy -

Qi)@VCQE%II?&deéfBM&IM‘s‘: - (L@n(w&laar(;bn})loxyﬂh@r @4.&40)@801 Caalkyl-
3-di met ho and R5 have the val ues -

P%réQré'dP% anéaﬁ(ﬂth;w@bﬁealmcarbmﬂpwz@l praliexearbppyloxy-, Cr-
“net ox? EEB?JP@ #%o(?zé atll%?"%y/g}gﬁ g%’,lé”é'n’ CiGaalkylthigcarbonyloxy-,

N 6(91eCIaﬂiQ'Cli-\aailmr&arHon§1beyJ-d MV ;ﬂa—?@ ﬁCJa}Ik)a‘ﬁIm)hioearBBnyloﬂ'ﬁbb@L
vi des 7 ounds .o ogrmula (1'), e R4 is
‘T’ﬁ'yl Ehiy ﬂ‘&r%ﬂggWV' subsfifuied bé(rﬂﬂle%tm%ﬁ/%WWEwbé‘Paé’&e the same
bx‘ cﬁff@l‘éni Bet-gﬁﬁ}ﬁcalﬂbonWﬁ ogﬁcteroarylcaﬁ?&‘g?o)%l?’ sEsAMEESY difd to

conpoynds foor mul
threerR ) \Mmpb myﬂnoxlye qmmmd,lffaemaml-m -GanlkyRBrboaylexy-her aryl-Ci-

(;%Jllgy St I R Ih%lf? g.r}(l Im()letyv\ﬁa’ﬁ)ét tﬁae%]%/ oneio bhre Vi{d‘ewhlch
?' bt fﬂe%ﬁﬁm@%ﬁﬁﬁ‘ﬂérerﬁ hﬁiféfbaryﬁ@?—ﬁk?l@ﬂrb@ﬁylﬁﬁy rthBRroaryl-C;-

ues listed in Tab

lemmiwwmw d)em%yl moigty-is yahistitntexihy onpatb [tleree R',
Ghighn L8, L STRAYANE aflol Bih Aokl dracBRicivloRy-

dubstitacediby o'ﬁabcb ﬁhrée R*Fabhfeh 26y be the same or different, heteroaryloxy—
carbonyloxy- or heteroaryloxycarbonyloxy- substituted by one to three R'*, which may A
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5 Tabl e 26 provides 70 conpounds of formula (1),
where R4 is 3,5-dichloro-pyrid-2-yl, and R3 and R5

wanne/otdael val ues listed in Table 1. Table 27: pdrBB2002/600126

provi des 70 conpounds of formygba (1'), where R4 is
3,5-dichloro-pyrid-4-yl, and R3 and R5 have the val ues
listed in Table 1. 10Tabl e 28: Tabl e 28 provides 70

g)%gﬁ) ﬂﬂﬁ o%ff%%fé&"%y@h&,:ar%btﬁ@@% %5?1%{14%5’0%3\,%‘/1%% sub?tltuted by one

Ith 8&6&Ri40w15ﬁh|nﬁay]be tﬁ'@bin& &Qilfferent orT Wé@m&ﬁhi@bﬁl’bbﬂﬁ&xy Or
conpounds of fornula

heteropr pHyiofasgny loxy- %Lbymtuteérbd 0115 mthaWoR‘éavlwab gayhe the same or

L

$répaciiytdntyo bmzmuxwmathylcarbanylom ethyllcﬁiﬁohﬂuey $ he-pra;bylwbonyl-
listed in Taple ;gble 31: 0 Tab } PFOVI 70
@gmbglmagylgﬁr ?IB'll‘?ﬁ.YI" £+ ﬁcarm BEYRA- 1|fn§thy -propylcar onyloxy— tert-

%u &'r&m Wélbﬂroﬁ_y%.la\rbo%ﬂ:gxﬁ%cay%ll}gy gigll-grﬁgsyi %%20#86)@3,3

ted | ble 1 bl e
chlwpouﬂhslcaxborﬁ)doxwl taiflpprometiieariponRibxiys, allylcarbonyloxy-, (E)-prop-1-

Ioro d-.2-yl, and d R5 have, t he e
endr B PSP et bt Bo T i By Tibth Fnd R idony-
GQWJ@MBQ%aﬂ;onfy%EfU |té7rt-()1!1to)(yca&‘mﬁ15/ﬁ)x?~4 bub2- yn- %loxycarbonyloxy-
3-chl oro-5-f 1 uor o- R3 and have t he

@ﬁWb@carbgmé@lxy—nNn\g@w@lY!@mlrr%p@'ﬂ@nxbxy- phenYl%b@lmxy- 3-methoxy-

0 4

BhEK g RS2 PRAD e et SN (ontyipdtBERAoE. Libappey
barbenlbey-y 25 uimethiys fugsh- B-@léﬁﬁhﬂn@lo&y— ﬂabﬁl&n%ylcar—ﬁ@bybx%3 5-

provj des 70 conpounds of formula "), . where R4 is
§lrset%¥1rlﬁ<i>>@ﬁ1>lo4 -ylegtpenyory-y fnd hﬁae PH}?dl'PééPaH)é’Wbtxbfe
val ue
20007 OSSO TRCYT BEAS087 od1 BEoy £1-Cplyfearbppylongy (i Caoyelo
Bkybawongdbxﬂ@zébalhmmmb@fyld)m ritphGsa{ltynylcambioaylexRg4 dis -

rdieneronsigRt. & Cralfpmy Ghearbandiie: GrCaribuies e atponsioxy- or
Jmﬁ’l%?ﬁ&o@irbér@'lcmgl- SExanples oMRIrE pffertel %oups for R’ are hydroxy,

di chl oro-pyrid-4-yl, and R3 and R5 have the val ues
meﬁtyéfdlrbqnyilmr @tlwlcaﬂamw@xss zso-nrapylealbenxdﬁms edsoppdcarbonyloxy-,

gotr%por o o&y{oxy??%?tfg l( Ir lcéll\r@ ?%;(y- tert- bu dyl%bor}?amﬁs

Byoleprbp carbbidsxyl-J zﬁIyﬁdrbdﬁyIBﬁbl QE)Lproi)OlT&bﬂEykSﬁbonyT@QJ £2-methyl-

39 provides 70 conpounds of formula (I"), re i S
Qm@m 88-d- sécatrbq’rm QISR GAT B IKY3- tyrt-buawcmoawaxmbuw -yn-1-
I 1. Table 40:

?ﬂ%?%&%%l d S %ﬁggbﬂgogﬁg@eof formula (1), where
R4 i SMR)scplleﬁaraiﬂ&'s lis Iﬁ)}dm}oﬁe{ChylkﬂBpﬂoonyioﬂy y - Qamlrltomarbonyl-

0108 G et Poty St A aRIe gt o0H REAterred Erpapgfhe RS are
Bﬁdrb)‘éy gnéih)ﬁcirbbx‘;}hb)@f Oetﬁ’%Eérgoﬁ‘leiaa t@&gro%l&l‘%n%x@a\#ﬁpropyl-

e values listed i'n The conpounds ~ of
tarbenitloxyn, briy2-Wearheridoxyy, Zrmednyil-erapybdarramyloxys,, terftéxutylcarbonyl-

exa t he, net ho scribed.in Schemes 1 to 4.
B oSty o PR PS8 1 Schenr 1
wher eifod¥lprefgred AmbadicheAdR Alschyafoxgef i ned for a
conpound of fornula Ri6 is Cl-C6alkyl can be

made Byoneayeferisé e@bO&meahRnts@rWr,ﬁéhea@ndl d¢ GiSnpatkyd, Co-
2
oM, B BloptPor ACOEAR, AmEEL SR iR e

peicpis sibstithed byone kefier ttubstﬂnente krilepérelentiyngelected from halo, cyano,
transformati on of an am nopyrazine acid to its nmethyl

ester can conveniently be carried out in a suitable

sol vent m xture, such as nethanol and tol uene, using
(trinmethylsilyl)diazonet hane as reagent. , A3, A4

2) Conpounds of forrmula (5) wherein Al, A2and R4 are

as defined for a 30 conpound of formula (1) and R16 is

Cl - Coal kyl can be nmade by reaction of an am nopyrazine

ey Y c o
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5 reaction can conveniently be carried out using an
am de coupling nethod, for exanple by reaction with a

wa@emplovawaglt agent, such as PCT/GB2009/000126

bi s(2- oxo- 3- oxazol i di nyl ) phosphi_ni c chloride or
N- ( 3-di net hyl am nopropyl) - N -et hyl carbodi i m de
hydrochl oride ("EDAC'), in the presence of a base,

h @ Ly i ne. | i tab | vent h :
R Gl RERC AT o Sl d it Rl nr hotisc,
082?9 R gtaelya %«\gﬁlle %&%@%{ mn{p(%gl;;lﬁ@%élﬂgi‘(%)sygroxz

O+, xdn ome prefesed sabedimugt R i Rrecabanpooy whormer | inCGroalkyl,

SagbrosbabThE s eBBRRUs Sy Crfdptilai Cof e Cr

& Méifhyl E,ailﬁlkbkﬁi-kﬂlf{}@alky/le mva@Ht@hhlasclp@Iaﬂ@&J CﬂnCloalkoxy, Cz-
carbonate in N, Nd t hyl f or mam de

ﬂ‘ee@&f?@va&zsﬁoalmpéom G é@me&hxla%f Ur%ln&aélathaanm b . N-di~(Cy-
b
(SRR 60y LI 0805 o o
ﬁlffdnentﬁle)éroayER]I&tandyRIﬁsmtatedi)yabﬁé tcn&ndeel R]M,l\)/hlch ey be the same
f f I ef i d I '
5 ARk tr 1ot e S Whtembtba BPiRs Friybsuted
()?'bné‘ﬁ) tHREIRI€dvHih fhhy Bt ke s@&e%'ﬁﬁﬁ%&ﬂt' Ket&84:51- C?—fC4alky1- or

formula (4) as defined here in the presence of a bas .
Seteroand-(s daialkyl-evimssin dles heteroarybmietsbis sulssitwtediby osfutplihree R

b AL LB OB RS TP e

Mi;ch&ﬁay bMthe Rémebediferant, hetFo@bk e hfetéfoa@yl@ﬁ’j‘[mu&tdut@ﬁ by one
formul g can be prepared by reaction of a compound

3] th!fe@rleVQn%h By ks theemed different, ayithioaer %mocwbému@@ by one
BB oLl be e he X SiraR 6 oIl Bihorgary ihio-

Sudrstitutesl byl c)n,e to pire@R&L hidhrmayhise the espncwedifferent; and each R is
S YT, & Ul 8o RS E ey .-
eﬁlk&%fg%rg&?u mraaﬂw% t@.@snép%o- @HcRﬁAi@ggyemQ@ &
NoalkyBalfingl-, C1 C4haloalkylsulﬁnyl- C;-Cypalkylsulfonyl-, Cy-Cshaloalkylsulfonyl-,
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;-
Cealkyl, C;-Cghaloalkyl or C;-Cgalkoxy. Such R’ groups may be metabolised, preferably
in planta, to give the corresponding compound wherein R® is hydroxy.

In one preferred embodiment R® is iso-propylcarbonyloxy- or tert-butyl-
carbonyloxy-.

Preferably each R® is independently halo, C;-Caalkyl, C;-Cshaloalkyl, C;-
Cialkoxy or Cj-Cghaloalkoxy. Examples of such preferred groups for R® are chloro,

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

Preferably each R’ is independently halo, C;-Caalkyl, C;-Cshaloalkyl, Cy-

| Csalkoxy or C-Cghaloalkoxy. Examples of such preferred groups for R are chloro,

fluoro, methyl, ethyl, trifluoromethyl, methoxy and trifluoromethoxy.
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13 (If) WD 2009/090401PCT/ GB2009/000126 - 25 - a
conpound of formula (le) as defined in 5) by reaction

wowdob/ogo4epnpound of fornmul a R3LG wherei n R3 i SPEBEGB2009/000126

defined for a conpound of formpula (1) and LGis a
| eavi ng group such as a halide, for exanple brom de or

i odide, or tosylate, nesylate or triflate, in the

prese Sghiynec oRate )
opt 1 o Brerap 3oy RIS ARG RRAAT BUNTE CERIRE P helpatiot or
susiRo:as ErainpRs bbsch peifeieed grouss HHRY akl dhilcio) ﬂ/um@, mé&hglhethyl,
as_acetonitrile or /V,N-di methylformam de, optionally
u%ﬂ%ow@wbwé\féeth@atu ng, as shown in Schene 2.

7) Co 9] r

R3. &gglgle%h f{ fs rgdeﬁugy?&l% aﬂo %tro Aél o%ogl%kgﬁ 1=

are as |ne und rmul a
Qhaloa&kﬂhCR@uﬁﬂdOﬁ% Glmlﬂwwaﬁﬂﬁi}’l- C&mbﬁoiﬂk@%&@m?kylthw-

’ emilﬁﬂgﬁfﬂg@, g:o gﬁq?agl&?%@tgwl- Mﬂéalggl %%g Foagwlsulfonyl-

@pcgcqmyg@lggfoggl fornmul a (RL6C0)20 wherein RI is as
defined for a corrpound of formula (1), optionally in

t he pMise pméerdﬁly gadheRbis 1mm®stlp balassyianon it Gut palkyle C;-

B T et L EE s o

Bk &hpeeY LR Aldrd Prefeked 96 oBR?® are iodo, Blonte) KRIGES AR108S, cyano,
formula (.6) wherein Al A3, A4, R3 and R4 are as

aéio;, methyl,ethyd, t@ﬂﬁ@f@malyéﬁn«?tb@m rrath(orc)methmhornglﬂ@pmethylthlo
t han
o epairQ/}é g{ ,gr%f‘e?abl ?&’ch'?@‘gs I n@e}gﬁ%@ 155?? ¢, o llkggccﬁh%alkyl Ci-
Geahlkoed of @1 Z);heﬂ@’alk@@CEkmﬂplm dfsuah ﬁmsppmfedredfgr(fuplsrfw RS are

LG as, defjned in he pr nce of a base, such

M QRIGFA: WA, a@thsf ity St methexy & fgfugromethoxy.
IV, N- girgtiy 'ﬂ”% ﬁ?@lo‘iﬁqeﬂﬁlﬁ’@ @&hl%yﬂ ST, 0 SIS Gryl-C; -
heati ng, as’ shown
Co0ltyl09beeiRET GBIy B0RbaButed PG one to three R, Winhmayds the
of for a (1d) as defined in 6), can be prepared by
PR cﬁﬁjergn%omound of fornula (6) as defined in 8)

Wi th Rop@p x%ferﬁblﬁ IR° 35C Pt ARy By 051, aIRYA A bRy Ddr benzyl wherein
li t hi um hexamet hyl di si | azi dé, in ? suj tabl e 5ol vent,

thaohenyd meistyds substifyteddyrmaite thresr Rt ewhighyrirydyethe pame or different.
optio S ()] Conmpounds of

fgr rru?%rl(%f) ')Lé ﬂr%gﬂyﬂﬁeg@ﬁﬁl Efo%ta%gg%%@e%% 1epalrrrgd in a

one pMosppre&edlﬂlng b;yalltyf eat| ng a conpound of formula

‘h?xaﬁése?ry?@?%"? kicealivh G Siiatd Sof peaFioaibh Gtk O

Ly | Qi P 60 €l et

ornu an aci

' CE’IIIGO)QBCVM@L 0>- R]mlkeny&myd €E+Gadﬁyri}dox3a Chdiﬁpb:lyhUiooN -C,-Caalkyl-

SR CDIRo. aryborry! shisspled BY e |0 firge Riigwhich

ok Hiff 0 é\lhr "
GO Bty i By e

Whichumay be t)le sagng or Gffersnh eryltGruatiytionaehCi-bnd véi\ah«'frsm the aryl

%wg)ﬂs suﬁg tute V\% ﬂ;} Qi %A%ee%le%elgﬁlay ﬁmtlge & &rﬁr}p gln? I'glflt heteroaryl-

d‘:pcmkﬂaﬂmewmhrﬂfcl-gmm}l avhetein ﬁiedlet%l&rylanastﬁe fsulﬁb@lﬁxtbdlby one
by rgaction with an am ne of fornmula R3NH2 wherein

fRsh{e§ Ras vidush may be die samesidiflentoaryiosy or pey1qey) supffitiijed by one to
1

B by h o 3o B el ROBARNO] MR bl Bubstiuted

0o torthma\l@ lwdach may batheshmeor diffelatt em‘ylt}zﬂlo or Wylthlo substltuted

2009/ 090401PCT/ GB2009/ 000126 - 27 - 12)

Compounds of fornula (6) as defined in 8), can be

.prepared by treating a conpound of fornula (8) as

defined in 11) with an acid derivative of fornmula (4)
as defined in 2). The conpounds of fornula (1) ,
according to the invention can be used as herbicides
|n unnodlfled forn1 as obtalned |n the synthe3|s but

o o o o,



The formul ati ons can be prepared e.g. by m xing the
active ingredient wwth the 20 formul ati on adjuvants in

- WoOr@en9mol1 obt ai n conpositions in the form of fPEEGHE2009/000126
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20

25

di vi ded solids, granules, solytions, dispersions or
enmul sions. The active ingredients can also be
formul ated with other adjuvants, such as finely

SR ST B B P Bl R A B

BEle@afylthiy GdRitated Dy\oRB t& thrddR €y whishiifad 66 tiacdainear different.
subst ances or conp'nations t hereof. The active

i ngr edasherefesabdy Ri sis ispsprepylcsparabwiel in very fine

m cro Bi:SIi 0 . M crocapsul es
conta?ﬁﬁ%ﬂg§§g§}ve1§%g?§§@éﬁﬁgﬁ$E%gsgbrous carrier.
Thi s erddhiely R'hiz GieCialle/l bnQr-eghatailisylt 0 be rel eased
into the environngnt. in controlled, amunts

. (e.q.
s| ow PEAEaRE FachR c ibdpRIRdERY Rl ity @axf%«_aaqybﬁcgr%haleﬁlkyl or
L L
wwefluphemeshyltand nodipsayl e wei ght. The active ingredients

30can,be i.n th @armqf a .,nonalithic lid,, |n,t

7 or m BRVEH R | 0f EQepdga b, dor ol SurCgipation, o1
QalkdkyidR €, fQhRloflkoRy. FkahPs@f s@&ihreRRed gRfps are chloro, fluoro,
encapsul ati ng nenbrianes conprise, for exanple, natura

sitrog pgthiyb ethy L tuBberesiethyd| methogeanddriffnepeethersdi ene
copol rs l.onitril .pol Lo .
pol yebtaieamtRl i e 80kiloh B8 BSR4 Bl Gnuling tanggyetich
2609 20 A)liRETd HBAUAM 6100 1RblocustBereoLibsrbieilally effective amount of
nodi fied pal ynmers and starch xanthates or other
peryReg of fermult dXknown to the person skilled in the
art in this connection.RN ternatively, very fine
m crocapsul es can be fqgrnmed,in which the active
i ngredi ent is conkaiyed e formof finely divided
particles in a soJid : x of base subst@pce, but the
m crocapsul es ar &gt B¢ ves Sencapsul at ed.
The fornul ati on adjuvantls that are suitable for the
preparation of the conpdsitions according to the
{NﬂgrggltAl? [&2,34‘.&: Ahnﬁwgn 5 ardas d@f%n IdI £t gox%?&ur 'd%&‘?on%{lﬁ& fI) and R? is
may be ased: wat er, oluene,-xfiene, petrol eum et her;
Coghfaliiil, €, a0 | slkerdt €0 RalkiBYINGL-Calchiatbalk et OB, ocycloalkyl-C;-
ééﬁéohexanone, acid anhydri des, acetonitrile

a

¥ hettorbkoxgriyi-Corllsxlate-Cracyanelkladorferalbpyrrgieayl-Ci-

EBANALE, - ColIk AL ARROZEN Sy €Y< X SRH_ a5 L @ARY AR hinocarbonyl-
a?i%ﬁ’es?%?%ﬁdgzhcetlc aé?g¥q%?§:§?g§édﬁ do %F§® mocarbony
€, -Zsalkyghlaoyl € r Oqadknyd; ordirglt Gabedllayti wherein-thie etyh yiobey resubstituted

i et hyl ene_gl ycol , diethyl ene gl.ycol, abjetate,
by SR ERE RS ViEh s b i or ity PSS Ceprpio- o
RétOEyel i@ OulignewBirémGhe ABERYYcIfLASIEty is substituted by one to three
N, I\I-(ﬁngt Py Formanaer o et o yeigts foxi de, d
R . avhi¢tomanbe theisping oy effarens] 9ropsalt of Npexigdy therref gThequeterences for

thyl,sefher,,dLpr kepe 15gl1ycat di bepgnat e

[ ’5@%% ’t‘%l’ ﬁ ’a]T‘ k)i}l ’plyg/f’)?r{{oﬁ?dgﬁé% é?ﬁylﬂa%‘{]%t &re the same as the
prefirénckhiax amdor thetdayrespumdingr sabsiatiedts of a compound of formula (I). The
1,1,1-trjchloroethane, 2-heptanone, alpha-pinene,
preferenspeior R etathe same pnths preferepeesiset opt yerdhe carespprdiag
H¥GQEnD yty %o }%Jh%rd'of %ltﬁ)/lhgglﬁ e%e%ﬁ?@lht IQE&QM& t%lg’?irro gen.
gamuabut yr ol act one, glycerol, gfycerol acetate,
gl ycerol diacetate, glycerol triacetate, hexadecane,
hexyl ene gl ycol, isoanyl acetate, isobornyl acetate,
i sooct ane, isophorone, 20i sopropyl benzene, i sopropyl
nmyristate, lactic acid, laurylam ne, nesityl oxide,
met hoxy- propanol, nethyl isoanyl ketone, nethyl
i sobutyl ketone, nethyl |aurate, nethyl octanoate,
net hyl ol eate, nethyl ene chloride, mxylene, n-hexane, .
n- octyl am ne, octadecanoic acid, octylam ne acetate,
oleic acid, oleylanne, o-xylene, phenol, polyethylene

I NN A I\ ..
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30 after the spray m xture has been prepared.
Preferred oil additives conprise mneral oils or an

wo@ri0909040Eget abl e origin, for exanpl e rapeseedrP@i/GB2009/000126

olive oil or sunflower oil, epulsified vegetable oil,
such as AM G&J(r) (Rhone-Poul enc Canada Inc.), alkyl
esters of oils of vegetable origin, for exanple the

NI KGR AL

thd)ﬁﬁfmﬁrﬁbé Dlyidy ©BE PRhR r aslthe 1668 tIEPEIAI Hsbicilifly effective
exanple, as active conponents essentially 80 % by

OBk 0 alq@mpoegd@ﬁfgrrmlaﬂckh oil's and 15 % by wei ght
met hyl ated rapeseed oil ,sand also 5 % by wei ght of
customary emul sifiers and pH nodifiers. Especially
preferred oil addj.tife i se al kyl esters of
C8-C22 fatty aci I Sgspedi al |y the nethyjyderivatives
of Cl12-Cl18 fatty Asi &J exanpl e the nethyl esters
of lauric acid, pal ﬁitl acid and ol ei ¢ aci d, being of
irrportance Those ester&are known as net hyl | aurate

R Rorbae 4 R e B RS  Grahag of rllga v s
t‘f@lwkﬁ H}:Qméﬁwaés Ul SnfAeL | o) ci2AR0L 0, 298balkyl-Cr-

ni s ose and ot'her 0| derlvatlves are

&kdb}’lkﬁbvﬁloﬂ o€ hesakylCéhancianealkyl-, ar Gioalkaeycarbonyl-Ci-

é@%%)\'ﬁa% &1 C'5 qlE%lE%rlbltB{)gaé qnyg# I;'%al'?(gchJ ﬁ&o@lt aﬁ(gri ngl%bcarbonyl-_

addishlkyle sargla®, - Ogalityl driveyl- (E]nggdbk'}ﬂdwhyreﬁﬂﬂb aR@biodty W §ubst1tuted
surf ace- actlve subst ances, such_as non-j oni C, ani on

BY opaio thie R swhich sraxhedhe %ﬁﬂ‘bﬁﬂéﬂt Quhqta@méclﬂr@oﬁcaékyl- or

OBk PLIER! 43050 ALBLRESTI o8 B0 PRI v

R bzsltlelnnﬂg batle samicon diffetéisurideR Y iaatgsoupl whikk can be metabolised to a

AP0 BRPabe SARENA Gt WBROF TR lBiendes BAG o1 A R RS

‘RAREyRAIPONY! 1€t HOXYAARE o/ 11 samBGE Hid! ré’FeFefn@ésed%@ut'f& the

gi'ven t'o ethoxyl’ated Cl2-C22 fatty al cohol s having a
dutpspenduig %tbhmuyntapf oernpound einf@Gntuda 4D TlﬁmeﬁpteeseSCfbr R’ are the
cormerFl al I ai l abé urfactants ar

(a)rgf r?tes i{*é)ou cFS)Frg?peopldgl& S E%ltg?r}t? af; gompound of
fominfiRQU)PXcEpt 188 RE ¢hidlot Be BRdrspéik Mihe Prdfeteneddof R este 2 same as the

hept anet hyltri | oxanes which are commercially avail abl e

@regererzf@s st pylor thezprregponding substisugnés ¢fj a compeapé @f formula (1)
ntration of the surface-active-*

gub t?tg%@gtscsdlnrrl}&:bglhg?{& to the total additive is

gener kil dngther embddiinent3fBe Yveytioveprghides Enmﬁpjdeozf ooﬁtmihhg plants

tives consjsting of. mxtures. of aqi
wﬁac COMPHESS; apaiye%tg%%@a@apr i 'SF\ locys f@eﬁa@ﬂa@@ y effective

ﬁgmrofbfgoég@nd-rd{ff&%ﬁhﬁgl]ﬁfe (Syngenta AG CH) or
Acti pronC ( UK Li ed, 25 GB). I f desired,

it is also possible for@he nmentioned surface-active
substances to be gsaﬁa formul ations on their

own, that is to g%y wjthoyt oil additives

Furthermore, the Addi f an organic s8ent to the
oi | additive/ surfacfant ’}‘m xQure may contribute to an
addi t| onal enha' ncenenR’of action. Suitable solvents

are, exgmpl e,, Sol vesso(r) (ESSO)- or Aronmtic 3.
%?f@m @‘*?E&xpo‘h a@der@rea@sdﬁﬁp ftnét coptosnd pafaramladl and R is

%ﬁ A V%rk? Oal%%p'lacfdl t%‘a %ﬁ)gﬂ# efit l?cﬁp’ foahiC -

@ghﬂtyit lqr](:lWlk(h(}/S@I Cealityd- ,ﬁh&:]d@&ﬁﬁalbﬂq le-@roakknmyqaﬂ&my]-ﬁl—
US- A4, 834,908. A commercially available oil additive

di scl osed therein is known by the nane WO

2009/ 090401PCT/ GB2009/ 000126 - 31 - MERCE@( BASF
Corporation). A further oil additive that is preferred
according to the invention is SCORE@ ( Syngenta Crop
Prot ect| on Canada) In add|t| on to the 0|I

o, - o r S o - e
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- 32 - surface-active agent: Wettable powders: active
i ngredient: surface-active agent: 5solid carrier:

w@z@n0dmEst active ingredient: solid carrier: BCT/GBA@®9/000126

% preferably 2 to 30 %0.5 t9590 % preferably 1 to
80 %0.5to 20 % preferably 1 to 15 %5 to 95 % -
preferably 15 to 90 % 0.1 to 30% preferablyOlto

L L T e—

q @6hlkyl-h&yl'-ﬁ}/-€%1kﬂn or m@D—Cﬁ%eﬁ%M%&‘ém"/ﬁlb hryl thdtet§ idsubstituted
%78 %c) 25 %6 %4 10% 55% d) 50% 8% 4% 2 % 20% 16%
Byong r%thsee&  Whishdweay hedhe saperliiferenty ar hateropclynt alsilgyl- or

BEB SUBGERRFALIAL B S Bt Vot

80 wihibh mafy be thesenierortdifferbuty on odaltror M adde fiereof afhetprefeyences for
Al A% A3 A% R* RS, R, R8 and R'? are the same as the preferences sét 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.

Certain compounds of formula (I) are novel and as such form a further aspect of

the invention. One group of novel compounds are compounds of formula (Ib)

R
Al 4
A“ \ AN R
(Ib)
\A N Y0
H

wherein A', A%, A, A* and R* are as defined for compounds of formula (I). andR’is a
group which can be metabolised to a hydroxy group; or a salt or N-oxide thereof. The
preferences for A', A% A3, A4, R‘, RY, R6, R8, R9, RIO, R“, Rlz, R'? and R'* are the same
as the preferences set out for the corresponding substituents of compounds of the formula
(D). The preferences for R’ are the same as the preferences set out for the corresponding
substituents of compounds of formula (I) except that R’ cannot be hydroxy.

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

R
Al 4
All N
(fc)
\A NS0
IIQB

wherein A', A%, A3, A* and R* are as defined for a compound of formula (I) and R?is
Ci-Cyoalkyl, C,-Cjpalkenyl, C,-Cipalkynyl, C3-Cjocycloalkyl, C3-Cjocycloalkyl-C;-
Cealkyl-, C;-Cjpalkoxy-C;-Cealkyl-, C;-Cjocyanoalkyl-, C;-Cjpalkoxycarbonyl-C;-
Cealkyl-, N-C,-Cjalkyl-aminocarbonyl-C;-Cgalkyl-, N, N-di-(C,-Csalkyl)-aminocarbonyl-
Ci-Cealkyl-, aryl-C;-Cealkyl- or aryl-C;-Cesalkyl- wherein the aryl moiety is substituted
by one to three R’, which may be the same or different, or heterocyclyl-C;-Cgalkyl- or
heterocyclyl-cl-C6alkyl- wherein the heterocyclyl moiety is substituted by one to three
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d 5 %25 %50 %80 %4 % 3 %- 2 %3 % 4 % 6 %5 %

6 % 1 %2 %- 1 %3 %5 %10 % kaol i n88%62%35%
Wab@metve ingredient is mxed thoroughly w tRCT/H82009/000126

adj uvants .and the mxture is_{horoughly ground in a

suitable mll, affording wettable powders which can be

d| | ut ed 15V\/Ith wat er to gi ve suspensions of any

’ ! I{agh?@é? Bﬁ %@%:og Hgfeéqaﬂt-rhe 1%%&?%1;3% edl ¥ tetri,:}gtabolised to a
ﬁgcgr Jé)e%rog%, RN loP 8 03 nERS: %%\X@é&tthbtsthé B&Bpound is not 2-[4-

of f 1 n vacuo. I norganic carrier98.0

B@é’tyﬂtﬁ@) VR (dhaire2erxool -phenyl-118agapbthyridivatsgh- lomethybpyridimum

R ST W IR S

RPeR@aRiti £ Rmhl%ttﬁé‘%é/\dsttﬁe prr@icay b et ik m‘eQJorrespondmg
Noh- disty coated granules are obtained in this 5

snbstiwents p6a cempoundef fepmavku(1p sThe preferences for R’ are the same as the

preferences set out for the corresponding substituents of a compound of formula (T)
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.

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

OH
1 4
A|2|/ A\ AN R
I (Id)
AN 0
|
R3

wherein Al, Az, Al , A* and R* are as defined for a compound of formula (I) and Ris
C1-Choalkyl, C,-Calkenyl, C,-Choalkynyl, Cs-Cigcycloalkyl, Cs-Ciocycloalkyl-Cy-
Csalkyl-, C;-Coalkoxy-C;-Cgalkyl-, C;-Cjocyanoalkyl-, C;-Cjpalkoxycarbonyl-C;-
Cealkyl-, N—C1-C3a1ky1-aminocarbony1-C1-Cﬁalkyl~, N,N-di-(C;-Csalkyl)-aminocarbonyl-
C;-Cgalkyl-, aryl-C;-Cgalkyl- 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;-Cealkyl- 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; provided that the
compound is not 4-hydroxy-1-methyl-3-(2,4,6-trimethylphenyl)-1,8-naphthyridin-2(1H)-
one (CAS RN 380634-13-9), 6-chloro-4-hydroxy-1-methyl-3-(thien-3-y1)-1,8-
naphthyridin-2(1H)-one (CAS RN 174347-23-0), 6-chloro-4-hydroxy-1-methyl-3-(thien-
3-y1)-1,8-naphthyridin-2(1H)-one sodium salt (CAS RN 174347-24-1), or 6-chloro-1-
ethyl-4-hydroxy-3-(thien-3-yl)-1,8-naphthyridin-2(1 H)-one. The preferences for Al, A%,
A’ , A4, Rl, R4, R6, R7, R® and R" are the same as the preferences set out for the
corresponding substituents of a compound of formula (I). The preferences for R’ ére the
same as the preferences set out for the corresponding substituents of a compound of

formula (I) except that R* cannot be hydrogen.
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20 F8. Suspension

GpReNt ratesa)b)c)d) active ingredient3 %0 %25 %0 %
erﬁyréne glycol5 % % % %
Table 1 provides 70 compounds of formula (I'), where R* is 2,5-bis-(trifluoromethyl)-

phenyl, and R? and R® have the values listed in Table 1.

4
ANV R
| )
s
N” "NT 0
R3
Compound | R’ R’ Compound | R’ R’
number number
1.001 H -OH 1.016 -CH; -OCOCH(
1.002 H -OCOCH; CH;)CH;
1.003 H -OCOCH, CH,
CH; 1.017 -CH; -OCOCH,
1.004 H -OCOCH( CH(CH;),
CH3), 1.018 -CH; -0COC(C
1.005 H -OCO(CH H;)s
2),CH; 1.019 -CH; -0(CO)0O
1.006 H -OCOCH( CH,CH;
CH;)CH, 1.020 -CH; -O(CO)SC
CH, H,CH;
1.007 H -OCOCH, 1.021 -CH,CH; |-OH
CH(CHs), 1.022 -CH,CH; | -OCOCH;3
1.008 H -0COC(C 1.023 -CH,CH; | -OCOCH,
Hj)s CH;
1.009 H -0(CO)O 1.024 -CH,CH; | -OCOCH(
- CH,CH;, CH;),
1.010 H -0(CO)SC 1.025 -CH,CH; | -OCO(CH
H,CH; 2)2CH3
1.011 -CH; -OH 1.026 -CH,CH; | -OCOCH(
1.012 -CH; -OCOCH; CH;)CH,
1.013 -CH; -OCOCH, CH,
CH; 1.027 -CH,CH; | -OCOCH;
1.014 -CH; -OCOCH( CH(CHas),
CH3), 1.028 -CH,CH; | -OCOC(C
1.015 -CH; -OCO(CH H;)s
2),CH; 1.029 -CH,CH3; | -O(CO)O

CH,CH;
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30 formula (I) + acetochlor (5), compound of formula
(I') + dinmethenam d (260), conpound of forrmula (1) +
woredooigiabl or (548), conmpound of fornula (1) + PCT/GB2009/000126
S-nmet ol achl or (549), or conpowymd of formula (1) +
pretilachlor (656)). Mxtures of a conmpound of formula
(') with flanprop-M (355). WO
29 6090401PCT/GBZOO9/000126 - 37 - Mxtures of a
, and of fornmula (1) with flufenacet (BAY FOE 5043)
(136R)3. priided T RSonouad CoONBaLE (1) wh@rfefRﬂ ig24{ch)orav3tdadifluoro-
groxasulfone CAS RN 447399-55- 5). Mxtures of a
eberyband Rofand & hayethe valugs bsiedsin Tabled i nhi bi t or (e. g.
qgggqund of 5 formula (I) + isoxaflutole (479),
nd of formula (lI) + nmesotrione (515), conpound
Gﬁblﬁadrpfuhdes( 70 commanm foatudh @) GAGRY 182 3h00e-#1f1yo-phenyl,
rpﬁ(j {1 g + sul cotrione (747), conpound
We)t &V%hé‘??ﬂ@ ediipdabledas RN 335104- 84-2),
qggqggund of formula (1) + topranmezone (CAS RN
Z10631- 68-8), conpound of formula (1) &
Iabiy Groeyides 70 tfundst dfdesailh Ry Where R/1i§ 2@hlore-5t flucse-phenyl,

IOREL

e Ko ROy des g dabledn. 2. one (cas RN

FRROEO- 68-5), or conpound of formula (I) +

4-hydr oxy- 3%9(2 ( 3- met hoxypr opyl) - 6- ((R%fluororreth yl)-3 ,
Tplg/lp iodirenitesc Al eomppundinidomndp )zwln?rs -lsZ@hIOZO@h@lyame‘,R and
B M xtures of a conpound of
EOP?T\U%%EQ??]%Q%?%#1n’1£a;blea12| ne (e.qg. corrpoum of formula
Chble #; atrazi ne (37), or conpound of formula (1) +

t er but hyl azi ne (775) q)i 15M xtures_ of g conﬁound of
fablmiIpzoYiflys 16 qompeupds of Apmania o, wheradbrs 2rehlagetitluoromethyl-

F)ﬁeng'l 8@%@@5 fvd AL UMh?s isjtéd i ’Ita{)%eaf' ne +
soxa uto e, conpound ormul a + triazine +
ireldeBr i one, conpound of fornmula (1) + triazine +

B2 Bie S TsoRBng ohomaiR e frnp R: if 2chlepng Gloromethyl

'E)ﬁf!?fE}Ptah& RAGnd ROBBAE vallied ieBtharable 1.+ triazine +
opranezone, conpound of fornmula (1) + triazine + 20

Mg_&roxy 34[ 2- [ (2- met hoxyet hoxy) -nethyl [ -6- (trifl uoro

yr l g%r%/\fl esa’/rQDCOﬁn)ﬂoun%sl %f yfeﬁmltlg,’ (12 \ﬁl%rg tR % St E)ro -6- tnﬂuoromethyl-
pmarﬁpn und RAfandl ®F W eathé Vilues Hstddaiai TableH . :

hydr oxy- 3-[[ 2- (3- met hoxypropyl)-6-(di fl uoro-nethyl)-
Eﬂﬁﬁiﬂdlnyl]carbonyl] bi cycl o[ 3. 2. 1] oct - 3- en- 2-0one) .

f |

L s R T T P
phenyh asleé and & AaveHRPEulbeHiséd inrTapke .  conpound of
r a (1) + glyphosate + isoxaflutole, conpound of
L (1) + glyphosate + nesotrione, conpound of

Tog1ewh %rc(dlaesﬁogzlo}{ﬁeﬁ%s%tf ?orﬁnﬂé/ (18sWhérerRelie2, 4Qﬁ€ﬁl@fbni§iﬂ9f)ro-
formula (I ) + hosate + sul cotrione, conpound

lenublaadﬁ PndnglthmbsmleeSrkhst@méﬁablmhe conmpound of
r a (1) + glyphosate + topramezone, 30 conpound of
(1) + glyphosate +
Fabily gp @m&[m%amm&wmmx ) whéreR*i63,5-dichloro-2-methoxy-
(trifluorqmethyl)-3-pyridinyli carbongl kbi cycl o[3.2.1]0

Bl@m:xl apd R e R blﬁVﬂ:tbPriﬁ@iH?ﬁjh%?d indrablg & (1) + gl yphosate

Table L3\ 3. [[2- (3 met hoxypr opyl) - 6- (di 1 uor onet hyl ) - 3

Tally 1B @rdwddscmrd@ﬁrpyshﬂndsmf@mhﬂ{l @' 2whére®*-i82 rdichlorvephenyl, and R’
VO 2009/ 090401P GBZOO9 000126 - 38 - Mxtures of a

?:'Eﬂ‘n% olAYg tBs valuesipted nTpblgile h gl uf osi nat e- anmoni um

(418). M xtures of a conmpound of forrmula (I) wth

gl uf osi nat e- anmoni um and an HPPD i nhibitor (e.qg.

compound of formula (I) + gl ufosinate-amoni um +

i soxaf l utol e, conpound of fornula (I) +

gI uf 03| nat e- amoni um + nmesot r| one, conpound of for rrul a

L o o, o o
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M xtures of a conpound of formula (I) wth
prosul focarb (683), or a conpound of fornmula (1) with

wao eiovaddsat e (816) . M xt ur es of a conpouneCDB2009/000126

formula (1) with bronmoxynil ? a conpound of
formula (1) with chloridazon 134) a conpound of
formula (I) with chlorotoluron (143), 20 a conpound of

9 (1) with diuron (281), or a conpound of
Ml—a (1) with netribuzin (554). Mxtures of a
%B]équﬁﬁoﬂﬁesfﬂfd&ﬁ;ﬁ)uﬁﬁg ofVYbﬁﬁ‘ulQ klﬁ)”@ﬁ% R4 G %)dlcl?oro aphenyl and R’

o gund of fornmula fT uf eni can
bane the valoeslisted l@l'ljabhkh fI urochl ori done (389), or

%ﬁ?@;@gund of formula (1) with flurtanmone (392).

res of a conpound of formula (I) with

| ﬂ'@ﬁléllwcﬁﬁdiésWO(cﬁﬂﬁouﬂds ¥ foRMNg H’)dwﬁéreﬁ@riw Bﬂiléﬂl&ro\%ﬂeﬂyl and R

trifl urallné836 M xtures of a conpound formil a
end Rishave the valnesdiptestindksble sul f at e (248) . M xtur es of a
%g%qgnd of formula (I) with diquat dibromde (276).
s of a conmpound of formula (1) w th paraquat

frahﬂla|1sprdeddsanzbbmpaaﬁ’dsa)ﬂfbmm@(lpmme RS 101, 61diéhloro-phenyl, and R>

pund of for Hél,) may also be in the form of
é%‘{grga"&t %‘éarl?%“hsg’él dPledned e.g. in The Pesticide
Vaneab, 13th Edition (BCPC), 2003 The reference to

gl uf osi nat e-ammoni um al so applies to glufosinate, the
ifelﬂeﬂ%pme'ides 76lcomprendsarfiforaiuiy (I') ablswe RO 2,6slidhdoro- 4 trifluoro-

SRR R e Beb AN TRy 7 S0 v

nimﬂ@ug}enamd P, the reference to flanprop-M al so
applies to flanprop, and the reference to

E@hlq: {5 prstyides 76 epmppandseof fprpiuled’)whasy Rf ishi,6idéchloretdetrifluoro-
1 3 5 Q f a (l) to the

r&nggly %ﬁ%nggta{rl}él?{ |(glrslé)ip){r§e1 eertglgl yu?ﬁr']lgﬁlﬁélm %M o 1000: 1.

Baie 19 xt ures can advant ageously be used in the

?%gve ment j oned fornul ations (in which,case "active

LYyproides /@ campaunds of fermpdaddorheye Riisd frdistiayl-4-methyl-
® § t; i ng partner).
I%%g?lt(’)?%ﬂgl %n(fﬁoﬂ&eueg}rlé lr/r%hrléelzgl lé%d E%a??oﬁl owi ng herbi ci des
BablpP&nt growt h regul ators can be used in conbination

TAREa T RIRY 74 6o Rpetbiob S GHhes B T der-drghony-phenyl, and

Regrrhede akoviesasleanh Tame(8) . acrolein (10),
al achl or (14), alloxydim (18), anmetryn (20),
' :bazone (21), am dosul furon (22),

hi RN 8-8
BB 8E 0 B S Bl 2 SR oo
raéthb)qf pisenyB bhd RASull RMha@She vaMbohsed METabR).,

aégfeni din (CAS RN 68049- 83-2), azinsul furon (43),
OH (CAS RN 372137-35-4), beflubutam d (55),

Wﬁdgs ?@g%mpﬁgﬁ%ur Rad by éﬁﬁé ﬁéﬁ?,ﬁ%%g@  shenyl, and

R)efnmd dnage (I8 A)ajuchdistelémTatlene ( CAS RN 158755- 95-4),
z,1;)3b| cyclon (69), benzofenap (70), bilanafos
S4=aphos) (77), bispyribac-sodium (82), borax (86),
T RBCprbvid29 ; !
13181-17- Y DB of KL AR R Rkt R -phenyl
ad R’ ahd R’ haosthe valvey liste i Td8Y 1. caf enstrol e (110)
f@g@%{am de (117), 20 chl orbronmuron (CAS RN

=45-7), chlorflurenol -nmethyl (133), chloroacetic
TRible4(prdBites Wb&ﬁ?élﬁﬂb BRTdridhih) ('), Hefd RUisTUfrAThofcktethyl-phenyl,
chl gr t hal-di meth 148), cinnethylin (153),
28 Roand R have féﬂwabues bﬁts%pl“%e 1160), cunyl uron (180),
cyanani de (182), cyanazine (183), cyclanilide (186),
cycloate (187), cyclosul famuron (189), dainmuron (213),
dal apon (214), dazonet (216), desnedi pham (225),
desnetryn (CAS RN 1014-69- 253), dichlobenil (229),
di chl or prop (234) d| chI or pr op- P (235) di cl osul am

N AAN . N —\




10

15

20

25

30

25cal cium (664), proneton (665), pronetryn (666),
propachl or (667), propanil (669), propazine (672),
w@e@plgoan( 674) , propisochlor (667), PCT/GB2009/000126

pr opoxycar bazone- sodi um ( procaghbazone-sodi um (679),

propyzani de (681), prosul furon (684), pyracloni

(pyrazogyl) (CAS RN 158353-15-2), pyraflufen-ethyl

ﬁ%ﬁﬂ?zs pyrazol ynate (692), pyrazosul furon-ethyl (694),

pyrazoxyfen (695), pyribenzoxim (697), pyributicarb

(TRBR)2S pR6vipyy Toeniouh AT (LR 0RO wWldie R is PYIG-Giiethyl-phenyl, and

é%OZ gyr|ftalld (704), zgé{|n1nobac met hyl (707),
PY“a‘ilﬁ‘e(V@Eﬁﬁ atedm a0’ bo- 9), pyri t hi obac- sodi um

) qU|nnerac (713), quinoclamne (714),
afRs, n (721), sequestrene, siduron (727),
mammqm\@aa;om comipahdsyot f()ﬁ’ﬁﬂ) (I’)swﬁeer“ahB Grditltoro%84id2-y1, and

y azo 749 sulf uron nmet hyl (751), WO
%b &gggﬂﬁi %T%@B? - 42 - sulfosate (CAS RN
§15Rb781- 3) , sulfosulfuron (752) sul furic acid (755),

tar oifls (758), TCA-sodium (760), tebutan1(CAS RN
351215@57 5o 0Yles Hetoutrioindsorf fornod) (I whereyRtis 3,6rbchl@AaPyRN-4-yl, and

t.er . terbumeton (774
?réﬁv%ﬂ?%sdue blt‘fi?ﬁ{ﬂ’g‘]ﬁgf??l-(789)? t hi di gzi rri)n (CAS
3%1;23249 43-4), thiazafluron (CAS RN 25366-23-8),

5t hi azopyr (793), thiobencarb 797L ti,ocar bazi
(807 28 providesi 701 cempoBads)of fermula Gy wherg R7 s 2.6rdicttlerginysid-3-yl, and

837 tri hydroxytriazi ne
Fciéa ﬁl\lhﬁ‘}c?stbg8%%5%?%1@%&( et hi/l (cas Ry
95268940-3), tritosul furon (843),
N-[.(1R, 2S).- 2, 6- di net '
3abe 49 piRtidesT) H@H@@Hﬂg %ff?meﬂf L) Whese Betihds thdiohlerospyridy3-yl, and
2 % 0782- 86- 2),
R'h&fR F%?%hggﬁﬁgﬁfﬁ@§P§§§%?1 2-b] pyridazi n-3-yl sul fon
imﬁ63014 6- di met hoxypyrim din-2-yl)urea (CAS RN

7Q0415-88-2) . and , ) ) .
?@@%?@Pm%ﬁ%aﬁ)&sawmw fRrmt (Dswhere R, s 45ishigreryride3-yl, and
RP eRIRNhAreltld valuds 1didavid mablesioxazol e (CAS RN
403640-27-7). The m xing partners of the conpound of

febledla (1) may also be in the form of esters or

E%l {:%1 H%%ﬁgb c%%agnds rmuTa EI(;,TP ‘g]nc (i{‘%se 2, %/adq c%lorb p]y%td 4-yl, and

Rehdd nbnafvenhémiuwnsaédsﬁ TabEHI.eS to acifluorfen, and
'the reference to bensul furon-nethyl also applies to
£ uron, etc The m xing ratio of the

PPl B SR 109 % o
anct\Rl havtea@@mlsésﬂlslm inSebleiln t he above- nenti oned

iaﬁgzaatlons 20 (in which case "active ingredient”
to the respective mxture of conmpound of

1898 ﬁr((vliaesWOtcBmtpaﬁndydf Yo IR e hre R* is 3-chlbRR5-fluoro-pyrid-2-
conpounds formula (I accordlng to the invention

)zilam(hRs@nddé hayedhd yalessistedanTebledi.t h one or nore

ﬁg rs. Likewi se, mxtures of a conpound of fornula
iﬁ%—ggcording to the invention with one or nore

Tablé Be provedes i70icdgoaRRt o ifsendIe(1Y S0 Herk R* 153 GRISRI-Pafifl@dromethyl-
with one or ,nor e safeners The term "safener" as used

PER?-wL ed RS and BA bavehe veluss listedin Tabdeili n conbi nat i on
ijid3a herbici de reduces the undesirable effects of
?%E_%ETbICIde on non-target organisns, for exanple, a
Tafle B provides §0tcompooms of famula (1Y) whéry Res B G-eieklobaspyrid-2-yl,

%ﬁ§® not revent he her bi d@ fromkilling the weeds.
SAEﬁ%?“%EH *benoxacor (63),
clqu|ntocet nexyl (163), cyonetrinil 30 (CAS RN
< 78370-21-5), cyprosul fam de (CAS RN 221667-31-8),
di chl orm d (231), dicyclonon (CAS RN 79260-71-2),
fenchl orazol e-ethyl (331), fenclorim (332), flurazole
(386) quxofen|n1(399) furllazole (413) and t he

o o o oy



M xtures of a conmpound of fornmula (1) with glypho sate
and nesotrione and a safener. M xtures of a
w@oospouaci of fornmula (1) with gl yphosate and PCT/GB2009/000126

sul cotrione and a safener. 10Wpxtures of a conpound of
formula (1) w th gl ufosinate-amoni um and a saf ener.
M xtures of a conpound of formula (1) with
%aHIe%' nat e- ammoni um and i soxafl utol e and a safener.

s of a compound of formula (1) with

Jable@®i praidessTOEum pondd ek ﬁbﬁnﬂesm whee®R'dnd saicldbngyrid-3-yl, and
M,xtures of a conmpound of formula (1) with

gﬂ PO & hayethe YA lisiedindlablg Lot ri one and a saf ener.
M.x{.ures of a conmpound of formula (1) with florasulam
and a safener, particularly cloquint ocet mexyl .
H@Merpre\ade(Bcommqundmd‘ fofmifla (MyuvaereR* i Bkdichloro-pyrid-4-yl, and
3od| a ro safener, particularly
‘ti.lgns%\@etg Hgliﬂ??glyswmdra%kﬂ Ltures of a conpound of
ﬁggmlga (1) with pinoxaden and a safener, particularly

cloqui nt ocet-nexyl. M xtures of a corrpound of formula
(Ihy»le\&ﬁtph\omdesrﬁ&mmouadmbféosmﬂe (8 whasRdris 2 chloge-Hytrifluoromethyl-

PITe8 gt Ridiaks e PR e Fon. Vo

2@919/3990401PCT/ GB2009/ 000126 -45 - Preparati on
The fol | owi ng abbrevi atioons were used

] H‘Plé l?ra m&wdqsr?oscomvndﬂ@f fermaula (gwhere Ryds Z—Cbloe%aé trifluoromethyl-
I t = doubl e

PriEp g ol £ A e o baDefAUB B BB

Qabletdét , sept = sept et; m=mltiplet; M = rret hyI Et .

= et Pr = propyl; Bu = butyl. 1. Rgacti

dpble gévéqv desp cegiibtdsot f@ﬂ%(@ Where RS rl%i) Shiape- éﬁn@fmromethyl-

%g@d-‘h- - Jhd GOl G h%@é ﬁle%fdéé/hst@&hﬁab@& OH Me3S1CHN20Ve

NNHZNNH2 "To a sol ution of
Jablaho- pyri di ne- 2-carboxylic acid (1 g) in nethanol

TAE ) g s I e o it (v Bere S5 2 A SRR B o4y,
ol R2Bnd R hdvevhd valghsalstinligtriasie). Wien the |

effervescence fromthe reaction had subsided a further
portion of (trimethylsilyl)diazomethane (3.625 m) (2M

in 1 5?&?&{}}% ﬁ%)ﬁ? ( % th e%ggrt? guag -g? %}adg %Ct | V%He{y c{?tnlilé'tﬁod/ga%r

stirre enperat u

emqﬂe bylthaaﬁetﬁbklﬁ’tmhﬁdaeﬁyn 8diginidsanodf acetic acid (0.2
m Xt ure _was i:oncentrat ed and the resi dye

pamu PrEROE RE Eioc(a) 85 Siretnria Seheme Lavfirsand s A, A’ and AY
%taéﬁéﬁﬁlsgi‘ 164 Qaﬂg&lﬁld(cﬁ'of@%l h g k'S g dfgmgﬁémwrﬁade by

separ at aqueous p e was extract
feactidneof apiaptihomyoasndanieof Hreubdapivhedinok gad] 4°,eXtaraes defined

5o e R BRSPS . or
M@Jnll & R rAbfdrRRA80A BT an zir'ﬁinNWaﬁﬁ‘l@ QmeB its Q@ﬁé@)ester can
-8.23 (m 1H), 8.12-8.14 (m 1H)

qq*avenlsn@eb‘{ gam@d—putpp msurrﬂée saivernmmtglrec @nqiwna@hﬁm @nd toluene,
e Sll ﬁ? anal 0 RI 0% dur es.

UL R PR PR R AL Tot g ester. 1n R

( 400 M’(Zomﬁiﬁaﬂ@)f formfBr (8) Oliefeth ALH?, A8, &‘garﬁl 8Yaré ds defined for a

88 (s, p - Am no- pyri d| ne- 2- car boxylic
%ﬁﬁpwétomn@%% <€B+ R -Catsyhviap bee@éf:b)y reggtign 0§ apgmino-

é%lelill ter cg?féxégltlg@)ga?ﬂeﬁﬁgd 1n71) Q@Bgeng A (K“ Altdhd A%-af8as defined

ﬁﬁ@@bﬁ@ﬁdﬁﬁ&'ﬁhﬁﬁﬁ@[)%ﬂ(m REC-Catkyl whthaanqaicrl deriative of formula

G St RS Rdsfined s yomoauast of Rimis (Diand of s elogsp ophydroxy.

met hyl ester DMF CO2Me CI HOLi NN H2



DVAP, pyridine Oxalyl chloride (0.14 m) was added
dropwi se to a solution of (2,4-dichloro- 5
w@b@oydenceti c acid (270 ng) in di chl or onet hamer/GB009/000126
m ) at anbient tenperature. Axgrop of
/'V, N-di et hyl f ormam de ("DVF") was added to initiate
the reaction. The reaction m xture was stirred at

Lent te rature, for.2 hours. e reaction mxture
TALCEHInE TIPS 4ol e 8 Bie KOS chBRROMAT hedtdsh
domvealevielgl be Bardlie@ BLiOsRIGRAINANGNd Prebdhke off NBasd] sticH a8 trY¥lSylamine or
added dropwi se to a cooled (-5C) slurry of ) )
PYEGDRAD Aiseibable sl vend, sicihag deptonitglecartdighlqromethang, optionally using

T T A —

Thetioreedit donneritritlyesaind out LsiMg an hifideaoipling BBBbLETbr example by
tengerat ure and stirred at_ anbient tenperature for 1
K&6

6
SGien With@ crRRing agantnfuch ap bisidexpraraxeeqlisrad)phetphirtin chloride or
R e G AT A R R R BT (DA i e

presencaaf A bgsey snchus tradtieylamthe L in csuitale tsoytmdsuchhae dichloromethane,

resi due was rified ¢ql umm chr omat ogr.aphy .o

oF pihEzrgide %@ﬁl&g R ST S TAEed i AEve ety 2805).

81(?)5) 110887-Y6852. _ L _

242- (2, 4-di chl or o- pheny1) - acet yl ami nol ni coti ni ¢ aci d

nmet hyl ester as a light yellow gum (197 ng). 1H NMWR

Scﬁog Mz, CDC13): 10.81 (bs, 1H), 8.59-8.60 (m 1H),
—Zz9-6-31 (m 1H), 7.42-7.44 (m 1H), 7.34-7.36 (m

1H, 7.23;7.27 (m 1H), 7.07-7.11(m,1 108 (s, R

2H). 3298(sC ppm 20 The f olpzc H)CE’@ ounds ngde
wer e de usi ng anal egous—preeedypies. +
Al

242-(2\,\6A ' or o- phenyl ) - acet yJ ahia6] “Ricot i ni ¢ Xci do
met hyl ester. A1H NVR (400 MHz CDClS(): 10274 (bs, 1H),
8.59-8.64(m 1H), 8.28-8.3)(m 111p) 7.33-7.38 (ny
2H), 7.19-7.23 (mx3dRs, 7.06-7.09 (m 111), 4.41 (s,

2H), 3.89 (s, 3H tpp:m _ X =OH,
25242- (2-Tri fl uor onet hgky- phenyl) - ac "E'a I AEideni cot i n
1H NMR (400 , TAPing 0. 76

ic acid nmethyl ester

(bs, 1H), 8.5748.5%(m 1H), 8.27-8.29 (m Mghod7 46-
7.48 (m ALH),| 7. 7.36 (m 3H), 7.05-7.09 (m 1H),
4.03 (&~ (s, 3H) m WO ,2-A _-COOR
2009/ g@bm; cT7 fB2008) 000738 - 47 - Al 1 :
242- (2-Chi‘oroy3, e di f | uor o- phenyl ) - adetyk@am,pp] - ni cot |
nic acid netHyl ester. 1H NVR (400 MHz, CDCL3): 10.88
(bs, 1H(2)8.59-8.60 (m 1H), 8.31-8.33 g)mo

6.98-7.14 (m| 3, 4. 27 (s, 21 301 @ % ppm
242-(2,6-D et h%;-eﬁ?- t hyl - phenyl ) - acet yl am noFni cot i ni
c acid metlwyly ester. 1H S5NMR (400 MHz, CDC13): 10.16
(bs, 1H), B.59-8.61 (m 1H), 8.21-8.23 (dd, 1H), 7.04-
7.07 (m o 6-97(s, 2H), 3.94 (s, 2H), 3.78 (s, 3H),
2.62-2. 79 ( 4H), 2.34 (s, 314), 1.18-1.23 (t, 611)
PPM  p2-AN X

5- Bronp- 24P- ( 2t chl oro- 3, 6-di fl uor o- phenyl) - acet yl am nc
d- ni cON pi 1HNMR (400 MHz, CDC13): 8.97 (d,
111), 8.%62-d363 0d, 114), 7.12-7.18 (m 1H), 7.03-7.08
10(m i), 4.31 (s, 211) ppm

6- Chl or 0- 242- (2-chl oro- 3, 6-di f | uor o- pheny1l) - acetyl ani n
c+nicotinic acid nmethyl ester. 1H NWVR (400 MHz,

CDC13)y: : - 5 (70,31 05-7,

(m 10y bt S5tk Qe véscin 80, A 10 andR) el bfined fora
qampoRhfl of Rredla((§) caB b )prepanad by treating a compound of formula (5) as
342- (2, 4-Di chl oro- phenyl) - acetyl am no] - pyri di ne-2-carb
oxylic acid nmethyl ester. 151H NWVR (400 MHz, CDC13):

11.04 (bs, 1H), 9.09-9.11 (dd, 1H), 8.42-8.43 (dd,

111), 7.47-7.50 (m 211), 7.29-7.37 (m 2H), 3.99 (s,

3H), 3.91 (s, 211) ppm

342- (2-Trifl uoronet hoxy-phenyl)-acetyl am no] - pyri di ne-

~ o o oy
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2- |
[2-(2, 3-Dichl oro-6-fl uoro-phenyl)-acetyl]-ethyl-am no

wQ 2004/0mabhoxy-ni cotinic acid ethyl ester. 1H NMR/GBR®9/000126

MHz, CDC13): 8.56-8.57 (d, 113), 7.30-7.34 (m 1H),
156.96-7.00 (m 111), 6.90-6.93 (d, 1H), 4.39-4.44 (q,
211), 3.97 (s, 311) 3 90 3 96 (m 214), 3.67 (s, 214),

]il éuedljpéz gv&tbtai 311 L a sultable solvent lich a's_q;otggsmm car%ngate in N,N-

arnﬁ&hﬂYJrhﬁhﬁdezoMtthﬁﬁﬂﬁéﬁaﬁh@ihP@Slﬁh@@hi Rirh bﬁr:ﬂiﬁ‘b nally using
ester C, 02Me CO2MeEDAC NN n N NN HO ON 20To

gucr@wamhwmg- pyr i dyI acetic acid hydrochl oride (310

kniCc. aci 2 ’
( Exan'g?Aﬁil%%weq}lf vgh orsohr?{i?tr?lc gh%&\er\%ﬁ:‘) a%argsgxﬁgc) ester (i.e.
ihefeOR iPOR! EdndR 'ang aaeleﬁﬁ)scﬁa 1%khe cothgoundaet fmum (Xat)tas defined in
was stirred at anbient tenperature for 20 m nu

Bhean alssl ba preparoghdirecdly dy reaciphef ﬁwramtwémf rf?@F‘H%Q)@B deﬁned in 1)

0B 5 A L O A 091 S

md(ﬁmremdnak: i d suitableablvamtbsuehntas Wmahyhfamfmnde?,@)ptlonally using
hours. The reaction m xture was partitioned between
HERV8¥oEt H8ne and water. The phases were separated

and t BeChABoHEITHEMUBYEE) WRRGEN'T At o, AThe Ja'd H& as defined
was purified by colum chr omat ography on silica ge
{alawontpound 66 mmar(é dan bd prsiphisd byeedetioe pf @ oogpmmdzof(fgnnula (Ia)

RAGlrT 3RS b BRlongy oP R s RROEh B MiagY bRl of

fokmbth R0 %Oﬂﬁ)wheﬁelﬁ&l%wﬁé déﬂiﬁed]i@ﬂ-ﬁ corﬁp&&d&f@&‘rﬁlﬂﬂﬂ) optionally
H£ 8.25- WO 2009/ 090401PCT/ GB2009/ 000126 - 49 -

& thg pregence pip base, gechzs maethylpming)or pyridige, @ptioppl)y in a sultable
G g o ot 2

comnpoun eSmade’

usi ng anal ogous procedures:
53-(2-Pyridin-2-yl-acetyl am no) - pyri di ne-2-carboxylic
thyl ester. 1H NMR (400 WMHz, CDC13): 11.36 (bs,

1H), 9.10-9.120(dd, 1H), 8.67-8.69 (m 1H), 8.40-8.41
(dd, 1H), 7.60-7.73 (m 1H), 7.45-7.48 (m 1H),
7.36-7.37 ( ., 7.24-7.27 (m 1H), 4.01 (g, 3H),
4.00 (s, 10FExanpl R*LE, 4. Pr epgpat\Q R

3-(2, 4- d'
-2- one S\j:onp und| DI RS e
242- (2, 4- ~pienyl ) -acetyl am no] - nicotiipic acid
nmet hyl ester 15H(19 ng) (Exanple 1.2) d p&Htassi um
carbonate ( in /V, N-dlrrethylforrram@é(S m) was
heated to 1 E))C for 5 hours. The reaction m-xLuR@CW,
all owed to cool to anbient tenperature and thebasstored
at anbi ent tenperature for 16 hours. V\aterﬁ@ m) was
added to the reaction mxture and the m xt

acidified with potassi um hydrogen sul fate Min
water). The precipitate was isol ated and Qastfed
successively with water and diethyl et h@r/

yl) - 4-89p€r oxy- 1H [ 1, 8] faphtlhyri di n
of Tabl e D) A

ng). The follow ng conpounds nade wer et\ﬁ;a
anal ogous procedures: s
6- (2- Chl oro- 3, 6-di fl uor o- phenyl) - 5- hydrg@y 8HR pyri do[ 2
, 3-d] pyri mdin-7-one. 1H NVR (400 MHz, DMVS0) : 10. 97
(bs, 1H), 8.93 (s, 1H), 8.78 (s, 1H), 7.26-7.32 25(m

1H), 7.12-7.18

and A8 é?mmmdé oAfO@Qﬁp@%&h%n ABQXg%pgbid% @d R¢are as defined
@%Q%g%&;& foQ?lula LW Tgb Pg%é t}Q}n V\éﬁfb%ep?b%n, @k pfék&l 8 treating
2009/ 090401PCT/ GB2009/ 000126 - 50 - Exanple 1.5:

Preparati on of '

4- Hydr oxy- 3-pyridi n-3-yl-1Hr 1, 81lnapht hyri di n- 2- one
(Conpound No. DIl of Table D) OH To a solution of

2-am no- n| cotl n| c aci d methyl ester (200 ng) (Exanple

A A\



Conpound No. A7 of Table A Exanple 1.6: Preparation
of 2, 2-dinmethyl-propionic acid
w@2¢02/0edabor o- 3, 6- di f1 uor ophenyl) - 2- oxo- 1, 2- di hydr/eBR@MIB00126
] napht hyri di n-4-yl ester -25. Conpound D4 of Table
D (1.487 g) and pyridine (0.978 m) were stirred in
di chl oronet hane (30 m) at anbient tenperature for 5

T84 R PRI P B9 Y B ol ot

IléBGtwlmﬂelﬁR3 lig &deflined oyl aidinponPer diiila (f)@hd & iratléBling group
3 hours. The reaction mxture was diluted 25 with

drehrasrhshide. Hanexamle Drestidaorsiodidesitesyiaje, measplatgear driflate, in the

SRE R 0 0Tisc AEsBE D Ftbonatg,ontionally i the prepeiep ofany

acfuator g 1ch§ldtr sudll arpotassiamtiodidb)in a Bhitabds gAvene, suely ey ad&ﬁﬁutnle or
?{fe&ed oxer 55| um fat e and concentra he

Ainethyld ’IOQHO“B# YUSIGHHCERAS At @ﬂa?ﬂﬁglow m Scheme 2.
silicg Q@tlnpétﬁtdé%@ﬁfonrﬁtwa vﬂfé%lﬁ‘%e A2 DEXANR31RLInd R are as

gi ve 2 2-di met hyl -propionic acid
Qéﬁﬁ@d(ﬂm oeounaddif forooiodp tveithyR) etRerdhan lideGghnhycuhrhr—ﬁr&pared by

5_ nt%%?\pth d i é %; e&q_)iasééi%ﬁ{t%@ 6; I\_"jtt?ll 8174*23%{8%)(& formula
RMCcod. &51136187anh?dr1d]é'®f fdrmafla §R13@O§2® whekdih, RV isldd d%ﬁﬂéd for a

10 9 Th
PO oo gstokt i oo ogodas s -

g@?g@gﬂ ﬁ%ﬁ‘t(&& ?ﬁ?rgzhy ‘;1?1 L?gﬁf%bq% olveni)su(éh ﬁs cgchloromethane or
fetrab}dnafabdn) yptishatly 4isiyig neistoarave heatiNyR (400 MHz, CDC13):
12.04 (bs, 111), 8.82-8.84 (d, 111), 7.89-7. 91 (d,

1H), 7.67-7.71 (m 1H), 7.26-7.30 (m1H), 7.01-7.05
%Eheﬁc,‘%’ 2.71 (sept, 1H), 1.08-1.09 (d, 3H), 1.06-1.07

ppm Compound No. B3 of Table B,
Cbnpound b Table@QGCbnpoundrggA 15c8bréhd
E5 of ReaCtIOB§$Mh|Ch are 6mver d by
Scheme? rrple 2.1: Preparation of A¥_ j{ _R?
3-(2-ch b 3NG+ di f | uor o- phenyl)-1-(2, 2- dt”‘flu r o- et hyl

) -4- hydroxy- JH [ }8] napht hyri di n-2- one (Co ndrNo.
D21 of né?bl ()MD)) 20 Am re @f

2, 2-di hyl - propi oni ¢ acid
3-(2-chloro-3, 6-difluoro-ph

oxo-1, 2-di hydro-[ 1, 8] nap yrigdhade4-yl ester ( l e
1.5) (0.2 g), assi uaf car boRaR€CQOL 211 g) an

1- brono- 2, 2- dlijoro ethane (0.15 g) in

N, N-di et hyl fof me@i de (3 m) was heated to 120C|n 4

m crowave forals i nuges. The reaction m k
partltlone&|bet shyet hyl acetate and wat he
phases wergise and the organic phﬁs\eA
over magnesi u’t’nsulN at@ and concentrated. The redgdue

was purified by cé?unn chr omat ogr aphy on |ca%b

(eluent: etH{fl acetate / hexane 1:1) to gﬁve Cbnpound

No. D21 of Table D as a colourless oil (24 ng). WO

2009/ 090401PCT/ GB2009/ 000126 - 52 - The fol |l ow ng

c onpo&;r@tsnpmmtes meroemnac(e) Wﬁbﬂ&gl Ah atngbu@ R? aekRYERSs defined

é? und Nos. D17 an mpound No.
Baﬁ?mﬂ%\‘H}dé’flfOﬂB‘Eﬁ ét}pwh B chepﬂ@péwatogeh 3811 R| si§psdgtiped in 1)

e b SHL SyPulShi be RFIIS e CERdY Ay ssactin vitha

ddonpobBd of fofimblacR DG ed dd@eBin §), in the pi'&sela:esxﬁ latias @ suclf as sodium-

pound 2,023 of Tabl e D (100 Exanmpl e 3 in
ORPREH DR ANG ROyt Ao 8 A AL B i g fonel s
hRESwAMIHRYIHE aé Ghodwh i Schedd3.n tetrahydro- 10 furan).
The reaction mxture was stirred at anbi ent
tenperature for 30 mnutes. To this m xture was added
i sobutyryl chloride (42 4al) and the reaction m xture
stirred for at anmbient tenperature 2 hours. The
reactlon ntxture was concentrated and the reS|due

o .
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5To a solution of Conpound No. D24 of Table D (Exanple
2.1) (300 ng) in acetonitrile (3 mM) was added

wda2avosiby | am nopyri dine ("D_MAP') (10 ng) andp@r/gB2009/000126

di met hyl - propi onyl chloride (f§21 m). The reaction
m xture was heated in a mcrowave for 1500 seconds at
150C. The reaction m xture was concentrated and the

gor (AT BHp SRS Pl ATs PO RGERAT AP pRBa el Rt o

bfNmuRL @) aé défﬁiéh@n B) w1H a@ge, such as pofﬁbﬁum tert-butoxide or
follow ng conpounds made were made using anal o %éus
lfagnamide or

bhden dgxarethyidisilazides impsuitgblesplveaty pechps

ﬁ% Bt oo BT BRE R Rmy HOBE, ?é?hST o1 opi oni ¢

aCI( d 1?1)I Compounds (éf t;olrmula (If)h as deﬁ)ned in 7), can be prepared in a one pot -
3-(2-chl| oro-3, 6-di fl uor opheny yl-2-
Brogequre By Hsﬁmgrwrmorln og@negéép S&f?iﬁs%wdg Ngith eﬁasef e as
Jabhef h@am&h)qglsmldzco 98&6@%8}3%@@%9;0&%/ tO0H: #al%furag’ %otlowed by
pot assi um car bonat e wed by net i odi d
fa5dcigh chlpridd bforeala il GCOG oatamraexdmhyundn eﬁfonnuu@ntﬂcmfo wherein
%&.wing S %n a n1cro¥agﬁ) F hen cool ed to ambi ent

eripdt d¢ithed forpgomnonpd phipma(h e was diluted with

ethyl acetate and water. The phases were separ at ed.
The organic fraction was washed with water and bri ne,
Seliesak 4ver 5 nmagnesi um sul fate and concentrated. The

resi due mes purlf%ed by columm chromgt ogr aphy on R*

silica QR : etﬁ%h+acetateq$/ R:3 and

t hen 1~ ) t gi ve Cbnpoun& No. Bl ble B as ag£;
). 8.8% (%)

8- 71,23 (m 1H),

or angeAoi |+ my). 1H NMR (400 MMz\

1H), 8.71 (d,"1H), 7.32 (d, 111), 7. 5
7.05-7.10n(m 1H), 4.38 (q, 2H), 1.4 (tR 3H), 1.189
(s, 9H) ppm 10 The foll ow ng conpounds rmade were
made using anal ogous procedures: Conpound Moz pR30 of
Tabl e D, and Conpound Nos. E2 and E3X®fl TlakhfdeE.

Furt hernore, Conpound No. D31 of TabbaeD lwasuplisg! at ed
as a by-product of Conpound No. D30 of Tdblneetiidd 15
Exanpl e 2.5: Preparation of isobutyric acid

3- (3-brono- 2-chl oro-6-fl uoro- phenyl)-1-_,

n-4-yl ester (Conpound No. D23 of
To a solution of Isobutyric acid A\\A4
3- (3-brono- 2-chl oro- 6-fl uor o- pheny1l) - 2-
hydr oxy-[ 1, 8] napht hyri di n-4-y1 ester 8
acetonitrile (17 m) was added A

T, Ndi i sopropyl et hyl am ne ("Hunig's base ) (0.83 nl) at
mmlantemmrMUre The m xture was stirred for 5

m nut ep) EdmpUuRdeot fohﬁﬁllBQS)aWhle’rembelf o eAY iidpndirS arre as defined for a
addi tion of a. solution

gomnawng (of &rmé%@) t“f‘ﬁth Lﬂih%frfbehlwdég&ﬂnf bR e if 3s dpfipedjn 1) can be
4

}21‘% r € eg%ﬂ{ E(ﬁﬁ{gxﬁtﬁto? g‘%‘ﬁé‘?@& %Vq’ie e‘ﬁ"f‘ 1%33 &mgﬁa [ %ré"@ssdeﬁned fora

dompdvad of f@mudti () ararR'&idud delﬁlnédl uor)djmhxamesmtlf amanme of formula

ﬁ%ﬂﬁhg}lerggsgl gﬁs rg? Ctdlfgrna el\c?rfc’lpg’utnldrorf ormu\{a { 51 the presence of a base,

f
chﬁ ag Hflédb?v%ﬁ %1%15%4%1%%5&8%% %%dixrzkgte_ﬁlaﬁgl épﬁﬂanaﬂ?@smg

qrewpmim}tleg,hylslmwmm Schiemeidy' s base") (0.83 nl) was
added and the reaction was stirred for 5 hours then
left to stand overni ght. The reaction was concentrated
and partitioned between ethyl acetate and 2M
hydrochl oric acid. The organic |ayer was dried and
concentrated and the oily residue was purified by
col umm chromat ography on silica 5(eluent: 4:1
hexane: et hyl acetate) to give Conmpound No. D23 of
Table D as a light yellow solid (1.56 g). 3. Reactions
whi ch are covered by Schene 3 10Exanple 3. 1:

el D) 20To

3

(2, 2-di fl uor o- et hyl ) - 2- oxo- 1, 2- di hy wAJj;:eP@Rtht hwi di

N/
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258.76 (m 1H), 8.36-8.38 (m 1H), 7.44-7.47 (m 1H),
6.83 (s, 2H), 3.97 (s, 3H), 3.33 (bs, 2H), 3.27 (bs,

wW@idp/ooRon7-2. 57 (m 411), 2.26 (bs, 3H), 1.09pdr/&B2(0m1000126

6H) ppm WO 2009/ 090401PCT/ GB2009/ 000126 - 56 -
2.

{[2-(2-Chl oro-3, 6-di fl uoro-phenyl)-acet yThnet hyl - am no

CDCTS;I‘Q} C&hgoﬁfc‘i% dr EH?‘H]Y:J! l_g)6ﬁ§st @Jﬁnecé y’v%n bAéq% 4;94?'&1 by, treatmg a

torbgoyndh of ¥edmuls (B &s defied(im]l 1 Pwiith aBadi8 désyatBeof f(ﬁirﬁﬁa (4) as

' %Ffém%i%%%hl 3.28 (s, 3H ppm 5-Brono- 2-

or o- 3, 6-di f | uor o- pheny1) - acetyl]-nEthyI-an1n
-nicotinic 5 acid nethyl ester. The crude conpound
mas used directly for further synthesis.
3- {[ 2Th@c@nhpamds 8f Brutiufal (ll)(mooqdhgrty He-incentiphjcambe hsdd-asm

' 1 i di ne- b |
A ko 58 S RO P, i S
#dinulatedidtohdBicidal coh%ﬁdsxtmﬁs ﬁ)lva?}oi!@-wﬁ usZr@ forfiuldBof Sdjuvants,

311), 3.55-3.59 (m 3.28 (s, bpm 103-
puch.as pamgiers, sqlkgnts anchrtage- a%W@ﬁyh%ta@é%t Vie formul#jans £aR hein

Vo iy BB At R B acROEEE whbivders,

ﬂvhber-d?sp&@rb}’e grﬂnlﬁlﬁs whitdr; dispeBitbl€ Sa.bleft’d-l)affeﬁe%n( pelle&bl}:mulmﬁable
3.67 (s, é . 2.45 (q, 411), fﬁ
g(pbcent_rlatqsirr{lfroelgg )ﬁaggz[ﬁoncentrates oil- 1n-water emuls1ons o1 owables
§qu’e{>3s &igpfiby, 8117 d@g&’sfohy%gboﬁ’é}ﬁﬁm&s %&;%H/é NR&@%R%E, am

I ho}-1sonicotinit a 5 eth ester N

daialsi fi@blelginul®, Fdulge Tiguidd, wat&ﬂ-_s)olubﬁke ﬁglcéldratd_sﬂ_@\)lth water or a water-
%i_%:%lﬁo%m Safélelet:-ﬁ]é)C?I%)g ?rgpr&gna(tédgcﬁﬁyx) ﬁlg?sz%sl? gtheg io%rr}s known
é.g3forh tl%ﬁM(a.hual%ﬂl:Dev@%}nent and Use of FAO Spemﬁcatlons for Plant

2- {{ -(2-Chl oro- -di fl uor o- phenyl) - acetyl | - met hy

Proggetion P chhlpﬁﬁﬁtbrfé‘ﬂm hPLH Sueh Eor@@laaommyqlthgrslpfeuseg giggctly or
@{ %nge éi_ Ellteedtrh%o? ?(ﬁ;ses ‘rﬁé’ flﬁ@tho%)é c%j Le m%d% rf(())r erx%%pﬁea %ﬁ{lw%ﬂfr liquid

ﬂeﬂ&]%ﬁp}iﬁ&yﬁutﬂbﬁts Zyl@lagxcél@gnﬁmsj oN@r smaltg)f Tabl e D)
To a solution
{[ 2- (‘Phslogmulaggns m@mwwm&mmm the petinstingledient w&h the

Y AR L 20 TP g SR Ty v
$adds - grartudos, stdulﬁ&fs()dmgr)rsmﬂ'h@r em:aﬂmbmsa ﬂ"hﬂaott\wrlagmdsnts can also be

é’%ﬁlé{ﬁ%%f‘gﬁ&h 3 i gva '%hngecﬁl erfi;l(f m']@‘é gleraq 01ls 011@ of

@@glétabté n8ndl %@1g[n‘3 ﬂﬁdhm &@tdmsgbtms 8f arﬁ‘ﬁigl origin, organic solvents,
di chl or onet hane.” The phases were separ at ed V%

W@‘@Q/SMWP@E ﬁ@@@@@ﬂ @eombiatiogstheregh d'he wetlwmemglsents can also
BOAS il B AT B LS b S L SURTENIRRE B contain
the dcﬁvdqﬁgx@ﬁlemuﬁ apdroi¥ @aeiehl THid enables @he(a%wze afgdedlents to be
extracted three tines with _ethyl acetate. The conbi ned

wiegsas intodhe enuranmgef i@ mr@He%%@Pwﬁ%@f& slowrredenselapMicrpqapsules
SERNTRA Bl RO AR e MR B i an

doouriDdP alafut Trahi EES 0 %s%djy \Oélghtvdf theecapekle dfe(g'h?_Ol" heggetivd ingredients
{ﬂ%b%gém Hecfor on?g%]o%%h% lvyie thn?gr?n of fline partic qes 1 Sohd or liquid

dispetsibn B ﬁxttﬂé’ Forfh Svet dyhbRREMYb. ’ﬂler&ig%ﬁﬁbétlﬂg Hﬁmﬁfﬁneﬁ Bomprise,
1, 5] napht hyridin-2- 10one. 1H NWVR

r SJ@aISpls,lna@tmal drsyirthetic Adbersy&llginse, lsrr})rsene'iblﬁedlé'nescz)ppmmers

7. 0. 3. 75 36,(s,. 3
Shgerfioniile poriacs erdVest s i apidis Poslrss PO harethepe or
of Table A, Compound No. B4 of Table B, Conpound No.

G of Table C, Conpound Nos. D5, D18, D22, D26 and D29
of Table D. 15Exanple 3.3: Preparation of

2,2-di neth_yl - proplonlc acid 6-brono-3-(2-chl oro- 3, 6-
dlfluoro phenyl) nethyl 2 0X0- 1, 2- di hydr o- fl 81napht

oA . ~A N o e
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152- Chl or 0- 6- met hyl - 4- met hyl ami no-ni cotinic acid ethyl
ester. 1H NWR (400 MHz, CDC13): 7.16 (bs, 1H), 6.32

W@ 20098491 4. 35-4.40 (q, 2H), 2.67-2.89 (d, 3H)PCRG8B1009/000126

(s, 314), 1.38-1.42 (t, 3H ppsn

4- Chl or o- 6- net hyl - 2- net hyl am no ni cotinic acid ethyl

ester 1H NMR (400 MHz, CDC13): 7.35 (bs, 111), 6.46

%ﬁemlyiﬂ)s m%%1§%d é%@%e foanzi?swr n@rga'rtr%oq birlef por3hlers thathfe known to

thetehsph akilled inftheattinhis conmettion Altamiativedy, ety fis¢ microcapsules can

%%ol}lr'\r/gd 515 glcg-liget @%Qg%s,g)red,g{gg (1)38@%%1%@&91 tl}q_%;)nh ? §gg](y(§f) \?i’ded

%Mes h #86lid3n@Ax 6 hast Hibstaned But R dnickocapkiles ate Aot tﬂenggelves
311) ppm WO 2009/, 090401PCT/ GB2009/000126 -

E)mppilaedl . Preparation

P ot Fbiatog a8 DL He saivls for e b ayp Al
Mﬁésl/ﬁon@ Rt dide td Be I eflion HknowH er & ARMGSRI dalridks there may

solution of (2-chloro-3,6- difluoro-phenyl)-acetic
be hepd( BT, fef)enenxvirrg Petrdaemisthes VeBetably o, asaionameethyl ethyl

ﬁ&gpea agélgll;e?(an&ed sty ?:ﬂ‘ryd?ll}{es aget {rﬁg laﬁzﬁgf}@éﬁ'og Wéltgte 2-

reac reac

butxidieebwplRns tarbmﬁde akloybehAasnt, d;enmex@temyelcﬁﬁkanbl hadit esters of
The reaction mxture was concentrated to |ve a

sstipapcdiaceipe aahel 1iedichiprapamAes dietbaodniaF dhiiethfhenzene,
%1?th§! he g g){%gl_, Igfé lﬁfelﬁi oY‘@bciet%F:deét (el gly%%l f)lﬁyﬁetﬁéruﬁl%bﬁylene

meth amn otinic” acl
gliybollethed ether, @Etl@ﬂpieeglmoi)n%wl Bthﬂg)?\’b(rdﬂmpb}rwlfdlrrmml(le, digethyl

m) i | or onet hane (5 ) .. The r eag

o, Paclione FuPaiend e dptpaicns Bbsal Moy lehingioropyiene
19841 LAz HAL LB x W81 SalRAP {irb i A CetihA b& MR, 2-ethylhexanol, ethylene
di chl or onet hane and water. The phases wer e séparated .

eatepates | ds ytrivhioroethane, Ahspteeameeriphapivane, THimerene deibyl lactate,
%ﬁ?luengl%cl)le%h}% glyé‘q%u}ﬁ Hgg’a tyTeql%a 0\61 methé/'l letb%r? ggmma_

Butodollaetdire 2glyédradt; glycerol acetate, glycerol dlacetate glycerol triacetate,
(2 chl oro-3, 6-di fl uoro- pheny1$ acetyl] - net hyl - am no}
hegadesengihexylens glFd, ineamylacttple, isehasnylasetatey sppesanes sophorone,

e B et S gt 1R 1y it @inechH dige, methoxy-
2bhanod. ii@hylasoadty) ketdn mdthyl 1§b‘b]1)yl keto6€ mathyldddrate, theBigd
The fol.l,ow n ounds nad

1.40 t ,
FrtiRalss ek AR B BERY e CHREan- TSRS TRRARP s aslpatiiic; octa-

de{candla a&ih! wtﬁm%m@ a@etaieueleg dehe ele;)mqﬁﬁ@toyiyleﬁeeNk/ﬁF?ﬂ Si&ﬁthylene
mst’gé/ nicotinic acid ethyl ester

o} -
giveol (REG460); propibpiqasid, piapy] lagtatR propy&:ng warbonpite, pr0pylene glycol,

gf&flen%gliiél?@et&)gfmeﬁ p‘z")%élﬁne( ol&%ﬂg‘) g’le@yé gﬁ‘)?gitenfﬁle I{(yigne glycol,
BftineBilifdnic acid, pabaffif) Minera? oil, trichloroethylene, perchloroethylene ethyl
{[2-(2- chl or o- 3, 6-di f | uor o- phenyl) - acetyl rreth amn

asptate, pEp pgrtate, Rubd a%%tﬁwm@é?l@r glyaa éneéhsd yigae glycol

B0 OB B 5080, biibhOgoL U eERLS °Eh¥9“ molecular weight,

siich s maybBaltsohol,| teteahydmifimfhiryhalcctial yHeg aimad) abtanmi ha]lhylﬁmt ghycol,
can be prepar.ed accordln 08/ 076425

RIORYIFRG lyaolnglyraqly ] NrinetbuTa .péfrrv@lwe@pﬁw et &\9 atey ig gAnqsally the
d&i‘x‘?&"?ff‘%ﬂofce kdr%ﬂ%ih%%oﬂ@énﬁ%@s @ﬁltaﬁféfsﬁﬁ@ @Ex_%%rd di‘e Jor example,

Og 16, 2005. Table
tab‘nptmnm dwkldfeop)nuplafllétA)clayv\hbcag aful @t «aaw kRﬁelgahne litgstone,

S AR RSt b e af ISRl Yoo R our,
chemi cal shlfts in ppm A H 2,4-dichloro- phenyl- HO

d6-DVMBO 11.68 (bs, 1H), 8.52 (d, 1H), 7.63-7.74 (m
3H), 7.45- 7.48 (dd, 111), 7.36 (d, 1H. A2
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H2-trifluoro- HO d6-DMSO 11.64 (bs, 1H), 8.51-
nmet hoxy- 8.52 (dd, 1H), 7.71-7.74 (m phenyl - -

wamp/e9a62-7. 65 (m 111), 7.47- 7.51 (m HEY/GB2009/000126

7.41-7.43 (m 3H). A3 Me 2-chhoro-3,6- HO d6-DVSO
11.79 (bs, 1H), 8.61- di fluoro- 8.62 (dd, 111),
8.10 (dd, 111), phenyl - 7.79-7.82 (m 1H),

%ﬁ?&eﬁiﬁ%é‘é g)mnice, WO&(!(Q]OLII‘? gl%%ﬁg W%Rlug gﬁell%,h?gninsarpdd'si&?lar substances,
as described, for example, in CFR 180.1001. (c) & (d).

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

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

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

oils of vegetable origin, for example the methyl derivatives, or an oil of animal origin,
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2-chloro-3,6- i-Pr-(C0)0O- 7.57-7.59 (dd, 111), 7.78
(dd, di fluoro- 1H), 7.55-7.58 (m 111), 7.18-

w@bmopo401 7. 24 (m 1H), 7.05-7.10 (m 1H), PGAI/G82((03/000126

311), 2.82 (sept, 1H), 1.38-1.16 (dd, 6H). A5 Me
2-chloro-3,6- t-Bu-(C0)0- 8.57-8.58 (dd, 111),
7.75-7.78 di fluoro- (dd, 1H), 7.54-7.57 (m 1H),

gﬁ‘chr% 1sh 0 g%e t%li \% g\ p%E%rredZ\%%ﬁlvz c&r@tax(ng] for exarri]p’_g 'as active

Emﬁbm&%%ﬁmm@@w WeRh4Akyl esters of fish oils and 15 % by weight

methylated rapeseed oil, and also 5 % by weight of customary emulsifiers and pH

modifiers. Especially preferred oil additives comprise alkyl esters of Cg-C;; fatty acids,
especially the methyl derivatives of C,-Cig fatty acids, for example the methyl esters of
lauric acid, palmitié 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 methyl ester derivative is Emery® 2230 and
2231 (Cognis GmbH). Those and other oil derivatives are also known from the
Compendium of Herbicide Adjuvants, 5th Edition, Southern Illinois University, 2000.

The application and action of the oil additives can be further improved by
combination with surface-active substances, such as non-ionic, anionic or cationic
surfactants. Examples of suitable anionic, non-ionic and cationic surfactants are listed on
pages 7 and 8 of WO 97/34485. Preferred surface-active substances are anionic
surfactants of the dodecylbenzylsulfonate type, especially the calcium salts thereof, and
also non-ionic surfactants of the fatty alcohol ethoxylate type. Special preference is given
to ethoxylated C;,-C,; fatty alcohols having a degree of ethoxylation of from 5 to 40.
Examples of commercially available surfactants are the Genapol types (Clariant AG).
Also preferred are silicone surfactants, especially polyalkyl-oxide-modified
heptamethyltriloxanes which are commercially available e.g. as Silwet L-77®, and also
perfluorinated surfactants. The concentration of the surface-active substances in relation
to the total additive is generally from 1 to 30 % by weight. Examples of oil additives
consisting of mixtures of oil or mineral oils or derivativeé thereof with surfactants are
Edenor ME SU®, Turbocharge® (Syngenta AG, CH) or ActipronC (BP Oil UK Limited,
GB). | ’ |

If desired, it is also possible for the mentioned surface-active substances to be
used in the formulations on their own, that is to say without oil additives.

| Furthermore, the addition of an organic solvent to the oil additive/surfactant

mixture may contribute to an additional enhancement of action. Suitable solvents are, for
example, Solvesso® (ESSO) or Aromatic Solvent® (Exxon Corporation). The
concentration of such solvents can be from 10 to 80 % by weight of the total weight. Oil
additives that are present in admixture with solvents are described, for example, in US-A-

4,834,908. A commercially available oil additive disclosed therein is known by the name
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Comp No. R3 R4 R5 1H NWMR (400 MHz, CDCl3 except where
i ndi cated; chem cal shifts in ppm A6 M

wQ@2@9adoedvhyl -4- i-Pr-(C0)0- 8.66-8.67 (dd, 1H)PCT/GB2009/000126

7.82-7.85 nethyl- (m 1H) .37-57-7.61 (m 1H), 6.97
phenyl - (s, 211), 3.79 (s, 3H), 2.71 (sept, 111),
2.33-2.44 (m 4H), 2.35 (s, 314), 1.08-1.12 (m

MER i sy porbRaighfh st bifjdihledbags BprodRr BHing o e
invention 1s 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
of alkylpyrrolidones (e.g. Agrimax®) to be added to the spray mixture. Formulations of
synthetic lattices, e.g. polyacrylamide, polyvinyl compounds or poly-1-p-menthene (e.g.
Bond®, Courier® or Emerald®) may also be used. It is also possible for solutions that
contain propionic acid, for example Eurogkem Pen-e-trate®, to be added to the spray
mixture as action-enhancing agent.

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

The rates of application of compounds of formula (I) may vary within wide limits
and depend on the nature of the soil, the method of application (pre- or post-emergence;
seed dressing; application to the seed furrow; no tillage application etc.), the crop plant,
the grass or weed to be controlled, the prevailing climatic conditions, and other factors
governed by the method of application, the time of application and the target crop. The
compounds of formula (I) according to the invention are generally applied at a rate of
from 10 to 2000 g/ha, especially from 50 to 1000 g/ha.

Preferred formulations have especially the following compositions (% = perceht

by weight):

Emulsifiable concentrates:

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

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

Suspension concentrates:

active ingredient: 5 to 75 %, preferably 10 to 50 %
water: 94 to 24 %, preferably 88 to 30 %



7.99-8.01 (m 1H), 7.73-7.75 (m 1H), 7.63-7.67

(m 1H), 7.50- 7.53 (m 1H). A8 H 2-pyridyl- HO
waelgeoD®@1 11. 13 (bs, 1H), 9. 33- 9.35 (m 1M)T/GB2009/000126

8.59-8.60 (m 114), 8.42-8244 (m 1H), 8.10-8.14

(m 1H), 7.58-7.60 (m 1H), 7.47- 7.50 (m

1H), 7.42-7.46 (m 1H). A9 H 2, 4,6- HO Described in
VD 04/ 056824

surface- € agent: 1 to 40 %, preferably 2 to 30 %
Wettable powders:
active ingredient: 0.5 to 90 %, preferably 1 to 80 %
surface-active agent: 0.5 to 20 %, preferably 1 to 15 %
solid carrier: 5 to 95 %, preferably 15 to 90 %
Granules: _

“active ingredient: 0.1t0 30 %, preferably 0.1 to 15 %
solid carrier: 99.5 to 70 %, preferably 97 to 85 %

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

Formulation Examplés for herbicides of formula (I) (% = % by weight)

" Fl. Emulsifiable concentrates a) b) c) - | d)
active ingredient 5% 10 % 25% 50 %
calcium dodecylbenzenesulfonate 6 % 8 % 6 % 8%
castor oil polyglycol ether 4% - 4% 4%
(36 mol of ethylene oxide)
octylphenol polyglycol ether - 4% - 2%
(7-8 mol of ethylene oxide)

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

Co-Ci2
Emulsions of any desired concentration can be obtained from such concentrates by

dilution with water.

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 % - -
NMP - - 30 % 10 %
arom. hydrocarbon mixture 75 % 160 % - -

Co-Ci2
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trifluoro- (Conmpound No. 13 of Table 128 phenyl -
on page 62). Table B: Conpounds of fornula (B),

wob@eeRRB: R4 and R5 have the val ues as descriPerdGBR009/000126

the table below Conp Ria Rb3Rl' R3 R4 R5 1H NWMR (400
VHz, No. CDC13 except where indicated; chem cal
shifts in ppm BL HHHEt 2-chloro- 3,6- difluoro-

L= t-Bu- . . 8.8 1H . 8.71 (d, 1H), 7.32
?gsg%lﬁﬁl?‘lsfr%ﬁlléf%)égi?ﬁe "itﬁée,(f%‘?".’ BE?“ .“i‘EfOE’?n( 111)H? 4. 38
(q. 2H), 1.41 (t, 311), 1.16 (s, 9H). WD

2009/ 090401PCT/ GB2009/ 000126 - 62 - Conp No. Rla Rib
BB cWrtiable powders a) b) - ) d)

active ingredient . 5% 25 % 50% 80 %
sodium lignosulfonate 4% - 3% -
sodium laury! sulfate 2% 3% - 4%
sodium diisobutylnaphthalene-

sulfonate - 6 % 5% 6%
octylphenol polyglycol ether - 1% 2% -
(7-8 mol of ethylene oxide)

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

The active ingredient is mixed thoroughly with the adjuvants and the mixture is

-thoroughly ground in a suitable mill, affording wettable powders which can be diluted

with water to give suspensions of any desired concentration.

F4. Coated granules a) b) c)
active ingredient 0.1 % 5% 15%
highly dispersed silicic acid 0.9 % 2% 2%
inorganic carrier 99.0 % 93 % 83 %

(diameter 0.1 - 1 mm)
e.g. CaCOj; 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.

FS5. 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 %

(diameter 0.1 - 1 mm)
e.g. CaCO; or Si0,
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R4 R5 1H NVR (400 MHz, CDCl3 except where indicat ed;
chem cal shifts in ppm B2 HHHH 2-chloro- 3,6- HO

waelgeoDh®B@1 11. 74 (bs, 1H), 8.97 (s, di f | uoPGF/GB14dp/000126
8.44-8.45 (d, phenyl - 1B), 7.39-7.45 (m '
1H), 7.22-7.26 (m 1H), 7.17-7.19 (d,

‘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.
F6. Extruder granules a) - b) c) d)
active ingredient | : 0.1% 3% 5% 15%
sodium lignosulfonate 15% 2% 3% 4%
carboxymethylcellulose 14 % 2% 2% 2%
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.

F7. Dusts a) b) )
active ingredient 0.1%- 1% 5%
talcum 399% 49%  35%
kaolin - 60.0% 50% . 60%

Ready-to-use dusts are obtained by mixing the active ingredient with the carriers and

grinding the mixture in a suitable mill.

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

" nonylphenol polyglycol ether - 1% 2% -
(15 mol of ethylene oxide) | |
sodium lignosulfonate 3% 3% 4% 5%
carboxymethylcellulose 1% 1% 1 % 1%
37 % aqueous fornialdehyde 02% 0.2 % 0.2 % 0.2%
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
suspension concentrate from which suspensions of any desired concentration can be

obtained by dilution with water.
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1H. B3 HHHH 2-chloro- t-Bu- 8.83 (s, 1H), 8.61-

3,6- (C0)0- 8.63 (d, 1H), 7.23- di fluoro- 7.28
W@ 2009298401 7. 09- phenyl- 7.14 (m 111), 1rdBGB2009/000126
(s, 9H). B4 . .35. :

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
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 D). '

The invention also relates to a method of selectively controlling grasses and
weeds in crops of useful plants which comprises applying to the useful plants or locus
thereof or to the area of cultivation a herbicidally effective amount of a compound of
formula (I).

Crops of useful plants in which the composition according to the invention can be
used include perennial crops, such as citrus fruit, grapevines, nuts, oil palms, olives,
pome fruit, stone fruit and rubber, and annual arable crops, such as cereals, for example
barley and wheat, cotton, oilseed rape, maize, rice, soy beans, sugar beet, sugar cane,
sunflowers, ornamentals and vegetables, especially cereals, maize and soy beans.

The grasses and weeds to be controlled may be both mono—cotyledonous species,
for example Agrostis, Alopecurus, Avena, Bromus, Cyperus, Digitaria, Echinochloa,
Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria, Sida and Sorghum, and
dicotyledonous species, for example Abutilon, Amaranthus, Chenopodium, .
Chrysanthemum, Galium, Ipomoea, Nasturtium, Sinapis, Solanum, Stellaria, Veronica,
Viola and Xanthium.

Crops are to be understood as also including those crops which have been
rendered tolerant to herbicides or classes of herbicides (e.g. auxins or ALS-, GS-,
EPSPS-, PPO- and HPPD-inhibitors) by conventional methods of breeding or by genetic
engineering. An example of a crop that has been rendered tolerant to imidazolinones, €.g.
imazamox, by conventional methods of breeding is Clearfield® summer rape (canola).
Examples of crops that have been rendered tolerant to herbicides by genetic engineering
methods include e.g. glyphosate- and glufosinate-resistant maize varieties commercially
available under the trade names RoundupReady® and LibertyLink®.

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

European corn borer), Bt cotton (resistant to cotton boll weevil) and also Bt potatoes
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ad Me HM 2-chloro- HO 7.48 (s, 1H), 7.34- 3, 6-

7.40 (m 1H), 7.18- difluoro- 7.23 (m 1H), 3.70
w@hb@aphodol (s, 3H), 2.63 (s, 3H. B5 A M H MPCT/GB2009/000126

2-chloro- t-Bu- 7.14 (s, 1H),34-.18- - 3,6- (C0)O-

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

WO 95/34656, WO 03/052073 and EP-A-427 529. Examples of transgenic plants
comprising one or more genes that code for an insecticidal resistance and express one or
more toxins are KnockOut® (maize), Yield Gard® (maize), NuCOTIN33B® (cotton),
Bollgard® (cotton), NewLeaf® (potatbes), NatureGard® and Protexcta®. Plant crops or
seed material thereof can be both resistant to herbicides and, at the same time, resistant to
insect feeding ("'stacked" transgenic events). For example, seed can have the ability to
express an insecticidal Cry3 protein while at the same time being tolerant to glyphosate.

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

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

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

Mixtures of a compound of formula (I) With a synthetic auxin (e. g; compound of
formula (I) + clopyralid (162), compound of formula (I) + 2,4-D (211), compound of
formula (I) + dicamba (228), compound of formula (I) + diphenamid (274), compound of
formula (I) + MCPA (499), compound of formula (I) + quinclorac (712), or compound of
formula (I) + aminopyralid (CAS RN 150114-71-9)). _ '

Mixtures of a compound of formula (I) with diflufenzopyr (252).

Mixtures of a compound of formula (I) with an acetanilide (e.g. compound of
formula (I) + acetochlor (5), compound of formula (I) + dimethenamid (260), compound
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).
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7.23 (m 1H), 7.06- difluoro- 7.10 (m 1H), 3.76
phenyl - (s, 3H), 2.66 (s, 3H), 1.03 (s, 9H).

w{a a09be903@01 Conpounds of fornula (C), where R3T/GB4009/000126

and R5 have the values as desgpi_bed in the table
5bel ow. Conp No. R3 R4 R5 1H NWR (400 MHz, CDC13
except where indicated; chemcal shifts in PPm d M

11y el lplpciRESE RIS vl bR b oo
1H), ®J86wes d¥Q dopolhll of Br@dla((®), wiBiPyroxdd@fone (CAS RN 447399-55-
25909/ 090401PCT/ GB2009/ 000126 - 63 -

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),
compound of formula (I) + topramezone (CAS RN 210631-68-8), compound of formula
@O+ 4-hydroxy-3-[[2-[(2-methoxyethoxy)methyl]-6-(trifluoromethyl)-3-pyridinyl]-
carbonyl]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 352010-68-5), or compound of
formula (I) + 4-hydroxy-3-[[2-(3-methoxypropyl)-6-(difluoromethyl)-3-pyridinyl]-
carbonyl]-bicyclo[3.2.1]oct-3-en-2-one (CAS RN 894355-80-7)).

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

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

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

Mixtures of a compound of formula (I) with glyphosate and an HPPD inhibitor
(e.g. compound of formula (I) + glyphosate + isoxaflutole, compound of formula (I) +
glyphosate + mesotrione, cémpound of formula (I) + glyphosate + pyrasulfotole,
compound of formula () + glyphosate + sulcotrione, compound of formula (I) +
glyphosate + tembotrione, compound of formula (I) + glyphosate + topramezone,
compound of formula (I) + glyphosate + 4-hydroxy-3-[[2‘-[(2-methoxyethoxy)methy1] -6-
(trifluoromethyl)-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-
pyridinyljcarbonyl]-bicyclo[3.2.1]oct-3-en-2-one).
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Comp No. R3 R4 R5 1H NWMR (400 MHz, CDCl3 except where
i ndi cated; chem cal shifts in PPm C2 Me 2-chl oro-

W@2@9/000i401 uor o- phenyl - i-Pr-(C0)0- 8.97 (s, 1POT/GB2009/000126

8.55-8.56 (d, 1H), 7.42- 7.4338d, 1H), 7.19-7.25 (m
1H) 7.05- 7.11 (m 1H), 3.88 (s, 3H), 2.68-2.75 (m
1.07-1.10 (d, 6H. C3 H 2,4,6- trifluoro- phenyl-

12 Ovp LRSS (PR b oo

formu IMnx(lﬁ‘))s oﬂlahfbmpo%d offbriauld (Bwittaylefdshatevahmesiuasand an HPPD
described in the table 5 below. Rla R5 Conmp No. Rl a
RRtbifgr ¢e-gacompoRgd fﬁfomma((h)obgwmamgmémmsmwtele

gg@gﬁ/@gﬁ% 8fo o gklg gl lgfg%lflﬁté-ahﬂncﬁﬁ)ﬁﬂ] +%esoﬁmé|, coﬁpo%hnd IE)'@formula
MO+ glufosinate-ammonium + pyrasulfotole, compound of formula (I) + glufosinate-
ammonium + sulcotrione, compound of formula (I) + glufosinate-ammonium +
tembotrione, compound of formula (I) + glufosinate-ammonium + topramezone,
compound of formula (I) + glufosinate-ammonium + 4-hydroxy-3-[[2-[(2-methoxy-
ethoxy)methyl]-6-(trifluoromethyl)-3-pyridinyl]carbonyl]-bicyclo[3.2.1]oct-3-en-2-one,
or compound of formula (I) + glufosinate-ammonium + 4-hydroxy-3-[[2-(3-
methoxypropyl)-6-(diﬂuoromethyl)-3-pyridinyl]carbonyl] -bicyclo[3.2.1]oct-3-en-2-one).

M{xtures of a compound of formula (I) with'an ALS or an AHAS inhibitor (e.g.
compound of formula (I) + bensulfuron-methyl (64), compound of formula (I) +
chlorimuron-ethyl (135), compound of formula (I) + cloransulam-methyl (164),
compound of formula (I) + florasulam (359), compound of formula (I) + flucarbazone-
sodium (364), compound of formula (I) + imazamox (451), compound of formula (I) +
imazapyr (453), compound of formula (I) + imazethapyr (455), compound of formula (I)
+ iodosulfuron-methyl-sodium (466), corhpound of formula (I) + mesosulfuron-methyl
(514), compound of formula (I) + nicosulfuron (577), compound of formula (I) +
penoxsulam (622), compound of formula (I) + pyroxsulam (triflosulam) (CAS RN
422556-08-9), compound of formula (I) + thifensulfuron-methyl (thiametﬁron—methyl)
(795), compound of formula (I) + triasulfuron (817), compound of formula (I) +
tribenuron-methyl (822), compound of formula (I) + trifloxysulfuron-sodium (833),
compound of formula (I) + thjencérbazone (4-[(4,5-dihydro-3-methoxy-4-methyl-5-0x0-
1H-1,2,4-triazol-1-yl)carbonylsulfamoyl]-5-methylthiophene-3-carboxylic acid,
BAY636)), or compound of formula (I) + thiencarbazone-methyl (methyl 4-[(4,5-
dihydro-3-methoxy-4-methyl-5-oxo0-1H-1,2,4-triazol-1-yl)carbonylsulfamoyl]-5-
methylthiophene-3-carboxylate, CAS RN 317815-83-1, BAY636-methyl)).

Mixtures of a compound of formula (1) Qith 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
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di chl oro- 1H), 8.22-8.29 (dd, 1H), phenyl - 7.69
(d, 1H), 7.45-7.48 (dd, 1H), 7.34 (d, 1H),

wO 2@8/0%428 (dd, 1H). D2 HHHH 2,6- HO d6- DMEQ/GB1009/200126
(bs, 1H), dichloro- 10.94_(bs, 1H), 8.56-8.58

formula (I) + [3-[2-chloro-4-ﬂuor6-5 -(l-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),
compound of formula (I) + clodinafop-propargyl (156), compound of formula (I) +
cycloxydim (190), compound of formula (I) + cyhalofop-butyl (195), compound of
formula (I) + diclofop-methyl (238), compound of formula (I) + fenoxaprop-P-ethyl
(339), compound of formula (I) + fluazifop-butyl (361), compound of formula (I) + .
fluazifop-P-butyl (362), compound of formula (I) + haloxyfop (427), compound of
formula (I) + haloxyfop-P (428), compound of formula (I) + propaquizafop (670),
cbmpound of formula (I) + quizalofop (717), compound of formula (I) + quizalofop-P
(718), compound of formula (I) + sethoxydim (726), compound of formula (I) +
tepraloxydim (771), compound of formula (I) + tralkoxydim’(81 1)), or compound of
formula (I) + pinoxaden (CAS RN 243973-20-8).

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

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

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

Mixtures of a compound of formula (I) with pendimethalin (621) or a compound
of formula (T) with trifluralin (836).

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

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

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

The mixing partners of the compound of formula (I) may also be in the form of
esters or salts, as mentioned 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
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phenyl - (dd, 1H), 8.31-8.33 (dd, 1H), 7.55 (d,

1H), 7.53 (s, 1H), 7.48-7.50 (m 1H),
wO 20909428 (m 1H). D3 HHHH 2- HO d6- DVSO pA1/G84009/000126
(bs, 1H), trifluoro- 10463 (bs, 1H), 8.54-8.55

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

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

The mixtures can advantageously be used in the above-mentioned formulations
(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
in combination with a mixture as described above: aclonifen (8), acrolein (10), alachlor
(14), alloxydim (18), ametryn (20), amicarbazone (21), amidosulfuron (22),
aminocyclopyrachlor (CAS RN 858956-08-8), amitrole (aminotriazole) (25), ammonium
sulfamate (26), anilofos (31), asulam (36), aviglycine (39), azafenidin (CAS RN 68049-
83-2), azimsulfuron (43), BAS 800H (CAS RN 372137-35-4), beflubutamid (55),
benazolin (57), bencarbazone (CAS RN 173980-17-1), benfluralin (59), benfuresate (61),

. bensulide (65), bentazone (67), benzfendizone (CAS RN 158755-95-4), benzobicyclon
(69), benzofenap (70), bilanafos (bialaphos) (77), bispyribac-sodium (82), borax (86),
bromacil (90), bromobutide (93), bromofenoxim (CAS RN 13181-17-4), butachlor (100),
butamifos (102), butralin (105), butylate (108), cafenstrole (110), carbetamide (117),
chlorbromuron (CAS RN 13360-45-7), chlorflurenol-methyl (133), chloroacetic acid
(138), chlorpropham (144), chlorsulfuron (147), chlorthal-dimethyl (148), cinmethylin

~(153), cinosulfuron (154), clomeprop (160), cumyluron (180), cyanamide (182),
cyanazine (183), cyclanilide (186), cycloate (187), cyclosulfamuron (189), daimuron
(213), dalapon (214), dazomet (216), desmedipham (225), desmetryn (CAS RN 1014-69-

* 3), dichlobenil (229), dichlorprop (234), dichlorprop-P (235), diclosulam (241),
‘dimefuron (256), dimepiperate (257), dimethachlor (258), dimethametryn (259),
dimethipin (261), dimethylarsinic acid (264), dinitramine (268), dinoterb (272),
dipropetryn (CAS RN 4147-51-7), dithiopyr (280), DNOC (282), DSMA (CAS RN 144-
21-8), endothal (295), EPTC (299), esprocarb (303), ethalfluralin (305), ethametsulfuron-
methyl (306), ethephon (307), ethofumesate (311), ethoxyfen (CAS RN 188634-90-4),
ethoxyfen-ethyl (CAS RN 131086-42-5), ethoxysulfuron (314), etobenzanid (318),
fentrazamide (348), ferrous sulfate (353), flazasulfuron (356), fluazolate (isopropazol)
(CAS RN 174514-07-9), flucetosulfuron (CAS RN 412928-75-7), fluchloralin (365),



10

15

20

25

30

nmet hoxy- (dd, 1H), 8.32-8.35 (dd, phenyl - 1H),
7.49-7.51 (m 1H), 7.40-7.44 (m 3H), 7.25-

wO' 2@8/09091 111) . WO 2009/ 090401PCT/ GB2009/ 000 126T/6BB#HIA00126

Comp No. Rla Rib Ric R3 R4 R541H NWVR (400 MHz, CDC13
except where indicated; chemcal shifts in ppm D4
HHHH

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),
halosulfuroh—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), isoxai)yrifop (CAS RN 87757-18-4), karbutilate (482), lenacil (487),
linuron (489), MCPA-thioethyl (500), MCPB (501), mecoprop (503), mecoprop-P (504),
mefenacet (505), mefluidide (507), metam (519), metamifop (mefluoxafop) (520),
metamitron (521), metazachlor (524), methabenzthiazuron (526), methazole (CAS RN
20354-26-1), methylarsonic acid (536), 1-methylcyclopropene (538), methyldymron
(539), methyl isothiocyanate (543), metobenzuron (547), m'etobromuror} (CAS RN 3060-
89-7), metosulam (552), metoxuron (553), metsulfuron-methyl (555), MK-616 (559),
molinate (560), monolinuron (562), MSMA (CAS RN 2163-80-6), naproanilide (571),
napropamide (572), naptalam (573), neburon (574), nipyraclofen (CAS RN 99662-11-0),
n-methyl-glyphosate, nonanoic acid (583), norflurazon (584), oleic acid (fatty acids)
(593), orbencarb (595), orthosulfamuron (CAS RN 213464-77-8), oryzalin (597),
oxadiargyl (599), oxadiazon (600), oxasulfuron (603), oxaziclomefone (604), ’
oxyfluorfen (610), pebulate (617), pentachlorophenol (623), pentanochlor (624),
pentoxazone (625), pethoxamid (627), petrolium oils (628), phenmedipham (629),
picloram (645), picolinafen (646), piperophos (650), primisulfuron-methyl (657),
prodiamine (661), profluazol (CAS RN 190314-43-3), profoxydim (663), prohexadione
calcium (664), prometon (665), prometryn (666), propachlor (667), propanil (669),
propazine (672), propham (674), propisochlor (6v67), propoxycarbazone-sodium
(procarbazone-sodium) (679), propyzamide (681), prosulfuron (684), pyraclonil
(pyrazogyl) (CAS RN 158353-15-2), pyraflufen-ethyl (691), pyrazolynate (692),
pyrazosulfuron-ethyl (694), pyrazoxyfen (695), pyribenzoxim (697), pyributicarb (698),
pyridafol (CAS RN 40020-01-7), pyridate (702), pyriftalid (704), pyriminobac-methyl
(707), pyrimisulfan (CAS RN<221205-90-9), pyrithiobéc-sodium (709), quinmerac (713),
quinoclamine (714), rimsulfuron (721), sequestrene, siduron (727), simazine (730),

simetryn (732), sodium chlorate (734), sulfentrazone (749), sulfometuron-methyl (751),
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2-chloro- HO d6-DMSO 12.01 (bs, 1H), 3, 6-

11.21 (bs, 1H), 8.58-8.60 di fluoro- (dd, 1H),
W@2084081486 (dd, phenyl - 111), 7.51-7.56 $em/GBMmP/00126
7.33-7.38 (m 111), 7.28-  _4o_ 7.31 (m 114). D5

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),
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-

~dimethoxypyrimidin-2-yl)urea (CAS RN 570415-88-2), and 5-(2,6-difluoro-

benzyloxymethyl)-5-methyl-3-(3-methyl-thiophen-2-yl)-4,5-dihydro-isoxazole (CAS RN

~ 403640-27-7).

The mixing partners of the compound of formula (I) may also be in the form of
esters or salts, as mentioned e.g. in The Pesticide Manual, 13th Edition (BCPC), 2003.
The reference to acifluorfen-sodium also applies to acifluorfen, and the reference to
bensulfuron-methyl also applies to bensulfuron, etc. _

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

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

The compounds of formula (I) according to the invention can also be used in
combination with one or more safeners. Likewise, mixtures of a compound of formula (I)
according to the invention with one or more further herbicides can also be used in
combination with one or more safeners. The term “safener” as used herein means a
chemical that when used in combination with a herbicide reduces the undesirable effects
of the herbicide on non-target organisms, for example, a safener protects crops from
injury by herbicides but does not prevent the herbicide from killing the weeds. The
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]-



10

15

20

25

30

HHHM 2-chloro- HO d6-DVsSO 11.29 (bs, 1H),

3,6- 8.73-8.75 (dd, 114), 8.43- di fl uoro- 8. 45
W@ cabo/0dp1 7. 52-7. 58 phenyl - (m 1H), 7.BdF&B2®9/000126
(m 2H), 3.68 (s, 3H .46 HHH M 2,6- i-Pr-

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 form of esters or
salts, as mentioned e.g. in The Pesticide Manual, 13th Edition (BCPC), 2003. The
reference to cloquintocet-mexyl also applies t(; 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.

The mixtures can advantageously be used in the above-mentioned formulations |
(in which case "active ingredient" relates to the respective mixture of compound of
formula (I) with the safener). It is possible that the safener and a compound of formula (I)
and one or more additional herbicide(s), if any, are applied simultaneously. For example,
the safener, a compound of formula (I) and one or more additional herbicide(s), if any,
might be applied to the locus pre-emergence or might be applied to the crop post-
emergence. It is also possible that the safener and a compound of formula (I) and one or
more-additional herbicide(s), if any, are applied sequentially. For example, the safener
might be applied before sowing the seeds as a seed treatment and a compound of formula
(I) and one or more additional herbicides, if any, might be applied to the locus pre-
emergence or might be applied to the crop post-emergence.

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

Mixtures of a compound of formula (I) with S-metolachlor and a safener,
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 (I) with sulcotrione and a safener.

Mixtures of a compound of formula (I) with a triazine and a safener.

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

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

safener.



10

15

20

25

8.65-8.67 (dd, 1H), 7.75- di ethyl -4- (CO) 7.78
(dd, 1H), 7.19-7.22 methyl - 0- (m 1H), 6.96 (s,

WQ R)09/03400 phenyl - (s, 3H), 2.53 (sept, BEH/GB2009/000126

2.30-2.45 (m 7H), 1.11 (t, -44.- 6H), 0.90 (d, 6H).
D7 HHH M
Mixtures of a compound of formuia (I) with a triazine and sulcotrione and a
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

safener.

Mixtures of a compound of formula (I) with glyphosate and sulcotrione and a

safener.

Mixtures of a compound of formula (I) with glufosinate-ammonium and a

safener.

Mixtures of a compound of formula (I) with glufosinate-ammonium and

isoxaflutole and a safener.

- Mixtures of a compound of formula (I) with glufosinate-ammonium and

mesotrione and a safener.

Mixtures of a compound of formula (I) with glufosinate-ammonium and

sulcotrione and a safener.

Mixtures of a compound of formula (I) with florasulam and a safener, particularly

cloquintocet-mexyl.

Mixtures of a compound of formula (T) with clodinafop-propargyl and a safener,

particularly cloquintocet-mexyl.

Mixtures of a compound of formula (T) with pinoxaden and a safener, particularly

cloquintocet-mexyl.
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.
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2-chloro- i-Pr- 8.71-8.73 (dd, 1H), 7.87- 3, 6-

(CO 7.90 (dd, 1H), 7.17-7.27 di fluoro- 0- (m

W@ 1dbp/0904004- 7. 10 (m phenyl - 1H), 3.92 (BCT/8B)009/000126
2.70 (sept, 1H), 1.06-1509 (dd, 6H) . D8
H H |

Preparation Examples

The following abbreviations were used throughout this section: s = singlet; bs =
broad singlet; d = doublet; dd = double doublet; dt = double ﬁ’iplet; t = triplet, tt = triple
triplet, q = quartet, sept = septet; m = multiplet; Me = methyl; Et = ethyl; Pr = propyl; Bu
= butyl. |

1. Reactions which are covered by Scheme 1

Example 1.1: Preparation of 2-amino-nicotinic acid methyl ester
O O
Me,SiCHN, N

OH OMe

l X
~ ~
N~ “NH "N NH,

2
To a solution of 3-amino-pyridine-2-carboxylic acid (1 g) in methanol (8 ml) and

. toluene (10 ml), under nitrogen atmosphere, was added a solution of (trimethylsilyl)-
diazomethane (3.625 ml) (2M in diethylether). When the effervescence from the reaction
had subsided a further portion of (trimethylsilyl)diazométhane (3.625 ml) (ZM in
diethylether) was added. The reaction mixture was stirred at ambient temperature for 20
hours. The reaction was quenched by addition of acetic acid (0.2 ml). The mixture was
concentrated and the residue partitioned between dichloromethane and aqueous
potassium carbonate (5% by weight). The phases were separated and the aqueous phase
was extracted with further dichloromethane. The combined organic extracts were dried
over magnesium sulfate and concentrated to give 2-amino-nicotinic acid methyl ester as a
light yellow solid (968 mg). 1H-NMR (400 MHz, CDCl;): 8.21-8.23 (m, 1H), 8.12-8.14
(m, 1H), 6.61-6.64 (m, 1H), 3.89 (s, 3H) ppm.

The following compounds made were made using analogous procedures.

2-Amino-6-chloro-nicotinic acid methyl ester. 1H-NMR (400 MHz, CDCl;):
8.03-8.05 (d, 1H), 6.59-6.61 (d, 1H), 3.88 (s, 3H) ppm.

3-Amino-pyridine-2-carboxylic acid methyl ester. IH-NMR (400 MHz, CDCl;):
8.07-8.08 (m, 1H), 7.21-7.24 (m, 1H), 7.04-7.07 (m, 1H), 5.76 (bs, 2H), 3.98 (s, 3H),
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H M 2,6- t-Bu- 8.66-8.67 (dd, 1H), 7.71-

diethyl-4- (CO 7.73 (dd, 1H), 7.19-7.22 met hyl -
w®200009044111) , 6.95 (s, 2H), 3.91 phenyl - PCEGB3IP/000126
2.31-2.43 (m 4H), 2.336(s, 3H), 1.10 (t, 6H),

0.99 (s, 9H). D9

Example 1.2: Preparation of 2-[2-(2,4-dichloro-phenyl)-acetylaminol-nicotinic acid

methyl ester

1) (cocl), CO.Me _
Cl DMF | Xy
i . N~ NH “
. CO,Me
HO™ 2) | = 2
Cl _ o)
N~ "NH, . &

DMAP, pyridine

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

The following compounds made were made using analogous procedures.

2-[2-(2,6-Dichloro-phenyl)-acetylamino]-nicotinic acid methyl ester. 1H-NMR
(400 MHz, CDCl3): 10.74 (bs, 1H), 8.59-8.61 (m, 1H), 8.28-8.31 (m, 1H), 7.33-7.38 (m,
2H), 7.19-7.23 (m, 1H), 7.06-7.09 (m, 1H), 4.41 (s, 2H), 3.89 (s, 3H) ppm.

2-[2-(2-Trifluoromethoxy-phenyl)-acetylamino]-nicotinic acid methyl ester. 1H-
NMR (400 MHz, CDCls): 10.76 (bs, 1H), 8.57-8.59 (m, 1H), 8.27-8.29 (m, 1H), 7.46-
7.48 (m, 1H), 7.26-7.36 (m, 3H), 7.05-7.09 (m, 1H), 4.03 (s, 2H), 3.88 (s, 3H) ppm.
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HHHM 2-chloro- t-Bu- 8.71-8.73 (dd, 111), 7.83-

3,6- (CO 7.86 (dd, 1H), 7.24-7.27 di fl uoro- O-
W@ moodayy 7. 17-7.23 (m phenyl - 111), 7POHEB2®9/000126
(m 1H), 3.92 (s, 3H),.4%.15 (t, 911). D10 H H H

F2HC- 2-chl oro- t-Bu-

2-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-nicotinic acid methyl ester.
1H-NMR (400 MHz, CDCl5): 10.88 (bs, 1H), 8.59-8.60 (m, 1H), 8.31-8.33 (m, 1H),
6.98-7.14 (m, 3H), 4.27 (s, 2H), 3.91 (s, 3H) ppm.

2-[2-,(2,6-Diethyl—4-methy1—phenyl)-acetylamino]-nicotinic acid methyl ester. 1H-

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

7.07 (m, 1H), 6.97 (s, 2H), 3.94 (s, 2H), 3.78 (s, 3H), 2.62-2.70 (m, 4H), 2.34 (s, 3H),
1.18-1.23 (t, 6H) ppm. ,
5-Bromo-2-[2-(2-chloro-3,6-diﬂuoro-phenyl)-acétylamino]-nicotinic acid. 1H-
NMR (400 MHz, CDCl): 8.97 (d, 1H), 8.62-8.63 (d, 1H), 7.12-7.18 (m, 1H), 7.03-7.08
(m, 1H), 4.31 (s, 2H) ppm. ,
6-Chloro-2-[2-(2-chloro-3,6-difluoro-phenyl)-acetylamino}-nicotinic acid methyl
ester. IH-NMR (400 MHz, CDCl5): 1l0.88 (bs, 1H), 8.23-8.25 (d, 1H), 7.05-7.11 (m, 1H),
7.05-7.07 (d, 1H), 6.96-7.03 (m, 1H), 4.34 (s, 2H), 3.92 (s, 3H) ppm.
3-[2-(2,4-Dichloro-phenyl)-acetylamino]-pyridine-?-carboxylic acid methyl ester.

1H-NMR (400 MHz, CDCls): 11.04 (bs, 1H), 9.09-9.11 (dd, 1H), 8.42-8.43 (dd, 1H),

7.47-7.50 (m, 2H), 7.29-7.37 (m, 2H), 3.99 (s, 3H), 3.91 (s, 2H) ppm.
3-[2-(2-Trifluoromethoxy-phenyl)-acetylamino]-pyridine-2-carboxylic acid
methyl ester. 1H-NMR (400 MHz, CDCl;): 11.04 (bs, 1H), 9.10 (dd, 1H), 8.41 (dd, 1H),
7.30-7.50 (m, 5H), 3.90 (s, 3H), 3.89 (s, 2H) ppm.
3-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-pyridine-2-carboxylic acid
methyl ester. 1H-NMR (400 MHz, CDCl3): 11.09 (bs, 1H), 9.08-9.09 (dd, 1H), 8.42-8.43
(dd, 1H), 7.46-7.50 (m, 1H), 7.05-7.18 (m, 2H), 4.03 (s, 2H), 3.99 (s, 3H) ppm.
| 3-[2-(2,6-Diethyl-4-methyl-phenyl)-acetylamino]-pyridine-2-carboxylic acid
methyl ester. 1H-NMR (400 MHz, CDCl3): 10.62 (bs, 1H), 9.10-9.12 (dd, 1H), 8.38-8.39
(dd, 1H), 7.44-7.47 (m, 1H), 6.98 (s, 2H), 3.88 (s, 3H), 3.87 (s, 2H), 2.63-2.68 (q, 4H),
2.35 (s, 3H), 1.21 (t, 6H) ppm.
4-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-nicotinic acid methyl ester.
1H-NMR (400 MHz, CDCl;): 11.27 (bs, 1H), 9.15 (s, 1H), 8.60 (s, 2H), 7.13-7.19 (m,
1H), 7.05-7.11 (m, 1H), 4.04 (s, 2H), 3.94 (s, 3H) ppm.
3-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-isonicotinic acid ethyl ester.
1H-NMR (400 MHz, CDCl;): 10.80 (bs, 1H), 10.00 (s, 1H), 8;44 (d, 1H), 7.79-7.80 (d,
1H), 7.12-7.18 (m, 1H), 7.05-7.11 (m, 1H), 4.41-4.55 (q, 2H), 4.04 (s, 2H), 1.40-1.43 (t,
3H) ppm.
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8.75-8.76 (dd, 1H), 7.91- H2C- 3,6- (CO 7.93 (dd,
1H), 7.32-7:37 difluoro- 0- (m 1H), 7.23-7.28

W@ P909/090401 phenyl - 1H), 7.09-7.15 (m 111), PCT/GB2009/000126

6.21-6.50 (tt, 1H), 5.05- -48- 5.13 (m 2H), 1.20
(t, 911). WD 2009/ 090401PCT/ GB2009/ 000126 - 65 - Conp
No. Ria

6-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-[ 1,2,4]triazine-5-carboxylic
acid ethyl ester. 1H-NMR (400 MHz, CDCl;): 10.14 (bs, 1H), 9.64 (s, 1H), 7.12-7.17 (m,
1H), 7.02-7.08 (m, 1H), 4.47-4.52 (q, 2H), 4.31 (s, 2H), 1.45 (t, 3H) ppm.

4-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-pyrimidine-5-carboxylic acid
methyl ester. 1H-NMR (400 MHz, CDCl5): 10.94 (bs, 1H), 9.19 (s, 1H), 9.06 (s, 1H),
7.00-7.15 (m, 2H), 4.40 (s, 2H), 3.98 (s, 3H) ppm.

2-[2-(2-Chloro-3,6-difluoro-phenyl)-acetylamino]-6-trifluoromethyl-nicotinic
acid methyl ester. 1H-NMR (400 MHz, CDCls): 10.82 (bs, 1H), 8.52 (d, 1H), 7.07-7.13
(m, 1H), 6.99-7.04 (m, 1H), 4.46 (s, 2H), 3.99 (s, 3H) ppm.

2-[2-(3-Bromo-2-chloro-6-fluoro-phenyl)-acetylamino]-nicotinic acid methyl
ester. 1H-NMR (400 MHz, CDCls): 10.84 (bs, 1H), 8.57-8.58 (d, 1H), 8.30 (d, 1H), 7.55-
7.58 (m, 1H), 7.06-7.09 (m, 1H), 6.94-6.97 (m, 1H), 4.33 (s, 2H), 3.91 (s, 3H) ppm.

2- {[2—(2,3-Dichloro-6-ﬂuoro~pheny1)-acetyl]-ethyl-amind} -4-methoxy-nicotinic
acid ethyl ester. 1IH-NMR (400 MHz, CDCl;): 8.56-8.57 (d, 1H), 7.30-7.34 (m, 1H),
6.96-7.00 (m, 1H), 6.90-6.93 (d, 1H), 4.39-4.44 (q, 2H), 3.97 (s, 3H) 3.90-3.96 (m, 2H),
3.67 (s, 2H), 1.35-1.39 (t, 3H), 1.14-1.18 (t, 3H) ppm.

-nicotinic acid methyl ester

Example 1.3: Preparation of 2-(2-pyridin-2-yl-acetylamino

. \-CO,Me
Xy COMe o AN EDAC |
| + | — N SNH (P
7 ~ I
N~ NH, HO N -
0 N

To a solution of 2-pyridyl-acetic acid hydrochloride (310 mg) and 2-amino-
nicotinic acid methyl ester (270 mg) (Example 1.1) in dichloromethane (5ml) was added
diisopropylethylamine (0.32 ml). The reaction mixture was stirred at ambient
temperature for 20 minutes. To this solution was added 4-dimethylaminopyridine (43
mg) and N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride (“EDAC”)
(410 mg). The reaction mixture was stirred at ambient temperature for 20 hours. The
reaction mixture was partitioned between dichloromethane and water. The phases were
separated and the the organic layer concentrated. The residue was purified by column
chromatography on silica gel (eluent: 15% acetone in dichloromethane) to give 2-(2-
pyridin-2-yl-acetylamino)-nicotinic acid methyl ester as a yellow solid (86 mg). 1H-
NMR (400 MHz, CDCl;): 11.14 (bs, 1H), 8.63-8.64 (m, 1H), 8.58-8.59 (dd, 1H), 8.25-
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Rib R c RBRA RS 1H NWR (400 MHz, CDCl3 except where
i ndi cated; chem cal shifts in ppm DI 1 HHHH

w@2@ynddyl - HO d6-DMSO 11.75 (bs, 1H), PCBGBR009/000126

(m 1H), 8.52-8.53 (ddaglH), 8.48-8.49 (dd,

1H), 8.35-8.37 (dd, 1H),

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

The following compounds were made using analogous procedures:

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

Example 1.4: Preparation of 3-(2.4-dichloro-phenyl)-4-hydroxy-1H-[ 1.8 naphthyridin-2-
one (Compound D1 of Table D)

COzMe Cl

A
. OH
| _ Ci K,CO,
N” NH | A EN
— Cl
O N~ N7 o
Cl H

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

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

The following compounds made were made using analogous procedures:

6-(2-Chloro-3,6-diﬂuoro-phenyl)-5-hydrbxy-8H-pyrido[2,3-d]pyrimidin-7-one.
1H-NMR (400 MHz, d¢-DMSO): 10.97 (bs, 1H), 8.93 (s, 1H), 8.78 (s, 1H), 7.26-7.32
(m, 1H), 7.12-7.18 (m, 1H) ppm.

Compound Nos. A1, A2 and A8 of Table A, Compound No. B2 of Table B,
Compound Nos. D2, D3, D4, D12, D14 and D33 of Table D and Compound No. E4 of

Table E.



5

10

15

20

25

7.98 (d, 111), 7.45-7.49 (dd, 1H), 7.23-7.26
(dd, 1H). D12 HHHH 2-pyridyl - HO - D13 H Br

woRdve/od4ehl oro- t-Bu- 8.72 (d, 1H), 7.89 (d, 1POT/GB2009/000126

3,6- (CO) 7.18-7.23 (m 111), 5. 04-

Example 1.5: Preparation of 4-Hydroxy-3-pyridin-3-yl-1H-[ 1,8Inaphthyridin-2-one
(Compound No. D11 of Table D)

' COM | oH
: : Me : NaOEt
| o N ScoEt N Xy XN
N/ NH, ¥ | = | Pz
2 . N ” 0

To a solution of 2-amino-nicotinic acid methyl ester (200 mg) (Example 1.1) in
N,N-dimethylformamide (“DMF”’) (2ml) was added sodium ethoxide (21 ul) 21% by
weight in ethanol) followed by ethy1-3-pyridyl-acetate (200 ul). The reaction mixture
was heated in the microwave at 150°C for 15 minutes. The mixture was quenched by
addition of aqueous hydrochloric acid (2M) (0.72ml) and then diluted with water. The

precipitate was isolated by filtration and washed with water and finally triturated with

+ diethyl ether to give 4-hydroxy-3 —pyridin-3-yl-1H-[1,S]naphthyridin-Z-one as a beige

solid (109 mg). 1H-NMR (400 MHz, d-DMSO): 11.75 (bs, 1H), 8.70 (m, 1H), 8.52-8.53
(dd, 1H), 8.48-8.49 (dd, 1H), 8.35-8.37 (dd, 1H), 7.98 (d, 1H), 7.45-7.49 (dd, 1H), 7.23-
7.26 (dd, 1H) ppm.

The following compound was made using an analogous procedure:

Compound No. A7 of Table A.

Example 1.6: Preparation of 2,2-dimethyl-propionic acid 3-(2-chloro-3,6-difluoro-
phenyl)-2-oxo0-1,2-dihydro-[1,8]naphthyridin-4-y! ester

O O

t-BuCOCl, o
| A F pyridine - ‘ X E
7 Cl o
= Cl
NN O N~ N0

H
Compound D4 of Table D (1.487 g) and pyridine (0.978 ml) were stirred in

dichloromethane (30 ml) at ambient temperature for 5 minutes. 2,2-Dimethylpfopiony1
chloride (0.21 ml) was added portionwise over a period of 10 minutes and the reaction
stirred at ambient temperature for a further 3 hours. The reaction mixture was diluted

with dichloromethane and washed successively with water, aqueous sodium hydrogen
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difluoro- 0- 7.09 (m 1H), 3.88 (s, 311), phenyl -
1.15 (s, 9H). D14 HH A H 2-chloro- HO d4- MeOH:

wW@284/08486 (d, 3,6- 1H), 7.30-7.32 (d, IrQT/GB2009/000126

difluoro- 7.31-7.37 (m 111)4;7.16- phenyl -
7.21 (m 1H. D15 HH

carbonate (1M) and aqueous hydrochloric acid (2M). The organic layer was dried over
magnesium sulfate and concentrated. The residue was purified by column chromato-
graphy on silica gel (eluent: ethyl acetate / hexane 1:1) to give 2,2-dimethyl-propionic
acid 3-(2—chloro-3,6-diﬂuoro-phenyl)-Z-oxo-1,2-dihydro-[1,8]naphthyridin-4-yl ester as a
white solid (764 mg). 1H-NMR (400 MHz, CDCl;): 11.61 (bs, 1H), 8.80-8.81 (d, 1H),
7.85-7.87 (d, 1H), 7.29-7.30 (d, 1H), 7.19‘-7.'24 (m, 1H), 7.06-7.10 (m, 1H), 1.16 (s, 9H)
ppm.

The following compounds were made using analogous procedures:

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

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

2. Reactions which are covered by Scheme 2

Example 2.1: Preparation of 3-(2-chloro-3.6-difluoro-phenyl)-1-(2,2-difluoro-ethyl)-4-
hydroxy-1H-[1,8]naphthyridin-2-one (Compound No. D21 of Table D)

o~ 0 F,CHCH,Br
| N X F _—
P Cl K;COs
NT N o

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

Compound No. D21 of Table D as a colourless oil (24 mg).
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d H2-chloro- t-Bu- 9.10 (bs, 1H), 7.72-7.75

3,6- (CO (d, 1H), 7.24-7.26 (d, 1H), di fl uor o-
w@®2009/09R0177. 24 (m 1H), 7.05- phenyl - 7. 1BCT/G1B2009/000126

1H), 1.14 (s, 911). D16 H H Cs52Me 2-chl oro- t-Bu-

7.75-7.77 (d, 1H), 7.23- 3,6- (CO 7.25 (d, 1H,

7.18-7.23 (m

The following compounds made were made using analogous procedures:

Compound Nos. D17 and D32 of Table D and Compound No. E6 of Table E.

Example 2.2: Preparation of isobutyric acid 3-( 2L6-diethyl;4-methvl-phenyl)-1-methyl-2-
0x0-1,2-dihydro-[1,8naphthyridin-4-yl ester (Compound No. D6 of Table D)

KO'Bu

To a solution of Compound No. D23 of Table D (100 mg) (Example 3.2) in
tetrahydrofuran (5 ml) was added potassium tert-butoxide (0.38 ml) (1M in tetrahydro-
furan). The reaction mixture was stirred at ambient temperai:ure for 30 minutes. To this
mixture was added isobutyryl chloride (42 ul) and the reaction mixture stirred for at
ambient temperature 2 hours. The reaction mixture was concentrated and the residue
purified by column chromatographed on silica gel (eluent: 1% ethyl acetate / dichloro-

methane) to give Compound No. D6 of Table D as a white solid (110 mg).

The following compounds made were made using analogous procedures:

Compound Nos. A4 to A6 of Table A and Compound Nos. D7 to D9 of Table D.



di fluoro- 0- 114), 7.04-7.09 (m 1H), phenyl -
3.88 (s, 3H), 1.14 (s, 9H. D17 HH A F2HC 2-chl oro-

woiedood9oddt 8. 45 (d, 1H), 7.39- H2C- 3, 6-  7P@1/GB2009/000126
111), 7.33-7.39 (m diflggro- 1H), 7.17-7.23 (m
1H), phenyl -

Example 2.3: Preparation of 2,2-dimethyl-propionic acid 3-(2-chloro-3.6-difluoro-
. phenvyl)-1-(2,2-difluoro-ethyl)-2-0x0-1.2-dihvdro-[ 1,8 Inaphthyridin-4-vyl ester
(Compound No. D10 of Table D)

F
OH >HL ol O

| AV F . | X E
NN Yo DMAP N7 ONT o @
F F\H
F F
5 To a solution of Compound No. D24 of Table D (Example 2.1) (300 mg) in

acetonitrile (3 ml) was added 4-dimethylaminopyridine (“DMAP”) (10 mg) and 2,2-
dimethyl-propionyl chloride (0.21 mi). The reaction mixture was heated in a microwave
for 1500 seconds at 150°C. The reaction mixture was concentrated and the residue
purified by column chromatography on silica gel (eluent: ethyl acetate / hexane 1:4) to

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

The following compounds made were made using analogous procedures:

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

D19 of Table D.
15
Example 2.4: Preparation of 2.2-dimethvyl-propionic acid 3-(2-chloro-3,6-difluoro-
phenyl)-1-ethyl-2-ox0- 1',2-dihvdro-[1 ,6Inaphthyridin-4-vl ester (Compound No. Bl of
Table B)
j/\< Fe
o 0 CH,CH,|
NS F
| K,CO
Cl 2w\
Z N 0]
H
20 To a solution of 2,2-dimethyl-propionic acid 3-(2-chloro-3,6-difluoro-phenyl)-2-

0x0-1,2-dihydro-[ 1,6 naphthyridin-4-yl ester (250 mg) in acetonitrile (1.5 ml) was added
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6.09-6.39 (tt, 111), 4.81- 4.83 (m 2H). D18 O
HM M 2-chloro- HO 7.28 (s, 1H), 7.32-7.38 (m

W@2@9/0904bd) , 7.17-7.22 (m 1H), di f 1 uor o- PETEEOBLE0Y/000126

3.79 (s, 3H), 2.60 (s, 3H. D3p.d H Me Me 2-chloro-

t-Bu- 7.11 (s, 1H), 7.17-7.22 (m

potassium carbonate (88 mg) followed by methyl iodide (51 pl). The reaction mixture
was heated to 100°C for 22 minutes in a microwave and then cooled to ambient
temperature. The reaction mxiture was diluted with ethyl acetate and water. The phases
were separated. The organic fraction 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 1:3 and then 1:1) to give
Compound No. B1 of Table B as an orange oil (i6 mg). TH-NMR (400 MHz, CDCl,):
8.84 (s, 1H), 8.71 (d, 1H), 7.32 (d, 1H), 7.18-7.23 (m, 1H), 7.05-7.10 (m, 1H), 4.38 (q,
2H), 1.41 (t, 3H), 1.16 (s, 9H) ppm. '

The following compounds made were made using analogous procedures:
Compound No. D30 of Table D, and Compound Nos. E2 and E3 of Table E.
Furthermore, Compound No. D31 of Table D was isolated as a by-product of Compound
No. D30 of Table D.

Example 2.5: Preparation of isobutyric acid 3-(3-bromo-2-chloro-6-fluoro-phenyl)-1-

(2,2-difluoro-ethyl)-2-0x0-1,2-dihydro-[ 1,8 naphthyridin-4-vyl ester (Compound No. D23
of Table D) '

6] 0] ?
> NN
N X Br . | Br
| & Hunig's base o Cl

7

N N O N N

H F
F

To a solution of Isobutyric acid 3-(3-bromo-2-chloro-6-fluoro-phenyl)-2-
hydroxy-[1,8]naphthyridin-4-yl ester (1.749g) in acetonitrile (17 ml) was added N,N-
diisopropylethylamine (“Hunig’s base”) (0.83 ml) at ambient temperature. The mixture
was stirred for 5 minutes at ambient temperature before drop wise addition of a solution
of 2,2-difluoroethyltrifluoromethanesulfonate (1.022 g) at ambient temperature. The
reaction mixture was stirred at ambient temperature for 7 hours when further 2,2-
difluoroethyltrifluoromethanesulfonate (0.5 g) and the reaction was stirred overnight. A

further portion of 2,2-difluoroethyltrifluoromethanesulfonate (0.5 g) and N,N-
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3,6- (CO 1H), 7.05-7.09 (m 111), di fl uoro- O-
3.89 (s, 311), 2.62 (s, 3H), phenyl - 1.01 (s,

w@k)o9/0801 H HH Me 2,6- HO 8.65-8.67 (m 111)pPCBGB2609/000126

diethyl-4- 8.27 (dd, 1H), 7.39-7.22 met hyl - (m

111), "7.06 (s, 211), 3.86

diisopropylethylamine (“Hunig’s base™) (0.83 ml) was added and the reaction was stirred
for 5 hours then left to stand overnight. The reaction was concentrated and partitioned.
between ethyl acetate and 2M hydrochloric acid. The organic layer was dried and
concentrated and the oily residue was purified by column chromatography on silica
(eluent: 4:1 hexane:ethyl acetate) to give Compound No. D23 of Téble D as a light
yellow solid (1.56 g).

3. Reactions which are covered by Scheme 3

Example 3.1: Preparation of 2- {[2-(2,6-diethyl-4-methyl-pheny])-acetyll-methyl-amino}-

nicotinic acid methyl ester

CO,Me COMe
B | [
Mel
p s e
N~ “NH NN
NaH

O 0o

To a soiution of 2-[2-(2,6-diethyl-4-methyl-phenyl)-acetylamino]-nicotinic acid
methyl ester (Example 1.2) (460 mg) in N,N-dimethylformamide (5 ml) was added |
iodomethane (0.42 ml) at betv\veen -5°C and O°C under a nitrogen atmosphere. The
reaction mixture was stirred for 2 minutes before the addition of sodium hydride (60 mg)
(60% by weight dispersion in mineral oil) in one portion at between -5°C and 0°C. The
reaction mixture was stirred at between -5°C and 0°C for 1 hour, and then at ambient
temperature for 2 hours. The reaction mxiture was partitioned between diethylether and
aqueous hydrochloric acid (2M). The phases were separated and the organic phase was
washed with brine, dried over magnesium sulfate and concentrated. The residue was
purified by column chromatography on silica gel (eluent: 10% ethyl acetate /
dichloromethane) to give 2-{[2-(2,6-diethyl-4-methyl-phenyl)-acetyl]-methyl-amino} -
nicotinic acid methyl ester as a light orange oil (370 mg). 1H-NMR (400 MHz, CDC13)£
8.76 (m, 1H), 8.36-8.38 (m, 1H), 7.44-7.47 (m, 1H), 6.83 (s, 2H), 3.97 (s, 3H), 3.33 (bs,
2H), 3.27 (bs, 3H), 2.47-2.57 (m, 4H), 2.26 (bs, 3H), 1.09-1.12 (m, 6H) ppm.

The following compounds made were made using analogous procedures.



phenyl - (s, 3H), 2.31-2.48 (m 411), 2.38 (s,

3H), 1.08 (t, 611). WD 2009/ 090401PCT/ GB2009/ 000126 -
w®8009/0830p No. R Ric R3 R4 R5 1H NVR (400 MHzpCTZD81®9/000126

except where indicated; chem.ggl shifts in ppm D21 H

H H F2HC H2C 2-chloro- 3,6- difluoro- phenyl- HO

8.72 (d, 1H), 8.40-8.42 (d, 1H), 7.32-7.35 (d, 1H)

720288 4By o S Sl o A Al
dﬂeﬂ&ﬁ%ﬂer SHANMR €43)O(MHZ, CDCl): 8.76-8.77 (m, 1H), 8.41-8.44 (m, 1H), 7.49-
7.52 (m, 1H), 6.88-7.06 (m, 2H), 3.98 (s, 3H), 3.56 (s, 2H), 3.28 (s, 3H) ppm.
5-Bromo-2-{[2-(2-chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino} -nicotinic
5  acid methyl ester. The crude compound was used direétly for further synthesis.
3-{ [2—(2-Chloro—3,6-diﬂuoro-phenyl)- acetyl]-methyl-amino }-pyridine-2-
carboxylic acid methyl ester. IH-NMR (400 MHz, CDCl;): 8.79-8.80 (m, 1H), 7.81-7.83
(m, 1H), 7.63-7.66 (m, 1H), 6.91-7.11 (m, 2H), 4.03 (s, 3H), 3.55-3.59 (m, 2H), 3.28 (s,
3H) ppm. .
10 3-{[2-(2,6-Diethyl-4-methyl-phenyl)-acetyl]-methyl-amino} -pyridine-2-
carboxylic acid methyl ester. IH-NMR (400 MHz, CDCls): 8.76-8.78 (dd, 1H), 7.71-7.74
(dd, 1H), 7.59-7.62 (m, 1H), 6.82 (s, 2H), 4.03 (s, 3H), 3.67 (s, 2H), 3.26 (s, 3H), 2.45 (q,
4H), 2.26 (s, 3H), 1.11 (t, 6H) ppm.
3-{[2-(2-Chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino} —isorﬁcotinic acid
15 ethyl ester. 1IH-NMR (400 MHz, CDCls): 8.75-8.76 (d, 1H), 8.69 (d, 1H), 7.82-7.84 (dd,
1H), 6.93-7.03 (m, 1H), 6.85-6.90 (m, 1H), 4.35-4.42 (m, 2H), 3.40 (s, 2H), 3.20 (s, 3H),
1.32-1.36 (t, 3H) ppm.
2-{[2-(2-Chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino } -6-trifluoromethyl-
nicotinic acid methyl ester used crude in the next step
20
Example 3.2: Preparation of 3-(2,6-diethyl-4-methyl-phenyl)-4-hydroxy-1-methyl-1H-
[1.8]naphthyridin-2-one (Compound No. D20 of Table D) .

COZMe
l N
_ KOtBu
N~ N -
0

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

partitioned the reaction between water and dichloromethane. The phases were separated
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3,6- 1H), 7.35-7.37 (d, 1H), di f1 uor o-

7.32-7.38 (m 1H), 7.17- phenyl - 7.22 (m 1H),
w@2008/09@91 3H) . D23 H H H F2HC- 3- brono- i-Pr- BCBGBL@I/000126

1H) 7.90-7.91 (d, H2C- 2-ghloro- (CO 1H)

7.66-7.70 (m 1H) 6-fluoro- 0- 7.26-7.31 (m 2H)

7. 00-

and the aqueous phase was extracted with further dichloromethane and ethyl acetate. The
aqueous phase was acidified by addition of aqueous hydrochloric acid (2M) and
extracted three times with ethyl acetate. The combined organic extracts were dried over
magnesium sulfate and concentrated. The residue was passed through a plug of silica
eluting with ethyl acetate to give Compound No. D20 of Table D as an off-white solid
(320 mg).

The following compounds made were made using analogous procedures:

3-(2,6-Diethyl-4-methyl-phenyl)-4-hydroxy-1-methyl-1H-[ 1,5 naphthyridin-2-
one. 1H-NMR (400 MHz, CDCl;): 8.50-8.51 (m, 1H), 7.76-7.78 (m, 1H), 7.59-7.62 (m,
1H), 7.01 (s, 2H), 3.75 (s, 3H), 2.36 (s, 3H), 2.34-2.46 (m, 4H), 1.09 (t, 6H) ppm.

Compound No. A3 of Table A, Compound No. B4 of Table B, Compound No.
C1 of Table C, Compound Nos. D5, D18, D22, D26 and D29 of Table D.

Example 3.3: Preparation of 2,2-dimethyi-propionic acid 6-bromo-3-(2-chloro-3.6-

difluoro-phenyl)-1-methyl-2-0x0-1,2-dihydro-[ 1.8 Inaphthyridin-4-vyl ester (Compound
No. D13 of Table D)

| CO,Me jf |
Br E

1. NaHMDS Br

A
F 2. t-BucocCl N Cl

—Z
o

Sodium hexamethyldisilazide (“NaHMDS”) (1.78 ml) (1M in tetrahydrofuran)
was added dropwise to a solution of 5-bromo-2- {[2-(2-chloro-3,6-difluoro-phenyl)-
acetyl]-methyl-amino}-nicotinic acid methyl ester (Example 3.1) (0.22 g) in
tetrahydrofuran (5 ml) under a nitrogen atmosphere and heated to 40°C for 2 hours. 2,2-
Dimethyl-propionyl chloride (0.3 ml) was added to the reaction mixture and the reaction
mixture heated for a further hour. The reaction mixture was partitioned between
dichloromethane and water. The phases were separated and the organic phase was
concentated. The residue was purified by column chromatography lon silica gel (eluent:
ethyl acetate / hexane 1:4) to give Compound No. D13 of Table D as an off-white solid
(16 mg).



phenyl- 7.04 (m 1H), 6.15-6.46 (tt, 1H)

4.99-5.07 (m 2H) 2.67-2.74 (m 1H) 1.06-
wa2e8/o¢mp1 6H). D24 HH H Me 2,4,6- trinethyl- PFGB2009/000126
_phenyl - -58-

4. Reactions that are covered by Scheme 4

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

0O 0O
XN OMe MeNH, | AN OMe
Cl N Hunig's base Cl N~ 'TIH
Me
5 A solution of 2,6-dichloro-nicotinic acid methyl ester (1.5 g), methylamine (0.99

ml) (33% by weight in ethanol) and diisopropylethylamine (“Hunig’s base™) (1.38 rﬁl)
was heated in a microwave for 10 minutes at 120°C. The reaction mixture was partitioned
between ethyl acetate and water. The phases were separated and the organic layer was
concentrated. The residue was purified By column chromatography on silica gel (eluent:

10 ethyl acetate / hexane 1:9) to give 6-chloro-2-methylamino-nicotinic acid methyl ester as
a white solid (915 mg). 1H-NMR (400 MHz, CDCI:;)Z 8.03 (bs, 1H), 7.99-8.01 (d, 1H),
6.49-6.51 (d, 1H), 3.86 (s, 3H), 3.05-3.06 (d, 3H) ppm.

The following compounds made were made using analogous procedures.

15 2-Chloro-6-methyl-4-methylamino-nicotinic acid ethyl ester. IH-NMR (400
MHz, CDCls): 7.16 (bs, 1H), 6.32 (s, 1H), 4.35-4.40 (q, 2H), 2.67-2.89 (d, 3H), 2.41 (s,
3H), 1.38-1.42 (t, 3H) ppm.

4-Chloro-6-methyl-2-methylamino-nicotinic acid ethyl ester IH-NMR (400 MHz,
CDCl;): 7.35 (bs, 1H), 6.46 (s, 1H), 4.35-4.40 (q, 2H), 3.00-3.01 (d, 3H), 2.37 (s, 3H),
20 1.38-1.42(t, 3H) ppm. ' .
2-Ethylamino-4-methoxy-nicotinic acid ethyl ester. 1H-NMR (400 MHz, CDCl;):
8.08-8.10 (d, 1H), 7.54 (bs, 1H), 6.15-6.17 (d, 1H), 4.31-4.36 (q, 2H), 3.85 (s, 3H), 3.45-
3.52 (m, 2H), 1.35-1.39 (t, 3H), 1.23-1.27 (t, 3H) ppm.
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D25 HHHH  3- net hoxy-phenyl- HO - D26 a), 0 HH Et

2,3- HO 9.28 (bs, 1H) 8.59-8.60 (d, di chl oro-
WA o9/ 0F4d6- 7. 49 (m 1H), 6-fl uoro- 7. 03-FCOGBLIOP/000126
1H), 6.79 (d, phenyl - 1%3), 4.58-4.63 (q, 2H

Example 4.2: Preparation of L4—chloro-2- {[2-(2-chloro-3,6-difluoro-phenyl)-acetyl]-

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

Cl
1 .
. ) (COCI), - CO:Me
e} DMF l
> P / R
: Ci X CO,Me o .
I = Cl
N NH

Oxalyl chloride (0.19 ml) was added dropwise to a solution of (2-chloro-3,6-
difluoro-phenyl)-acetic acid (373 mg) in dichloromethane (5 ml) at ambient temperature.
A drop of N,N-dimethylformamide (“DMF”’) was added to initiate the reaction. The
reaction mixture was stirred at ambient temperature for 1 hour. The reaction mixture was
concentrated to give a colourless oil which was dissolved in dichloromethane (5 ml). The
mixture was added dropwise to a slurry of 4-chloro-6-methyl-2-methylamino-nicotinic
acid ethyl ester (Example 4.1) (413 mg) and pyridine (0.16 ml) in dichloromethane (5
ml). The reaction mixture was stirred at ambient temperature for 16 hours. The reaction
mixture was partitioned between dichloromethane and water. The phases were separated
and the organic layer was concentrated. The residue was purified by column
chromatography on silica gel (eluent: ethyl acetate / hexane 1:4) to give 4-chloro-2-{[2-
(2-chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino } -6-methyl-nicotinic acid ethyl ester
as a yellow solid (299 mg). IH NMR (400 MHz, CDCl;): 7.32 (bs, 1H), 7.00-7.05 (m,
1H), 6.90-6.96 (m, 1H), 4.43-4.45 (m, 2H), 3.66 (s, 2H), 3.24 (m, 3H), 2.60 (s, 3H), 1.37-
1.40 (t, 3H) ppm. | |

The following compounds made were made using analogous procedures.

2-Chloro-4- {[2-(2-chloro-3,6-difluoro-phenyl)-acetyl}-methyl-amino } -6-methyl-
nicotinic acid ethyl ester. 1H NMR (400 MHz, CDCls): 7.13 (s, 1H), 7.02-7.08 (m, 1H),
6.93-7.00 (m, 1H), 4.42-4.46 (m, 2H), 3.49-3.75 (m, 2H), 3.21 (s, 3H), 2.64 (s, 3H), 1.38-
1.42 (t, 3H) ppm.

6-Chloro-2- {[2-(2-chloro-3,6-difluoro-phenyl)-acetyl]-methyl-amino} -nicotinic

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



4.14 (s, 3H), 1.32-1.35 (t, 3H). D27 HBr HH
2,6- difluoro-phenyl- HO- - D28 HBr HH 2,4, 6-
wa edobloe@no- phenyl - HO - D29 H H F3C- Me 2- chl € DGBRED9/000126
8.55 (d, 1H), 7.56 (d, 1H), .¢p- 3,6- 7.08-7.13 (m
1H), 6.98- ‘

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

Table A: _
10  Compounds of formula (A), where R®, R* and R® have the values as described in the table

below.

(A)

Comp |R’ R* R’ 1H-NMR (400 MHz, CDCl;

No. ' except where indicated;

chemical shifts in ppm)

Al H 2,4-dichloro- | HO- d¢-DMSO: 11.68 (bs, 1H), 8.52
phenyl- (d, 1H), 7.63-7.74 (m, 3H), 7.45-

7.48 (dd, 1H), 7.36 (d, 1H).

A2 H - 2-trifluoro- HO- d¢-DMSO: 11.64 (bs, 1H), 8.51-
methoxy- 8.52 (dd, 1H), 7.71-7.74 (m,
phenyl- - 1H), 7.62-7.65 (m, 1H), 7.47-

7.51 (m, 1H), 7.41-7.43 (m, 3H).

A3 Me 2-chloro-3,6- | HO- ds-DMSO: 11.79 (bs, 1H), 8.61-

: difluoro- 8.62 (dd, 1H), 8.10 (dd, 1H),
phenyl- 7.79-7.82 (m, 1H), 7.51-7.57 (m,
1H), 7.35-7.40 (m, 1H), 3.64 (s,
3H).

A4 I Me 2-chloro-3,6- | i-Pr-(CO)O- | 7.57-7.59 (dd, 1H), 7.78 (dd,
difluoro- ' 1H), 7.55-7.58 (m, 1H), 7.18-
phenyl- 7.24 (m, 1H), 7.05-7.10 (m, 1H),

3.78 (s, 3H), 2.82 (sept, 1H),
1.13-1.16 (dd, 6H).

A5 Me 2-chloro-3,6- | t-Bu-(CO)O- | 8.57-8.58 (dd, 1H), 7.75-7.78
difluoro- (dd, 1H), 7.54-7.57 (m, 1H),
phenyl- 7.17-7.23 (m, 1H), 7.04-7.10 (m,

1H), 3.78 (s, 3H), 1.21 (s, 9H).




di fl uoro- phenyl- 7.03 (m 1H), 3.81 (s, 3H). D30 HH

F3C- Me 2-chloro- t-Bu- 8.01 (d, 1H), 7.60 (d, 1H),
W@2@9/09080) 7.20-7.26 (m 1H), 7.06- di f | upCDEBOR0/000126

7.11 (m 1H), 3.93 (s, 3H) -61-phenyl- 1.16 (s, 9H).

WO 2009/ 090401PCT/ GB2009/ 000126 - 67 - Conmp No. R a

Rib Rc '

Comp |R’ R* R’ 1H-NMR (400 MHz, CDCl;

No. except where indicated;

chemical shifts in ppm)

A6 Me 2,6-diethyl-4- | i-Pr-(CO)O- | 8.66-8.67 (dd, 1H), 7.82-7.85
methyl- (m, 1H), 7.57-7.61 (m, 1H), 6.97
phenyl- (s, 2H), 3.79 (s, 3H), 2.71 (sept,

1H), 2.33-2.44 (m, 4H), 2.35 (s,
3H), 1.08-1.12 (m, 6H), 0.93
(bs, 6H).

A7 H 3-pyridyl- HO- ds-DMSO: 11.75 (bs, 1H), 8.73

' (m, 1H), 8.52-8.54 (m, 2H),

7.99-8.01 (m, 1H), 7.73-7.75 (m,
1H), 7.63-7.67 (m, 1H), 7.50-
7.53 (m, 1H).

A8 H 2-pyridyl- HO- de-DMSO: 11.13 (bs, 1H), 9.33-
9.35 (m, 1H), 8.59-8.60 (m, 1H),
8.42-8.44 (m, 1H), 8.10-8.14 (m,
1H), 7.58-7.60 (m, 1H), 7.47-
7.50 (m, 1H), 7.42-7.46 (m, 1H).

A9 H 2,4,6- HO- Described in WO 04/056824
trifluoro- (Compound No. 13 of Table 128
phenyl- on page 62).

Table B:
Compounds of formula (B), where R, R* and R® have the values as described in the table
below.
' R1a R
R4
N™ XY
(B)
R™ N N0
R1c I'._\,S
Comp |R™ [R™ |R™ [R® |[R* R’ 1H-NMR (400 MHz,
No. CDCl; except where
indicated; chemical
shifts in ppm)

B1 H H H Et 2-chloro- t-Bu- 8.84 (s, 1H), 8.71 (d,
3,6- (CO)O- 1H), 7.32 (d, 1H),
difluoro- 7.18-7.23 (m, 1H),
phenyl- 7.05-7.10 (m, 1H),

4.38 (q, 2H), 1.41 (t,
3H), 1.16 (s, 9H).




R3 R4 R5 1H NVR (400 MHz, CDC13 except where

i ndi cat ed;

wQ2@mbloror 3, 6-

chem cal

t - Bu-

shifts in ppm D31 HH F3C H

(CO 7.99 (d, 1H),

7. 61 $CT/GBR{)09/000126

7.20-7.26 (m 1H), 7.06- - 6@i-f |l uoro- phenyl - O-

7.11 (m 1H), 1.16 (s, 9H. D32 HH H F2HC- 3- br ono-

HO 8.68-8:69 (d, 1H), 8.36 (d, H2C- 2-chl or o-

Fbomp’ [ RE 7[RY (TREIHR® [ R* O T UOTRE 1H-NMR (400 MHz,

No. - CDCl; except where

indicated; chemical
shifts in ppm)

B2 H H H H 2-chloro- HO- de-DMSO: 11.74

3,6- (bs, 1H), 8.97 (s,

difluoro- 1H), 8.44-8.45 (d,

phenyl- 1H), 7.39-7.45 (m,
1H), 7.22-7.26 (m,
1H), 7.17-7.19 (d,
1H).

B3 H H H H 2-chloro- t-Bu- 8.83 (s, 1H), 8.61-

3,6- (CO)O- 8.63 (d, 1H), 7.23-
difluoro- 7.28 (m, 2H), 7.09-
phenyl- 7.14 (m, 1H), 1.16
. (s, 9H).
B4 Cl Me |H Me | 2-chloro- HO- 7.48 (s, 1H), 7.34-
3,6- 7.40 (m, 1H), 7.18-
difluoro- 7.23 (m, 1H), 3.70
phenyl- (s, 3H), 2.63 (s, 3H).
B5 Cl Me |H Me | 2-chloro- t-Bu- 7.14 (s, 1H), 7.18-
3,6- (CO)O- 7.23 (m, 1H), 7.06-
difluoro- 7.10 (m, 1H), 3.76
phenyl- (s, 3H), 2.66 (s, 3H),
1.03 (s, 9H).
Table C:
Compounds of formula (C), where R?, R* and R> have the values as described in the table
below. '
. -
4
NN R
N (C)
= N (0]
e
Comp |R’ R* R’ 1H-NMR (400 MHz, CDCl; except
No. ' where indicated; chemical shifts in
ppm)

C1 Me 2-chloro- HO- de-DMSO: 8.76 (s, 1H), 8.34 (d, 1H),
3,6- 7.82-7.83 (d, 1H), 7.10-7.16 (m, 1H),
difluoro- 6.96-7.00 (m, 1H), 3.63 (s, 3H).
phenyl-




7.29-7.32 (m 1H), 7.00- phenyl- 7.05 (m 1H),

6.09-6.40 (tt, 1H), 4.91-4.99 (m 2H). D33
WOoRAedpI09048t br ono- HO- d6- DMSO 11. 92 (bs, 1H), PCT/GB2009/000126

2-chloro- 8.53-8.54 (d, 111)638. 27- 6-f | uor o-

8.30 (d, 1H), 7.81-7.84 (m

Comp | R’ R* R’ 1H-NMR (400 MHz, CDCl; except

No. where indicated; chemical shifts in

ppm)

C2 1 Me '2-chloro- i-Pr-(CO)O- | 8.97 (s, 1H), 8.55-8.56 (d, 1H), 7.42-
3,6- ' 7.43 (d, 1H), 7.19-7.25 (m, 1H), 7.05-
difluoro- 7.11 (m, 1H), 3.88 (s, 3H), 2.68-2.75
phenyl- (m, 1H), 1.07-1.10 (d, 6H).

C3 H 2,4,6- HO- Described in WO 04/056824
trifluoro- (Compound No. 25 of Table 128 on
phenyl- page 62).

Table D: »
Compounds of formula (D), where R , R* and R’ have the values as described in the table
below.

1a RS

1b 4

R X R

P (D)
R"” °N N“ 0
R3
Comp |R™ [R™ [R" |R’ R* R’ 1H-NMR (400 MHz,
No. _ CDCl; except where
' indicated; chemical shifts
- in ppm)

D1 H H H H 2,4- HO- de-DMSO: 8.54-8.56 (dd,
dichloro- 1H), 8.22-8.29 (dd, 1H),
phenyl- 7.69 (d, 1H), 7.45-7.48

(dd, 1H), 7.34 (d, 1H),
7.25-7.28 (dd, 1H).

D2 H H H H 2,6- HO- ds-DMSO: 11.92 (bs, 1H),
dichloro- 10.97 (bs, 1H), 8.56-8.58
phenyl- (dd, 1H), 8.31-8.33 (dd,

1H), 7.55 (d, 1H), 7.53 (s,
1H), 7.48-7.50 (m, 1H),
7.27-7.28 (m, 1H).

D3 H H H H 2- HO- d¢-DMSO: 11.84 (bs, 1H),
trifluoro- 10.73 (bs, 1H), 8.54-8.55
methoxy- (dd, 1H), 8.32-8.35 (dd,
phenyl- 1H), 7.49-7.51 (m, 1H),

7.40-7.44 (m, 3H), 7.25-
7.28 (m, 1H).




phenyl - 1H), 7.22-7.28 (m 2H). Table E

Conmpounds of fornmula (E), where A, A2, A3, A4, R3, R4
wanwIM4have the val ues as 5Sdescri bed in the tedi/6B2009/000126

bel ow. R5 3 Conp No. Ai A26A3 A4 R3 R4 R5 1H NMWR

(400 MHz, CDCl1l3 except where indicated; chem cal

shifts in ppm E -CH N-CH NH 2-chl or 0- t-Bu-

a1 3y, w Tc B-(igauoro-TRien
RRTY S T 1H§3 8. (} tkﬁ i (XOOWM}E
1,7447 m 1H), 1.Q7 (s, 9H). E2 |
Ft 2-chloro- 3, é di f? uor o- pgenyl - 1nd1cated ¢ mlcal shifts
in ppm)

D4 H H H H 2-chloro- | HO- | d¢-DMSO: 12.01 (bs, 1H),
3,6- 11.21 (bs, 1H), 8.58-8.60
difluoro- (dd, 1H), 8.33-8.36 (dd,
phenyl- 1H), 7.51-7.56 (m, 1H),

7.33-7.38 (m, 1H), 7.28-
: 7.31 (m, 1H).

D5 H H H Me 2-chloro- | HO- d¢-DMSO: 11.29 (bs, 1H),
3,6- 8.73-8.75 (dd, 1H), 8.43-
difluoro- 8.45 (dd, 1H), 7.52-7.58
phenyl- (m, 1H), 7.34-7.40 (m,

‘ 2H), 3.68 (s, 3H).

D6 H H H Me 2,6- i-Pr- | 8.65-8.67 (dd, 1H), 7.75-
diethyl-4- | (CO) | 7.78 (dd, 1H), 7.19-7.22
methyl- O- (m, 1H), 6.96 (s, 2H), 3.90
phenyl- (s, 3H), 2.53 (sept, 1H),

2.30-2.45 (m, 7H), 1.11 (t,
6H), 0.90 (d, 6H).

D7 H H H Me 2-chloro- |1-Pr- | 8.71-8.73 (dd, 1H), 7.87-

3,6- (CO) |7.90(dd, 1H), 7.17-7.27
difluoro- | O- (m, 2H), 7.04-7.10 (m,
phenyl- 1H), 3.92 (s, 3H), 2.70
(sept, 1H), 1.06-1.09 (dd,
6H).
D8 H H H Me 2,6- t-Bu- | 8.66-8.67 (dd, 1H), 7.71-
diethyl-4- | (CO) | 7.73 (dd, 1H), 7.19-7.22
methyl- O- (m, 1H), 6.95 (s, 2H), 3.91
phenyl- (s, 3H), 2.31-2.43 (m, 4H),
2.33 (s, 3H), 1.10 (t, 6H),
0.99 (s, 9H).
D9 H H H Me 2-chloro- |t-Bu- | 8.71-8.73 (dd, 1H), 7.83-
3,6- (CO) | 7.86(dd, 1H), 7.24-7.27
difluoro- | O- (m, 1H), 7.17-7.23 (m,
phenyl- 1H), 7.04-7.09 (m, 1H),

3.92 (s, 3H), 1.15 (t, 9H).

D10 |H H H F,HC- | 2-chloro- {t-Bu- | 8.75-8.76 (dd, 1H), 7.91-

H,C- | 3,6- (CO) |[7.93(dd, 1H), 7.32-7.37
difluoro- | O- (m, 1H), 7.23-7.28 (m,
phenyl- 1H), 7.09-7.15 (m, 1H),

6.21-6.50 (tt, 1H), 5.05-
5.13 (m, 2H), 1.20 (t, 9H).




i-Pr- (CO 0- 9.20 (s, 1H), 8.99 (s, 1H), 7.24-7.29
(m 1H), 7.10-7.15 (m 1H), 4.59-4.65 (q, 2H), 2.76
W@ s@po9o4dH) , 1.43 (t, 3H), 1.14 (d, 3H), 1.12 Pcr/GBR)09/000126
WO 2009/ 090401PCT/ GB2009/ 0001g6-- 68 - Conmp No. Al A2
A3 A4 R3 R4 R5 1H NWR (400 MHz, CDC13 except where
i ndi cated; chem cal shifts in ppm E3 -CH- N - CH- N

2HC-—HR G125 whigyo=—3,36=disfuoro=TpHhen
nCOP LR S [ Bhy |78 04K s, 18, 7. 26, .31y(@% “MMHZ
Ny o 16 (jm 1H), 6.15-6.45 (tt, 1H), 4. dgP5D Where
bH), 2. 78 (|sept,| 111), 1.12-1.15 (nj 6H). IEQIC ml\?aIShlftS
H 2-ichl orlo- 3.16- dilfluor¢- phenyll HO |d8-PDWS
1R106 || H(bs H1H)| HO9. TH (s, | 3Hhyridyl-56HO- 62 qsr@MSH):,ll-?S (bs, 1H),
7.38-7.44 ((Im 1H). E% N -CH N N H 2-chl or&70 @nptH), 8.52-8.53
di fl ugro- pghenylj- Me4 (CO [0- 9.70 |(s, I1H)(ddO1FBY 8(4818.49 (dd,
1H), 7.28-7.33 (m 1K), 7.11-7.16 (m 1H)| 1), 825(837 (dd, 1H),
3H). H6 N 7.98 (d, 1H), 7.45-7.49
(dd, 1H), 7.23-7.26 (dd,
1H).

D12 |H H H H 2-pyridyl- | HO- | - _

D13 H Br H Me 2-chloro- | t-Bu- | 8.72(d, 1H), 7.89 (d, 1H),
3,6- (CO) | 7.18-7.23 (m, 1H), 7.04-
difluoro- | O- 7.09 (m, IH) 3.88 (s, 3H),
phenyl- 1.15 (s, 9H).

D14 |H H Cl H 2-chloro- | HO- | d4.-MeOH: 8.34-8.36 (d,

' 3,6- ) 1H), 7.30-7.32 (d, 1H),
difluoro- 7.31-7.37 (m, 1H), 7.16-
phenyl- 7.21 (m, 1H).

D15 H H Cl H 2-chloro- | t-Bu- | 9.10 (bs, 1H), 7.72-7.75
3,6- (CO) | (d, 1H), 7.24-7.26 (d, 1H),
difluoro- | O- 7.19-7.24 (m, 1H), 7.05-

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

D16 |H H Cl Me 2-chloro- | t-Bu- | 7.75-7.77 (d, 1H), 7.23-
3,6- (CO) |7.25(d, 1H), 7.18-7.23 (m,
difluoro- | O- 1H), 7.04-7.09 (m, 1H),
phenyl- 3.88 (s, 3H), 1.14 (s, 9H).

D17 |H H Cl F,HC- | 2-chloro- | HO- | 8.43-8.45 (d, 1H), 7.39-

H,C- | 3,6- 7.41 (d, 1H), 7.33-7.39 (m,
difluoro- 1H), 7.17-7.23 (m, 1H),
phenyl- '} 6.09-6.39 (it, 1H), 4.81-
4.83 (m, 2H).
D18 Cl H Me |Me 2-chloro- | HO- 7.28 (s, 1H), 7.32-7.38 (m,
' 3,6- 1H), 7.17-7.22 (m, 1H),
difluoro- 3.79 (s, 3H), 2.60 (s, 3H).
phenyl-

D19 Cl H Me |Me 2-chloro- | t-Bu- | 7.11 (s, 1H), 7.17-7.22 (m,
3,6- (CO) | 1H), 7.05-7.09 (m, 1H),
difluoro- | O- 3.89 (s, 3H), 2.62 (s, 3H),

. | phenyl- 1.01 (s, 9H).

D20 |[H H H Me 2,6- HO- | 8.65-8.67 (m, 1H), 8.25-
diethyl-4- 8.27 (dd, 1H), 7.19-7.22
methyl- (m, 1H), 7.06 (s, 2H), 3.86
phenyl- (s, 3H), 2.31-2.48 (m, 4H),

2.38 (s, 3H), 1.08 (t, 6H).




-CH N N Me 2-chloro- 3,6- difluoro- phenyl- M- (CO

0- 9.69 (s, 1H), 9.54 (m 1H), 7.26-7.32 (m
WOpRpR9/0p0401. 7 16 (m 1H), 4.03 (s, 3H), 2.32 (sPCIB20¢3000126

N-CH N NH 2-chloro- 6-fluogp- phenyl- HO Descri bed

in WD 04/ 056829 (Conmpound No. 18 of Table 132 on page

64) . E8 -CH -CH N N H 2-chloro- 6-f|uoro- phenyl HO-

had 1in \MN NA/ AEEQI2E

S€ N ) /8 SARVIC I VEVAS e Faxe) pote—No-
E@“ kiﬁagq I%1) \PEQ N CH- NPH 2,186- tlr lé,gl\ﬁ '(h(fOMHz
-Menw- Etjo- (O 0f 9.68|(s, 114), 6. 9e tWhefe
4.20-4.27 (g, 2#), 2|33 (s| 3H), 2.112 (s, la@aa}tedac Q@Nalshlfts
(t, 3H). EIl0 -CH N {CH N H 2, 4, 6 trifli|iBppm phenyl -

D21 H H H F,HC- | 2-chloro- | HO- | 8.72(d, 1H), 8.40-8.42 (d,

H,C- | 3,6- 1H), 7.32-7.35 (d, 1H),
difluoro- 7.20-7.24 (m, 1H), 7.09-
phenyl- 7.14 (m, 1H), 6.13-6.44 (it,

1H), 4.94-5.02 (m, 2H).

D22 |H H Ci Me 2-chloro- | HO- | d4-MeOH: 8.40-8.43 (d,

3,6- 1H), 7.35-7.37 (4, 1H),
difluoro- 7.32-7.38 (m, 1H), 7.17-
phenyl- 7.22 (m, 1H), 3.75 (s, 3H).

D23 |H |H |H |FHC-|3bromo- |i-Pr- |8.69(d, 1H)7.90-7.91 (4,
H,C- | 2-chloro- |(CO) | 1H)7.66-7.70 (m, 1H)
6-fluoro- | O- 7.26-7.31 (m, 2H) 7.00-
phenyl- | 7.04 (m, 1H), 6.15-6.46 (t,
1H) 4.99-5.07 (m, 2H)
2.67-2.74 (m, 1H) 1.06-

1.08 (m, 6H).

D24 | H H H Me 2,4,6- HO- |-

trimethyl-
_ phenyl-

D25 |H H H H 3- HO- |-
methoxy-
phenyl-

D26 |Me |H H Et 2,3- HO- | 9.28 (bs, 1H) 8.59-8.60 (d,

O- dichloro- 1H), 7.45-7.49 (m, 1H),
6-fluoro- 7.03-7.07 (m, 1H), 6.79 (4,
phenyl- | 1H), 4.58-4.63 (q, 2H)

4.14 (s, 3H) 1.32-1.35 (t,
' 3H).

D27 |H Br H H 2,6- HO- |-
difluoro- '
phenyl-

D28 |H Br H H 2,4,6- HO- |-
trifluoro-
phenyl-

D29 |H H F;C- | Me 2-chloro- | HO- | 8.55 (d, 1H), 7.56 (d, 1H),
3,6- 7.08-7.13 (m, 1H), 6.98-
difluoro- 7.03 (m, 1H), 3.81 (s, 3H).
phenyl-

D30 |H H F5C- | Me 2-chloro- | t-Bu- | 8.01 (d, 1H), 7.60 (d, 1H),
3,6- (CO) | 7.20-7.26 (m, 1H), 7.06-

difluoro- | O- 7.11 (m, 1H), 3.93 (s, 3H)
phenyl- 1.16 (s, 9H).




HO Described in WO 04/ 056826 (Conpound No. 13 of
Tabl e 128 on page 62).

wWQO®9/0980401PCT/ GB2009/ 000126 - -

WO

69 -

Conp No.

PCT/6B2088/000126

A4 R3 R4 RS 1H NMR (400 MHz, .ghCl3 except where

i ndi cated; chem cal shifts in ppm Eli -CH NNH
2,4, 6- trifluoro- phenyl - HO Described in WD
04056829 Eonpound g 13 Tofr Fabler332-—op
E? EH-\ NP?U%, 4,16% trijfethyl -pfenyl} %%W[ OMHZ
0. 1 .07 (s, 2H)|, 2.34 (s, 3H)| 2.31] ¥OClepireptay
feH NN - CH— H[2, 4,6 triflluoro- phenyl - | Mdicated; Chemlcal Shlfts
Descri bed ijn WD |04/ 096825 (|Conpound| No. 2bingipmiabl e
| P31on| Hage| B1) .| FsC- |H 2-chloro- | t-Bu- | 7.99 (d, 1H), 7.61 (d, 1H),
3,6- (CO) |7.20-7.26 (m, 1H), 7.06-
difluoro- | O- 7.11 (m, 1H), 1.16 (s, 9H).
phenyl- -
D32 H H H F,HC- | 3-bromo- | HO- 8.68-8:69 (d, 1H), 8.36 (d,
H,C- | 2-chloro- 1H), 7.66-7.69 (m, 1H),
6-fluoro- 7.29-7.32 (m, 1H), 7.00-
phenyl- 7.05 (m, 1H), 6.09-6.40 (tt,
1H), 4.91-4.99 (m, 2H).
D33 H H H H 3-bromo- | HO- d6-DMSO: 11.92 (bs, 1H),
2-chloro- - | 8.53-8.54 (d, 1H), 8.27-
6-fluoro- 8.30 (d, 1H), 7.81-7.84 (m,
phenyl- 1H), 7.22-7.28 (m, 2H).
Table E:

Compounds of formula (E), where Al A% A%, A%, R?, R* and R® have the values as
described in the table below.

R
Al R*
AH NS (E)
ASAP NN
F'{a
Comp |A" [A” [A° [A* [R° R® R’ 1H-NMR (400 MHz,
No. CDCl; except where
indicated; chemical
shifts in ppm)

El -CH- | N -CH- | N H 2-chloro- | t-Bu- | d¢-DMSO: 13.29
3,6- (CO) | (bs, 1H), 9.16 (s,
difluoro- | O- 1H), 8.99 (s, 1H),
phenyl- 7.63-7.68 (m, 1H),

7.44-7.50 (m, 1H),
1.07 (s, 9H).

E2 -CH- | N -CH- | N Et 2-chloro- | i-Pr- | 9.20 (s, 1H), 8.99 (s,
3,6- (CO) | 1H), 7.24-7.29 (m,
difluoro- | O- 1H), 7.10-7.15 (m,
phenyl- 1H), 4.59-4.65 (q,

2H), 2.76 (sept, 1H),
1.43 (t, 3H), 1.14 (d,
3H), 1.12 (d, 3H).




Bi ol og

W@ k@piodissed st andard soil

cel | s.

i cal

Exanpl es
Seeds of a variety of test species were sown in

5 Exanple Bl:

Her bi

ci dal

action

in seed trays each hewi/0g26/000126

After cultivation for-88to 9 days cultivation
(post - energence) under controlled conditions in a
climati c chanber (cultivation at 23/17C, day/night; 13

N ST Rght T A 50-BQY¥ humiedi Ty, thez prant sy wWer e I eatgd

et ﬁlpanquueéus S%r ay g‘gl ut ?%n o=§18 1OOBRrrg/1 L g‘{400 l\l/{HZ’
LoPivel i ngrkdient di ssol vedl i n 10% DVBO | di met jplyPCls except where
sul f oxj de, [CAS RN 67-68-5) |as a ol vent,| equi viaidigpteg phemical
1000 g/ ha. [The plantsiwerelgrownlin the clinmat j hifts in ppm)
cRanber -Gt EN apptGléat Non aF:HO| 2-gloratayirPi- ghlt9-22 (5, 1H), 8.94 (s,
hours |ightt 50-60% hini di t ¥xCanp3.pat er ed( G clellai712¢-7.31 (m,
After O days untjl the test was pdifluomte/dOf 10 =1H)pT7AlN-7.16 (m,
damagel to pl ant,| 0 = po dafmge t pphehgnt )| 15 Tabig), Bl15-6.45 (tt,
Appl i clati on| post} energence| 20 Conmp No. A2 A3IHY} 4.96-5.04 (m,
Rat e (jg/ ha)| 1000{ 1000{ 1000|1000 STEME 0 [3 3 4 78 (sept, 1H),
D 4 6 [ARE0 0 b S SOLN b 0314 VD 2009/ 090Apl1 15, o)

B4 N RCHTINUYAER TPHTVVY| 2-chloro- | HO- | de-DMSO: 12.96
3,6~ -(bs, 1H), 9.77 (s,
difluoro- 1H), 7.56-7.62 (m,
phenyl- 1H), 7.38-7.44 (m,

: 1H).

ES N -CH- | N N H 2-chloro- | Me- 9.70 (s, 1H), 9.54
3,6- (CO) | (m, 1H), 7.28-7.33
difluoro- | O- (m, 1H), 7.11-7.16
phenyl- (m, 1H), 2.32 (s,

3H).
| E6 N -CH- | N N Me 2-chloro- | Me- 9.69 (s, 1H), 9.54
3,6- (CO) | (m,1H), 7.26-7.32
difluoro- | O- (m, 1H), 7.11-7.16
phenyl- (m, 1H), 4.03 (s,
3H), 2.32 (s, 3H).

E7 N -CH- | N N H 2-chloro- | HO- | Described in
6-fluoro- WO 04/056829
phenyl- (Compound No. 18

of Table 132 on page
64).

E8 -CH- | -CH- | N N H 2-chloro- | HO- | Described in
6-fluoro- WO 04/056825
phenyl (Compound No. 42

of Table 129 on page
61).

E9 N -CH- | N N H 2,4,6- EtO- | 9.68 (s, 1H), 6.96 (s,
trimethyl | (CO) | 2H), 4.20-4.27 (q,
-phenyl- | O- 2H), 2.33 (s, 3H),

2.12 (s, 6H), 1.29 (t,
_ 3H).

E10 -CH- (N -CH- | N H 2,4,6- HO- Described in
trifluoro- WO 04/056826
phenyl- (Compound No. 13

of Table 128 on page
62).
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Comp |A' |[A* A [A* [R R* R’ 1H-NMR (400 MHz,
No. CDCl; except where
indicated; chemical
shifts in ppm)
Ell N -CH- | N N H 2,4,6- HO- | Described in
trifluoro- WO 04/056829
phenyl- (Compound No. 13
of Table 132 on page
64).
E12 N -CH- | N N H 2,4,6- HO- | 9.59 (s, 1H), 6.97 (s,
trimethyl 2H), 2.34 (s, 3H),
-phenyl- 2.31 (s, 6H).
E13 -CH- | N N -CH- | H 2,4,6- HO- | Described in
trifluoro- WO 04/056825
phenyl- (Compound No. 25
of Table 129 on page
61).

Biological Examples

Example B1: Herbicidal action

Seeds of a variety of test species were sown in sterilised standard soil in seed
trays each having 96 cells. After cultivaﬁon for 8 to 9 days cultivation (post-emergence)
under controlled conditions in a climatic chamber (cultivation at 23/17°C, day/night; 13
hoﬁrs light; 50-60% humidity), the plants were treated with an aqueous spray solution of
1000 mg/1 of the active ingredient dissolved in 10% DMSO (dimethyl sulfoxide, CAS
RN 67-68-5) as a solvent, equivalent to 1000 g/ha. The plants were grown in the climatic
chamber after application at (24/19°C, day/night; 13 hours light; 50-60% humjdity) and
watered twice daily. After 9 days until the test was evaluated (10 = total damage to plant,

0 = no damage to plant)

Table B1: Application post-emergence
Comp No. Rate (g/ha) STEME NAAOF AMARE SOLNI

Al 1000 0 2 0 0
A2 1000 3 0 0 0
A3 1000 3 4 6 3
A4 1000 4 6 5 4
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SCLNI = Sol anum ni grum 15Coopgund Nos. A8 and A9 of
Tabl e A, Conmpound Nos. B2 and B3 of Table B, Conpound
No. C3 of Table C, Conpound Nos. D1, D2, D3, D4, D11,
Eész, D15, D27 a(pd D28 of ,Table D, %orrpound NZS.

, E7, E8, E10, Ell" and E13 o% Tabl e E*were tested
wsg ng the s@e protogol and shpwed littlie or no dgnmage
to the test plants under the test conditions. 20
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the test Oeval uatZ2ed (10 = total danafle to planf; 0
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Compound Nos. A8 and A9 of Table A, Compound Nos. B2 and B3 of Table B,
Compound No. C3 of Table C, Compound Nos. D1, D2, D3, D4, D11, D12, D15, D25,
D27 and D28 of Table D, Compound Nos. E5, E7, E8, E10, E11 and E13 of Table E
were tested using the same protocol and showed little or no damage to the test plants

under the test conditions.

Example B2: Herbicidal action

Seeds of a variety of test species were sown in standard soil in pots. After 8 days
cultivation (post-emergence) under controlled conditions in a glasshouse (at 24/16°C,
day/night; 14 hours light; 65% huniidity), the plants were sprayed with an aqueoué spray
solution derived from the formulation of the technical active ingredient in acetone / water
(50:50) solution containing 0.5% Tween 20 (polyoxyethelyene sorbitan monolaurate,
CAS RN 9005-64-5). The test plants were then grown in a glasshouse under controlled
conditions in a glasshouse (at 24/16°C, day/night; 14 hours light; 65% humidity) and
watered twice daily. Aftef 13 days, the test was evaluated (10 = total damage to plant; 0

= no damage to plant).

Table B2: Application post-emergence
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Comp No. Rate(g/ha) SOLNI  AMARE SETFA  ECHCG IPOHE

B4 1000 2 0 0 0 2
Cl 1000 0 0 0 0 2
C2 1000 2 3 0 0 5
D10 1000 7 7 0 0 6
D14 1000 0 4 0 4 0
D16 1000 2 2 0 0 2
D17 1000 6 6 0 0 5
D18 1000 3 2 2 0 0
D21 1000 10 10 1 2 9
D22 1000 4 2 0 1 6
D23 1000 9 4 0 1 4
D24 1000 1 0 0 0 1
D26 1000 6 6 4 4 6
D29 1000 4 6 0 0 7
D30 1000 2 0 0 0 2
D31 1000 0 0 0 0 ]
D32 1000 7 4 1 1 6
D33 1000 3 1 0 0 7
E2 1000 4 5 0 2 2
E3 1000 5 7 0 0 1
E9 1000 0 0 9 10 1
E12 1000 1 5 10 10 3

SOLNI = Solanum nigrum; AMARE = Amaranthus retroflexus; SETFA = Setaria faberi;
ECHCG = Echinochloa crus-galli; IPOHE = Ipomea hederaceae.

Compound Nos. B1 and B5 of Table B, Compound Nos. D13 and D19 of Table
D, and Compound No. E1 of Table E were tested using the same protocol and showed

little or no damage to the test plants under the test conditions.
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CLAIMS:
1. A method of controlling plants which comprises applying to the plants or to the
locus thereof a herbicidally effective amount of a compound of formula (I)
R® |
2/A1\ X R4
Al 0
AL o
A” N7 o
e

wherein

Al, A? s A® and A* are independently C-R'or N, provided at least one of A’, A? R A3 and
A*is N, and provided that if Al and A* are both N, A% and A are not.both C-RI;

each R is independently hydrogen, C;-Cjalkyl, C;-Cshaloalkyl, halo, cyano, hydroxy,
C,-Caalkoxy, C;-Caalkylthio, aryl or aryl substituted by one to five R®, which may be the
same or different, or heteroaryl or heteroaryl substituted by one to five R®, which may be
the same or different; |

R®is hydrogen, C,-Cjpalkyl, C;-Cshaloalkyl, C,-Csoalkenyl, Cz-Cyhaloalkenyl,
C,-Cyoalkynyl, C,-Cjhaloalkynyl, C3-Ciocycloalkyl, Cs-Cjocycloalkyl-C;-Cgalkyl-, .Cl-
Cloalkoxy-Cl-C6élkyl-, Ci-Cjocyanoalkyl-, C;-Cpalkoxycarbonyl-C;-Cgalkyl-, N-C;-
C3a1kyl-aminocarbonyl—C1-C6alkyl-; N,N-di-(C;-Csalkyl)-aminocarbonyl-C;-Cgalkyl-,
aryl-C,-Cesalkyl- or aryl-C,-Cgalkyl- wherein the aryl moiety is substituted by one to
three R7, which fnay be the same or different, or heterocyclyl-C;-Cgsalkyl- or
heterocyclyl-C;-Cealkyl- wherein the heterocyclyl moiety is substituted by one to three
R’, which may be the same or different;

R* is 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
differeht;

R’is hydroxy or a group which can be metabolised to a hydroxy group;

each R6, R’ and R®is independently halo, cyano, nitro, C;-Cjpalkyl, C;-Cshaloalkyl, C,-
Cioalkenyl, C,-Cjpalkynyl, hydroxy, C,-Cjoalkoxy, C,-Cjhaloalkoxy, C;-Coalkoxy-C;-
Caalkyl-, C3-Cseycloalkyl, C3-Cicycloalkoxy, Cs-Cieycloalkyl-C-Caalkyl-, Cs-
Creycloalkyl-C;-Caalkoxy-, C-Cgalkylcarbonyl-, formyl, C,;-Cjalkoxycarbonyl-, C;-
Caalkylcarbonyloxy-, C1-C10alkylthio-, C,-Cyhaloalkylthio-, C;-Cjpalkylsulfinyl-, Cy-
Cshaloalkylsulfinyl-, C;-Cpalkylsulfonyl-, C;-Cshaloalkylsulfonyl-, amino, C;-
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Cioalkylamino-, di-C;-Cjpalkylamino-, C1-Cloalkylcarbonylamino—-, 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,-
Calkyl- or aryl-C,-Cjalkyl- wherein the aryl moiety is substituted by one to three R*?,
which may be the same or different, heteroaryl-C,-Csalkyl- or heteroaryl-C,-C,alkyl-
wherein the heteroaryl moiety is substituted by one to three R'?, which may be the same
or different, aryloxy- or aryloxy- substituted by one to three R'?, which may be the same
or different, heteroaryloxy- or heteroaryloxy- substituted by one to three R", which may
be the same or different, arylthio- or arylthio- substituted by one to three R'?, which may
be the same or different, or heteroarylthio- or heteroarylthio- substituted by one to three
R", which may be the same or different; and

each R’ is independently halo, cyano, nitro, C,-Cgalkyl, C;-Cghaloalkyl or C,-Csalkoxy;

or a salt or N-oxide thereof.
2. A method according to claim 1 wherein up to three of A!, A%, A® and A* are N.

3. A method according to claim 1 or claim 2 wherein each R' is hydrogen,

Ci-Caalkyl, Cy-Cshaloalkyl, halo, cyano, hydroxy or C;-Cjalkoxy.

4, A method according to any one of claims 1 to 3 wherein R? is hydrogen,
Ci-Caalkyl, Cy-Cshaloalkyl, C,-Cjalkenyl, C,-Cshaloalkenyl, C,-Cyalkynyl or
C,-Cshaloalkynyl.

5. ' A method according to any one of claims 1 to 4 wherein R? is aryl or aryl

substituted by one to five R®, which may be the same or different.

6. A method according to any one of claims 1 to 5 wherein R® is hydroxy, R’-oxy-,
R"-carbonyloxy-, tri-R! Lsilyloxy- or R'Z-sulfohyloxy-, wherein

R’ is C;-Cypalkyl, C,-Cjpalkenyl, C,-Cypalkynyl or aryl—Cl-C;;alkyl- or aryl-C;-Cjalkyl-
wherein the aryl moiety is substituted by one to five substituents independently selected
from halo, cyano, nitro, C;-Csalkyl, C,-Cghaloalkyl or C;-Csalkoxy;

RYis Ci-Cyoalkyl, C3-Ciocycloalkyl, C3-Ciocycloalkyl-C;-Cioalkyl-, Ci-Cyghaloalkyl, C,-
Cioalkenyl, C-Cjoalkynyl, C;-Chalkoxy-Ci-Coalkyl-, C1-Caalkylthio-C;-Cjalkyl-, Ci-
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retrofl exus; SETFA = Setaria-fgberi; 25 ECHCG =
Echi nochl oa crus-galli; |POHE = | ponea heder aceae.
Conpound Nos. Bl and B5 of Table B, Conpound Nos. D13

AP, PR RAS, I RONRS, GP oyl By M g amino-

OF Ndo-(CaBrdiey] - aminbe ar @t apll alﬂﬁsattwaﬁl&y ofid® thires R, which may be
(t:l%nsg}ntelo? Hlfferen\t/\lﬂe%ecr)gagré/loogrohi?e%ggll s%%sz’[ggtgeé %C}),C())Illg ?o three R™ , which may
be the same or different, aryl-C,-Caalkyl- or aryl-C;-Cjalkyl- wherein the aryl moiety is
substituted by one to three R'*, which may be the same or different, heteroaryl-C,-
Csalkyl- or heteroaryl-C;-Csalkyl- wherein the heteroaryl moiety is substituted by one to
three R', which may be the same or different, aryloxy- or aryloxy- substituted by one to
three R, which may be the same or different, heteroaryloxy- or heteroaryloxy-
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;

each R"! is independently C; -Cjoalkyl or phenyl or phenyl substituted by one to five

~ substituents independently selected from halo, cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl

or C;-Cgalkoxy;

R" is C;-Cjoalkyl, C;-Ciohaloalkyl, or phenyl or phenyl substituted by one to five
substituents independently selected from halo, cyano, nitro, C;-Csalkyl, C;-Cghaloalkyl
or C;-Cgalkoxy; and

each R' is independently halo, cyano, nitro, Ci-Cyoalkyl, C;-Cshaloalkyl, C;-Cjpalkoxy,
Ci-Calkoxycarbonyl-, Cy-Cshaloalkoxy, C;-Cypalkylthio-, C,-Cshaloalkylthio-, C;-
Coalkylsulfinyl-, C;-Cshaloalkylsulfinyl-, C;-Cjoalkylsulfonyl-, C;-Cshaloalkylsulfonyl-,
aryl or aryl substituted by one to five substituents independently selected from halo,
cyano, nitro, Cy-Cgalkyl, C;-Cghaloalkyl or C;-Cgalkoxy, or heteroaryl or heteroaryl
substituted by one to four substituents independently selected from halo, cyano, nitro, C-

Cealkyl, C-Cghaloalkyl or C;-Csalkoxy.

7. A compound of formula (Ib)

R
1 4
A|2|/ A\ AN R
ARDE (Ib)
~ A4 N o

wherein A', A%, A3, A* 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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of formula (1) RS 2/0?1 P11 A73\. A N O 13 wherein 5
A, A2, A3 and A4 are independently CGRl or N,
provi ded at |east one of Al, A2, A3 and A4 is N, and
provided that if Al and A4 are both N, A2 and A3 are
not both C-Rl; each Rl is independently hydrogen,
@ - A d) kgrhpoupd o€ draiuba(i®y| , hal o, cyano, hydroxy,
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%’ %&Mﬂ%%gﬁ%y %;L? car g‘é’??y(b “(opexshoglieyi Ci-Coalkyl-, Ci-
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arylthio- or arylthio- substituted by one to three

R13, which may 10 be the sane or different, or

het eroaryl thi o- or heteroarylthio- substituted by one

to three R13, which may be the sane or different; and
each R13 is independently hal o, cyano, nitro,

C, - Coal kyl, G -C6hal oal kyl or G -Coal koxy; or a salt

or N-oxide thereof. 2. A method according to claim1
wherein up to three of Al, A2, A3 and A4 are N. 3. A

met hod according to claiml1l or claim2 wherein each Rl
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aryl oxy- substituted by one t¢6three R14, which may be

the same or different, heteroaryl oxy- or

heteroaryloxysubstltuted by one to three R14, which

TR BB o S ot i A L roun o
samipowtid ofiféinarie (M) as defided fieampesnel dfislaims Oito 6 in addition to formulation
heteroarylthlo- substituted by one to three R14, which

PVBES-t he same or different; each Rl is
i ndependently Cl -G oal kyl or phenyl or phenyl
substituted by one to five substituents independently
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hal o, cyano, nitro, G'-C6al kyl, G -C6hal oal kyl or

C - Coal koxy; and each Rl14 is |ndependently hal o,
cyano, nitro, C,-Gioalkyl, C-C4hal oal kyl,

Cl - G oal koxy, G -C4al koxycarbonyl -, Cl1-C4hal oal koxy,
Cl-C oal kyl thio-, Cl-CA4lialoalkylthio-, C -

20Ci oal kyl sul finyl -, Cl1-C4hal oal kyl sul fi nyl -

Cl - Cloal kyl sul fonyl -, C1-C4hal oal kyl sul fonyl -, aryl or
aryl substituted by one to five substituents

i ndependently sel ected from hal o, cyano, nitro,

C - Ceal kyl, C1-C6hal oal kyl or Cl-C6al koxy, or

het eroaryl or heteroaryl substituted by one to four
substituents independently selected from hal o, cyano,
nitro, Cl C6al kyl, C -C6hal oal kyl or Cl-C6al koxy. 25
7. A conmpound of formula (Ib) RS 2A1R4 (I b) wherein Al,
A2, A3, A4 and R4 are as defined in claiml1l and R5 is
a group which can be netabolised to a hydroxy group;
or a salt or N-oxide thereof. WO

2009/ 090401PCT/ GB2009/ 000126 - 75 - 8. A conpound of
formula (lc) Rs wherein A, A2, A3, A4 and R4 are
as defined in claiml and R3 is G -C oal kyl,

5C2- G oal kenyl, C2-C oal kynyl, C3-Ci ocycl oal kyl , C1-

Ci oal koXy- Cl1- C6al kyl -, Cl-d ocyanoal kyl -,

Cl1- G oal koxycar bonyl - G - Céal kyl -, NC, - C3

al kyl - am nocar bonyl - Cl - Céal kyl -,

N, N-di - (Cl - C3al kyl ) -am nocar bonyl - C, - Ceal kyl -,

aryl - C1- Ceal kyl - or aryl - Cl- Ceal kyl - wherein the aryl
noiety is substituted by one to three R7, which may be
the same or different, or heterocyclyl-Cl-Co6al kyl- or
10 heterocyclyl - Cl- Ceal kyl - wherein the heterocyclyl
noiety is substituted by one to three R7, which nay be
the same or different; and R5 is a group which can be
nmet abol i sed to a hydroxy group; or a salt or N-oxide
thereof. 9. A conpound of forrmula (1d) OH 2,A1 A
A3AAN R3 wherein Al, A2, A3, A4 and R4 are as defined
inclaiml and R3 is G -G oal kyl, C2-C, oal kenyl,

C2- Cloal kynyl , C3-Clocycl oal kyl

C3- G ocycl oal kyl - C1- Ceal kyl -, C1-

Ci oal koxy- Cl - Céal kyl -, C1-C ocyanoal kyl -,

Cl1- C, oal koxycar bonyl - C1- Céal kyl -, NCl1 - C3

al kyl - am nocar bonyl - Cl - Céal kyl -,

/'V, N-di - (C1- C3al kyl ) - am nocar bonyl - G - C6al kyl -,
20aryl - C1- Ceal kyl - or aryl-Ci -C6alkyl - wherein the
aryl noiety is substituted by one to three R7, which
may be the sane or different, or

het erocycl yl - C1- C6al kyl - or heterocyclyl -Cl - C6al kyl -
wherein the heterocyclyl noiety is substituted by one
to three R7, which nmay be the sanme or different; or a
salt or N-oxide thereof. WO
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