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The present invention relates to certain benzam de isoxazolines, to
processes and intermediates for preparing them to insecticidal,
acari ci dal WORIYGB&S ci dal and nemmticidal 5 conpositi onRCTARAIYEITY
them and to nethods of usi ng themto conbpt and control insect,
acarine, nollusc and nenat ode pests. Certain isoxazoline
derivatives with insecticidal propert| es are disclosed, for exanple,
in EP 1,731,512, US 2007/06661 2007/016017 EP
1, 932, 836, 1? 2007/ 106756, WD 07 s ; S

07/ 075459. 10It has now surprisingly been found that certain

benzam de i soxazolines have insecticidal properties. The present

i nvention ther efﬂ!e@r%ﬁm\in‘dmﬁoaf@ﬁﬂ%ﬁ@@ﬁﬂalbgeﬁw igoxaeylings, tRiprocpyses and
AY3-,y2 4I N j I ngd_. A n n

one anot her SN %{s S\%’naeh tﬁgﬁ\etﬁ 1é§cué°§’al A ecﬁé%’%ngﬂ %c%fﬁ?a? E‘gﬁﬁ%é%%cpgal
single bond;;mﬁﬂasﬁ&ﬁ doﬁ)ﬁnsm@lth@h@d wahdthods,of Gﬁngl&&hkt@rt)binbat and control insect,
C2- C8hal oal kenyl , C2- Csal kynyl, or C2-C8hal oal kynyl; 20 Rl is

hydr ogen, esaEEaiplinsc and newatods pests bony| -, or G - C3al koxycar bonyl -

R2 is hydrogen, @taﬁ%s%liﬂe\@mvﬁﬁrek §J1t§|1ns@tm&a@ﬂo?¥{ﬂes R d&l&é& Ifox.Or

aryl substituted by one to three Ro, or heteroc het er ocyc
subst i t ut edxyplenia Biol,7h2R2, RS 20011’06@17&1&%!2&@/@‘8@14 d@é@@W@éﬁﬂﬂW of
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i ndependent | y hai ipgasw sﬁbp@iﬁﬁlglymebﬁ Qbun@lha@ﬁ‘ldﬁy benzfuhide8sadagetinles Yhve

C2- C8al | cenyl ,
insecticidal properties.

The present invention therefore provides a compound of formula (I)

O“N
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7\/&( AR Y’\YZ )
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A', A%, A% and A* are independently of one another C-H, C-R, or nitrogen;

15  wherein

G' is oxygen or sulfur; _
L is a single bond, C,-Csalkyl, C)-Cghaloalkyl, C,-Cgalkenyl, C,-Cghaloalkenyl, C,-
Cgalkynyl, or Cp-Cghaloalkynyi;
20 R'ishydrogen, C;-Cralkyl, C)-Csalkylcarbonyl-, or C1~C;alkoxycarbony1-;
R*is hydrogen, or C;-Cgalkyl;
R’ is Cy-Cghaloalkyl;
R* is aryl or ary} substituted by one to three RS, or heterocyclyl or heterocyclyl substituted by
one to three RS,
25 Y','Y? and Y? are independently of another CR'R%, C=0, C=N-OR’, N-R’, 8, SO, $O,, S=N-
R, or SO=N-R®, provided that at least one of Y', Y? or Y* is not CR'RS;
each R® is mdependently halogen, cyano, nitro, C;-Csalkyl, Ci-Cshaloalkyl, C,-Cgalkenyl,
Ca-Cshaloalkenyl, C,-Cyalkynyl, C;-Cghaloalkynyl, Ci-Csalkoxy, Ci-Cghaloalkoxy, C;-
Cralkoxycarbonyl-, aryl or aryl optionally substituted by one to three R'®, or heteroaryl or



C2- Cshal oal kenyl , C2-C3al kYnYl, C2-C8hal oal kynyl, G -C8al koxy,

Cl - C8hal oal koxy, Cl1- Csal koxycarbonyl-, atyl or aryl optionally
substituted by to three RI, or heteroaryl or WO

2009/ 08025%9@\49%%%@8/010701 - 2 - heteroaryl optional 5By
by one to three RI, or where two Rs are agljacent, the two Rs may
together with the carbon atons to which the two Rs are bonded form a
5-nmenbered ring, wherein the 5-nenbered ring is -OCH=N-, -SCH=N-,
-OCRI9=N-, or -SCRI6=N-; each R6 is independgntly hal ogen, cyano
nitro, Cl- CHteresiyl p@on@bfﬁlba&mi@g}ﬂ)yoaﬁt%&fqeg%m?,f re ty ﬁ%ﬁ?@&&%ﬁm
or Cl-Csal | Yhith ¢ toifido WhicH the MASIRPER BRI RN 4r508EMbered
hal ogen, Cl-%?f%???&orﬁ%ﬁ&ﬁﬁgﬁgﬁc& ; ceac?] RO is i nlc%ependent I¥ o
hydr ogen, cymeherzitt tho 5-rmimiotd By is -OCHEMhaISEHENy +QCR ' *=N-, or —-SCR'*=N-;

ol oo S R L S . i PLBMT o .

Cl- C8hal pal ¢ g¥loattolk @y Cy-Coalk¥kycibodial | cyl - or aryl-Cl-Cdal |l cyl -
wherein the togﬁlyl npi e_ta/mis substituted by one to three It", or
het er oar y| -€&ch 84and Byis-indgpendently bﬁryge.ndaalomCcﬂsakW@r(éﬂ-ﬁsftak@Hcyl;

het eroaryl i eby. . i b e . T TN P h S -
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Cl - C8all ko>éI %;arrsaélym{naCﬂﬁlldau@mbmm-mpogﬁmdmmmwb??yCzhalcmﬂobxycarba@dh Ci-
[t i [ , , it | - ' .
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of formul a- exist in different geonetric or opt | isoners or
t aut oner i ¢ §seikyb whekdis therhgtemedrgmaeiotyds subalifuted hytont EvtieseR aind

tautoners and gkt ur thereof in all pr td 3 =S ¢ '
forms such eﬁdhg:aul% Hespad ergtg}ﬁhpacl)%eas YR tg(g% odlfng%gl’g’; c‘fl\ﬁ%alb?"g@égf %%Ebfy
may cont ai. nCe0ghalvalkiRy,cor & yImakbkycarkbaybomdat ons, 20 for exanple, in

the -CR3R4- grawp or. at the LR2YI Y3 carbon exj st

enant | oner bR 38 TSGRy GBS GBS RHIBEE. Gy ot
Fur t herys WhELEMMIKExHRYUR-Calkeld caldRy L UFRQUNEs Nixidd ereBveNt i ON are

sul foxi des, which can also exist” in two enantioneric forns. Each

al kyl noi ety ei tThercompowdsef fermulrd} may exist|ia diftareng geamet(ie oreptigsl isomers or
al koxy, 25 I )V 0 rhonyl.). i ' r .

br anched_ At giaird s RoRelRNER I Mopfly And LB ¥ mixtures threot
prop-2-yl, ifalpkgportidngtas drelllas isdtopidt yths filch@s dewtdrated compounds. .
2- met hyI-prop-Z;éei\lg. The a] kyl groups are preferably G to C6 al k%I
groups, nore pr efECAEPIURSS SENCARYPIRGE MY CARBIAHLPT BOrTHYBITMHILC gAbpyoms,
Al kenyl i g5t éﬁﬁ%ﬂé'ﬂn Be -cR*RD %rdcu?rd?‘a%e RPN ariRn AR ARN& 6 Gh@iaRBomers
and the al kenyl 30 noieties, whefe appropriate, can be of either the

0- or O0- cor(pr gapais bbdiastBieaispiners) aras myixhyés ofisdcka Fhsther, Where ahk ¥rgrbup is SO,
groups are jpreferabl -05, nore preferably C2- and  nost . .

o of or abl y BoSEP ARt a e gR iR o RforitiS, Wigs sty B So B0 pprtqmeriy

- Al eyl noieties can be in the formof straight or branched

chai ns. Exanpl es_are_et hy,n;;! .and propargyl. The al kynyl groups are
preferably C2- CEachalkyl Bpistyither glowporas pav @f adpsger grapdsudh) s atkoxys

al kynyl 59" QiBScarbonyl, or alkoxycarbonyl) is a straight or branched chain and is, for example, methyl,

ethyl, n-propyl, prop-2-yl, #-butyl, but-2-yl, 2-methyl-prop-1-yl or 2-methyl-prop-2-yl. The
alkyl groups are preferably C; to C; alkyl groups, more preferably C,-C4 and most preferably
C-C; alkyl groups. '
Alkenyl moieties can be in the form of straight or branched chains, and the alkenyl
30  moieties, where appropriate, can be of either the (E)- or (Z)-configuration. Examples are
vinyl and allyl. The alkenyl groups are preferably C;-Cs, more preferably C,-C, and most
preferably C,-Cs alkenyl groups.



Hal ogen is fluorine, chlorine, brom ne or iodine. 5Hal oallcyl groups
(either alone or as part of a larger group, such as haloalkoxy) are
al kyl groups which are substituted by one or nore of the sane

di fferent ﬁ'&l%&’é%“’a?ons and are, for exanple, trifluor W“s"“wml
chl orodi fl uoromet hyl, 2,2,2-trifl uoro- ethgl or 2,2-difluoroethyl.

Hal oal kenyl groups are aIkenyI groups, respectlvely, whi ch are
substituted with one 10 or nore of the sane or different hal ogen
atons and are, for exanple, 2,2-difluoroviny]

1, 2-di chl or o- 2- f PUERELIPPIRKES can be in thedorye ﬁ&ﬂﬂ“ @rrlﬁﬁlﬂf?e‘éf’]ém%ﬁ E&ympies are
0r oups, 1 eSpgGL) %gﬁogé\%kp&hés Ry Reduok Hlteﬁagef@fatag' GPE;, HoréiPreferfily YT and

sanme or dif atons” an r ex

1- chl or o- pr mstprefgtably Go-Chakpmdgmups.of t he present specification the
term"aryl" refers to a ing Sﬁtemwhlch 15 may be nono-, bi- or
tricyclic. Exanp loggft 1s Syerns. ichlpmng., hremims op if é’fﬂ% napht hal enyl ,

anthracegyl, | ndﬁﬁ%hwrgrsmr@iﬂ&émw lor aﬁ;aw&‘fa%@&dgraﬁp/ lsut &llﬁldaﬂcox%r) are
phenyl . The term " heteroaryl" refers to an aromatic rin

cont ai ni ng alkyl gams vorieh #resehsysitethbaene q;mc af tha garae ehdifersnt ba %gen@t@ls and
ring or of %:8 { g thEo Emclhygﬁglogl &gét}{@l ?,g%:!nglbﬁ){ 8‘9?3(’)1\[% l2!2-(.’uﬂuoro-

contain up e’teroa FPes
het er oat omseﬂ?@l Whl ch will preferably be chosen from nitrogen, oxygen
and sul fur. nBI es_of rmnocycl i.C gr oups incly

pyr

d.dyl, . .
pyri dazi nyl Aloaikrpl groyps aiatkanyl gwﬂso{ewecnb?jy%?#w spbstigdedvifh one
triazol ¥+ Bﬁhhﬁzdi’ lyd sanice‘b? Q¥fferedt h}hf&g&%{uﬂns At &€ ooy Exanip?@&a.?@mdbrovm 1or

oxadi azol yl Iazolyl, isothiazoly and thladlazolyl Exanp es o
bi cyclic gr b,GpiSChlmejﬂleorqwnn}thl | nyl, cinnoli nyI qui noxal i nyl ,

benzi m dazol yl t hi benz velic.
het er oar yI g?/oupge]g@gmyll %F P ? & 11%@1?1 %y?psb cﬂbﬁé&%g%?ﬂm sg%.ﬁ!ad &mg %ne
The term " het abRuftheshineios diftdrer @alogen atomb mdﬁarb,efbeemmé laghorbiprop-2-ynyl.

addition their unsatur at ed partially unsaturated {@n
Preferred val uesiighe pontexhof 8’;& resgat SIEBC%?"‘“" 1e tegmn gyl T %Frsq‘i??“gﬁgstem which

R5, R6, 1R7, be Mdno-L %1-%9&1@6& @&hnpﬁ;’é er sdcﬁ rﬁa%é’ mﬁﬁﬂbkﬁﬁi Qﬁphtﬁﬂm%@t

out bel ow. 30Preferably no nore nd A4 aré€
ni trogen. Paghraceyl, yndqmylucgpﬁmanﬂuer@l F‘(Sprevﬁ@'@!i amlgf@mabplgcn&h is CR5.

Preferably A2 is H o, »#10 refe

2000/ 080250PCT/ EP%)%?OT%? gyl TEF”S‘B‘S ?ﬁﬂgi")ﬁnﬁ % témg ﬁa‘m’}%t&?“ WSst
preferably Raedostofe drid cBhsitigaithyr ok sitfpldTily a1 of@wR5r midesfus@l gl Pdefeyably,
Adis CGH Preferably G is o Preferably L is a single

bond, C1- Casipgleymes Wil eontaimpp r%rgqueéweroqﬁ@%m}sir@%@#laww up Rdewr gteroatoms
bond, op, Clwhx@ﬁ%lﬁé}efergm Be TREen Bl ﬁﬁ@g%nyﬁ alfyegéggﬂ(!l SulRe! r@xa?l{fles of monocychc

a - C2al yl, yet even nore preferably a ond or
pref erabl y grospsigtledbpyriflyl, pyridezimy giyemstinyl, Byrazingl, hxrdrlﬂgpyrazoiﬂt im}'lﬂa.zolyl,

t hyl t hy| b f
byar ogen: . nERORL GiRagsy Rira B RREEED. SRRl SRRy e aSietn: wizealh
nmost  pref er abihyazBiH 08 8hadiEOR] eﬁ)%ﬂhés%f&o%clhcﬁgrbﬁﬁlﬁélﬁﬂle @jmamymctnmlmyl
nost preferably hydr ogen._Preferabl %’ 12.3 is chloraodifluoronethyl or

t ri f 1 uor onefigpdxalingls bengiraidazalyl) Yenzpihiaphend-and benzothiadiazolyl. Monocyclic
25  heteroaryl groups are preferred, pyridyl being most preferred.

The term “heterocyclyl” is defined to include heteroaryl and in addition their
unsaturated or partially unsaturated analogues.
Preferred values of A', A%, A%, A%, G', L, R, R3, R%, RY, Y', Y2, Y3, R%, RS, RV, R,
R® R' and R", are, in any combination, as set out below.
30 Preferably no more than two of Al A% A% and A* are nitrogen,
'Preferably A' is C-H or C-R’, most preferably A' is C-R®.
Preferably A? is C-H or C-R®, most preferably A? is C-H.



nmet hyl . In one group of preferred conpounds R4 is aryl or aryl
substituted by one to three R 6, nore preferably R4 is phenyl or
phenyl su y one to three R 6, even nore pref IS
phenyl sug‘@ It @%@%sgy one to three R 6, nore preferabl eﬁ(%gﬁl?éseas%lg%l
3,5-bis-(trifluoromethyl)- phenyl, 3, 5- deFOﬂD phenyl ,

3, 5-di chl or o- phenyl, 3, 4-dichl oro-phenyl, tr|fluoronethylphenyl or
3,4,5-trichl oro-phenyl, yet even nore preferably 12.4 is

3, 5-di br onmo- phenyl , 3, 5- " di chl or o- Qhenyl 3, 4-di,chl or o- phenyl, or
3.4, 5-tri chl or o-Prefemaply AhisdE-Homre3-& anesj prderly 3’ ss Cilchl or o- phenyl .

201 th |yl
net or ocyclyl SubbeIFTvel Bor TR PRGNV O ) Re i s

het er oaryl or hep@feeﬂdwt}’ BWaskdn uted by one to three R6, even nore
preferably R4 is p¥ or pyridyl substituted %/%one to thre

most preferabl y Rale @hply is 1SinEls hpad, Caritsabiybpr ik shaealinl smorg %ﬁfgfa&%’ asingle
Pr ef
oo oRo,> . JECROAE GhEneLIRRRERR) sl o8 BEC AN S v omitore

of Yl, Y2 oprei3atilga single GREZRoBmetinph, mop‘rm&&r@;ly ysivgle byid.and Y3 are

i nde endentl of _apot her; CR7TR8, N- r SO=
Ipr ov!oded t ha%/ on%re%f'ébw k! 3 Aygroees Wﬁhﬂoﬁth%i‘;%&gv@w " PH P ﬂﬁ’?‘@?aé{?\gd‘g?y
YI, Y2 and fdreifréfetdd ﬂtrhéﬂiffor@ﬂﬂl Reén fhdte préferably) hydfog2fdr methyl, most

provi ded that one of VYl 3 is not CteR8, nost preferably Y2 is
S, SO, or SmpferahiyhydrogeRd Y3 are i ndependently of another 30 CR7RS.

SO-N R0 and o iR T hyalizdh difemit b preterlly mfdfoge\ D0 O
2009/ 080250PCT/ B‘i@&&ﬂﬂ)@ﬂbﬁ@hlmocﬁﬂaommethyl ¢mﬁnm‘om¢ﬂlyﬂ |rmsnpre‘f@ab1§s tr$h®ro-

C=N- ORS, I\I—R8fh . SO 502, S=N-R8, or SO=N-R8, and 1114 and Y3 are
mdependentﬁnﬁ gF anot her CR7128. Preferably each R5 is independently

hal ogen, cyano, Ridne @rougbf pﬁﬁ'@l‘l’dd%hl&)@&i%@i‘qﬁhﬂﬂbn ar%ggtﬁhiéﬂ By lone to three RS,

C2- C8hal oal kenyl, C2-C8 g hal oal | cynyl , - 8al koxY, 5

Cl1- C8hall oaI memefeablm 1@9 m/bses/mﬂcﬁuwlmteﬁby enf‘p'iOéh@P&im SVeRanQgBrsferably
cyano, ¢ v i
Cl- C8ha oaI ? hergrl S%:ls tlgoﬁb(g)%%% o%é; :mo@é %%&;r%ﬂrigkp ret grb ab mﬂ%oromethyl)

chloro, flI uphenyl 3ypadibromui-henyl, Bgét(hgﬂlqroqihhyyl 3 4-rdlo°nlmo-|phmtlm/-mﬂuoromethyl-

cven mor o pRISEr STy OF SHET R 5 PGPS B 1 Hey RO 35

preferably &Bihlefd:phehwgammmémrmhw or 31 P1AEASR PN A BstiRefebly R? is 3,5-
i ndependently brono, chloro, fluoro, cyano, nitro, nethyl, et hyl ,

trifl uor onedipgipro-phsaoxy | d| f1 uor onet hoxy, trifluoronethoxy, or

met hoxygar bonyl -4, U

met hyl , Eﬁgt hyl, t rl {i}grr one ?RluﬁE?E é/&mgé ht ?&lr &%%ﬂé&%&ﬁgg
prefer abI y dmbstmtutedd:hlone to, three Hﬂ morefpreferablyR is hetlaraah& bahétyroa@d: bubkAtufed by

and R8 is i nde I dr oge nmost ef er.abl

hydr ogen. Fé’fﬂ%‘ af%??ﬂgfygglf’ﬁ ﬁEIBﬂ?‘F’é/S‘FR?HPE OWaHHee R,
met hyl trlﬁlbst%aeﬁh W is ﬁﬁd}y&%ﬁﬁmyﬁyone% itkbeg” Omet hyl car bony! -

met hoxycar bonyk trifl uorongt hoxy, jcar bonyl -, et hyl sul fon I -

trifluoromet hyI erFfGGﬁW)r Y, %rﬂndé’n@yﬂ mdcpmmvlofWhQGRtR\eCﬁﬁeﬁyN OR9 N-R’,

t £,Q Joh R . h

oty 5% TR SRY SO PiSfiaR) mal R ey o § St R more
noi ety i s sptb&tabﬂ;uvéaﬂtamdqﬁard maéﬂm@@tﬁlofanother CIE’RéfoEa"QByS@m BENLR®, or
i ndependent | , chloro, fluoro ano, met hyl, et -
trifl uororre*’f‘ﬁylrI nﬁ@ﬂ@}@g}ﬂw&lwwﬁf @ﬁ%phg’xyant Ru@wmmomyfer%;{ﬂ Y* and

met hoxycar bphyl, cd Qr b 2 o v3
met hyl , et hyl, tnﬁe uor rret%B?%& &Rt 0xy§0b‘§‘1 %{9"’? ?Totygc%égrre tﬁgésf? b orY is
pref er abl y ot €RIR® aimmpmferablymzums B0, 25 BOpf il and &icive Rldepemdently of another
i ndependent&@l{y ono, chloro, fluoro, cyano, nitro, nethyl, -
'In one embodiment Y is C=0, C=N-OR®, N-R’, S, SO, SO;, S=N-R’, or SO=N-R’,
and Y2 and Y? are independently of another CR'R®,



ethyl, trifluoronethyl, methoxy, difluoronmethoxy, trifluoronethoxy,
or net hoxycarbonyl -, nore preferably chloro, fluoro, cyano, nitro,

nmet hyl , et hyl uoronet hyl, methoxy, or trifluoro

preferably 28%[{8[’; I’lul oro, or fluoro. A preferrﬁ%&?sﬂﬁﬁu
are conpounds of formula (la) wherein Al_is CR5, A2, A3, 30 and A4
are GH, R4 is 3,5-dichloro-phenyl, L is a bond, and d, R, R2, R3,
Y4, Y2, and Y3 are as defi ned for a conpound of forrmula (1); or a

salt or N-oxide thereof. 909/ 080250PC‘;’/ EP 008/ 010701 - g - 5
A pref er r ed enbdﬂloﬁ’éﬁmb%il@e@b?rp@% CoN-O8r Rk § IS0, 8020 AENR 0 op$OTY-R’,

C Br, RI %@%@4 a?éﬁﬁd% %@ﬁg%éhg}&t@hl or o- phenyl, Lisa bond,

and GI are as defined for a conpound of
formula (1); or Rrefesibly mhﬂ-smnd@ehdlmlgdnﬁlogdh pyabenitre dC e ChaklyIn@&nt ar e

I RA T s obaioalReh Cotcomb by o ratken G Centprmed CoehalppBisg s Grafkony,

and Y3 are Gscgﬁfda%gyfﬁbt%gﬁﬁm ot ﬁ%?@fﬁ‘aﬁl&halo@én Ry&, hit! C;-

N- oxi de t hereo referred enbodi nent are conpounds of fornula
(la.Q \Aher(éaaﬂcymcnf@shﬂomyl B-CsalRoxya Ra-Coltelealicoxg, ¢1, C saﬂ@xycarbonyl- even,
3, 5-di chl oro- a

are as def i&T P g“%lraglylbé%%&ﬁg)r%fﬂlﬁogg r%%ﬂa 1(.1}:5) lefh ﬂuo W%ﬁ dm%thoxy’

t hereof to diflu@bRbRbkesdrifndrosieiibRy, oafr@tmyqammgls @t e‘i@rrﬁwea;m(fblab@)bromo
wherein Al is CGCF3, A2, A3, and A4 are C-H

R4
3, 5-di chl orCéll%efhvro nitrg, or gefihanosypigfagbly Fk}lorORﬂuormsor methyly >  and v3
are as gefined fﬁéfeﬁ?ﬁpézﬁ?ﬂmg iRflepbRdeTHY Brdulo), chiBfo, @luéﬁ’al E)](aﬂ[) Mﬁr@xrhgﬁi/l ethyl,

t her eof . érred embodi ment are compounds of Tormula (Ib
wherei n Al mﬂu@o%thylt}\m‘aﬂn&y diflidoramethogy,@riflnorpmeihoxy, or methoxycarbonyl-, more

15 as. dof | HHORON BB MR A IS FPhb L L. b iranippoty 3 o] ' °

t her eof mﬂu&eﬂkﬁmy,lmwpmﬂmﬂyeﬁmf ehlﬂﬁﬂﬁfﬂ@cﬁ-d as such forma
further aspect of the |nven;| on group.of novel inter madl at ?’(ﬁ'a

conpounds of f oFwefFEbpYeRsh Riopnd RS Wlndgp@nqgntﬂmyﬂggge@m))l V.
A2, A3,,sA4 L %o,g 4> 1(2, YI, Y2 and Y3 are as defined for a corrpound of
20 formul a (y or a salt of N- oxi de thereof The preferences for Al,
A2, A3, A4, G, PreferaplyRacHR’ mdépbudemy bydtoged, eyaposthethylafrifluasoréthyl,

D2t ene S ol S B ESRARS, PR SHRSh R B e BT
formul a (Xmeth@ulfonyl-, triflnoromethylsulfonyl-, or benzyl or benzyl wherein the phenyl moiety is
substituted by one to three R'?, most preferably hydrogen, methyl, tnﬂuoromethyl or benzyl

20  or benzyl wherein the phenyl moiety is substituted by one to three R'°.

Preferably each RYis independently bromo, chloro, fluoro, cyano, nitro, methyl,
ethyl, trifluoromethyl, methoxy, difluoromethoxy, trifluoromethoxy, or methoxycarbonyl-,
more preferably chloro, fluoro, cyano, nitro, methyl, ethy}, trifluoromethyl, methoxy, or
trifluoromethoxy, most preferably bromo, chloro, or fluoro.

25 Preferably each R'is independently bromo, chloro, fluoro, cyano, nitro, methyl,
ethyl, trifluoromethyl, methoxy, difluoromethoxy, triﬂuoromethox.y, or methoxycarbonyl-,
more preferably chloro, fluoro, cyano, nitro, methyl, ethyl, triflucromethyl, methoxy, or
trifluoromethoxy, most preferably bromo, chloro, or fluoro.

A preferred embodiment are compounds of formula (Ia) wherein A' is C-R?, A%, A%,

30  and A* are C-H, R* is 3,5-dichloro-phenyl, L is a bond, and G, R!, R%, R?, Y', Y%, and Y° are

as defined for a compound of formula (I); or a salt or N-oxide thereof.



2 AAIT k. 41 Alre(XI") WD 2009/ 080250PCT/ EP2008/ 010701 - 7 - wherein
A, A2, A3, A, d, L, RI, R2,Y2 and Y3 are as defined for a conpound

of forrrul salt or N-oxide thereof. The pref I,
A2, A3, awg)élm)ml(%ﬁhgl R2, Y2 and Y3 are the sane as tﬁl;e(?ﬂ ﬁoes'rfogé?gﬁ

set out for the correspondl ng substituents. of a conpound of formul a
(1). 5Another group of novel internediates are conpounds of fornula
(XI1) 0 AAL RL vLy ,yis A R G vx/nereinAI A2, A3, A, d, L, R,

R2,Y2 and Y3 are as_defined for compou | t
or N oxide ther éppre evﬁéeﬁybe#lg&eemregoma? ﬁf‘ 09&?” {??}éﬁ‘)&kéremyg ﬁ'sdﬁ
are the sang, %Ahﬁaﬁrﬁfﬁ*ﬁ%%ﬁémﬁl%}o-ﬂ%yf 9ris h B6nd; ORd SSENEP NG, Y', Y2, and_

substituents’ of conpound of formula (1). Anot her c%Loup of novel
i nt er medi at\ésaraasedeﬁon@ﬁma@smpbundnfrfgﬂml@m ok jp seIBpONRixideithereof, X1 1 1)

A compound of X BEeEbpgien e capeunté pERPIE BB et A B G CREA’
a hal oggn, Augdd &5ar8COAPR® B13, AdRAloko- pmen ilgx bdm tah@oéqﬁ‘ R, Y', Y2, and
E ;ﬁLer encesY3 a?e[ aspéeﬁng(’i for a’corﬁgbun%séf formula (I); or a sa1¥or Ny ildaenﬂqer%g are the
A preferred embodiment are compounds of formula (Ia.C) wherein Al is C-Me, A?,
A%, and A* are C-H, R* is 3,5-dichloro-phenyl, L is a bond, and G, R', R%, R?, Y', Y?, and
Y3 are as defined for a compound of formula (¥); or a salt or N-oxide thereof.
10 | A preferred embodiment are compounds of formula (Ia.D) wherein Alis C-CF3, A%,
A2, and A® are C-H, R* is 3,5-dichloro-phenyl, L is a bond, and G', R', R%, R?, Y', Y2, and
Y? are as defined for a compound of formula (I); or a salt or N-oxide thereof.
A preferred embodiment are compounds of formula (Ib) wherein Alis C-R% A% A3,
and A* are C-H, R* is 3,5-dichloro-phenyl, L is CH,, and G', R, R4, R?, Y', Y%, and Y are
15  as defined for a compound of formula (I); or a salt or N-oxide thereof.

Certain intermediates are novel and as such form a further aspect of the invention.

One group of novel intermediates are compounds of formula (XI)
HO.
N

L -
H - \A‘[ R1 Ys“--.Yz (XI)
AR %ré )
o4 ~ Y
A L1,
G’ R

wherein A', A%, A%, A*, GY, L, R, R?, Y!, Y? and Y? are as defined for a compound of

20  formula (I); or a salt or N-oxide thereof. The preferences for Al, Az, Al AY G LR, R
Y!, Y? and Y2 are the same as the preferences set out for the corresponding substituents of a
compound of formula ().

Another group of novel intermediates are compounds of formula (XI%)
HO.,

N
/k[/ Al R‘ Ys“"“Y o)
S J\r



as the preferences set out for the correspondi ng substituents of a
conpound of forrmula (I). Anot her group of novel interrredi at es
are corrpounds of formula (XII1) wherein A, A2, A3, st

R2, yl, y2 WOTOXNE2P e as defined for a corrpound of forn]iﬁTa{Elzzp‘jsmé?ljﬂlXS
is a IeaV| ng group, for exanple a hal ogen;_ such as brono; or a salt
or N-oxide thereof, 20 provided that the conpound is not

3-chl oro-4-fluoro-N-{141-(4-met hoxy- 2, 3-di net hyl phenypet hyl] - 3 azetid
i nyl) - benzani de ( CAS RN 1{)05461 02-8), 3-chlgro-4-fluoro-N-[ {

[ 1- ( 4- et hdx@ef?n@d&mh& ShehyRe i1} l’sﬁ&%é’ﬁﬂﬁ%ﬁﬁﬁiﬁ%’tfﬁwt&%ﬂ%&o&e
(CAS RN 10 A2 1 p2
3-chl or o- 4- uorgf}l\(f-z%‘{s ?Ll}ﬁr?,l?xﬁigttﬁcg%f Eh%prgfeﬁ%ﬁcﬁsyfogﬁe IjApropy L R R
azeti di nyl YYetAuhkFemeahd chene(sCAS RifeimosvsEPout forihe cmespondmg subst1tuents ofa

3-chl oro-4-fl uoro:- 44- 25
met hoxy- 2, $OHPAE ‘?‘{ﬁ%ﬁ?ﬂ? ‘met hy1] - 3- azet i di nyl i net hyl Fbenzani de ( CAS
RN 1005472- WO A{aR¢ %)%QB%@E&;M Q?&Qﬁgfa%w&%m&ognds Morrfa 0 L, R,

R2, yl, y2 and -3 60- The preferences f are the same as the
preferences set out for thegf correspondi ng substituents of a conpound

of formula (1). Another g < hovel, |r\1(gerrredi ates are conpounds of
formula (XII1) wherein Al ; X AA,2 Y, R, R2, vyl x“)Y and Y3 are
as defined for a conpound ofA X8 5is a ‘l eavi ng group,
for exanple a hal ogen, such as d‘r 4 salt or N-oxide thereof,

provided that if one of YI, Y2 andG{S is NNR?, the remaining Yl, Y2

and Y3 canngt, %Ab%zh be ‘CBQILZ%‘ fe Yh)xg &?2 ﬁa“m%a%rwmpﬂundgg

respectivel'y. e ’preé e’rence’s for Al

and Y3 ar e fofeils@)er asalt dnavmﬁfeemaﬁesh@%fembemmﬂ e, ﬁéFA‘E‘@QDQl‘nHZ
substituen\f91 of a gprrpound of formula (1). 10Another group of novel
i nt er nedi at Higsame g thegrpigreacesetgut iign the copgsponding substitpents 9f a
AL | R-welcmsgﬂdrbf@gmufg A3, M, G, L, R, R, YI, Y2 and Y3 are .
as defined for a corrpound of

Another group of novel intermediates are compounds of formula (XIIT)

1 R1 Ys"--.Y2
AK JW o

wherein A', A%, A3, A4, G, L, R, R% Y!, Y? and Y® are as defined for a compound of
formula (T) and X® is a leaving group, for example a halogen, such as bromo; or a salt or N-

15  oxide thereof. The preferences for A', A% A} AY G L, R, R? Y}, Y? and Y? are the same

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

Another group of novel intermediates are compounds of formula (XII) wherein Al,
A% A% A% G LR R Y, Y2 and Y are as defined for a compound of formula (T) and X2
is a leaving group, for example a halogen, such as bromo; or a salt or N-oxide thereof,

20 provided that the compound is not 3-chloro-4-fluoro-N-{1-[1-(4-methoxy-2,3-dimethyl-
phenyljethyl}-3-azetidinyl} -benzamide (CAS RN 1005461-02-8), 3-chloro-4-fluoro-N-[ {1-
[1—(4~methoxy-2,3-dimethylphenyl)ethyi]-S-azetidinyl} methyl}-benzamide (CAS RN
1005471-81-7), 3-chloro-4-fluoro-N-[ {1-(1-(4-methoxy-2,3-dimethylphenyl)propyl}-3-
azetidinyl}methyl}-benzamide (CAS RN 1005472-44-5), or 3-chloro-4-fluoro-N-{ {1-[1~(4-

25 methoxy-2,3-dimethylphenyl)methyl]-3-azetidinyl} methyl]-benzamide (CAS RN 1005472-



formula (1); or a salt or N-oxide thereof. The preferences for Al,
A2, A3, A4, A, L, R, R2, Y/1, Y2 and Y3 are the sane as the
preferenc out for the correspondi ng substituents o

conmpound o\%of 8'§ HEpRe (I'). Another group of novel |nternE%é¥€P@§(%§'F[gm
conpounds of fornula (XV) NCyRl y3--. y2 £*-Y1(XV) A-%.A4 R2 wherein
A, Az, A3, M, G%L,Rz, yl, y2 an n3 a Y are as defined for a
conpound of formul a (I) or a sal t or N-oxi de t hereof. The

preferences for Al [C N 20, YL, Y2 .and Y3 are
the same as Q&Tbmeéq»rm@wewm aoerheR@&ﬂésa@mM@ are the same as the

oo o B E-E AR Lok SR, by gt il

2009/ 080250 PCT/ ER&@B&@&@?&‘hovelsntenuma die Ampoinds ABforAdia (Kl]])hvheRl:m Al

R2, vyl,

d for aco ound of A2, Az,

def
formila (I )gp o"ﬁaéxsfgrﬁ ® R b Naend N ags SR (9 8 FRmBSRISLOE U (D and X°
AG, L, R 11s|33eav;r$ %, 3 XA l%ra%ai%sn,ssﬂﬁ?asaiﬁo&geoﬂ @aflt%fr?{‘&ﬁ? ?ﬁfao?u'[

for the correspon

I'hg substlt ents a conpound of for

5Anot her grprapided thabifehe pfiY b ffedi 3 ésNeR etheaapainingsY ofy > kod ¥t kaunpa@)oth be

30H O

CR'R®, or b) be CR'R® and C=0, respectively. The preferences for AL AL A% AY GLL R,
R%, Y', Y* and Y? are the same as the preferences set out for the corresponding substituents
of a compound of formula (I).

10 Another group of novel intermediates are compounds of formula (XIV)
HO.
N

L
HN" \IA1 R' iy o1v)
AL N. /]L h
AN A4J\n/ 1 Y
G' R

wherein A', A%, A, A%, G’, L, RI, Rz, Yl, Y% and Y? are as defined for a compound of

formula (I); or a salt or N-oxide thereof. The preferences for A!, A% A, A*, G!, L, R!, R?, |

YI, Y? and Y? are the same as the preferences set out for the corresponding substituents of a
15  compound of formula (I).

Another group of novel intermediates are compounds of formula (XV)

1 R1 Ya"-—-Y
A& X J\J’ V)

wherein A', A% A%, A%, G, LR, R?, Y!, Y2 and Y? are as defined fora compound of
formula (I); or a salt or N-oxide thereof. The preferences for Al A% A3 A% GLLRLRS,

20 Y', Y?and Y? are the same as the preferenceé set out for the corresponding substituents of a
compound of formula ().

Another group of novel intermediates are compounds of formula (XVIII)
O

1

A&A kﬂ/

Me R1 Y:L-.Y2

XV



Az MM G wherein Al, Az, A3, A4, Gl, L, R, Rz, R3, R4, yl, "2 Y and
Y3 are as defined for a conpound of fornula (1); or a salt or N-oxide
thereof (@gg ?ferences for Al, A2, A3, A, G, L, R, %{\’; RSI R4i
Y2 andW W83 Re same as the preferences set out FREIEHAII01070
correspondl ng 10 substituents of a corrpogpd of forrmula (I). Another
group of novel intermedi ates are conpounds of fornula (XX) _OH RsOLF1
NR AR )I1I3MA As. 3I1 Al-42- 4N, 1/1 RG A2, A A3, M, G, L R,

R3, R4, yi, ?2- erein Al,Y and Y3 are,as dﬁfl ned for a corrpound of
formul a (| )wheseind'safA oA IE oki EeRm‘ér,éfoﬁndﬁ’ aresdefned iora cpppoynd of

A2, A3, A4 I 1a,8Nne iheisangt a3
t he prefer en@és}am‘tﬁa SFI?% :}%c?ee %%F?%Eg‘p?%%ﬁ%msu 0?% tﬁérﬁ s‘kd:‘%} B, %,
conmpound ofY¥ &7 and ¥ ade)the ﬁm&t ixahe prefaymces sehantdbr thatemresponditgsubatiteents of a

conpounds of for n&jofafomulaN N 1

compourn
5 " Another group of novel intermediates are compounds of formula (XIX)
. OH O
R 2

R4 /A\IAi R1 Ys"---YZ (Xlx)
/
A N 1
a% A ~ Y

wherein A, A, Aa, A% Gl, L, R', R* R3, R* Y', Y? and Y? are as defined for a compound
of formula (I); or a salt or N-oxide thereof. The preferences for Al A% A3, A% G, L, R, R?,
R, R*, Y', Y2 and Y? are the same as the preferences set out for the corresponding

10 substituents of a compound of formula (I).

- Another group of novel intermediates are compounds of formula (XX)

3 OH N

RM/
(XX)

A\

wherein A, A%, A%, AY, G', L, R, R?, R3, R, Y!, Y? and Y? are as defined for a:.compound
of formula (I); or a salt or N-oxide thereof. The preferences for A', A2, A3 A* G!, L, R}, R?,

15 R, RY Y, Y? and Y? are the same as the preferences set out for the corresponding
substituents of a compoimd of formula (I).

Another group of novel intermediates are compounds of formula (XXII)
OH

N
2

Me)\/ - YLY (XX

AN J\[(

wherein A', A%, A>, A%, G', L, R', R%, Y', Y? and Y are as defined for a compound of
20 formula (I); or a salt or N-oxide thereof. The preferences for A', A%, A’ A%, G, L, R, R?,
Y', Y? and Y? are the same as the preferences set out for the corresponding substituents of a

compound of formula (I).



y3-....y2(X001) R2 G wherein Al, A2, A3, A, d, L, R, R, Y1, Y2
and Y3 are as defined for a conpound of 20fornula (1); or a salt or
N-oxi de thereof. The preferences for k, Az, A3, A, G, L, R, Rz

Y1, Y2 andVP30%0IPe same as the preferences set out fRfrl/FiRa0s010701

correspondi ng substituents of a conpound ﬁf formula (1). WO
2009/ 080250PCT/ EP2008/ 010701 - 10 - AndtHér group of novel

I nt ermedi ates are conpounds of formula 01. X B10 O wherein A, Az,
Az, AMd,L, RI, RL,yl, Y and Y3 are as defined for a conpound of

formul a (1) and Ahbthergrmptmﬁho@mtexmndhtawrdﬁmums aftfbonda (3K sal t
or N-oxide thereof The 5 preferences for A, Az, Az, A4, G, L,yl, Y

and Y3 are the sane as the ef er,ences set out for t'he correspondi ng
substituents of a Conpﬁﬁﬁd/g;\w\lﬂ.ﬂ aghl) a2 Anpt her group of noveI

i ntermedi at es are conpounds of a ( R3 0 RA" RL¥8XIH) .

(<XI'V) 1111 A4 J\I.r y?‘

wherein A', A2, A%, A* G, L, R, R%, Y', Y? and Y? are as defined for 2 compound of
formula (I) and Hal is a halogen, such as bromo or chloro; or a salt or N-oxide thereof. The
5  preferences for Al A2 A3 A% GLL R RL Y, Y? and Y? are the same as the preferences
set out for the corresponding substituents of a compound of formula ().
Amnother group of novel intermediates are compounds of foﬁnula (XXI_V)

R ©

2
4 S A\ 1 1
| | (XXIV)
A& 4 No /]l\\£1
A L ke
G1

wherein A", A%, A% A*, G, L, RLREL R, R, Y, YP and Y? are as defined for a compound

10 of formula (I); or a salt or N-oxide thereof. The preferences forlA_', A% A% AYGLL, R', R?
R% R*, Y, Y? and Y? are the same as the preferences set out for the corresponding
substituents of a compound of formula (I).

Another group o6f novel intermediates are compounds of formula (XXIV")

R4/K/J\I/ Y (OOIVY)
s Jﬁr "

15 wherein A, A%, A%, A* G, L, RY, R% R%, R*, Y!, Y? and Y are as defined for a compound
of formula (I); or a salt or N-oxide thereof. The preferences for Al, A% Al A% GL L RLRY
R3, R4, Yl, Y2 and Y? are the same as the preferences set out for the corresponding
substituents of a compound of formula (I).
A further embodiment of this invention are compounds of formula (I') wherein
20 A, A% A’and A are independently of one another C-H, C-R%, or nitrogen; G! is oxygen or
sulfur;



R3, R4, Y1, Y2 and Y3 are the sane as the preferences set out for the
correspondi ng substituents of a conpound of fornula (1). Another

group of nmedi at es are conpounds of formula (
R4 Azlwna’ﬁq"?%’d%&’%h AN GL 15 wherein A, A2, A3, A4, ‘28%‘;2"@%
R4,Y2 and Y3 are as defined for a corrpou_zaq of formula (1); or a salt

or N-oxide thereof. The preferences for A2, A3, AMd,L, R, R2, RS,
R4, Y1, Y2 and Y3 are the sane as the preferences set out for the

correspondi pg substituents ound of formul I A further
cbod hent . b HRale pRFb b sl € LR BtlRY=Cat G Ca Ghelpakabdin 20
A, A2, A3 apkyidi, af €, bgm tI of one another GH, GRS, or

ni t rogen; G 'is oxygen or sulf V\D 2009/ 080250PCT/ EP2008/ 010701 -
11 - L is aRslSrhgﬂ@gbmﬁ‘d C@kybﬁ'awsaljﬁhflcmﬁbnﬂﬁrﬂ;e@flal@okycmwﬁaI kenyl ,

C2- C6hal oal ken |, or C2-C6hal oallcynyl; R is
hydr ogen, ’éégfirl?ﬁn °g&qéé‘%§l carbonyl, or G -CBal koxycarbonyl ; R2
S hydrogenR3 RIC,@maloakicyl ; 5R3 is Cl-Céhaloallcyl; R4 is aryl or

aryl substltyted by one to three substituents |ndependently sel ected
from hal ogeR, 15@%ﬁ5mh$qbﬁf¢mteélhywam thyge subztin@atraindepergantly selected from

Cl1- Ceal | I

C1- chal| oo el aal kel SSHlaRIce oy, o ISR -

i nde pﬁ n F e n]t ﬁgall@abnlﬁmﬂggﬂl Jor beteﬂma}roal%em (}égtﬁmfamflkmbﬁmed 3% oﬂ&ﬁl thiek substituents
Ci - C6hal oa - koxY, - alo X r

G - Con Koy risaiRy St éenﬁ']}?l‘?&fi&é@fé‘%m&%’?11@?@&%-%%%19%&-9&&0@,
C, - Coal kyl! , cpcmmog Idfyjl,CGQQm doagly! , C2- Cohal oal | cenyl,

C2- Coal kynyl ROE CGha ‘oal | Cimé CI - aI | coxy, Cl-C6hal oal koxy, or
Cl- Coal kox%ﬂela ripfependently palggen, weangy @tfpn@eﬁeqildsé;ﬁi Gehatoallaybtthe(salkenyl,

Sr?g\%lded t hajt a:rl}gl-aeas h %?"3@9‘? %3\86% @ I’ ﬁofaﬁéﬁ%’ﬁ'?&“hggéﬁ&% %4
R7 is i ndepentkemydaybanyldr ogen, hal ogen, CI-Cgallcyl, or
G- o o 52585 e e MERTRETIER O AR ES 50,50, .
15 R’ or SO=N-R, provided that at least one of Y', Y? or Y? is not CR°R’;
eachR®and R is independently hydrogen, halogen, C,-Csalkyl, or C,-Cghaloalkyl; and
each R®is independently hydrogen, cyano, C;-Cgalkyl, C;-Cghaloalkyl, C;-Csalkylcarbonyl,
Ci-Cshaloalkylearbonyl, C;-Csalkoxycarbonyl, Ci-Cshaloalkoxycarbonyl, C,-Csalkyl-
sulfonyl, C;-Cghaloalkylsuifonyl, aryl-C;-Csalkyl-, or aryl-C;-Calkyl- wherein the aryl
20  moiety is substituted by one to three substituents independently selected from halogen,
cyano, nitro, C;-Csalkyl, C;-Cshaloalkyl, C;-Csalkoxy, C,-Cshaloalkoxy, or Ci-
Cealkoxycarbonyl, heteroaryl-C;-Csalkyl-, or heteroaryl-C,-Csalkyl- wherein the heteroaryl
moiety is substituted by one to three substituents indei)endently selected from halogen,
cyano, nitro, C;-Cealkyl, C,-Cghaloalkyl, C;-Cgalkoxy, Ci-Cghaloalkoxy, or C)-
25 Cgalkoxycarbonyl; or a salt or N-oxide thereof. The preferences for Al ,ALA° LA GLL R,
R:L R R Y', Y?and Y are the same as the preferences set out for the corresponding
substituents of compounds of the formula (I).
A further embodiment of this invention are compounds of formula (I") wherein
A', A%, A’ and A* are independently of one another C-H, C-R, or nitrogen;
30 G'is oxygen or sulfur;
L is a single bond, C;-Csalkyl, Ci-Cghaloalkyl, C,-Cgalkenyl, C,-Cghaloalkenyl, C,-
Cgalkynyl, or C;-Cghaloalkynyl;



Cl1- C6hal oal kyl car bonyl, CI - C6al koxycar bonyl, C -C6hal oal koxycar bonyl ,
Cl - Coal kyl sul fonyl, Cl -C6hal oal kyl sul fonyl, aryl-C-C4allcyl-, or
aryl-Cl-C4al lcyl - wherein the aryl 20 noiety is substit to
t hree subsWPtzﬁ'é’ﬂ’t‘"ézb? ndependently sel ected from hal ogen,P&&%ﬁ@%ﬂﬁ&mo,
G -Co6al I cyl, Cl-Co6haloallcyl, C-Co6alkox 2_CI - C6hal oal koxy, or

Cl Coal koxycar bonyl, heteroaryl-C -Callcyl=-, or

heteroaryl -Cl-C4al | cyl - wherein the heteroaryl noiety is substituted
by one to three substituents independently sel ected from hal ogen,

cyano, nit Ro,is ydragal RyCrallol- ©sh I‘E}éﬁarbgrlw?i,_@clc%@l%w,fbonﬂ'; _
Cl - Cehal oalﬂzqgfg#/d 0%%835‘715%8? ,aLI coxycarbonyl; or a salt or N oxide

t hereof Thé pr er , A2, A3, Ad, d, L, R, R3, R4, yl, y2
an R*is C,-Cslalofdkydy € the same as the preferences set out for

the correspqndi ng substjtuents of conpoupds of the fornula (1). . .

A further PRI aPbSEHHIE by oRs o LgRe i@f&&ﬁﬁ?&ﬁ alsowterwﬁlﬁ Spbptituged by

wher ei n;Al 1on@‘§:t&ﬁ%£@nd A4 are independently of one another CGH CRs,
or nitrogen; 30 i s’oxygen or sulfur; L i758a si ngl e bond, o
Cl - C8al | cylY', €f agBYakedndepsridentlPofcBatice GRR°, COCSHA-OR! REM) S, 2-SO;, S=N-

Coal o 0 55 U S 000200 PR 010701 - 2

CL- Col koxy eadHRMi lindep&diehtdy hl6Hea g6 ano, Mitré;1C,(SatkyY IC,-C3Balbslkyl, C-Caalkenyl,
Cl - CBhaloalkyl; R4 is aryl or agl substituted by one_.to three R6,
or heter ocfe’r‘;ﬂi‘alaiﬂkﬁbﬂ’éﬁo‘é%?ﬁ‘iywl’ Cubehalealoayl Gy-Csalkexy. & 1r¢ghalgalkpxy. 41~

Y2 and Y3 ' e SRInARY byent to trdd PRbr hekeBhryl S
SO, SOZIX s=R %gg%ﬁﬂg&%}%%hrow g%sﬁgtt% ﬁ;’gtbylggas? one of l’YI, Y2 orr
Y3 i s not OGRERGyyleptdmally substitetdneongdathirge Ral ogen, cyano, nitro,

Co- Goal I oy 9 R B SR AAIgRES PSSt S5 UL Bl 5 eop O

Col | coxycarnhpaydlkexybyd,-Gfalidxytarbgyt-onal | y substituted by one to
three R, or heferqaryl or heteroaryl qptionally substifut by one
Eihpgiy

to three BeechR addyy imderendepiburenssn Bplassndagetealiod on 6

Cl - Col l,ey" : 5 Ceatkyl, €5 B PBAKXY - lcarbonyl-,
C1- Col |1§ox§%%%§ﬁ>@ﬁe?a{§§%?y§gagﬁ 2 .’Z‘xi%s(%%’é%g‘%uy h%réé-’gﬂ?cyw oy

hal ogen, CCi€ahalegikylcarboiGil-, Caifaalisakcasbonyli, £ 1eGabhlopiox warhodppdhicCsaliy-

hydr ogen, cyano | - Col. Kyl - C8hal. qal Cl - Col CAl.

& bl oottt St e By ARy R Bl o ant CHC SR Whekein the aryl
Cl- C8hal Oahkﬁét?li‘aadubﬂﬁﬁﬂed by 6ie foahfee R'§ bk heroyphryl-C;-C,alkyl- or heteroaryl-C;-Caalkyl-
Cl- C8hal oal | eyl sul fonyl -, aryl-Cl-Col | cyl - or aryl -C1-Col kyl - wherein
the aryl nﬁrb;émnﬂlghéﬁwfxlm@ulwb%@eflﬁymwémeﬂ 5
het er ogpy! ol 194 %Méﬁengénglp?%%gge%%Aﬁo%ﬁ?bl&ﬂgﬁncﬁglé[—légﬁlﬂah@l, C;-Cgalkoxy,

het eroaryl noiety 1S su ohe to three
C;-Cshaloalkoxy, or C;-Cgalkoxycarbonyl-; and

eachR!' is independently halogen, cyano, nitro, C,-Csalkyl, C;-Cshaloalkyl, C;-Cgalkoxy,

“
>

C,-Cghaloalkoxy, or C;-Cgalkoxycarbonyl-; or a salt or N-oxide thereof. The preferences for
Al A% A3 A% GL L RLRE R RY, Y!, Y2 and Y2 are the same as the preferences set out for

25  the corresponding substituents of compounds of the formula (I).

The compounds in Table 1 to Table 32 below illustrate the compounds of the

invention,

30 Tablel:
Table 1 provides 8 compounds of formula (Ia) wherein G' is oxygen, R' is hydrogen, R is

bromo, Y? is C=0, and R?, Y' and Y? have the values listed in the table below.



20 each Rl is independently hal ogen, cyano, nitro, Cl-Colley',

Cl - C8hal oal kyl, Cl -Col | coxy, Cil-C8hal oal koxy, or

Cl - Col | coxycar bona/l_-; and each R' is independently hal ogen, cyano,
nitro, C-COFPWM25E - c8hal oal kyl, Cl - Col koxY, Cl-C8hal 105p1
Cl - C8al koxycar bonyl -; or a salt or N oxi t hereof . The preferences
f or A, A2, A, M, G, L, R, RZ  R3 R4, yl, y2 and y3 are
the sanme as the preferences set out for 25 the correspondi ng
substituents of conpounds of the fornula (1). The conpounds in
Table 1 to Table 32 belowillustrate the conmpounds of the invention.
30Table 1: Table 1 provides 8 conpounds of fornula (la) wherein G

I s oxygen, R ydr@ggn, R5 is bromp, Y2 is C=0, and R2, Yl and Y3
have the val ug Syed [in the table bel ow WO, '

2009/ 0802508CT/ ER2008 3R! Y&,z Conp8thd nunbers R2 Y2 Y3

1.01 H CH2 CH2 1.02 H CH( CH2 w—L
. Y
G’ R’

Compound numbefs R’ Y Y?
1.01 H CH, CH,
1.02 ) H CH(Me) | CH,
1.03 H C(Me): -{ CH,
1.04 H C(Me), C(Me)2
' 1.05 Me CH, CH,
1.06 Me CH(Me) CH,
1.07 Me C(Me); CH;
1.08 Me C(Me), C(Me),
Table 2:

Table 2 provides 8 compounds of formula (Ia) wherein G! is oxygen, R! is hydrogen, R’is
s bromo, Y2 is C=N-OMe, and R%, Y! and Y* have the values listed in Table 1.

Table3:
Table 3 provides 8 compounds of formula (Ia) wherein G' is oxygen, R! is hydrogen, R’ is
bromo, Y? is N-Me, and R?, Y’ and Y? have the values listed in Table 1.
Table 4:

10  Table 4 provides 8 compounds of formula (Ia) wherein G is oxygen, R' is hydrogen, R’ is
bromo, Y? is N-CH;-CgHs, and R?, Y! and Y* have the values listed in Table 1.
Table 5:
Table 5 provides 8 compounds of formula (Ia) wherein G' is oxygen, R! is hydrogen, R’ is
bromo, Y?is S, and R?, Y' and Y” have the values listed in Table 1.

15 Table6:
Table 6 provides 8 compounds of formula (Ta) wherein G' is oxygen, R! is hydrogen, R® is
bromo, Y% is SO, and R%, Y! and Y? have the values listed in Table 1.
Table 7:

Table 7 provides 8 compounds of formula (Ja) wherein G' is oxygen, R! is hydrogen, R is
20 bromo, Y?is SO, and R?, Y! and Y* have the values listed in Table 1.



1.03 HC(Me)2 CH2 1.04 H C(Me)2 C(Me)2 1.05 Me CH2 CH2 1.06 Me CH(Me)
CH2 1.07 M  G(Me)2 CH2 1.08 Me C(Me)2 C(Me) 2
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20

25

30
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Table 8:

Table 8 provides 8 compounds of formula (Ia) wherein G' is oxygen, R' is hydrogen, R® is
bromo, Y? is SONH, and R?, Y' and ¥ have the values listed in Table 1.

Table 9:

Table 9 provides 8 compounds of formula ({a) wherein G' is oxygen, R' is hydrogen, R’ is

cyano, Y2 is C=0, and R% Y and Y? have the values listed in Table 1.

" Table 10:

Table 10 provides 8 compounds of formula (Ia) wherein G' is oxygen, R' is hydrogen, R® is
cyano, Y? is C=N-OMe, and R?, Y' and Y? have the values listed in Table 1.

Table 11:

Table 11 provides 8 compounds of formula (Ia) wherein G'is oxygen, R' is hydrogeﬂ, R’is
cyano, Y? is N-Me, and R2, Y! and Y? have the values listed in Table 1.

Table 12:

Table 12 provides 8 compounds of formula (Ia) wherein G' is oxygen, R' is hydrogen, R’ is
cyano, Y? is N-CH,-C¢Hs, and R?, Y! and Y? have the values listed in Table 1.

Table 13:

Table 13 provides 8 compounds of formula (Ia) wherein G' is oxygen, R! is hydrogen, R’is
cyano, Y2 is S, and R%, Y! and Y? have the values listed in Table 1.’

Table 14:

Table 14 provides 8 compounds of formula (Ia) wherein G is oxygen, R! is hydrogen, R’ is
cyano, Y is SO, and R?, Y' and Y have the values listed in Table 1.

Table 15:

Table 15 provides 8 compounds of form-ula (Ta) wherein G' is oxygen, R! is hydrogen, R® is
cyano, Y?is SO,, and Rz, Y! and Y? have the values listed in Table 1.

Table 16:

Table 16 rprovides 8 compounds of formula (Ia) wherein G' is oxygen, R' is hydrogén, R’ is
cyano, Y2 is SONH, and R?, Y' and Y have the values listed in Table 1.

Table 17:

Table 17 provides 8 compounds of formula (Ia) wherein G' is oxygen, R! is hydrogen, R® is

methyl, Y2 is C=0, and R?, Y! and Y* have the values listed in Table 1.



Tabl e 2: Tabl e 2 provides 8 conpounds of fornmula (la) wherein G
is oxygen, Rl is hydrogen, R5 is 5 bronpo, Y2 is C=N-OMe, and R2, YiI
and Y3 have the values listed in Table 1. Table 3: Table 3 provides
8 compound¥ 0¥ EPIh a (1a) wherein G is oxygen, R isPWE‘&QHQNRS
is bronmo, Y2 is NMe, and R2, Yl and Y3 tfgve the values listed in
Table 1. Table 4: 10 Table 4 provides 8 tonpounds of fornula (la)
wherein G is oxygen, R is hydrogen, R5 is bronmo, Y2 is N CH2-C6Hb5,
and R2, Yl and Y3 have the values listed in Table 1. Table 5: Table
5 provi des BBbdgpounds of formula (la) wherein G is oxygen, R is

hydr ogen, | S Jbro Y2 1S S Yl . and. .have t val ues 5.
Y sted 1n Tablaspo TR fompunts dibungs GRbRHE G i Shstnids’ ByaSEen R is
formul a (I ghetMeyeisTN-OMe, @XT BEY' 484 Y haby HeQARSs 1idfed inSTABIOND, Y2 'S

SO, and R2, YI" and Y3 have the values listed in Table 1. Table 7:

Tabl e 7 prdebkdd:8 conpounds of formula (la) wherein G is oxygen, R

i s hydrqge IS 2 0 I . Al 1 5:
val ues Igi s'?r eaagiﬁr? a‘éﬁeesb%‘?owﬂ%x%)@? %’%i%@éﬁg&%;&%ﬂi%g&j 8
Tabl e 8: Thedihyg, B RNDMejlasd B2, aOnpo ¥ davothe valisdiistedihapblstierein G is
oxygen, Rl is hzdrogen, R5 is bronmo, Y2 is SONH, and R2, Yl and Y3
have the vai2 %isted in Table 1. Table 9: 5 Table 9 provi des 8
conpounds I ' ' B58in s | I RS ;
qfabfe@(}(';ﬂ%‘g%%s %ﬂ@lﬁﬁgﬁ %Lﬂg \g‘g?(été 0&Bin Ris boyely 4'qe ;ﬁ?drog%i,g is

cyano, 1/2 1s C= , he values 1T sted 1h T

| Tabl e 10methya®!is NeGHpiCabls.ced RS, ¥bapbihbyedlic faranlisted (1 Bblefer ei n

A is oxyg l,.is hydrogen, R5 is cyano, Y2 is CNOM, and R2, Y1
and Y3 lﬁa\/%m ues listed in Table 1. 10Table 11: Table 11

provi des 8 TablRPAWichEd@ s dopiptiuhés dfl fodmmib gapwher€hiCP i9¥¥sgen, R'Rb hiydrogen, R’ is
hydrogen, RS is cyano, y2,i§ N-Mg, and R 2, Yl and Y3 have the val ues
listed in Tagmd ‘i.‘s'ﬁaﬁ‘!céRli": and Y h%‘ll’év?nli‘eﬂsé‘?ﬁlﬁgéb]& leonpounds of

formula (lapyaherein G is oxygen, Rl is hydrogen, R 5 is 15 cyano,
Y2 is NCHZ-CoH5, and R2, Yl and Y3 have the values listed in Table
1. Table 22 provides 8 compounds of formula (Ia) wherein G' is oxygen, R’ is hydrogen, R® is

15 methyl, Y?is SO, and R?, Y! and Y? have the values listed in Table 1.
Table 23:
Table 23 provides 8 compounds of formula (Ia) wherein G' is oxygen, R! is hyd1;0 gen, R® is
methyl, Y? is SO, and R?, Y* and Y* have the values listed in Table 1.
Table 24:

20  Table 24 provides & compounds of formula (Ia) wherein G' is oxygen, R! is hydrogen, R® is
methyl, Y? is SONH, and R%, ¥! and Y? have the values listed in Tabie 1.
Table 25:
Table 25 provides 8 compounds of formula (fa) wherein G' is oxygen, R' is hydrogen, R? is
trifluoromethyl, Y is C=0, and R?, Y' and Y? have the values listed in Table 1.
25 Table26: |
Table 26 provides 8 compounds of formula (Iz2) wherein G' is oxygen, R! is hydrogen, R’ is
trifluoromethyl, Y? is C=N-OMe, and R2, Y' and Y have the values listed in Table 1.
Table 27:
Table 27 provides 8 compounds of formula (Ia) wherein G' is oxygen, R! is hydrogen, R’ is
30 trifluoromethyl, Y? is N-Me, and R?, Y' and Y? have the values listed in Table 1.



Tabl e 13: Table 13 provides 8 conpounds of forrmula (la) wherein G

is oxygen, R' is hydrogen, R5 is cyano, Y2 is S. and R2, Y1 and Y3
have t he VB) ues Ilsted in Table 1.' Table 14: 20 Tabl e oVi des 8
conmpounds (Ia) wherein G is oxygen, hﬁé%%&

cyano, Y2 is SO, and R2, Y1 and Y3 have the val ues Ilsted in TabI e 1
Tabl e 15: Table 15 provi des 8 conpounds of fornmula (la) wherein G

is oxygen, R is hydrogen, R5 is cyano, Y2 is SO, and R 2, Yl and

Y3 have the values listed in Table 1. 25Table 16: Table 16 provi des

8 conpoundslable Bormul a (1a) wherein G is oxygen, Rl is hydrogen, R5

i s cyano, | Sy 0SONE % I 5;
Tabl o 1. Tagpls 2rotesY Syffounds o0 %M@%‘ﬂﬁédﬁhﬁ%& NP raBn R i
wherein G tifudsyennl, YRis NeCHiyOgtg eni RRY 'iand 30 haet thy valuye@listed mblmhd
R2, Yl and Y3 have the values listed in Table 1. WO

2009/ 08025G2bE/2%02008/ 010701 - 15 - Table 18: Table 18 provides 8
conpou n@s Gli?gfec@rﬂfl)ﬂdésl @onﬁﬁbﬁﬁ@é oF fﬁ'mﬁl§ ( H@f@in Rlis brydan IR 0@ @19611‘0&811 R’is

is nethyl, 3 have the values listed in-
Table 1. Tabfleora@ethyl YFab$,end R pYomddlésh@e@lmwdm:ﬁdlgtedﬂn Tahlell a (1a)
wherein G 'llg %@gen Rl is hydrogen, R5 is nmethyl, Y2 is N-Me, and

R2, Yl and e the values listed in Table 1. Tabl e 20: Table 20
provi des 8 mmmslﬁd@fs doaigtuhds &ﬂfabmmﬁapwnersihcnslsoxmﬁm Rhyidwgen, R’ is
hydrogen, R5 is net hi/ Y2 is N-,CH2-C6 ang} Y3 have the
val ues | i sttefuqramethyl, & is SQapdit e Y2 and YTB‘Bleéhez‘ial‘b‘iSd\Ffeéé% gl dnpounds

of forgMIa ba)sjwherein G is oxygen, Rl is hydrogen, R5 is nethyl,

Y2 is "Y1 and Y3 have the val ues Ilsted in Tabl el. Tabl e

22: Téhbke 321213rpmd&6| Sesnuodngidormiga (Ifa) Wbtrrnml(& i payzenRY isinydrogen, &’ is

v Che vARTRESRPRIES"isSauird R PraRie nide b yiltes B AC";

conmpounds ofabfegypaul a (1a) wherein G is oxygen, Rl is hydrogen, 125

is nethyl, Y2 7s SO, and R2, Yl and Y3 have the yval ues 'ﬁ %d in 5.
Tabl e 1.  Table 32 provides 8 compounds of formula (Ja) wherein G'"is oxygen, R"1s hydrogen, R’ is

15 trifftuoromethyl, Y2 is SONH, and R?, Y! and Y? have the values listed in Table 1.

The compounds of the invention may be made by a variety of methods as shown in

Schemes I to 7.



Tabl e 24: 20 Table 24 provides 8 conpounds of fornula (la) wherein
G is oxygen, Rl is hydrogen, R5 is nethyl, Y2 is SONH, and R2 Y1l
and Y3 have the values listed in Table 1. Tabl e 25: Table

provi des 8VOSHPBENAYE of fornula (1a) wherein 01 is oxngéWEW“Sf"%mm
hydrogen, Its is trifluoromethyl, Y2 is Cs0, and R2, Y1 and Y3 have
the values listed in Table 1. 25 Table 26:  Table 26 provides 8
conpounds of fornmula (la) wherein G is oxygen, R is hydrogen, R5 is
trifluoronmethyl, Y2 is C=N-OMe, and R2, Y1 and Y3 have the val ues
listed i Bclemd ® 1. Table 27: Tabl e 27 provides 8 conpounds of
formula (la) wherein G is oxygen, R is @ drogen, R5 is 30
trifluoroneth Y2 is NM, and R2, Y1 an NY3 have the values listed

in Table 1. QQQ 080250¥tHYEPIE08/ 01070 ,19@ - Table 28: TabI e
28 provi desH8 ¢ Eﬂds of 7Tormul a (fa) V\Here e,g,hal aa_?a ent
hydr ogen, R5 |s\§r1‘ ug)r omBeI%y| , Y2 is N CH2ARE ag\d R2, VI 3%%1 o

have the values Ifsted in Table I. Tabl edéQ 5ATab¥e 29 |pr ovRYes. GH,
conpounds of M@rnmula (1a) wherein G is d¥gen,

trifluoronethyl, Y2 is S, and R2, Y1 and Y3 have the values listRd in
Table 1. Table 30: . Table 30 provides 8 conpounds of fornul a (Jage
wherein @ is N Rl is hydrogen, Ra.is trifluoromethyl, Y2 is
SO, and Rz, Ylﬁg Y ha\Ae t he val ues | % d in Table,l. QOTabI e 31:
Tabl e 31 provides s of fornul ggedlsg) wWherei R |s| oxygpn

Rl is hydrogen, R5 |s ,fir\f or gnet hydes—¥2+s—SE2, andRR2,

have the values |iébed A Tanle 1. Tabl pasg2: Tabl e 32 pr wﬁﬁs 8
conpounds of foryula (la) whe'ein G is oxygen, R is (ﬁ%drogé‘h} %5
15 trifluoronmethyl, Y2 is, SONH, and R2, Yl and Y3 have the val ues
listed in Table [L. R Yzcorrpounds of the invention may be made by
a variety of net odlslNag Wn i fiSchenes | to 7. WO

2009/ 080250PCT/ &5’2008/ 01701 - 17 - Scherne 1

O
4 Cco
RM Al R‘ YS‘“““Y catalyst
AK B 1
Yy
HN\L/I[\\ﬁ ()
RZ

5 1) Compounds of formula (I) wherein G' is oxygen, can be prepared by reacting a

compound of formula (I) wherein G' is oxygen and R is OH, C;-Csalkoxy or Cl, F or Br,
with an amine of formuia (XI) as shown in Scheme 1. When R is OH such reactions are
usually carried ouf in the presence of a coupling reagent, such as N,N'-dicyclohexylcarbo-
diimide (“DCC™), 1-ethyl-3-(3-dimethylamino-propyl)carbodiimide hydrochloride (“EDC”)

10 or bis(2-oxo0-3-oxazolidinyl)phosphonic chloride (“BOP-CI”), in the presence of a base, and
optionally in the presence of a nucleophilic catalyst, such as hydroxybenzotriazole
(“HOBT™). When R is Cl, such reactions are usually carried out in the presence of a base,
and optionally in the presence of a nucleophilic catalyst. Alternatively, it is possible to
conduct the reaction In a biphasic system comprising an organic solvent, preferably ethyl

15 acetate, and an aqueous solvent, preferably a solution of sodium hydrogen carbonate. When

R is C;-Cgalkoxy it is sometimes possible to convert the ester directly to the amide by

Rl is hydrogen, R5 is (V)



51) Conpounds of formula (1) wherein Ois oxygen, can be prepared by
reacting a conmpound of formula (11) wherein Ois oxygen and Ris CH,
Ci -Coal koxy or ¢, F or Br, with an amne of formula (Bl) _ as shown in
Schene 1. HO8230  such reactions are usual | y car r i BB HOPRe
presence of a coupling reagent, such as N-di cycl ohexyl car bo-
diimde ("DCC'), 1-ethyl-3-(3-dinethylam ﬁc')- propyl ) car bodi i m de
hydrochl oride ("EDC') 10 or bi s(2-o0xo0-3-o0xazolidinyl)phosphonic
chloride ("BOP-C1l"), in the presence of a base, and optionally in the

presence o{/l\ﬁatingibb esiprandiamingtogehien in aghermabproesss ruyipble hatss inciyds pyridine,
" HORT") . ! . ' RIAS ' e
{ ooanch ofNEyRmte, Sein¥tflahFBEMRIR, CORAP Y s R IR e RS

cat al yst. Adak&r Prafered sylvents aleSV, NodifellyRcétomidendiratiydrdfaranpdiokdneni 2n a

bi phasi ¢ system conprising an organic solvent, prefer ({I# et hyl 15

acet at e, arfimgthoxyptinecctd poedste andiodieap glieyeagtion Fﬁﬁafrb% k) Fmprfature of
hydr ogery CathR0aE R 100AE hrbtel bl ot a3 R0C  inlpdrtR AP b AHRSIeR AP Shiiird. ©
convert the ester directly tothe am de by

2009/ 080250RGHeERRRA8NR TN knokd in theliteiange thandstpeepasgddising methods known
together in_a ther g?h@‘i)r oFles . Sui tabl e bases include pyridine,

tri et hyl ami'fié Peop #PHet MPSAT o) - pyri di ne ("DVAP') or

di i sopropyl et hyl»3pciehdlidesbofmMas$e), wheref @F fsestygel av@R & GIf B or Br, may be

N, N-di net hyl acet am de, tetrahydrofuran, di oxang '

. 1, 2- .
di met hoxy etthadedionecahoxyilicasids of fosmuladily avhsreinfe 15 Qxyaen #id R is @y wrdsy
out at t t : r . :
UL o B LA Sy 07 O O SRR S SMIAE 4 ot
are known isolvehiss dichkramethaneo The zeactiom ipreped edt a8 tengpargtutead Sromn@ihiot o

a person skjlled i e art. . o2) Acid halides of formula (I1),
wherein G HOQL(gHgn%L&rﬁo’ﬁﬁﬁgt@m%%P“%‘F% ~ éenrtrged%peﬁtﬁrrﬁ

carboxyl i c aci dg)@farfoihdhadd dfl formu) EN)SwRerkin G'Sis 0%y @aAna Riis BH, Sndtbe
under 10 standard conditions, such as treatnment with thionyl chlaride

or oxal yl dhmesd em extersiof farmuda(Bovheein G ds omean 8adbRdt kirfedkeye [t is known
reaction i i . : [ .

pr ef er abl yS[? %%r%{s&'g %ﬂp %J g%&c gll—t %‘ﬁgg{r% %%ﬁ'lg?yg}eil%ggrogﬁé l%g}n%g%a?{frugl.l esters
3) Car boxyldepersiingim the nhinrenaflthe §lko3y grodye Orierwi@Gly usedonsthed tapavtiieRe sech a
OH, may be forped fram.esters of .formula (11 erein G Jis 0 en
ot R s GRS e StRert ah e s pdeh Rl Hl upt s WS
that ther e [RaRxIRNYodiRE APSISx1de or F&sssmﬁﬁi:aﬁh@, irh s§1!¢6ﬂ’tl Qfh @k sthanol or
depending on the nature of the allcoxy group. One w de used net hod

to achi eve tetritideefurpmis theresenesof veaterhAnetherds therfteanent REthe gster with ap acid,
an al kal s i thi ] : )

a0, oL kol TN R oronl o5, b d SR, B 5o AT NS Y cRlonof
t et r ahydr ofwat@nThé reattiom iprasied ont avh tamageeature Aff (ohed°C te 150, prefearablyritom

of the ester.,wth an acid, 20 s as trifluoroacetic acid, in a

sol vent, _sdéhémé%.n%ﬂ h‘l“(ﬂaBtlﬁ'e'faﬁ&hg& foll owed by addition of water. The
reaction is car 4)ednipetindilofForinflPaNaiHttdn O if HEeDiad R isl&QCsalkoxy, can be
preferably from 15C to 100C, in particul ar at C. 4) Conpounds

of for mul a nrenayeddtyaredting @conpe opmida AV) svhereiEa i legving grpupefor example
prepareg by .r i ' 0 . ' .S D1

| eavi ngggr oauhﬁ?oagf%}é’r&g})% gsn%ggpﬁgﬂg °%§P%§@%‘§%%d\%“s rg%?fo\;ﬁmﬁ Pir?sl%: g)r}{jgﬁc}l as
nmonoxi de areghanbl, &l ¢iepedseite of @rchtdlyst, RucBHs biseiphas1phokyhind)palladiuid(®)
presence of a catalyst, such as bis(triphenyl phosphi ne) pall adi_u_n(cl)

di chl ori de,di , Bikebasg wph %PEWW%FWQMWP&%@P‘EF@WZ@W 0)-pyridin

4- (di met hyl ag) - i- 0 'I'IEM%B" . o, i I hy kA ae ig's
base). The (r eacti gﬁylmég%gjﬁ’%{ee out égt agFg%Zr]g}?hf%%hg?hf rom S%Jggg%

200C, pr ef aerapdrytufe aifrdcD6CQ © 2D60C, préfarablyritdne L0 tatl 50°T% G pSGcultameat 115°C.

reaction is_ carried,out .at a pressure from to 20 r
30 he reaction is carried out at a pressure ofO ﬁfom g(? to 5’0% bar, pref%ralgf}l/ from 100 to 150

bar, in particular at 120 bar.




5 optionally in the presence of a |igand, such as triphenyl phosphi ne,
and a base, such as sodi um carbonate, pyridine, triethylam ne,

4- (di met hyl arni nOZ‘F-' yridine ("DVAP") or diisopropylethylam ne

(Huni g's bA8SPLI/4s °g sol vent, such as water, N, N-di met RATERAEALYEL or
tetrahydrofuran. The reaction is carried _out at a tenperature of from
50C to 200C, preferably from 100C to 1507 - The reaction is carried

out at a pressure of from50 to 200 o bar, preferably from 100 to 150
bar . 6) Conpounds of forrmula (IV) wherein X5 is a | eaving

group, for exanp) Alternbtivedyenmpsurels of forbmutan(), wisaein 62 ismdeeiycan baptepand by

of an oxinme of fornula wherein. X5 is gzl eavin roup, for ex | e
2 hal ogen, TSNS ACOBPEHE Of FHER UV hyPeEBhot HeOTEP T ¢ gpla sidoeen,
two step I gaGHdsHromd (it \Gurbdr BbnciidPandldnfind doull QYA thelpfseh of a
reacted with a hal ogenati ng agent, 15 for exanple a succinirnide,

e
such as N- chilysiosurbas paltddden(l) NSty or bis(tiplenpipbesphine)peiladium(iDrdigileride,

sol vent . faor..ex l e a | ar .sol vent . .such .as i et hyl.f i de. ..
The Tir 3t SPufoRTR G rlidhdlar HetEl oot M RPube bl indt 186 TiT e Sodium
pr ef er abl y chibonatd, peritine 30 ethylamina A(Hiendtiay] andino PRl it (“DRET) @k diisdpropyl-
HO N Act(t) XE, 20 In the second step, the chloro hydroxy imne

i nt er medi aebybmingEHmgs page), ip 3 seluent ugh af water, NN dimsthylEsmatidrierof

forml a (V.'tétrahgc?rﬁyﬁ:?m‘?"lﬁé?éﬁ%rﬂi c&riB8 Bt 5t h%m o sith S-8apneoRase.
such as triet amne, or an Inorganic abase, such as sodi um hydrogen
car bonat e, piaferalily fiomeBHIICdo $F0°E. The teadtion is cdriedhioyt af @ pressuaepf fora Spad 260
sol vent,. such _as / di ret.h rmar ni de or isopropanol. It is

possi b8 t§af¢8$$gﬁ5%‘%{3’{l\ll:ﬁg’s ttﬁﬁ%éggps separately and optionally to

i sol ate the 25 ehtempoliddbOfymulii (V) whdrein R0 alevinggeodpl itk amplk2 algen,
Exanpl e 113) or nore conveniently to conduct these two steps ., .
successi vePYrhias bEpyae. can be made hyrcagiion gfan oxime effpranyla fVhyherge X- is a leaving

i nternedi a i So J :
terper at U &SP SrargilP Balbg, ikl BRGRE i Vil Soritubl SERMAA TP 2 two
parti cul ar stap reantiore fn thedirgistept the oxing offormwafblin dscted@ith a halogenating agent,

2009/ 08025QPCT1EP2008/ 010701 - .20 ,- af forml VI re commercially
cvail aife OF SAPEE TR M BALRRmTnie XN ES A Bie PSR o R
art. sifiableaspens) s cRhmplerapola soVEntyRh 8k N, NBindthyafdraamidegThE ftéPstep
for exanple a hal ogen, such as bronmp, can be nmade by reaction of an

al dehyde ofS ®Bishauhatatempeiafise ef Hom§°¢ do H0SC) pralerably Bemdp C 19030°C. in

exanpl e a . , With a hydroxyl am ne, such as

hydr oxyl an?%gel%%tggﬁ?%}ﬁﬁf%ggh reactions are carried out in the
presence of a base, for exarrpll'éowaw organi ¢ base, such as

triethylam ne or sodium acetate, |pr an, i norgani c base, such as sodi um
hydrogen carbonate, optionallyg P esence of @jsol vent, for
exanpl e an al cohol, such as methano} or|fethanol, or water, or

m xtures thereof The reaction is c# Asch B0 out at a tenperature of
fromOC to 100C, preferably from15C to 30C, in particular at anbient

t enper ao ur & thékebehy step, thé clilororhydeoxy \Hinle iateanalateref HinalilyVyisicactbd withithe

can be nmde. by net hods_.kno a person skjlled in the, art. .

o ooy somng P T D B 5 TPstRes Shaieh T KX 2BRIs 1Brorgapic Yase, such

and Y3 is 258n AR a5 Yo, '%nﬂ{]‘ar i

Cflts, ca%qt])jg{hr)r{ade (?r%ganl}gﬁi coﬁag%ﬁﬁcél%sfsoglor mul aoé%ll) mﬂ%#%?ﬁ%egﬁ%h% of

oxygen andaevitabtefsolwknt, ¥or exantple(aPola selvent; suhas dd-dinheshyl fomaamidepryY’ |

n2 . . .Y and Y3 e i ndependent Cl2. 712 b

07 catment iropRPatdiisaesivlg X fndiethsie i SBE Sh el ditanbpfilly B giate the

3- chl onepeERyMIBaoXyimae ittetmddiiiBise) ExaagicUn REY B:Q83AE1153) bidnbR Yo hiently
e

oxi de, hydrogen peroxi de, oxone and sodi um hypochlorite.” One
equi val ent teofondygt diese ke stersgaptessively dneneteertion vesshreithousiselatipn gétheo a

sul f oxi de, in%nn%dﬁw (Eép(ﬁ)gﬁlptl@lﬁ ”ﬁilél S];g&]%'ste%(%s ;:ravrv.ﬁe gu%iayg ke%}}e%tﬁjlfe of from 0°C to

100°C, preferably from 15°C to 30°C, in particular at ambient temperature. Vinyl compounds




- 21 - such as potassi um permanganate, 3-chl oroperoxybenzoic acid
("MCPBA"), sodium periodate / rutheniun(11l) oxide, hydrogen peroxide,
oxone and sodi um Rzl\éﬁ)ochl orite. One equival ent of oxidi si(gﬁrea%ent IS
required tYOBIE a sulfilimine to a sul foximne. PrefElfEqos10701
solvents are tetrahydrofuran, dioxane, 1e\é-di met hoxyet hane, et hyl
acetate, toluene, dichloronmethane and 5 twater, or m xtures thereof.

The reaction is optionally carried out in the presence of a base, for
exanpl e a carbonate, such as sodi um hydrogen carbonate. The reaction

i s carri ed offidrmala 3T} fapanmercialycivailabdewi®en be nbde By nptheide kediy tdf a parson
15C to 30C, jn particular at anmbient tenperature. Alternatively, this

t ransf or matKYsd E5HeBE: carried out on an amine of formula (111) or on

a protected form ghy Qmﬁ’ﬂb??or&maf(@f)mﬂe?en(kﬁkaa1eEﬁhggfdaP,efé}bm;gé9u%gen,
suitable for 10 am nes, see, for exanple, Geene' s Protective G qups

in Organi c s&yrasthesine, car bt niade by vaaction ofan aldehyde of formulpfVIE: wistein X~ is a

Cct ober 2006. . 1 Compounds of far [). J 1S en
and oneof 1¥ne g PresrBedthedh sp A ey Wi A Fl Ry u by
y2 an .. +3jydrokylahthehydrpriogdaa Sugh @RédchsGre eanfledont irathe pigsomteaf a base, for

conpound of formula (I') wherein G, is oxygen and one of YI, Y2,agd Y3
is S O 15exappleas grapicpassy suckng THeRYIRBHSIOR SR ECCYS, Ofifkh ieseaig base, such

i ndependen ETL' %{mﬁ}ﬁz i-,g%;o émca?ﬁo%%”ﬁﬁonw& th tBe 91%@&%9 bfa ?dl@éht,%r SQl

azide in s uric . 0-mesi t yl enesul fonyl hydr oxyl am ne (" MSH'), or
met al - cat alaicpbal, sneh ho dsthauaivr athaRINGY wHeCPmiNohies eRD L/ Theuegrtion is carried

Eﬂ |2 (:BI_ A??} 4/ 8%%)%i%%%%rﬁ%é@#o?é“&éﬁ%%”&%@é&gﬁﬁ) hzolm Iieg"-d\{lc_)'%‘/O"é{qIQ pélrticular at

3- (4- cyanoapibRaY tehipsakirs.| Aldasdes PhRMNY (V) &eicomhrEdialbudvyilabdsbedah be made
One equi val ent of reagent 20is requiired to convert a sulfoxide to a
sul f oxi ni n®y msthogds &pewn fp pegsop skillediin theidfe. Al ternativel y, these

transformations ﬁfggmg@mﬁ%ffo%umb Wikr@R A1 58/g0h afPsdrar'( B Ind¥> R8O or

a protected for n am ne 9f fogrrul.a (rrry. For protecting groups
sui t abl e f &O.and thegemaining ¥ ol ardiphre indgperdeatly OB Bt. ¢en byymady Gop i n

Organic_Synthesis, Ath Edition . P.a.G M Wts, T 20 tober
2006. 2811f°%¥B %"%‘Fa ahvhtrs ‘'db; ,‘”‘}é&?é‘ra%%l Aot ?tsNYs (ﬂ‘?ﬁ’?% %@3 53@ and the
nmade by treghdiBing YOI Y2arovba isiepéndetlWORARY by Jreatdanr witn aiObitidisimgyregegent,
and Ris OH Cl-C6alkoxy or A, EF or Br, with a thio-transfer reagent
such as Laskdissipotassinnpenpangingindspterepaopdanzai¢agid (MGPBA,), peftium periodate

2009/ 0802501 ERTRRERR 1 BT Rick, brorg Ind ERRER RS ARRRE O-cquilelent of

Al t er nat i vekidisimepgenhsseqiiref o carlvant(d suffidette nsilfox@le, ios a oxdfayade taaduRone.

i s Cl Céal kqxy, th t - but b b
oacti O oft HieaRitIraR e SRR Rt G L parv e A Bleh & sElon Brefirred
G - Coal kox ¥elvanis ireasirdipariofitin, dioxafdé, ;D@ Moxywhide, ahfialcageNrideng,

agent followed by a vinyl conpound of forpula (VlI) and base as, shown :
in Schene Zichlpremethpnesmg watesgenmihresthgieet Thp spctionys opignallygaried out in the

i nternedi a f : i i i
0 - coar koxy direrf A Suanpld o SRRERE st Ao RAORI AN cltbfae. The
i sol at ed ( sexetidexzripiried bkt a téiapddatdre’ofAiont 070 to 10030, preferablylfym 15°C to 30°C,

Compounds of fqrnula (VDT) wherein iS. 0 en and. R is Cl-C6al kox
such ad methEAYeRE o aivbieg @Wﬁgﬂ%ﬁ&@%&@’%ﬁseﬁ@é@w#%ﬁ cagb caitied out
al dehyde ofon b bk ritbrul IR 6f dh £Proke2tePHIREDS A niRe bffoﬁiauﬁfinih)klggfy,

for exanple nethoxy or tert-butoxy, with a hydroxylanine, suc )
hydr oxy| amprodediing gonips suiiatils, fonamigies sed, Hercexamplsy Gpéene's Protective Groups in

Organic Synthesis, 4th Edition, P.G.M. Wuts, T. W. Greene, October 2006.

9) Compounds of formula (I) wherein G is oxygen and one of Y', Y2 and Y* is
30 SO=N-R®and the remaining Y', Y? and Y? are independently CR"'RS, can be made from a
compound of formula (I) wherein G' is oxygen and one of Y, Y2 and Y? is $=N-R’ and the

remaining Y!, v? and Y? are independently CRR?, by treatment with an oxidising reagent,



1514) Compounds of fornula (1 X) wherein G is oxygen and Ris

Cl- C6al koxy, such as nethoxy or tert-butoxy, can be prepared by
reaction oWORUEFSUNd of formula (X) wherein Gl is oxyR{GAERIMEORTOL s
Cl - Coal koxy, for exanple nethoxy or tert-butoxy, and X8 is a | eaving
group, for exanple a hal ogen, such as brého, with a fornylating
agent, such as N, Ndi met hyl f ormam de. Such reactions are carried out
In the presence of a base, for exanple a WO

2009/ 08025QFG, és?%ﬂ%%%%mate %chlorbbérbkjbﬁhib@tsﬁnd E‘M@IPBA”):I s:hﬂiﬁr;ulpenodate
lithium in the presence of a suitable sol vent for ex {%‘ ¢
sol vent , sm@nhqsmnﬁbmt@ﬁdhﬂmeame@w@xm 1 sgdiy rﬁmﬁﬂ?‘ ‘?réﬁ\ec?@“walemo
Cor’rpounds o zdf1sqn n}éage f@r %{[ﬁ%ﬁ% o nGent' assu%){'gﬁg (f'&‘gﬂﬁxhﬁmg P;%@K@@Wems are
such as netoﬁoxy BrEdr B y, are Cconmer Ci a y aval |l abl e or can

made by netihefigdlefien didxafe, fer-diartibkydthend, eﬂwltaheafarmlueﬁe;hht}’néoremcﬂlamand

Y3--y2 L R G1L 1. hal R3CH2 2 R4 .bas
Al te?/nat5| v &raer, %‘dﬁﬁgﬁgﬁ)‘ggfgg ffg? %ﬂ?‘%"“(‘? PRUma; léfg @op@n@;&@gﬁnc%%fﬁ fgse, for

prepar ed 1% R¥p 1@%%%035\6 QficIRRs QbiRhRfroden caiboRate Xihe r@&lﬁbﬁ fidlcatpied dut at a
oxygen, ﬁ a hal ogenating agent followed by a vin nmpound of

formula ( Vltt}mlaamtum&oasﬂ%}mvh@o?@; pSiftrebly fem hS%G tf’ﬁ@y%t"é partisylat 3t gpbieat
demer Do gt TSNS ag e SO Aes St o

or on a protected form of an amine of formula (III). For protecting groups suitable for -

10 amines, see, for example, Greene's Protective Groups in Organic Synthesis, 4th Edition, P. G-
M. Wuts, T. W. Greene, October 2006.

10) Compounds of formula (I) wherein G' is oxygen and one of Y*, Y* and Y° is

S=N-R’ or SO=N-R’ and the remaining Y*, ¥? and Y? are independently CR'R®, can be
made from a compound of formula () wherein G' is oxygen and one of Y', Y? and Y? is S or

15 SO, respectively, and the remaining Y', Y2 and Y? are independently CR'R®, by treatment
with a reagent, such as sodium azide in sulfuric acid, O-mesitylenesulfonylhydroxylamine
(“MSH”), or metal-catalyzed methods such as R9N3 ! FeCls, PhI=N-R®/ CuOTH, PhI=N-R’/
Cu(OTI), PhF=N-R’ / CuPFs, PhI(OAc), / R°-NHj;/ MgO / Rhy(OAc)4 or oxaziridines (e.g.
3-(4-cyano-phenyl)-oxaziridine-2-carboxylic acid tert-butyl ester). One equivalent of reagent

20  is required to convert a sulfoxide to a sulfoximine, or a sulfide to a sulfilimine. Alternatively,
these transformations can be carried out on an amine of formula (IIT) or on a protected form
of an amine of formula (IIT). For protecting groups suitable for amines, see, for example,
Greene's Protective Groups in Organic Synthesis, 4th Edition, P. G. M. Wuts, T. W. Greene,
October 2006.

25 11) Compounds of formula (I), wherein G' is sulfur, may be made by treatment of 2
compound of formula (I}, wherein G! is oxygen and R is OH, C;-Csalkoxy or Cl, F or Br,
with a thio-transfer reagent such as Lawesson’s reagent or phosphorus pentasulfide prior to

elaborating to compounds of formula (I), as described under 1).



- 24 - HO 16) Conmpounds of formula (Xl) wherein G is
oxygen, can be made by reaction of an al dehyde of formula (X 1I)
wher ei n GWP0EHHHPeh, with a hydroxyl anine, such as hyHEER2810AE 01
hydrochl ori de as descri bed under 7). 517) Conpounds of forrmula QUO
wherein GL i s oxygen, can be prepared byzﬁeactlon of a compound of
formula (XBl) wherein G is oxygen and X13 is a | eaving group, for
exanpl e a hal ogen, such as brono, with a fornylating agent, such as
N, N- di met hychemaan de as descri bed under 13). 18) Conmpounds of
formula (M wherein G is oxygen and XB is a |eaving group, to for
exampl e a haleogen, such as brigfyatiean be pre red by react| ng an acid
derivative d fa (X) whet8h Q1 is oxy R OH,  hydroxylamine

Q Co6al koxy or or Br, angsX13 is a Ie or exappee a
hal ogen, such ‘as S AT O , With an am ne of formA Q Fas descri bed
under 1). 1%x)Schenme 4;1 hydr oxyl am ne base 1 Y?y2 L 2 41

1 (XIV) WD 2009/ 080250PCT/ EP2008/ 010701 ('X)

R
RX/”\/A?\ ; 1. halogenating gent
A -

pﬁ
H Pz \fa
RA__CH
Q% J\'_( 2 Y 2 Vi) AKAVJ\[(R
R (Vi) G

(1 G'

base
12) Alternatively, compounds of formula (Il) wherein G' is oxygen and R is C;-

Csalkoxy, such as methoxy or fert-butoxy, can be prepared by reaction of an oxime of

5  formuia (VIII) wherein Glis oxygen and R is Ci-Cgalkoxy, such as methoxy or tert-butoxy,
with a halogenating agent followed by a vinyl compound of formula (VI) and base as shown
in Scheme 2 in a two step reaction as described under 6). The intermediate of formula (VIII')
wherein G' is oxygen and R is Cy-Cealkoxy, such as methoxy or fert-butoxy, can optionally
be isolated (see Example 112).

HO.
N

| .
A\.
C'/JY A’ VI

AK

10
13) Compounds of formula (VIII) wherein G' is oxygen and R is C,-Cealkoxy, such

as methoxy or zert-butoxy, can be made by reaction of an aldehyde of formula (IX) wherein
G' is oxygen and R is C,-Cealkoxy, for example methoxy or ferz-butoxy, with a
hydroxylamine, such as hydroxylamine hydrochloride, as described under 7).

15 14) Compounds of formula (IX) wherein G' is oxygen and R is C,-Cealkoxy, such as
methoxy or tert-butoxy, can be prepared by reaction of a compound of formula (X) wherein
G'is oxygen and R is C;-Cealkoxy, for example methoxy or fert-butoxy, and X® is a leaving
group, for example a halogen, such as bromo, with a formylating agent, such as N,N-

dimethylformamide. Such reactions are carried out in the presence of a base, for example a



- 25 - 19) Alternatively, conpounds of formula (1) wherein G is
oxygen, can be made by reaction of an N hydroxy-am di ne of formula
(XI'V) wherein A is oxygen, and a vinyl conmpound of fornula (VI) in a
two step r¥QHPIEY%EL shown in Schene 4. In the first stRp/ERZAQS/010701
N- hydroxy-am di ne of formula (XIV) wherein G is oxygen, is reacted
with a nitrosylating 5 agent, such as soffumnitrite, in the presence
of an acid, such as aqueous hydrochloric acid. The first step is
carried out at a tenperature of from-20C to +30C, preferably from
-5C t 0 +10@Gthium bhék, 5t a8 acmnd lishiem, in thepekdnoe of hgudtableysolventnfor example a
internediate of fornmula (XI') erein G Slrﬁ{vl o%{g.en, i.a rchactedd £
with the vPA sAvbEUFHASTEIA CUFACEFSY, ngmﬁ grreEmge- SPrpppdads o

for exanpl %m;@@g@me i &S G oﬁ)ggx?%@ﬁl{fﬁ ¢ eEAY] fieh aQﬁlethxjfl ngg‘adi‘lit&(y, are

base, such as sodi"um hydrogen nate, 1n thé presence o

sui t abl e sobmaetcialfyavaidsbing can be poidaby setheds knoventora pesson skilied in the art.
[V, N-di et hyl formam de or isopropanol. It is possible to conduct

t hese twho steps separately and optionally to isolate the chloro
hydr oxy i mgegeshéser nedi ate or nore 15 conveniently to conduct these
two steps successively in_one_reaction vessel w thout isolation of

the internediate. The sed?f)nd‘lf3 @p is carrjed Qut at a tenperature of
fromOC to )@@IQAipr,ef er gl y 15@n o 3D ~NA M ppar wcuwa,LYat anbi ent
tenperature. T° ' 20) Cokpgmnds of formula (XHV) gherefnid is
oxygen, can R r eacti-on—of—a—nitrile of mutLe i) erein
G is oxygen, wfth & hydroxyl anine, such as hydroxyl am fe 20 formylating
hydrochl or P8e as de&ri bed under 7). § ), Compounds  of f or mAggnt
(XV) wherein @ is oxygen, can be prepared % P eact | ng an acid | base
derivative of formula (XVl) wherein G is oxygen and Ris OH,
Cl-Coal |l coxyH®¢, C, F or Br, with an anine of fornula (Bl) as

descri bed under|N1). Lompounds of fornula (CVI) whereinf G is oxygen
and Ris Ci1- (@a’l\Lﬁ%y1 sygh as mgt hoxydroxytasrirebut ox 1 1
commerci al ly avai aquA oﬂ?can ng%ITB.dE'_b’y‘_ITEHTUdS kn%(/vn to/a| er:fﬁ)n Ya““f
skilled in the aftsys Nrat+ievy, cowgeunds of formul &Wﬁ%\r‘
G is oxygen, can be prlgpared®®y displacing a | eavin li;,]roup ofil,a R?
conmpound of fopaul d (XIT) wherein G is oxygen, with cyano & oup.

WO 2009/ 080250PCT/ PZ,QQ%&%QJH% ent 26 - 522) Alternatively, conpounds

of fornmula (1) wherlein 'S gen, can be prepared by cyclisation

of a conpound of fdrnulf ;wherein @ is oxygen, as shown in

Schene 5. The cyclijs@ion lqf a dé¥hpound of fornmula (XX) can also be
referred to as the |dehydrdtiqp.ef a conpound of fornula (XX). Such

reactions are ugually carried out in the presence of an acid, for
exanple an R gayi ¢ acid, such as hydrochloric acid or sulfuric

acid, or a g @2aci d,_;such as nethanesul fonic acid, optionally
. o H

in a solvent such ad” wafer, rﬁeth noly’ or tetrahydrofuran, or mxtures

t hereof. The reacti/’&&h calr t at a tenperature of fromOC to

100C, preferably fronf40C to $0¢? Represent ati ve experi nment al
conditions for this transformation are described in Synthetic
Conmuni cati ons 2048, 23, 4163-4171. Alternatively, dehydration can be
carried out using a dehydrating agent, such as phosphorus 15

pentoxi de, in a_so|lvent, such as chlgrofo t a tenperature of -20C
o480,  pr of or abPyALERAivel, oSS BERTAL S OVRERD B YRR by Rrepared
Chem st§y 498ctidh/of 2 ximébf REARL ()@ Wher&} €' iS&LyOR fﬁg‘af?ﬁv\ggﬁﬁﬁﬂge%ent

out under t sunobu conditions involving treatnent o
2009108025 fnowWer by @081yd tenpdund of formula (VI) and base as shown in Scheme 3 in a two step

reaction as described under 6). The intermediate of formula (XI') wherein G' is oxygen, can

optionally be isolated.



conmpound of forrmula (XX) with a phosphine, such as

tri phenyl phosphi ne, and an azodi car boxyl ate reagent, such as di et hyl
azodi car boxyl ate, diisopropyl azodi carboxyl ate or dicycl ohexyl

azodi car bo¥QIZ8PE8035% a sol vent, such as tetrahydrof ur ankCTAEP2808/010701
tenperature of fromOC to 80C, preferably fromOC to anbient
tenperature. 523) Conpounds of formula (XXy wherein G is oxygen, can
be made by reaction of a (i-hydroxy ketone of fornula (XIX) wherein G
i s oxygen, with a hydroxyl am ne, such as hydroxyl am ne hydrochl ori de.
Such reactions are carrH@d out optionally in the presence of a base,
for exanple an organi c basg, sugh as triethylam ne or sodium acetate,
or an inorgani c base, s Mﬁunhhydw‘gep carbonate, optionally
in the presence of a solvent, foj] 10iexa IE an al cB#dl, such as

met hanol or ethanol, or vvaté’i'ay\ BN Y her eof The reaction is
carried out at a tenperature O]A from OC.RD 100C, preferably from 15C
to 30C, in particular at anbient t@rrperature. 24) Conpounds of

formul a (MX) i i ; - bai ade e i

of a methyl ke gl:?gdpg oé%@%%m%ﬁergﬁﬁ?%mf?%%%n, \?\n&?ﬁﬁtgfgﬂ
ket one odlddHydé of forala(XK) yherSic®' iseayganpwith ahydosylaimine, eshrased out i n.

the presence of .abase, .such as, sodi um ide, lithium hydride,

it hi um B Bifﬁ&ﬁ?ﬂ‘zﬁﬁﬁsidﬁf?ﬂg#%%%thw disilazide, in a

sol vent, such AL ohplotuddsyd Tl heteih €TRE6:Rlpeh, &af be pfephited B Eedetion

+100C, preferably fromOC to +80C. Alternati veIiB‘the reaction can be
et

per f or meef aeompguad effymgula £XHD) vehessin &5 i3 oxyaen and Keisaleming peup. ford an
8 B A o . P
Cot 1 amet HorBfs bAsEh WeR T B ANl s R-imettly

such as fbrminhioleandédodbved urder B3)t enperature of from -78C to anbi ent

t enperat ure, er abl -78C esentative condijgd.ons for such a
L ranct or mat | ol oaeprs ol PORE HPB L O ParLeTes X8 & lepy G950
Ket ofies Rf eXpielk Balbgel Suchlag bﬁﬁiﬁ!‘%ﬁﬁb@hﬂe}ém@&' By keabiliigy Y ackbderiativese by

met hods known to a person skilled in the art. 9525{; Conmpounds_,of
for mul a ol X) whenet G igexygenseg Bois OFb 4 -Gralkexy er bl Fraz &t andgXalt aaci d

derivati : rel j '
- oal K 0B R Aot d b ol b, QIR AC o Toly YD o
descri bedkscritgdnundgr. 1). 26) Conpounds of fornmula (XVIl) wherein G
is oxygen and Ris Cl-C6al koxy, can be prepared by reacting a
conmpound of forrmula (X) wherein G is oxygen and X13 is a | eaving 30
group, fsuhemtdyP! € a hal ogen, such as bronpb, with an acetylating
reagent, such as tributyl(1- et hquvi nylltin, ethyl vinyl ether or
butyl vinyl ether, jn a presencél? of & tal yst, such as pall adi un{0)
tetral ci s(triNGepyfposphi ne), HN ﬁegﬁ, such ag t et pahydrof uran
¥ pauen Sic %8

or toluene, at 09/ 080250PCT/ERR008/ 1 - 28aaknpat at vhe,2
of from60C to & 3 reaction may afford an inter i4aeo \;{
formul a (XVI whereily G is oxygem and R™ is Cl-Cb6al kyh; i chLCan

I
be hydr ol yzedb(%,g a con%ound of formula (XVII) wherefw)d is gkygen.
Alternatively, the reaction may yield a conpound of fornmula (XVII)
wherein G is oxygen, directly. O (XVIl') 5 The hydrolygis of the.
intermediate of formula (XVI1, wherein G is oxygen, if requiY¥geignine
usually carried out in the presence of an acid, such as hydr aakéd oric
acid, in a solvent, such as water or ethyl acetate, or mXktures
thereof, at a tenperature of fromOC to 50C, preferably a§ anbient
tenperature. 10

1. nitrosylating agent N

O
RN acid L e
4 ~
R /A“A‘ R vi. - H,N ZAl R Y‘L..Yz
' Y RA__cH | ! /
\f 2 A:’\\ 4 N /]LY1
2. . (Vi) A L™ 1,

R R
() base




Schene 6 27) Alternatively, conpounds of formula (XX) wherein d is
oxygen, can be prepared by reacting a nethyl oxime of formula (XXl 1)
wherein G , Wwwth a ketone 15 of formula (XXI)
al dol -type Pezé{w as shown in Schenme 6. Such reacti onpsdTg'FPezO%’ﬂlyP}y
carried out by treating the nethyl oxine f formula (XXI1) wherein
Qis oxygen, with a base, such as n- buty? [ithium 1ithium .
di i sopropyl am de or |ithium hexanethyldisilazide, in a solvent, such

as tetrahydrofiiran, at a_tenperature of from-78C t,qo anbient
t enper at ur e, V\@92669P@8‘(P259F1W¢1EF12 o6 Sroub B wheran G' 15,0%Een.£81 he madeby

-20C to 0C, | ] ope for: a
terrperaturé olo?f”om %@?ga@@ﬂ%gﬁaﬁo&?%%ﬂgﬁe@ém eﬁre é;%slhéﬁyl
condi ti ons ch@postiCdt forntiula(Vl ar arewd stap mamdmeasfsmmd iri $chSyetdn it the first step, the
Conmuni cati ons_ 2003, 23, 4163-4171,. mpounds, of . fornul a
(XXI'1) wheehyfrexy-paidganf fermulnEKIYa whgern Qywrogam f Ghfegfiegh ?r@ttwlatmg
ketone of fgér[rlgu@h Qe%ldidnl nm%rﬂ esém%:e BIHORNY, sMéht:ﬁ aauéa(ﬂm%s&lﬁa@lagcm
as described under 23 Alternativély, oun
fornul a (1)Theifiesteicp 1&3ram@1 Qntygetemmmﬁurb@f &bmaZWé‘dtObl;ﬁO%amfpﬂglyai‘pm -5°C to
unsat urate éeﬂ;one of formula (XXIV) wherein G is oxygen, with a

hydr oxyl amr% such as hydroxyl am ne hydrochl ori de, as shown on

Scheme 7. Such reactions d#th be performed optionally in the presence

of a base, such as sodi um hydf oxi de or 15 pot aSSI um hydroxide, in a

sol vent, such as net hanol or ter m xtures thereof, at

a terrperature of fromoC t§ 100 efe abI \fYrom anbi (&ht terrperature
to 80C. Such conditions are deé rrpl e, in J. Indian
Chem cal Society 1988, 65(9), uch rifact i ons may optionally

| ead to novel internedi ates of forrrul (XXIV) WO

2009/ 08025

converted ?IE Sgggn%g@ﬁgégtz)@%?oo?ﬁ‘g?g Lﬁ {e%ﬁey%&ggg&elﬁ%le gfri;ueraeén(é is
such asohydxpgen| Breactedovith the vaybéansponid cdf foomula (Vi uindhe pxhsme@inf a base,dor
base, such as sodi um net hoxi d%fs%g nally in.a solﬁg , S ch&%s

met hanol o*HEFAY PrEAMGRSS BiC ?Fb@ PRI ¥ BPNYERYRPERE Fi6h Fprdium
Repr esent aty¥@gé Qerdiceh thOprebdcs of £agitabRIoRER:, BRSRIMPRYE polar BblventJsuch
Org. Chem 2005 1919. 30) Conpounds of fornula (XXIV)

wherein G a4 Myg%hylf%@wn@@ o igoarapanolply ispossiblgdo pendustihesertyp steps
| d
of 1 or mul o 1Ry AR oicRRY fidihe EAON Db Firht e B Lo RETCT

as broms oromdehnty todontua these two steps successively in one reaction vessel without isolation

of the intermediate. The second step is carried out at 2 temperature of from 0°C to 100°C,
preferably from 15°C to 30°C, in particular at ambient temperature.
20) Compounds of formula (XIV) wherein G' is oxygen, can be made by reaction of a
nitrile of formula (XV) wherein G' is oxygen, with a hydroxylamine, such as hydroxylamine
20  hydrochloride as described under 7). :
21) Compounds of formula (XV) wherein G' is oxygen, can be prepared by reacting
an acid derivative of formula (XVI) wherein G' is oxygen and R is OH, C,-Csalkoxy or Cl, F
or Br, with an amine of formula (IIT) as described under 1). Compounds of formula (XVI)
wherein G' is oxygen and R is C,;-Cgalkoxy, such as methoxy or tert-butoxy, are
25 commercially available or can be made by methods known to a person skilled in the art.
Alternatively, compounds of formula (XV) wherein G’ is oxygen, can be prepared by
displacing a leaving group of a compound of formula (XII) wherein G' is oxygen, with a

cyano group.



t o phosphi ne, such as triphenyl phosphi ne. Such reactions are usually
perfornmed in a solvent, such as toluene, at a terrperature of from
anbient tepperature to 150C, preferably from80C to 120 S nd
step, the {’I’ﬁtz@ E@ Yt e is treated with a ketone of forntlt Ték%'ﬁl&ﬁd
a base, such as n-butyl lithiumor triet %I am ne, in a solvent, such
as tetrahydrofuran, at a tenperature of om-78C to +100C,
preferably from anbient tenperature to +80C. Such 15 conditions are
descri bed, for exanple, in Journal of Oganic Chem stry 2006, 71(9),
3545- 3550. 31) Conpounds of formula (XXII1) wherein G is
oxygen arggE s a hal ogen, such as brono or chloro, can be prepared
by reacti Be?}eﬁet hyl ketone of formula (XVIII) wherein G is oxygen,
with a halsogenating agentcetgatohagsit br @rine or chlorine, in a solvent,
such as \IPé aci d, e#talgstt enperatuye g fromOC to 50C,

preferably Jcf‘ar\om anmbigent—remnperatur ed o A T und$1 of\’a““\{2
formula-(1) ca b Used. hpirdgsbat and cgat ﬁj;@{ estationg OfINLN A

pests such as Lepifoptera, Diptera, Hembtpé Thysanopt eff a, L Rz (i
Ot hopt er dX) Di ctyoptera, 25 Col eopt e#)Si phoggipt era, Hynenoptera and

| soptera and al so other invertebrate pests, for exanple, acarine,
nemat ode and(ﬂplkysc pests. Insects, ari pes, nenmat asles and nol | uscs
are herein r |l egtively referred t ON&S pests. T pqgts mhlch
may be co

trolgtedyly the usgsofoine iMeentyon A:orr}R)un Y2
i ncl ude those pestg asgoci g“;d f( h agriculture (whi chA3§V\D| i
2009/ 080250PCT/ EP L ¥' termincludes the grovﬂ ng f d;cHas

for food and fiber produ¢fs), Korticulture and ani rral ban
conpani on ani nal sXKbrestTy and the storage of pr oduct @f veget abl e
origin (such gs fruit, grain and tinber); those pests assom ated with
t he damage of jman- made structures and the transm ssion of - di seases of
man and ani nal{s WHRYI2AIo nui sance pests (such as flies). 5Exanpl es
of pest speci gs which may be controlled by the conpounds of formula
(I') include: Myzus persicae (aphid), Aphis gossypii (aphid), Aphis
fabae (aphid), Ly spp. (capsids), Dysdercus spp. écapm ds),

Ni | apar vat.a grugedts ( pl ant hopper), Nephot ettixc igict

(I eaf hopp?] bar zspp stinkbugs) 4 Fusghistu st hﬁkbugs)

Lept ocor iR tbuge) , Y?:La?mkl iniella ocei ent al i SYEt h p) R Yo

Thrips spp. (t hr| eptN notfar&a 10 decenli neata (CoI (N'iaLd ota 0
S, arf oA

beetle), Ant h(gﬂgnus Pgra weevil), Aonidiell spp e L R
i nsects), Tri ur odes @p (white flies), Bem sia tabaci (Whl Gé

fly), Ostrinia nubilalis (European corn borer), Spodoptera littoralis
(cotton leafworm, Heliothis virescens (tobacco budworm, Helicoverpa
arm géra (cot ﬂ@hAbQIhaliwlQOpmde of forpalaBavierein (B is txotgenymanpe prepared
Syl epta derogata (cotton |e ol |.er erLs brassmae whi t.e

but tor 11 95 SARRE 12 SoPRRuBEPt Bom CRAMBRILALT SYoEf 2 REPGYIR Selhppe 5.
(‘cut wor mphe c§dlishtonsafRoapdahd 6f forhele (XXPBAPASER refdrRAYS hthe MeBydddtini of
(locust), Chortiocetes term nifera (locust), D abrotica spp.

(r oot wor ASPIPPEKRfema (X4 éafeaﬁm apegisuakly eayriedor o hetpresergerafian
(citrus ned g Efimpld 8 i Eﬁéh%ég b ¥; ﬁ?%@gﬂ @R&ﬂ%aﬂ{,}ﬂulfomc
Tet ranychus cl nnabar | nus carm he spi g Mt yf ocoptru

ol ei uor aa¢idj suwchas muﬂmnesutfex)lc aéid) qgmba@l;harasolvemmd as watef,letlnadi ori t €)

20 Brevi pal pu . lat m.tes), Boophilus mcrolus cattle o
Cor nacont AP R pf i TyRR HieFe TR SEACHPR ) carisdeio éﬁpﬁ@&ge obfparoc
(cat fleqd100eC!§ fnetzyamy £6R-40td &?émnﬁeareseMaﬁG@eﬂ&mma@ eormqm%ﬂ s

Aedes aegypti (‘nobsquito), Anophel es spp. (nosquitoes Cu/ ex spp.
( mosqui t@"ess)foman@n fate da:sqrh@du( Byrabitici GghmuiBtatione 2063, @én‘hleﬁ?rr@é L.

(cockr oagt 4 ta aneri cana cockr oa |atta orientali
{cockr oadmemafigf ey fort 8 o0 GFY 0§ 52:d Jhplt B hosphorus
15 pentox1de, in a solvent, such as chloroform, at a temperature of -20°C to +50°, preferably at

0°C, as described in Journal of Heterocyclic Chemistry 1990, 27, 275. Altematively,

cyclisation can be carried out under Mitsunobu conditions involving treatment of a



eelworm, Trichostrongylus spp. (gastro intestinal nematodes) and
Deroceras reticul atum (sl ug). The invention therefore provides a
met hod of conbating and controlling insects, acarines, nenmatodes or
mol | uscs WRPARPESMoP i ses appl yi ng an insecticidally, ae§PW@PH§ﬂF§@15
nematicidally or nolluscicidally effecti¥§ anount of a conpound of
formula (1), or a conposition containing“a conmpound of formula (1),
to a pest, a locus of pest, preferably a plant, or to a plant
susceptible to attack by a pest, The conpounds of fornula (1) are

pr ef er abl y compourmlgifersnula GE8Lw8h a pbesphinessush an@wherdEwsphing ané am

"plant” as _usgd herein inc S, S i.n .

are to be &ﬁ%ﬁ?@?%‘g tearsea%ng’ggl&n%ﬁ (ﬁgﬂ‘lﬁlgaz TR rg%g # é‘hﬁ a%dééag%é(&ﬁ% o1
render ed t @icgtiahéxyl SzdatsatioR s inod solvens Sech Mftettubiyrofira 2t 4 eentperalrSof from
GS-, EPSPS-, PPG. _and _1-EPPDi nhibitors) by conventional nethods of

breedi ng 0@ G{P $EReprirbiy AR Crig anpsILSERFPRIGf a crop that has

been repdered t L A3 [ : el :
convent ?o nal mat9 %ﬁ%@ﬂ%‘?lﬁ"g? ggfé’ ?l?llgﬁi (?%Q"glgrreﬁ(e}l Iéedg gﬁ Eaﬁlgplgx%ec?nrg?%@ ofa
Exanpl es of-lrepxs Ketvat of formuba@ix) Wheende'r ie dx yaehewilh i hydrokgaming sieh as

by genetic_engi neering_ nefhads jnclude e.g. glyphosate-_and

o T 051 nat BYEETI ST VAR HIEN s gk s e e 1 O SBNeTAIIAE! e Fdeiee of
the trade B%@&r@%ﬂ%ﬂﬁﬁ% 'Dased Bkhlds Bigdihythrhite 68 sodium aSStABSordhenctbfic
to be understood as being those which have been rendered resistant to
har nf ul i nbesst sichys gfsh@ni%ad@ggi erzlegriateg oprismhlliip, the presence aph solmmtfar ze
(resistant to European.20 bar er,) t cotton (resist on..
bot 1wt (5T LR e R s Barios st Plere bR YhelsBr affe ketRiion

Exanpl es ofs Girisieiut et Atempbhatur8bf ftdn 008 ite 800¢ psrefisabdf frdAEIY rRYBOTCaIn
Seeds). Exanpl es of transgenic plants conprising one or nore genes
that code PEHCHAT 3t3BbIANE [GMPEFAYiEs| st ance and express one or nore

T e A SRS RSA RS Tt
4

and Pr ot exeeagtien) of a methyliietone of ferpmla@X g8 whergine | igloxygess wish akgionp of
o 6 A S A P TR S W
e et e e e
under st ood gh%s ‘é‘i“ﬁd“‘fﬁﬁ@é@'x%aﬂ%g%ét 615?“&?%&%3 fropy/8 it F%Wp(ﬁé}‘%@ély
of breedi ng,Qfo°898880%. ANRHAGSEL e Felragt;(fnoﬁ%lgﬁge &irﬁ:ﬂ!dsﬁxg r?gwy cid, such as

traits (e.g. inproved storage sftabi rnutriti al ue and
i mproved f htepbwm) tetradhipride) edBORGDPCTLIERGIOBY RO diisop8dpylethylamine] n

or der appl ound of f£. ~(l) ..as.an. i nsectj ci de

acari c%@e, Pﬁ%&ﬁﬁ@?’%ﬁ%‘%ﬁ‘%‘ﬁ Q@% ‘gégf %f’bél%ﬂ%glfl?’ 3 aISSL}’ﬁgt’ Siehdsst . or

to a pl ant dRtibespéthdlecattadedpératie S PBSC to ambienlempetatie, pesferdbis af L78°C.
is usually_fornmul ated into a conposition which includes, in addition

to the conPéprserniHive senfifions ey such adpnsigmpation pesgiven ip Jehahegrorchgtierel997,
and, opti ogpal _ {.V, $le et

whi ch are g%’ldgi?gq%%g({%@}ﬁtgﬁgﬁg@g%e(r%|}egrgtg? aﬁ@ar% er a%bzé%%g%exarr%?’g,

| i qui d/ sol metholds kmrivehl @i arpeesonlskijletd dd theqeti d | nt erfaces) by | owering the

oroper B e (§or R ndy S BRSSPy pping
i s preferrgddbdatiob be ﬁﬁﬂﬁﬁ%@]ﬂ%eféﬁ?f}hiéﬂﬁlg& AAR 1O &,-Cqalkoxy or CL, F or
formul ati ons) conprise, by weight, 0.0001 t0°95% nore pref erablyy 1

to 85% f oBr.ayitva amige oHiormu agfdeseribedmpoient). of fornula (1). The

conposition is rall us, far control;.of pests,such,t a
oo of 1 or G tiouiat S6Emh fta (O §REG o RIS Lt CiligRy oo
hectare, pbepepabd by feaoiglacdngpdakd op RimIRY KXY vBereRDGEisx9iar el P ik aQéaving

lg to | kg per hectare. en used in a seed dressing, a conpound
36~ group, for example a halogen, such as bromo, with an acetylating reagent, such as tributyl{1-

ethoxyvinyl)tin, ethyl vinyl ether or butyl vinyl ether, in a presence of a catalyst, such as

palladium(0) tetrakis(triphenylphosphine), in a solvent, such as tetrahydrofuran or toluene, at



20 nematicidal or nolluscicidal conposition. The conpositions
can be chosen froma nunber of fornulation types, including dustable

powders ( oS e powders (SP), water soluble granu

wat er di sg@%)szp@?dgb%banul es (W5, wettable powders (' VP)%‘?%F@%M&NI
(&R) (slow or fast rel ease), soluble concéfnt rates (SL), oil mscible
liquids (QL), ultra low volune liquids {TL), emulsifiable 25
concentrates (EC), dispersible concentrates (DC), enul sions (both oil
in water (EW and water in oil (EQ)), mcro-enmulsions (Mg,

suspensi on adempsaatireatf don{ S to ddP¥s dlhs reatidenyinayAierdien mtompadiage ¢ blosnula

capsul e su iqQns . a Ll ea - Iy I

Formil at; ontvpeert St FORe SRERIS GRS YRl fitfotyfdto a compound
parti cul ar offsrpRRSXAMDivarast Gadoxyaen. Aysiatiatly, b esictiad mapdield a compound of
bi ol ogi cal properties of the compound of fornula (1). 30Dustable
powder s ( DEYrma (CoEl) v ssein & iHoxygeni dgedy-conpound of formula (1) with
one or nore solid diluents (for exanplge natural clays, kaolin,
pyrophyllite, bentonite, alum na, ttnorillonite, Kkieselguhr,

chal k, di atomaceous earths, cal Humfhogdhates, WO

2009/ 080250PCT/ EP2008/ 010701 - 34 F cafci and nmagpesijum car bonat es,
sul fur, lime, flours, talc and ot er i.C d inorganic solid
carriers) and nechanically grinding the“m xtfure to a fine powder.

Sol ubl espowders (SP) may be prepared by m xi@lg a conpound of fornula
(r)y with o r re yater-soluble jnorgapnic salts ych as sodium
bi car bonat 3,%3 g&ﬁgﬁﬁlﬁ eﬁﬁ’smf%ﬂd&tﬂ gf #?anéz?fbfﬁ%)g'mer%? § IHPXYERE 1EFeqiEds is
vat er - sol ubk@npca&el sutSAkhdSedebEbr ASachl, BRINR AGERBKIbAS 1ci@NA a solvent, such as
optionally, one or nore wetting agents, one or nore dispersing agents
or a m xt umatespr efhyldcetgieneronixupsiberso s atwtemperature of from 0°C to 50°C, preferably
di spersi bi | j solubility. The m xture is then ground to a fine

powder. Si ﬁ##‘%ﬁrlélgé? “’égéll i'ons may al so be granulated to form water

sol ubl aogranules (SG . Wttable powders (W) nay be prepared by

m xi ng a cgnﬁ)oun&i of formula (1) with 10 one or nore solid diluents

or carrier8®9He®or nore wetting agents and, preferably, one or nore

di spersi ng agen and, optionally, one or nore suspenmsting agents to
facilitate the djspegsion in liquids. The mxture i'$ then ground to a

fine powder. M%b 1 ~0npesi tivens ,may al so be granukat t,0 farm
S Yagé

wat er di spersi bl e igrafjul es ( YG arfyPesyiig M8 be ’forl d Ri t her—y?

by granulating a Ariogp N Ypounld—of 15 10r nul aAﬂ% d.npe \}1
nore powdered solid dildgnts & carriers, or from pre-for bl'la
granul es by absdi¥liihg a%onpound of formula (1) (or 03fol utGlon
thereof, in a suitable agent) in a porous granular material (such as

pum ce, attapulgite clays, fuller's earth, kieselguhr, di t%mace us
earths or ground corn cobs) or by adsorbing a conpound of |f mfw ()
(or a solution thereof, in a suitable agent) on to a hard|corel,
material (such as sands, silicates, 20 nineral carbonates, sul Fat@X)
or phosphates) and drying if necessary. Agents _whi chGdre domonly

used to aid absorption or adsorption incl ud@%(such as

al i phatic and aromati c petrol eum sol vents, 0 )\ﬁ ks, ketopes
and esters) and sticking agents (such as polyvinyl aget a?es,'? —~Y?
pol yvi nyl al cohol s, dextrins, sugars and vegetabl e d&é&:%‘%u\ r/(m)'he
other additives may also be included in granul egxxf or amil e ang?
emul si fying agent, wetting 25agent or dispersing agent). G

Di spersible Co t.rates .(DC) __may . be. prepar by djssplving a
conmpound of fop%ﬁlr‘}‘g{emaﬁvﬂ&’ géqpé)yxgsrof m&iﬂ)ggg&“éfﬂe%@t‘? °§¥§%ﬁ’%?§b§

ket one, al prepatd by re@ét&%d méthEdximé B fRm Rl (XD Whefely G2 ¥§:3kbh, Svith a ketone
surface active agent (for exanple to inprove water dilution or

pr events cr 9ioanyla (XXDdn ap aldgl-tpe sgactiemss)showo EnSichenid GiSuch venimstarausuglly
carried out by treating the methyl oxime of formula (XXII) wherein G' is oxygen, with a

base, such as n-butyl lithium, lithium diisopropylamide or lithium hexamethyldisilazide, in a

solvent, such as tetrahydrofuran, at a temperature of from -78°C to ambient temperature,



-35 - organic solvents for use in ECs include aromatic hydrocarbons
(such as al kyl benzenes or al kyl napht hal enes, exenplified by SOLVESSO
100, SOLVESSO 150 and SOLVESSO 200; SO_VESSO is a Registered Trade
Mar k), ket BRSLINSPEH as cycl ohexanone or net hyl cycl ohexX#ToHE)0SAME01
al cohol s (such as benzyl al cohol, furfurﬁ al cohol or butanol), 5
N-al I cyl pyrrolidones (such as N rret hyl pyrf ol i done or

N-octyl pyrrolidone), dinmethyl amdes of fatty acids (such as C8-Cl0
fatty acid dinmethylam de) and chl ori nated hydrocarbons. An EC product
may spont apesfersbly femui267C (o B, Edidived by additiomethe ketonpeifamada ata

O o ol BN el P LB SRE B BRI b i
conpound oftraﬁgbmuuan(:ba b@fohh@fn Syntiretic Carinturidatiohs 2603, n:qt416344nmu d at -
10 roomtenperature, it may be nelted at a reFl‘sFonabI e terrperciature

typically bel owzrb@;mmmmﬁo%@mmamymeregge CHYET, caypegRade by redction of
t
ol ut ot 1 ReR Rl EBhe BRI DT Shockif (e %@%S?e‘ﬁ%%%?%h°’é’h%§3%’5mnbed

produce anuedatl23h.on. Suitable solvents for use in EW include
vegetabl e oils, chlorinated hydrocarbons (such as chl orobenzenes),
aromati c solvents (such as al kyl benzenes or all cyl napht hal enes) 15
and ot her appLAPHi ate organic solvents which have a low solubility in
wat er. M croenul sions (ME) nmay be prepared by m xin water with a

bl end of one o rmre solvents with one or nore SFAs roduce

spont aneouslg modynam gal | y sthabgehatigpt Ha

for mul ati on¥ Ac rrp nd%f formdl a @pgnti s present |n| T al yr'ﬁ ei Trerz
the water or thals WSEABend. Suitabl e sol vent 8% in

i ncl ude those her€i'nbefl or e descri bed for use in ECs /6 [ EVE.R%An

ME may be eithepcan 0iG-in-water or a water-in-oil SYgXfM (@hi ch
systemis present may be determ ned by conductivity measurenents) and
may be suitable for mixing water-soluble and oil-golebhg pesticides
in the sane fornmulation. An ME is suitable for drlg?hr on |nto wat er ,
either remaining as a mcroemnulsion or formng a base
oi I -in-water enulsion. 25Suspension concentrates ({SC) corrprl se
aqueous or non-aqueous suspensions of finely diviged i nddl pbdye solid
particles of a orrpound of formula (I). SCs may be prepared by bal |

or bead m Ig? t‘ e solid conpound of foimula (I) sui tabl e
medi um opt | LN wi h one or m)re di sper si ng ag t o_A3r qducs
fine particesuspe fR heYeseppo n% m)revvetrrfg agﬁants‘f3

may be included ing gsrt Rhang °§W¥'ﬂi%’“’ndr ng ageﬁﬁ\\ 3 be N
i ncluded to reduce t é ra e at |ch the particles settle®
Alternatively, a conpoundgdbf formula (1) nmay be dry m(XXigd ands adde(?
to water, containilng agents herei nbefore described, to produce the
desiredgend product. W) 20091080250PCT/ EP2008/ 010701 - 36 -

Aerosol fornul ati ons conprise a conpound of formula (1) and a

suitabl e pr opeI ROnbligrngivelyx serppamgs et:ﬁoanel)a D Avheesim B AoOXYEST, 6RhbE %btepsfd

may also b npl e
wat er or a%r)(/a%a%ﬁJSP %glg}sgﬁqlreaq%@%ﬁ(rg@%q @W%‘%&éﬁ% %r ovi %aa
conposi t i omgdoRylambe, .hmh amhydrégaaumEhed}ocmanwb aﬁhmahﬂdl sqhemy: ToSugs. 5

A conpound of fornula ( may be m xed in the dr)()ésstate ngra )
pyr ot echnl SRS FAR D aelrfemrrlap&wﬂw the pFeseRfetod Bibass: shchgs sesiumiygroxidg or

an enclg g %ﬁ n‘g@o f&@'ﬁﬁ a%gﬂ'ég(‘ RicB%s ki @haGEA! Hﬁkfior water, O%HMC‘E thereof, at

suspensr on e prepared’in a nanner sim
preparati ol telhpﬂk\mfemf finokra® 9Con d 06, pwf@:hbhrﬁoaddnbneMpgahmﬂBr&OﬁtSmh

i ah o4bHEGPR a drates o SReRle i 1 B emicsl SRafly Lot P RAE

contai ns a sueRashs HayopfioRHIF 1ddd)to A5 irfetre@RAs! of foruEARLNIRT) OF




30 treating seed may include an agent for assisting the adhesion of
the conposition to the seed (for exanple a mneral oil or a
filmformng barrier). WD 2009/ 080250PCT/ EP2008/ 010701 - 37 -
Wet ti ng ag@n2809/08926per si ng agents and enul si fyi ng agentRCTAER20(§410701
surface SFAs of the cationic, anionic, anmphoteric or non-ionic type.
Sui t abl e SPAS of the cationic type incl " quat ernary anmoni um
conpounds (for exanple cetylfiinmethyl amoni um brom de), i m dazolines
and am ne salts. 5Suitable anionic SFAs include alkali netals salts
of fatty acids, salts of aliphatjcOrHonoesters of sulfuric acid (for
exanpl e sodium lauryl sulfat®), galts of sulfonated aromatic

conpounds (for exanple sodi cyhbenzegesuld onate, calgj
gutyl napht hal Ene ul f ‘ﬁé,‘lr’lze and nbé{'ﬂnes of

dodecyl benzenesul f onat e,

sodi um di -i sopropyland tri-isoprop A Na vSul f onat es), et her
sul fates, al cohol ether sulfates (for exapplé &D sodi um

| auret h-3-sul fate), ether carboxyl ates (For exanpl e sodi um

| aur et h- 3- gar,boxyl at.e osphat e .esters ] '

bet ween ondLOr MIRPENALE ¢4 o ARG Mne BROBIReY Furiuld (T hEpsEREt bofh
nMoNo- est er $did Oduck BOBYIRGIhlSTIcRRT dPacéli: dchy, eflmintiit eleyeod oradiags, sych dsaodium
exanpl e the reaction between | auryl al cohol and, tet rq%%gosphori C aci q,

addi t i onal methoxideeonsionaliving spiNenh suchyasansrhappbern dicthyl gtheg, At & HapERiEE ©
paraffig g'rf:-'r&g{ %’?‘ 9§ 068 eél%géﬁttﬁﬁre p}d%\z'&iﬁ'&eﬁ)é aldrehéosliésenBddR Eur. . Org.

Sui t abl t he anmphbdteric type 1 nclude betaines, propionates
and gl yci n&thes. 22 paBl® SFAs of the non-ionic type include

condensati on products of al kyl ene ides, such .as_ethyle i dea, .
propyl ene oXi de?&o(g‘frg}l’%’r?gs @/’HB‘GH&IW UPeé'gth@e’P %)r'g,envﬁatnh%%fo gﬁ%% by various
al cohol s ( stbebdaFor ekBipleah& 0 bePrepafilbly rédcting & 9 fildE stép & Bompound of

al | cyl phenol s Ssuch as octyIFhenoI, 2Q _nonyl phenol o octylcreiPI

partial estiermm %@PF%&I*F’FM B} YERANA I-%aéista}haé?geassug aﬁ@)?f”&ﬂr ¢ Org’;Wi‘h a
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ina The compounds of formula (I) can be used to combat and control infestations of
insect pests such as Lepidoptera, Diptera, Hemiptera, Thysanoptera, Orthoptera, Dictyoptera,
25  Coleoptera, Siphonaptera, Hymenoptera and Isoptera and also other invertebrate pests, for
example, acarine, nematode and mollusc pests. Insects, acarines, nematodes and molluscs are
hereinafter collectively referred to as pests. The pests which may be combated and controlled

by the use of the invention compounds include those pests associated with agriculture {which
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nematodes), Rhodopholus spp. (banana burrowing nematodes), Tylenchulus spp.(citrus
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methods of breeding is Clearfield® summer rape (canola). Examples of crops that have been

15 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 insects by genetic engineering methods, for example Bt maize (resistant to European

20  com borer), Bt cotton (resistant to cotton boll weevil) and also Bt potatoes (resistant to
Colorado beetle). Examples of Bt maize are the Bt 176 maize hybrids of NK® (Syngenta
Seeds). 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® (potatoes), NatureGard®

25  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.

30 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).
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H3 Br 15 formula (I) and one or more powdered solid dlluents or carriers, or from pre-formed blank

granules by absorbing a compound of formula (I) (or a solution thereof, in a suitable agent) in
a porous granular material (such as pumice, attapulgite clays, fuller's earth, kieselguhr,
diatomaceous earths or ground corn cobs) or by adsorbing a compound of formula (I) (or a
solution thereof, in a suitable agent) on to a hard core material (such as sands, silicates,

20 mineral carbonates, sulfates or phosphates) and drying if necessary. Agents which are
commonly used to aid absorption or adsorption include solvents (such as aliphatic and
aromatic petroleum solvents, alcohals, ethers, ketones and esters) and sticking agents (such
as polyvinyl acetates, polyvinyl alcohols, dextrins, sugars and vegetable oils). One or more
other additives may also be included in granules (for example an emulsifying agent, wetting

25  agent or dispersing agent). '

| Dispersible Concentrates (DC) may be prepared by dissolving a compound of formula
() in water or an organic solvent, such as a ketone, alcohol or glycol ether. These solutions
may contain a surface active agent (for example to improve water dilution or prevent
crystallization in a spray tank).

30 Emulsifiable concentrates {EC) or oil-in-water emulsions (EW) may be prepared by
dissolving a compound of formula (I) in an organic solvent (optionally containing one or

more wetting agents, one or more emulsifying agents or a mixture of said agents). Suitable
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wer e extr agiffor oy Ggssiviny ieinhiylappropiiste eolvertparciahtr dftﬁﬁisndﬁlyg@rthﬁrqsﬂmehqmd
were dried over sodium sul fate and concentrat ed. .The .25 resi que was

purified byr %ﬂ#tm{l@g?ﬁﬁrﬁ?nﬁﬁ“%g orieox mpse SFAS. Hader high dhegh Lo prpduge an

di chl orone } bl o% Yfs f EWs include vegetable oils, chlorinated h drocarbons
3-(4-br ormre'gAﬂ tnhs‘lq1 e ?1esn Oe- ?ruse-l%ll cﬁllgr o-cphegnyo- 5-trifluor omgt hyl -

5- V\D 20(mmmwamm@wmmlyems fsmch asiglkylbengenesox alkylnaphtha srrBS)
400 MHz.. CDC13

3.65 (d,
1 1 1) 2” 40 atNEi‘g‘h'é‘l"f}’r"é’S‘ﬁ{e G ﬁ°£"°ﬁ “(}i@rhe%é’ F gtl?‘g ﬁ&g’f”ﬁﬂy 1r“j"bgt"‘r‘ (
5- (3, 5-di chl or opabresyib)sions VES dp beprplrgd by nfixidg Iw)acbrmmmm ef:bny,binﬁre
-nmet hyl -benzoic acid ethyl ester Tri et h S}m ne )Sn “1 i’)\ia
added at amdlvems with epePEROTSTAS, to reeduse seantaeously g thermodynamically Stable
br ono- 3- mey slaﬁ'!)%l? Iﬁﬁ?%]fémﬁglﬁ SAq:'o %@omﬁﬁﬂgmﬁﬂrﬁeﬁ{ i‘ﬂﬁfa@l%ﬁ Bitler heSwater

di hydr o-i soxaz I n et hanol
Bi s(tri phenythpkolypitiSie) piahd. é:‘dxtabiQ Sdlyends foh DmmdéESLm(!luﬁd mEQ Prapefoye

R L e T
115C for 8siieu whidid sfdﬁﬁﬁtﬂrésentﬁ‘h@sﬁw&te\mﬁwdﬁw lc&diu‘cﬁvwrinbﬁiltements) and may

terrperature filtered over Celite(r). and concentrated. The residue
was purifi b@]sq;sab}ﬁfgp@pgpg vatepppluble éncbqn‘l,-éoluble pesticides in the same formulation. An

445-(3, 5- dk@gis%ﬁaﬁé‘f‘d}é&ﬁé{% fotd ¥ tgxg%@gm&yﬁg%sm&ééﬁursmm&mg ¥l

1- 2- et hyl nzol c acl s a yellow oil
conventional oil-in-water emulsion.

25 Suspension concentrates (SC) may comprise aqueous or non-aqueous suspensions of
finely divided insoluble solid particles of a compound of formula (I). SCs may be prepared
by ball or bead miiling the solid compound of formula (I) in a suitable medium, optionally
with one or more dispersing agents, to produce a fine particle suspension of the compound.
One or more wetting agents may be included in the composition and a suspending agent may

30 beincluded to reduce the rate at which the particles settle. Altermatively, a compound of
formula (I) may be dry milled and added to water, containing agents hereinbefore described,

to produce the desired end product.



151H NVR (CDCl 3, 400 MHz): 7.95 (d, 111), 7.55 (m 411), 7.45 (s,
111), 4.40 (q, 211), 4.10 (d, 1H), 3.7 (d, 111), 2.60 (s, 31-1), 1.40
(t, 3H ppm Exan'ﬁle 15: Preparation of

445- (3, 5- dVORPBYEY5heny1) - 5-tri f | uor omet hy1- 4, 5- di hydr ofSERRIGYUIE Y 11

- 2-nmet hyl - benzoi ¢ acid F3CF3C 0---N 3 Li t hi um hydroxi de (51 ny)

was added at anbient tenperature to a sol fti on of 445-

(3, 5-dichloro-phenyl)-5-trifluoronethyl-4,5-di hydro-i soxazol - 3-y11- 2-
nmet hyl - benzoi c acid ethyl ester (0.27 g) (Exanple 142 in )

t et r ahydr of ur an Aosel Joramthtinas eamprde 25omppundiH domudatl and asuliablegropedlant

ti d at 50C f 18 h . Th i 1 . :
Sl ent o6t QEPAPS ol ob pUPEnRE R el St R A iR porsed in e
of aqueous duysi1e sl GorddxathpledMter IR WAINLBEPRHYRIT SkR2B G:SprogancO o

-45 - and extracted three tines with ethyl acetate. The conbi ned
organi ¢ phayeddaerenasiions Srawe in nonpressugzadebprgisiuated SPIRNPYMIPFat e and

concentrated to gi - - di ehl.or 0= e v state with technic mixtu
trifl uorsomat hyl-%%@@ﬁﬁégggqﬁg;ﬁx%% 26)3)%9?4n§,?ﬁ§/f ?Bévr%zozl‘%yrgg? ¢ ThixHire
(0.25¢g), whbehmva@sonksedionishindilé forgendratingpinranfenclasadopace] 2 smiddcontaining the

(DVBO-d6, 400 Miz): 13.1 (s, 1H), 7.90 (d, 1H), 57.80 (s, 1H), 7.65
(m 4H), 4.Q9PPHY-2H), 2.55 (s, 3H). Exanple 16: Preparation of

445- (3, 5-di chl oreggphe Bys&ﬂsﬁsﬁs (CB #ay Igzg%lt:eg%kd th Dmetidey Sineias @X@a Qreprariba of

- 2-met hyl - benzoi ¢ aci d net C.1. sOd 2, Cl_4aat DVF 2.

| ‘ester ] i
MeOH 10 EWTocraulatings @PIEWB% an additional polymerization stage such that an aqueous dispersion

4-[5-(3,:5-djchl -.phe; S TRARE Q A 5o d ol <Be
i -2 St SR EE e N ek bhich VB OHRAMLCiE ot IEA 0  PENAERL st and
di met hyl f ordramimde cethpbumd Jf fataraaijl) end, opeomedly a2t carserwa dilaeid debrefon Jihes e
thionyl chloride, (3.5 m). The reactjon m xtur. s stirred at 50C

for 2 hour sI’.OIWFé‘Cs‘;g?lgﬂaﬁheRﬁ’B“‘fqﬁ] ‘3‘%‘81 *E’dnié{#ﬁ% p‘ﬁ)ﬁg%@&pﬁ%‘tp& regcsiop Sr by a
M) added slo@idvatiod BRocE@BEITIREHpYEMbAs MAPProVide FadoatroltatlteRAde of the
tenperature for 1 hour. The reaction m xture was concentrated and

aqueous  sodicmpeiwdieldgensls &b perhter may de yretfetseed Goatment. dutrspougd oh ormula
(oo o, I AT AR L S I oo
concent r at edlebsw cdftifearodipbdha. _ _
3 o B AL el eSS il -2
119 010 (3 T, o e i B i ey e
Exanpl e 17:cnpmefpessaresisianestto 2ain op fisatet mycfaces; of ptrkroeranehiip afgerugpend of
acid FB;E}CF?T(}Mﬁa (D). Such additives include surface active agents, spray additives based on oils, for
example certain mineral oils or natural plant oils (such as soy bean and rape seed oil), and
blends of these with other bio-enhancing adjuvants (ingredients which may aid or modify the
action of a compound of formula (I)).
A compound of formula (f) may also be formulated for use as a seed treatment, for
25  example a5 a powder composition, including a powder for dry seed treatment (DS), a water
soluble powder (SS) or a water dispersible powder for slurry ireatment (WS), or as a liquid
composition, including a flowable concentrate (FS), 2 solution (LS) or a capsule suspension
(CS). The preparations of DS, SS, WS, FS and LS compositions are very similar to those of,
respectively, DP, SP, WP, SC and DC compositions described above. Compositions for

30 ftreating seed may include an agent for assisting the adhesion of the composition to the seed

(for example a mineral oil or a film-forming barrier).



OH AIBN 0 WD 2009/ 080250PCT/ EP2008/ 010701 - 46 - ("AIBN') (0.859 g)
in ce,a,ot-trifluorotoluene (160 mM) was heated to 90C for 1.5 hours.
The reaction m xture was allowed to cool to anbient tenperature and

t hen di | utWe 208%80280 hyl acetate (200 ni) and aqueous hyF&IGERYISOI01
acid (1M (100 nml). The phases were separated and the organi c phase
was washed w th aqueous hydrochloric aci'a7(ll\/9 (100 M) and brine
5(150 nil), dried over sodiumsulfate and concentreted. The residue
was triturated with dichloronethane (40 ml). The solids were isol ated
by filtration arWettng egkntspdigpersing agents and emulsifying agents may be surface SFAs of the
4-bronorret2yl- 2-trjfl uorolﬁ%‘rg%l - benzai ¢ acid (5.01 g) as a white
powder . The&aRPNe: ARIOMS, 0P NWPHE¥YC YPE- di ssol ved in heptane /

di chl or omet hane g,athd SEAQ ofthk cafifhid fe HicRiak ahiABMENARESHi@WcHmpounds (for

evaporated to initiate crystallization. The solids were isol ated by

filtrati on, exappleicaydmaihy prigmcbromiled imidezeline pydarging sglgnd

whi te pauder . 1RCNRRE Bty SF A R MR el A et B Gyfe 2
(m 3H), 4.Bhokgers 3FBulfuSicatiddfdr ¢xadplbsetivmdatylcnifae), kylts-dfenifenatedsromdatic

was obtai ned from 2-brono-4- 15 nethy| -benzolhg(:] acid (comrercially

avai | abl e) .compowrydr (Poprasmrig sodiyrp dpsigeylibenzenesuliopgte,caley -~ 7 g6-7. 56

(m 3H), 4. ek sulfet Ay 1A hHRIRP 818 HaR i@ mixtures of sodium di-i I-
4- hydr oxynéit%ﬁ(\a/%f- tri Sful 1ju@ér o’rrélf?yhy é’fnbgnzoi o agi d 150198 oas?sdspegléﬁog))%Opy

of 4- br onored hy-isopropybidphhrlsne stifonatsek ethersubfetes) ajoshelpthes sulfjtey (for eygmple

g) in ter (200 m d pot assi t ) o

Phacti off meadipeeab-EipRd s BeRRn USRS Rt a8t
was t hen alphosphdtctettesqplodi@s Ao theiteattoiehadenroae anthoreiatty aleciodieshdy
addi ti on of A aquequs hydrochloric acid 250 m). Th 1 Xf ur.e )
extract ed Bhespharie gid éﬁ%qoé‘%léat("lg}“"l‘gfsféé !\c{p’ ?ﬁf&l’g‘i&‘? é‘?}'{‘%"@%&éedi?m"é"d&?%"
over sodi U%t%é%,%&' Exatnf1eANd rea ORI &hashry I no BRlddbapiBsphetiy aéial | | zed

fromethyl acetate and heptane to give )

4- hydr oxy met@iyionallytthést prasinoimmay\bie-cwnylaicd). selfesuccinayrates) pasifia axplefme
crystalll I ne gr\%%%rm 1EI§II\/RM1DMS cgn% 5400 WHz): 13.5 (br s, 111),
7.81-7.%86 (SM? , tapfajes pq NEnpRlionalesy >~ s " 211) . Similarly,

2- br ono- 4- hydr oyl gFADefnthe amphstec wps inghidabarthes, peopichabes amd ghicindfes.

hyl - ' ' I 7 g ) - NVR 4 : ]
l])-gogg m(aLr y s, b(i E@g{tghmgacég@ég%g gglge y oL £ 69! E)lw\fﬁﬁgl g%ductg gf gﬂjﬁ)ene oxides,

such as ethylene oxide, propylene oxide, butylene oxide or mixtures thereof, with fatty

alcohols (such as oleyl alcohol or cetyl alcohol) or with alkylphenols (such as octylphenol,

20  nonylphenol or octylcresol); partial esters derived from long chain fatty acids or hexitol
anhydrides; condensation products of said partial esters with ethylene oxide; block polymers
(comprising ethylene oxide and propylene oxide); alkanolamides; simple esters (for example
fatty acid polyethylene glycol esters); amine oxides (for example lauryl dimethyl amine
oxide); and lecithins.

25 Suitable suspending agents include hydrophilic colloids (such a.é‘polysaccharidcs,'
polyvinylpyrrolidone or sodium carboxymethylcellulose) and swclling clays (such as
bentonite or attapulgite).

A compound of formula (I) may be applied by any of the known means of applying
pesticidal compounds. For example, it may be applied, formulated or unformulated, to the

30  pests or to a locus of the pests (such as a habitat of the pests, or a growing plant liable to
infestation by the pests) or to any part of the plant, including the foliage, stems, branches or

roots, to the seed before it is planted or to other media in which plants are growing or are to



- 47 - 7.77-7.41 (m 3H), 5.48 (s, 1H), 4.57 (s, 2H). Exanple 19:
Prcparation of 4-hydroxynethyl-2-trifluo romethvl-benzoic acid nethyl
ester 5To a sol ution of

4- hydr oxy MR8¥ £ | uor omet hyl - benzoi ¢ aci d ( Exanpl ePAHEPRG/AI4708)

in methanol (250 m) was added toluene (250 ml) and concentrated
sulfuric acid (4.5 nl). The reaction ni Pfre was stirred at 80C for

16 hours. The nethanol was renoved and the residue diluted with
aqueous sodi um hydrogen carbonate (saturated) (150 m) and et hyl
acetate (15€ phb)ed (Flh g3 lvaid wmdmgsqunw thd seih gdenteradlyapaddy wetdray bydropanic

o gani ¢ ext PARECIERS. GEREtAaT (e s cPIet o AUl 0R PR D Bt JpBled as

and Concentd%@ahe@lr aSteFormiulion ¥ 684 Dapbr 3r Agplikd teswREdifyibutheizoi ¢
acid net hyl esterﬁ(g 97 )ra}s/ﬂ?mgol orléebsl?g Blﬁp.h 1H NVR 1CDC]:iB 400

MHz): 8.76 nzco,ggorgtmqn @H)composﬂgoq Euclppy a gramgar c(oglpogxﬂpn oga 501(13@51%01‘1 packedina

11-1). JSSSI t%reg'o& ?&g?{noggﬂfgﬁgé&k%y ﬁ%ﬁ}enzm c acid nethyl ester

was obt ai ne rom oxyne enzoic acid (Exanple 18).
1H NVR (CDC13, 40Q6orhfdtnd of ﬁﬂﬁml&, (B)Hm(y‘ﬂlso'iiré) injeéted Int6 planBHr spRy&Bor(ts

3H), 2.0 (hr s, 1H), Exanple 11 0. Pre garatlono

4-f or my1- z-wg?tﬁqumdmﬁwsa chragyss ot gdeplow volupg methods, gy 5

sol ution of, ﬁgmgn%(g@eﬂmjmgga%hg%%sonet hyl - benzoi ¢ aci d net hyl
ester (ExanB I'n di chl oronet hane (150 nm) was added

manganese di oxi dbn(msltlmn@or uSehas aqeentss prpartisas (peuesns seleidonstor dispéreiaps) are
tenperature f OrlgVeT“ng %PP he Jr8ac 1 cleggaténcx I%tu,r e Vﬁﬁu gﬁ PJ°§8‘[t%g oP ¥ achve

pl ug of si 157842 trat’e concen

4-fornyl- 2-mgredlbntpﬂhecmﬂﬁﬁﬁtbyémgemu@wawr Hefbﬁetdtyl Tlﬁ;‘sé edsnc(eﬁlra& g')nch may
whi ch was used W|thout further E r|f|cat|on 1H NMR

MHz) : 10. 11“‘(1%‘19 Q_@B SCs, Bas, EWy Sﬁsb Psz Wits tAgGs ?g]q)C §, are ?ﬁen required to

withstand storage for prolonged periods and, after such storage, to be capable of addition to
water to form aqueous preparations which remain homogeneous for a sufficient time to
15  enable them to be applied by conventional spray equipment. Such aqueous preparations may
contain varying amounts of a compound of formula (I} (for example 0.0001 to 10%, by
weight) depending upon the purpose for which they are to be used.
A compound of formula (I) may be used in mixtures with fertilizers (for example
nitrogen-, potassium- or phosphorus-containing fertilizers). Suitable formulation types
20  include granules of fertilizer. The mixtures preferably contain up to 25% by weight of the
compound of formula (I).
The invention therefore also provides a fertilizer composition comprising a fertilizer
and a compound of formula (I).
The compositions of this invention may contain other compounds having biological
25 activity, for example micronutrients or compounds having fungicidal activity or which
possess plant growth regulating, herbicidal, insecticidal, nematicidal or acaricidal activity.
The compound of formula (I} may be the sole active ingredient of the composition or
it may be admixed with one or more additionat active ingredients such as a pesticide,
fungicide, synergist, herbicide or plant growth regulator where appropriate. An additional
30 active ingredient may: provide a composition having a broader spectrum of activity or
increased persistence at a locus; synergize the activity or complement the activity (for

example by increasing the speed of effect or overcoming repellency) of the compound of



WD 2009/ 080250PCT/ EP2008/ 010701 - 48 - Simlarly,

2- brono-4-fornyl -benzoic acid nethyl ester was obtained from 2-brono-
4- hydr oxynet hyl - benzoi c acid nethyl ester (Exanple 19). -1-N

( CDC13, 40\3’%@%‘%8021?6. 04 (s, 1H), 8.14-7.85 (m 3H), 3. %",2"@%%7“1
5Exanple lii: Preparation of -39-

4- (hydroxyi m no-net hyl )-2-trifluoronethyl -benzoic acid nethyl ester
NH2OH. HCl 110, NCF3 0,0, CH3 CH3NEt3 O 0O To a suspension of

4-f or my 1- ortmuidf [y or betp tdhyerdoersawipoevanti thie dotlopmertsifeesigtanca ipindividii)

5.98 and hydr oxyl am.ne hydr.ochl ori de . 79. i n ,met hanol 0 .
s addedaBeRIeRtng e  ad sy achisarg it vl s dpen Regnigtded ity
at anbi enpr theeRapSitdie Bk Hplds HOWtabIVBESicRYHTOXML BF fHEoMgE ochl ori de
(5.4 g) was added and the reaction m xture was stirred at amnbi ent

t enper at upEPyrefhroids, hushras perfitethri bypermethyis fenvatsvatel cafsaval¢reter dedtagpg@rin,
ver o cepardrital i PRECSh Ganpie el i R Brace b eRin e 8O8 )
dried oveteflafeinyiaIssid \rehididh (ERRESNHIE 3thotbnprbRE naSil Gy thrin, tetramethrin,
S-bioallethrin, fenfluthnn, prallethrin or 5—benzyI-S—furylmethyb(ﬁ)-(l1'2,38)-2,2-dimethyl—
3-(2-oxothiolan-3-ylidenemethyl)cyclopropane carboxylate;
b) Organophosphates, such as profenofos, sulprofos, acephate, methyl parathion,

10 azinphos-methyl, demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos,
profenofos, triazophos, methamidophos, dimethoate, phosphamidon, malathion, chlorpyrifos,
phosalone, terbufos, fensulfothion, fonofos, phorate, phoxim, pirimiphos-methyl,
pirimiphos-ethyl, fenitrothion, fosthiazate or diazinon;
¢) Carbamates (including aryl carbamates), such as pirimicarb, triazamate, cloethocarb,

15 carbofuran, furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb,
fenobucarb, propoxur, methomyl or oxamyl;

~ d) Benzoy! ureas, such as diflubenzuron, triflumuron, hexaflumuron, flufenoxuron or
chlorfluazuron;
) Organic tin compounds, such as cyhexatin, fenbutatin oxide or azocyclotin;

20  f) Pyrazoles, such as tebufenpyrad and fenpyroximate;

g) Macrolides, such as avermectins or milbemycins, for example abamectin, emamectin
benzoate, ivermectin, milbemycin, spinosad, azadirachtin or spinetoram;

h} Hormones or pheromones;

i) Organochlorine compounds, such as endosuifan (in particular alpha-endosulfan), benzene

25  hexachloride, DDT, chlordane or dieldrin;

1) Amidines, such as chlordimeform or amitraz;

k) Fumigant agents, such as chloropicrin, dichloropropane, methyl bromide or metam,;

1) Neonicotinoid compounds, such as imidacloprid, thiacloprid, acetamiprid, nitenpyram,
dinotefuran, thiamethoxam, clothianidin, nithiazine or flonicamid;

30 m) Diacylhydrazines, such as tebufenozide, chromafenozide or methoxyfenozide;

n) Diphenyl ethers, such as diofenolan or pyriproxifen; '

o) Indoxacarb;



15 was dissolved in a mxture of dichloronmethane and heptane and
crystallized by slowy evaporating the dichloronethane to give

4- (hydroxyi m no-nmet hyl)-2-trifluoronethyl-benzoic acid nethyl ester
(3.90 g) a¥Oo2PeE0crystal li ne powder. ' H NVR (CDC13, AG6E 010781 1 g
(s, 111), 7.97-7.64 (m 411), 3.95 (s-48t1). 20Sinilarly,

2- br ono- 4- (hydr oxyi mi no- et hyl ) - benzoi ¢ acid nethyl ester was
obt ai ned from 2-brono-4-fornyl -benzoic acid nethyl ester (Exanple
110) . ' HYHRrfahsh3, 400 MHz): 8.08 (s, IH), 7.89-7.54 (m 411),
3.95 (s, 311). ) Exanpl e 112: Preparation of

4- (chlor oQRyaeER%N#i nolnet hyl )-2-trifl uor onet hyl - benzoi ¢ aci d

25net hyl - 08 .EP2008/ 010701 -49 - To a
sol ution rggjli&f%/“aartb 9%?7%(8%3%7%@85%%5 tifluoronethyl -benzoic acid
met hyl  esd) ®iarhidyq sWdbess flubndi@ni0, dorkdiradiliNrae (Renhyfye®pamndyaerapPprole)

was added_ N-chl grosuccinimde ("NCS') (2.318 g). The reaction m xture
was stSir riedulf@xafaBioent tenperature for 45 minutes. The reaction

m xture into water (400 nl). The solids were isol ated 5by
fiItrati\é@Mﬁgﬂ“ﬁ%Wto gi ve

4- ( chl or o( hy drinxgditivmw)the tiajdr chénicali ddssrsrof pestinide listeri 206, aiberparicidyd

t 4.21, ff-whi wder.. 1H NVR .(.CDC13, 400 :.9.0
(5, 1h) . vind pafig P ek Sy b gBRIpRed inje compositon. if Gngorr (e e inteided
2- br ond- 4n{ighb RO LSRRI RbMAItARENER-RONARICECiIAE Mr PREBYAr @5Fcfornas
to obtai ned Trom 2-brono-4-(hydroxyi m no-net hyl)-benzoic_ acid neth

|

est er19( Exaxepbls stamborer BPERFRISTIICESS (suCiDasirptyp) og hopper @ecﬁq)ipseati@éesrésgl
3H), 3.96 ) E - Pr enar.at i . -

Sisan b dFoRps a8 ss ATy P dnpbltb Al A Phusecticiacs or acacidos ||

2-trifl uapedifit fy abieoladinteq epatidaiitdgyd mesilar bdlhcluded ih5he compositibas &for

solution of 4-(chloro(hydroxyi m nag)ne | )-2-trjfluoronethyl-benzoic
acid net wﬁmeketa@%mcf@lam%éwfﬁi, spett %fﬁ%m%ﬂ% ?Hb‘?‘%ﬁ%ﬁ?‘ B $* was

added sequenfial sa4di v t 00,0} -RR8 such
1, 3-di chlqor o-fgf}’(if}{?éiaglﬂu%%”c%&%’ﬁ%@#ﬁﬁ})g{%gﬁg%ﬁ%&( 2&1215 g) Skw raespar ed

accor i ngpromombpAe0 5t clgsbenzilafher grewth fegulateisy susheas Wadrageihyined, at 60C
for 16 20 hours. Thﬁ1 i sogrgraﬁol was rgfprlr@?veqmbné distillation. The

resi due VTSI PSHORTRE LT g or AUMTER ™t hyl acetate / hept ane
gradi ent fromHxahpled o2 fitpididul 9bivifoddb whithmaielihdtdedih evycbinpbsition of the

trifluoronethyl-4,5-di hydro-isoxazol -3-y1]-2-trif] uoraqpethyl-benzoic
aci d met Hjvenger are (ExNapegyl-2-4134(pminethdprenoxgpetiliphenyg]-gonchomy- ( m

2005/ 0302EDBRT ESSTRT 016 T oy 2 eSnd uagibemn Pbituoromethylbenzimidazole-
2- br o200- 445 {oduhidd] eHiNaB ehphedyclyyld)-imdthaxyscrahidy]-y-Butyradadhymy dickioxaz-
2 br ow- AVEEHNOF GEHFU G T R R B LG RemigAronlfyd)

g_ EDX a”g | 8531 %—??ché%b&,;l\f-g@é&%{14§gﬁtm)oxogrogﬁ)-4zné’tlgylf)éﬁzaﬁl@a (RE-P881( d,
zoxamide), N-allyl-4,5,-dimethyl-2-trimethylsilylthiophene-3-carboxamide (MON65500), N-
(1-cyano-1,2-dimethylpropyl)-2-(2,4-dichlorophenoxy)propionamide (AC382042),

25 N-(2-methoxy-5-pyridyl)-cyclopropane carboxamide, acibenzolar (CGA245704), alanycarb,
aldimorph, anilazine, azaconazole, azoxystrobin, benalaxyl, benomyl, biloxazol, bitertanol,
blasticidin S, bromuconazole, bupirimate, captafol, captan, carbendazim, carbendazim
chlorhydrate, carboxin, carpropamid, carvone, CGA41396, CGA41397, chinomethionate,
chlorothalonil, chlorozolinate, clozylacon, co.pper containing compounds such as copper

30  oxychloride, copper oxyquinolate, copper sulfate, copper tallate and Bordeaux mixture,
cymoxanil, cyproconazole, cyprodinil, debacarb, di-2-pyridyl disulfide 1,1'-dioxide,

dichlofluanid, diclomezine, dicloran, diethofencarb, difenoconazole, difenzoquat,



Exanpl e 114: Preparation of 2-cyano-445-(3

5-di chl oro- phenyl) S5-trifluoromethyl-4 5-

di hydro-i sgxazol - Xl | -benzoic acid nethyl ester C CuCN 0 To a
sol ution o0 2009/08025 PCT/EP2008/010701

2- br onp- 445- (3, 5- di chl or o- pheny1) - 5-t r i ff wor onet hyl - 4, 5- di hydro- 10

| soxazol - 3-yl kbenzoi c acid nethyl ester (Exanple 113) (2.52 g) in dry
NR- di met hyl formam de (75 m ) was added copper(l) cyanide (1.145 g).
The react i giflurietstitg ©,0Vds is31progyd-tahzyl Gepifosphadl) dimeaflnhade, d]ihﬁcdrma@lbj on
m xture was allowed to coal to. anbient te

ure
Mo a m b BeeopPRiaBEs .l S P8 o, Sk T b LS el ARy rmmonium
(1 2) (150, t C (3x 70
The coﬁﬁ)%dﬁed grrng igg%(étﬁvraé U%Mf m%lﬁbg\%m ﬁg%%lz?lﬁ ﬁg? ;erfr%l(Zx 70
rri) and brdtmg(Z)-Nobanzyl- Nty ]-sestithylidanshinatoex poatbooplaeind Jidvef
Eggt ;ﬁg ?Eﬁ@;ﬁ;t@réy@xr@%’%&%éﬁaﬁgng rfgnrym?dorge)éRﬂAEOHB)dlfgapx% etn%?lgon%lggie

2- 44 | )
2 cyane. 4oty AL ERLRROKAROTY) Rl L5 ORI fhpndb MO sceree,
400 MHz): ﬁntﬁﬁhﬂlre@ﬁdeﬁ fﬂrbzﬁhﬁ)fc:mﬁzdﬁb flogzirik), fludio@enil, Slun@fdver, ﬁumlr(nde

jli‘a-gg)ér g? i Ot}%%%gr%/zggo 5391'2%\{5 %thtﬁélg}%umafoﬁtjélpet IT’Ex(bemgi.elzole }'uralaxyl furametpyr,

4-15- (3, 5-diagdthhenRxpisameole, h?drbfcjufséﬂ%l@%ﬂﬂzoﬂe Snshahy dhbesonan, - 3-y1

1-2-trifl uoronet hyI benzoic acid To a sol ution of
445- ( 3105- dmmc@ﬂmpmqumtmwmtmpmm@rab@ﬂ@ﬁ, Hyertiond, Sualieabs-

yl]-2-trif I - be

/1 1 ot any QTSP RSl AloaliEls O R K FUAAR 1k int )
pot assi ummrmit‘)ﬁ der211795, Q) 248908 rancdz4b,nank, maibtmmeamtepmmmmtrmpeoml
was stirred at anbi ent tenperature for 2 hours, reac |on xtur

was ‘aci di fPedapy, Beartazels. BFURPdFEERSFERE %Plamem n, SO roptagin
m xture e%é@?&lﬁ@wélm1 1a§acﬁlft1%§lﬁl Ls3propPOntihinol, B1€ra6Q G@aﬂ@rﬂercury

organlc extracts re washed
15 compounds, oxadixyl, oxasulfuron, oxolinic acid, oxpoconazole, oxycarboxin, pefurazoate,

penconazole, pencycuron, phenazin oxide, phosetyl-Al, phosphorus acids, phthalide,
picoxystrobin (ZA1963), polyoxin D, polyram, probenazolé, prochloraz, procymidone,
propamocarb, propiconazole, propineb, propionic-acid, pyrazophos, pyrifenox, pyrimethanil,
pyroquilon, pyroxyfur, pyrrolnitrin, quaternary ammoninm compounds, quinomethionate,

20 quinoxyfen, quintozene, sipconazole (F-155), sodium pentachlorophenate, spiroxamine,
streptomycin, sulfur, tebuconazole, tecloftalam, tecnazene, tetraconazole, thiabendazole,
thifluzamid, 2-(thiocyanorhethylthio)benzothiazole, thiophanate-methyl, thiram,
timibenconazole, tolclofos-methyl, tolylfluanid, triadimefon, triadimenol, triazbutil,
triazoxide, tricyclazole, tridemorph, trifloxystrobin (CGA279202), triforine, triflumizole,

25  trticonazole, validamycin A, vapam, vinclozolin, zineb and ziram.

The compounds of fprmula (D) may be mixed with soil, peat or other ropting media
for the protection of plants against seed-borne, soil-borne or foliar fungal diseases.

Examples of suitable synergists for use in the compositions include piperonyl
butoxide, sesamex, safroxaﬁ and dodecyl imidazole.

30 Suitable herbicides and plant-growth regulators for inclusion in the compositions will

depend upon the intended target and the effect required.



10 brine, dried over sodiumsulfate and concentrated. The residue was
re-crystallized fromdichl oronmet hane and heptane to give

415- (3, 5-di chl oro- phenyl)-5-trifl uoronethyl-4, 5-

di hydr o-i sBRZ9YU8%5Y 112 2-tri f| uor omet hyl - benzoi ¢ aci d (PEHBE2APFOLYL
white powder. 11-1-NWVR (CDC13, 400 MHz)428.08-7.45 (m 611), 4.14 (d,
111), 3.76 (d, 111). isSimlarly,

2- bronp- 445- (3, 5-di chl or o- phenyl) - 5-trifl uoromet hyl-4, 5-di hydro-

i soxazol - 3- yl KR@rzehled€ h Hc¥\alectibt BéBRMWINER may be included is propanil. An

2- br onp- 445- ( 3, 5-di chl or o- pheny1) - 5-
tr|fIuoromnmhMQOﬂaﬁbthymﬁbB@éﬁﬁhéouﬁanVP%@E%i@ﬁ%’aC|d net hyl ester

(m 611, 4 41 SPE ST igiopppys sctve ingrealdhed hicf vk ighitchn it

2- cyano- 44 (]gm&aiﬁ cﬁerdicslftlr%mo@m[ﬁbb):rtﬁs Eidhfthataheyitdoy basity Fenditheydelyes to the
20i soxazol y1l) - benzoic acid was obtained from

2- cyan6- 448m¢ gorgcmqm] formulptireriyng. Isthese circumstances other formulation types may be

trifluoroneth

(Exanpl e PIAF Al 1 q%x%kﬂgq'ﬁ%%s%%ﬁg%wﬁ?ﬁz%?ﬁwa% ?ﬁlllgol@l%d%@cﬁer a
8. 24- 7. 62 wahar iblble #hubk it(mby riblv&r,the!leséﬁe fmkslbld-t)) d1sp‘¢®e each actwe 1ngred1ent in
2009/ 080250PCT/ EP2008/ 010701 - 52 - WP % Pre | on

4- br ono- 2t COPERPBS %9“5%‘?3&1‘?%@‘%3’43 glbe splid active Fogrctiont s 2 S“5p5“51°n
4- Br ono- 24 | ElquiDitigy indesdient as
suspended ﬁgﬁﬁé}% o%dr%eatﬁﬁﬁg&g té%%ﬁ%?&r%%)‘ l%:Lﬁ:ft dgsp%iln%mgrmqu nt of

N, N- dioet hylefotsiarusieg @p@wayommlcfgowal that of ah &V )l §he rEsulinny copepasition is 2
added to the sus enzgﬁgfn$ﬂq reaction mxture was stirred at anbi ent

t enper at urESPPEPSI] 8" Yeact i on mi xture was concentrated and

t he residue dissolved in dry tetrahydrofuran (800 nil). The sol ution
was cooled to 2C and added to a solution of potassiumtert-butoxide
(39.2 g) in dryhe &llosgaievmmes iy, k) dogio it thedpvestion g The
reaction mxture was stirred at anmbi ent tenperature for 30 m nutes
and then 10 poured onto a mxture of ice and water. The m xture was

ext r acsed Pagdatutieh Bybmpleet at e. The organi c extract was washed with
wat er , drled 0 Odl%ﬁls hfateo.nd o& enHﬁ_t g to give 4-
: all OD; O QLOT @ )| 3

br onmo- 2- mé i 523 g) as a yell ow
oi |, which was used thout further purification.011-1-NWVR (CDCl 3,
400 MHz): 7.70 (d, 1HS 4Q (SH, 1H), D@A§5,(d 1 58 9, 311),
1.60 (s, 911). 15 Exanpl € [ Preparation,of H

4-formyl- 2-net hyl - benzoi tert-butyl ester sol ution of
4- br ono- 2- nethyl benzoic acid Pert butyl ester (Exanple 188) (75 g)

indry tetrahy.d fura (750 c0o0 0
n-butyl 1ithiuf i 4r?r%°‘ﬁié§(ét‘ﬁ%sbeﬂ%r§§ﬁ? §°°Wé%eg‘§§c?’e"§’ gr o%v&ssemgﬁ -
-100C. Th th}ﬂ?fﬁﬁlb@xﬁnemvﬁ’stddﬂai WASCSS b b61HRGS deEIﬁltf;l@runﬁﬁumi hydtids(“DIBAL-

/'V, N-Di net hyl f or mam de (43 nl) was added drop 8 reacgtion .
mi xt ur2® wag’)€2.parlbir hexanes 6} dhe myx e waedinredih t(é%’&? BHSWHE IGRfERE hed

by additi ) N
The m xt utifiks G RO STRBLYE R0 BPariBhUA SRS D B0
pour ed on Ehemixtune waoilldwed tawaon weimbient Frepertatannd thensexibttodbdce withs

warmto anpient tenp ture a then xtract ed h

acetate. Tha! QFBWB%H Fﬁ%fﬁb‘ée‘g %wﬁﬁs‘ﬁ@h%%h Wﬁ/&\e{ (ﬁlegﬁyfresgdmm
over sodi b &i LrRetBIMRnzaM3hyde (0.419 lorless oil.
2009/ osoz%@%ﬂ%@%@%ﬁg%&%%& RIS IeRrByifnzdlhyde (0419 g) as a colorless of

25 'H-NMR (400 MHz, CDCL): 9.95 (s, 1H), 7.72 (m, 2H), 7.55 (d, 1H), 2.50 (s, 3H) ppm.




- 53 - 4-fornyl-2-nmethyl -benzoic acid tert-butyl ester (60.3 g) as
yellow oil. 11-1-NWR (CDC13, 400 MHz): 10.03 (s, 1H), 7.93 (d, 1H)

7.75 (rn, (s, 311), 1.65 (s, 911). Exanple

Prepar at i oﬁ%(]#m)ffj%? gdr oxVvi m no- et hyl ) - 2- net hyl - benzoi géllgré’i“go"mwml
tert-butyl ester - To a suspensfon of ’
4-fornyl-2-nethyl -benzoic acid tert-butyl ester (Exanple 117) (60.3
g) and hydroxylanlne hydrochlorlde (38.05 g) in ethanol (580 m) was
added a sdixampled2direpasationaf Yvhiempdrmethylhenzaldchydsoxinei n wat er (60

m ). The reaction nlxture was stirred at 50C fﬂb 3.5 hours. The

sol vent was renoved a r t he residue g(ﬁgtgd wi th 8thyl acetate and 10
wat er. The phases ¢lsepar atat] anb™: %ganlc aye maéHmashed
with water, dried o S \n1sulfa te and Concehirah he’ r esi due
was crystalllzed fron1et . .
4- (hydr oxyi m no- nethyl) 2- net /| --benzoic acid tert- bu‘y Bster (35.72

g) as a white ystal.lin owde N1 . 7,86
(s, 111), 7. 70%(’§1 50@_’1135‘ of 4/brpp f‘rf“‘%w %e%a@§dg%%ﬂf % L ctanp) (50
15 Exanpl %ﬂ% 1Rre RIde@ 8 A4HieN t@hperature hydroxylamme hydrochlonde (1 75 g), sodium

44543, 5-di chl or o- nhenv1) -5-trifl uoronet hyl -4, 5- dlhydr0|soxazol 3-y1
2- met hy| - bestatoiL0ag) ardpweatar (buwy) Theteattion@ixturNESTtiTediat ar@EenNEpBeram@e

a solutio I

tert-but ylrilorojf ours( gﬁg e%@,o &9%%%'?@ Iérar%dt 4;!1}.!1 tlﬁpﬁ ét% & lﬁ&i \gglrl Frtg a etate
(280 m) Wa@ﬁdﬁko&u&h&ﬂﬁ@&d&@%l ThelghabesNGDE 3ep€n?a&:d%dgl)e orgdific phase was
reaction mxture was stirred at anbient tenperature for 3.5 hour,

sol uti on &fshedsvigh brfeodiipdmven sadiym pylEte, ad sRpCERITaiR Y1 %@ﬁlﬂéﬁ&aiwfaeddy
(prepared cﬂ[%ﬁﬂfo%}dgﬁ bR e %Qgé{l%sc%%ﬁ}leﬁﬂg/ 1’:&&1%@%&@1)&8 g(v%% ¥SmBla.
in/V, N—dlnethylf %anlde m) "was added dropw se to the reaction
m Xt une. ﬁw@hyﬁ-bmldohwdnoxtmaz 6.6ieg as piwhitedolit. 'HABMBNHO0 Wbz, CDCL): 8.05 (s,
200910802 erature for 16 hours. Water
and ethyl eta &gﬁ pégépiH&ﬁﬁﬁ%%éhﬁgﬁ@%s wer e separated. The
organi c | ayer was washed with water, dried over sodiumsulfate and
concentr at ed. The reS|due was crystalllzed fromethyl acetate and
hept ane t &X@gnps lx43enay ' . thyl-phenyl)-5-(3,5-dichloro-phenyl)-5-
trifluoro - 3- yl] 2- met hyl - benzoic acid
tert-buty : : (CDC13 400 MHz): 7.88 (d, 111),
7.55-7.45 (nH0511) 4.10 (d, 1&gy, 3.75 (d, 111), 3C6OI}SN 311), 1.65
3

(s, 911). N —

cH, 2 cl
H H
Br Cl = H

NEt,

15
4-Bromo-3-methyl-benzaldehyde oxime (1.3 g) (Example 12) and N-chloro-

succinimide (“NCS”) (1.8 g) were dissolved in N, N-dimethylformamide (15 ml). The
reaction mixture was stirred at ambient temperature for 90 minutes. A solution of 1,3~
dichloro-5-(1-trifluoromethyl-vinyl)-benzene (1.3 g) (prepared according to

20 WO 2005/085216) and triethylamine (1.9 ml) in N, N-dimethylformamide (15 ml) was added
and the reaction mixture was stirred at ambient temperature for 18 hours. The reaction
mixture was diluted with water and ethyl acetate and the phases were separated. The organic
phase was washed twice with water and the aqueous phases were extracted twice with ethyl
acetate. The combined organic phases were dried over sodium sulfate and concentrated. The

25  residue was purified by chromatography on silica gel (eluent: cyclohexane / dichloromethane

4:1) to give 3-(4-bromo-3-methyl-phenyl)-5-(3,5-dichloro-phenyl)-5-triflucromethyl-4,5-



Simlarly,
2-met hy1- 445 trifluoromethyl-5-(3-trifluoronethyl-phenyl)-4, 5-dihydro
i soxazol - kben20|c acid tert-butyl ester was obtai ned_whe
1-trifluor¥ ﬁép BY(1- 10 trifluoronmethyl-vinyl)- benzéﬁg“?ﬁwgﬂgpgﬁ
according to WO 20051085216) was used-4%-reagent. I1-1-NVR (CDC13,

400 MHz): 7.87-7.26 (m 711), 4.14 (d, 111), 3.75 (d, 1H), 2.59 (s,
3H), 1.60 (s, 9H). Simlarly,

445- (3, 5- dahﬁrusiofcmw@rﬂethHmw))wﬁ GO Cluo 7 afetoh §H), 4,B-(di Hy) B di59d,
xazol - 3- yl -2-met hyl - benzoic acid tert-butyl ester was obtai ned when
1, 3- bi s- HH% 2P uéHORRHhY 1- 5- (1-tri f | uor onet hyl - vi ny1) - benzene
(prepared according to WD 2005/ 085216) was used as reagent. 111-NWR
(CDC13, 400 MHz): 8.09-7.52 (m 611), 4.21 (d 1y, 3 76 (d 111)
2.59 (s, BHnpldl46Brepmati@if 4-[5-(3. EiamptoeplieROh)-> Aliflepnoateihy )

of 445-(3, 5- dlchloro 11 .5- tr|fluoronethv1 4,5- 20
di hydrio- i 1£9%ea9le}-yi-2omethyl-tenzaic acid & Lacid O 0-N H3 TFA 01
To a solution pc

4[ 5- (3, 5-di chloro A hy 1) - 5tr|fluor899thyl45d3i - 3-
y1] - 2- met hyl - be NC laci d.t ergbut yl Ei@dt er d i ) in
di chl or onetha added trifluorone

("TEA") (148 \n1 on mi ReGkBPas WO O\I
2009/080250PCT/‘P2008/010 01 Br 55 - ﬁggrred at a -fent t enper atiure
for 16 hours. Ehyl acetate was added and the m xt'ure was mashéa wi b

wat er, dried over sodjium sulfate concentrated. The re S
crystallized frasdmpe (L2 aaves %ﬁﬂ‘gﬂé’ﬁbé% tepperAiyg 1o s ot- &

4-[5-(3, =5t hyl-4,5-dihyd |

i hyar 0! 1 o g 5 e,

400 MHz) : (18, ZEgainpls IHi)in ethags (45 mB Bis{triphenylphasphieng ladipp(DaticBonide
2. 75, .

aab (8 { o bickPBhor ngt 1572 e AR inerpuasreinneny s s SRR TSRS o

- 3- y1] - Zep@Rédidlan ReRwEOhée aﬁtedbdﬁﬁﬁomﬁicﬁl (m@@ibamﬁm 15°C for 8 hours. The reaction

445- (3-trifluoronethyl - phenyl)-5- trlfluororreth 4 5-di h%%:lero !gds;])-lxazol

- 3-y1] - 2- Y B 9ple @ et teappepAtingy filigsedgver W&a@d §q 8sed

?S ggt ?r E' ?dﬁ@g%};ﬁlﬁfd jrfg'pw% ﬁ%ﬁ@%@geé gl?/gQ—[?ﬁg -dléﬁg 76p}feﬁylé $ff91ﬂuoro—

Si m | ar | ymethyi-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid ethyl ester (0 85 g)asa yellow oil.
fl d

soxarol - BpRR KB B R R s ot Gty £ € Do

4:[5-(3, 5ﬂ?%§ﬁ¢ﬁlﬁﬁ ooy Pheayiy rifluoronethyl-4,5-dihydro-is
oxazol - 17-2 (met h)‘; bgﬁzgi?;c ac?d te@'zﬂ butyl ester 15(Exarrp| e 119)
was used as starting material. 1H NVR (DVBO d6, 400 MHz): 13.18 (s,

111), 8. 3E>za¥n§iZ 14 ﬂ'engmion &t 295(475- dtchioko-pRernB -4 fifluddontethyl-4,5-dihydro-

isoxazol-3-y1]-2-methvyl-benzoic acid

F,C 0\

CH,
. LiOH O O OH

Lithium hydroxide (51 mg) was added at ambient temperature to a solution of 4-5-

20

(3,5-dichloro-phenyl)-5-triflucromethyl-4,5-dihydro-isoxazol-3-yl}-2-methyl-benzoic acid
_ ethyl ester (0.27 g) (Example I4) in tetrahydrofuran (3 ml) and water (0.75 ml). The reaction
mixture was stirred at 50°C for 18 hours. The reaction mixture was cooled to ambient

25  temperature and diluted with water, acidified by addition of aqueous hydrochleric acid (2M)



Exanpl e 121: Preparation of

4-15- (3, 5-di chl oro-phenv1ll-5-trifluoromethyl-4,5-di hydroi soxazol -3-y1l
1-2-i odo- 6: net hyl - benzoi ¢ acid C  Pd(COAc) 2, Ph1(0A02 12 Cl Cl

201 0 WR 2048830 t ube purged with ar gon was char ged NGTHP2008/010701
445- (3, 5-di chl or o- pheny1) - 5-

trifluoronethyl-4,5-dihydro-isoxazol -3-y1]-2-nethyl -benzoic acid
(Exanple 15) (836 ng), palladiun(l) acetate (45 ng), phenyl

i ododi acetaad ext{atted Shrey) timedwith dihglace a8 Thygombihdddrgatihyh ey waninwdehddhoith
m ) was added and the reactjon m xture was stirred at 100C for 1 WO
2009/ osozg’ﬁﬁﬁlf’ XSSP Pifate angoncpiipted tgwerdac@iotichipserRieayeds

cool ed 1 0 tamRr&R&h IR ﬁfh?ﬂﬂdrﬁ%ﬁ# ‘2&‘3&?%1%92%6‘@5&% Q. 398 ikh Wt ulias

extracted three tines w ate cofbi ned
organi c emlmamfsﬂh@mmiﬁmﬂoedmmwo -dHd0OMHEW; 12 hén 1H),i7¢0 (dy BH),

ahr omab oar 0y 1Bk F1 Peahod 50 btk 2 S8 eAHEr omet hane. | methanol ) to

5afford
445-( 3, 5- dlchloro phenyl) 5- trlfluoronethyl 4, 5-di hydr o-i soxazol - 3-y1

] 2- 1 odoTEX2AmPE Preparg of 4 3 0 -4 '1 loro ‘I’- 15 rdfl yormnet iyl 445 -dihisd g
(CDC13, 4 ;

2.25 (s,

415- (3, 5-di chI Gr@ p@enyl) 5-trifluoromet hyI 4,5-di p r@hﬁoxazol 3-yl
]-2- 10 brono-6- mByhy|'- benzoi c aci d bt ai ned wh

tetrabutyl T B asHysed R@gdl tiQ € CH,
acet ate, phen e and |od| 11- 1-

7 65 (s, 1H), , 035 4. 00 ¢ d.O~
111), 2.40 (s, 311). Exanpl e 122 I\'It-?reparatl on o

5- br ono- 4- ( 5- (3% di chl oro- ph@hy1) -5-tri fl uoronet hyl™- 4 5-

15di hyalr o-i soxazol - 3-y11- 2- et hyl - benzoic acid nethyl ester G ON

113 Toa suspension 4—[5-(3,5-dicﬁloro-phenyl)-S-triﬂuoromethyl—4,S-dﬂlydro-isoxazol{i-
yl]-2-methyl-benzoic acid (Example 15) (10 g) in toluene (150 ml} and dimethylformamidé
(0.1 ml) at ambient temperature was added dropwise thionyl chloride (3.5 ml). The reaction
mixture was stirred at 50°C for 2 hours. The solution was then cooled to 0°C and methanol (2

15 ml)added slowly. The reaction mixture was stirred at ambient temperature for 1 hour. The
reaction mixture was concentrated and aqueous sodium hydrogen carbonate (saturated) (50
ml} added to the residue. The mixture was extracted with ethyl acetate (3x 100 ml). The
combined organic extracts were dried over sodium suifate and concentrated to afford 4-[5-
(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid

20  methyl ester as a yellow solid (11.5 g). '"H-NMR (CDCl3, 400 MHz): 7.95 (d, 1H), 7.55 (m,
4H), 7.45 (s, 1H), 4.10 (d, 1H), 3.90 (s, 3H), 3.70 (d, 1H), 2.60 (s, 3H) ppm.

Example I7: Preparation of 4-bromomethyl-2-triflucromethyl-benzoic acid

H,C CF, CF,
NBS Br~
OH OH
AIBN
0 O
25 A suspension of 4-methy1—2-triﬂuoromethyl—Benzoic acid (commercially available)

(20.242 g), N-bromosuccinimide (“NBS”) (19.52 g) and 2,2‘-azobis-(2-methy1propaﬁenitrile)



Cl O A sealed tube purged with argon was charged with

445- (3, 5-di chl or o- pheny1) - 5-

trifluoroneth 5-di hydr o-i soxazol - 3-y1] - 2- net hyl - benzoi ¢ _aci d

net hyl estwp%%%i’e 16) (432 ngy), paliadium(11) acet HE/FEZL8PIN70L g
N- br or nosucci ni m de ("NHS") (356 ng). AHetic 20acid (10 m) was added
and the reaction mxture was stirred at 100C for 96 hours. The
reaction mxture was cool ed to anbient tenperature then poured into
wat er . The“mBNY(ES398S itybioagiiRdrdidloar (160mE) wisttbated yd0°adet laf Bowr2SThe

ml). The conbined organic extracts were washed with 53 a d_gri ne,
dried overcashien mintwaaedowiiio coplde AMmbREEPHREIS %%4‘\(9@% %%‘P Wit F"f"iygd
0 affora LoRERINY B i oyt BIHE AL (PR RO W RSt Wl ACAAIR)

(3, 5-di chland ﬂrep:lﬂ@mclﬁlwﬁﬂwsl vaz{sbefr wnhhm;ﬁbuéhﬁkmhlﬁwntrao}dl (3 i zﬁmﬂ mB-ayd]ane
g_rﬁt r[\]|>|\//:q5 ?8&% ZQ%‘I@d Mggr;sg tlf%ge agiiﬁ?nc r§5§ Igflcg%lug{q.:weaz?n Ba GC{] w% ( d’
3. 80 c@ic{%h%tha% (Z@mﬁ}j Thé-@hds %vef'é]sﬁﬁted %?')ﬁltr%h hd @ﬁéd/bo ve 4-bromo-

5 chI or o- hl or'o- phenyl)-5-trifl uoronet - - dr o-
i soxazol - 3nethyl2-tniBtbrpmethyhbarizoicacidd S O tghes ae'bxtepowé@ B@tféir#édvas

TR ( comsnirgh Friisper in§ 8t PRk ARs O I G pTRSRTE BLtbEE,
7.35 (s, hidthand sRWVIK fhapdriitil to Grif@c é@staﬁhﬁﬂou?ﬂﬂéso(hds wihd)isol2ed By (itration,

3H). 10 Exanple 123: Preparation of
5- br ort8- 44Bsgd3yBh pritie GROJRFEINELYe Bseepnd frardps e fyoroomehyl-2-trifluoromethyl-

di hydro-i ool I -
5- by or- 42 P e B TR po R B o, M S Sy 803
5i soxazol 730y, 383,Meiy) 2ihenzoi ¢ acid nethyl ester (Exanple 122) (290
nmg) in tetrahydrofuran (3 m) was added a sol ution of potassium
hydroxide (1.53 g) in nethanol (3 m) and water (3 mil). The reaction.

mxture was stigif@fiah- b@dﬂ% 2¥rorh SNBRY RS Sic helf whs BBldinsd ﬁ’-Eh’EZ-bﬁﬁlﬁd-ﬂon
mxture was acidified addi ti on of acg egous hydrochl oric aci
h

The aqaeomseﬂphé;s@wca@l pmaeraieliveietden H-NAER (BMS Q-4&. 408 Miiz): 1§rﬁé (ors,
conbi ned i r r shed with 20 water (3x 10 m) and
bri ne, drﬂ%ﬂag%%?%ég@?%%nfg\ﬁf(gt%ﬁ and concentrated to afford

5- br ono- 4-

[5-(3, 5- dICh| or o- phenyl) 5 trlfluoro s hyI 4 5 dlhh dro |so azol - 3-y1]
- 2- met hy| Hxample % Ligpagatiopod dryidroxymetipptallvorom ZACItene, 400

M) 820 (s, 307 -(m 4H), 420(d 380 €6, I11),
2.50 (s, 3H). H)\©;r
K,CO,

20 To a suspension of 4-bromomethyl-2-trifluoromethyl-benzoic acid (Example 17)

(13.03 g) in water (200 ml) was added potassium carbonate (31.1 g). The reaction mixture
was stirred at 95°C for 1 hour. The reaction mixture was then allowed to cool to ambient
temperature and was quenched by addition of aqueous hydrochloric acid (SM) (250 mi). The
mixture was extracted with ethyl acetate (3x 150 ml). The extracts were dried over sodium

25  sulfate and concentrated. The residue was crystatlized from ethyl acetate and heptane to give
4-hydroxymethyl-2-trifluoromethyl-benzoic acid (9.07 g) as a white crystalline powder. B
NMR (DMS0-d6, 400 MHz): 13.5 (br s, 1H), 7.81-7.66 (m, 3H), 5.53 (s, 1H), 4.62 (s, 2H).

Similarly, 2-bromo-4-hydroxymethyl-benzoic acid was obtained from 2-bromo-4-
30 bromomethyl-benzoic acid (Example I7). "H-NMR (BMSO-d6, 400 MHz): 13.36 (br s, 1H),



WD 2009/ 080250PCT/ EP2008/ 010701 - 58 - Simlarly,

5-chl oro-445- (3, 5-di chl or o- phenyl)-5-trifl uoronethyl-4, 5-di hydroi soxa
zol - 3- 3/ 11 woZuémistmsl - benzoi c acid was obtai ned from PCT/EP2008/010701
5-chl oro-445- (3, 5-di chl orophenyl) - 5-trjf4 uor onet hy1- 4, 5- di hydr o-i soxa
zol - 3-y1] - 2-net hyl - benzoic acid nethyl ester (Exanple 122). 1H NWR
(CDC13, 400 MHz): 8.05 (s, 1H), 7.55 (s, 1H), 7.42 (s, 2H), 7.38 (s,
f,rlg?)arj“z 79%41”3,’3}8;§98&?1H%'&'?5’7(§,'2?8.(S’ 3. Exanple PI:

4-15- (3, 5-di chl oro- phenyO-5-trifl uoronethyl-4, 5-di hvdroi soxazol -3-y11
- 2- et hyl - N—(3 nethyl-thletan 3-y1) -benzam de (Conpound No. Al of

Tabl e f 4-hydroxymethyl-2-trifluoromethyl-benzoic acid methyl ester
4-15- (3, 5- dlchloro-chen 1) - trlfluoronethyl 4, 5- dlhydro Lsoxazol - 3-
y11- 2- et hyl - beni®i ¢ ’5 g) (Examy e 15)HoA d Rpf onet hane (3
m ) was added oxalyl /;ridg»(o 122 m). ,After addi of 5

N, N- di net hyl f or mram de (2 drogﬁ% ot he reaction xtyf e “oms
stirred at anbi ent tenperaty re for ours. The reactiongni xture was
15 concentrated to give the acid chloride as a yellow solid, which
was usged wi t holio afseiutibiesf phydroxyoathyd2- tﬁﬂnbmhieﬁyhhﬁ:nzeic(ﬂﬁiﬂﬁxmhﬁole581)19 07

20071 obo1 81 EPEO LT 5ot et BhooR (CRTpRand Bttt nflase 308 (oD

i n tol uenghé feabioh mikhiRe kARG GHXT f8F €6 WEifrs SHe nhBhnd] wadRIB0Ld and the
tenperature for 2 hours. The reaction mxture was diluted with water

and et hyl restdae dileted pithapesoph sedium ludre seneqsshonsisdsatarhedp(d 5o myland stivhas e
was washe b

concent r afesitt (R0 ML TnahSes wekl AL E kAP RS TR b B FasRaces vty v
Conpoumd bthyl abktaef(27 ako Ell)AT(ldd(Banéd @gardc ejafaﬁfslv%§wsﬂietl dnthibhnbll\dﬁed over
(CDC13, 400 85
(d, 2H), Pm ezﬂfaf%nﬂ)wn%eﬂifet( g‘ao BRf- hs’érowne@yllg)ﬂf}uoram@gﬂ(bgmosq 251d
ppm WO 2009 Q80250 4ERRMIREOHD TRINMEEE: [

2, 2-di net hyl -t hi et%an gr a%] nes(|ao1r epar ed acg:%i?’oﬂoggi%)mhaﬂm(m 3H), 4.78
2007/ 0801613H), 3,92 (8, ﬂi)téﬁl(@‘rﬂaiﬁj/l -t hi et an- 3-yl arni ne (prepared
according to WO 2007/080131), thietan-3- ylam ne (prepared according
to WO 2007/080131), 3-(am nonethyp-azetidine-1 -carboxylic acid
tert-butyl estSimillAS-RInmd2b RydroddndthylGRAFEE mlﬁHemyﬂHs@éﬂv&b bBI)ameaffﬂJm 2-

1- (benzyl% 2- 5azet|d|nenethanan1ne (CAS RN,46193-94-6, conmer Ci i$3

avai | abl ejromerthyfsesymetlafl daproig ackd %@HWWM B MRI(CGR Glpi4d8 M]éZ)OE{SéT
Conpound Tabl q1anhd Conpound Nos. Bl and B2
of Table gﬁ’%rlieﬁ%gifs" P%'MSOJ:H) %ergﬁ ﬁlf‘?}

415- (3, 5-di chl oro- phenyl) S-trifluoromethyl-4,5-di hydroi soxazol - 3-y1]
-2- trifly d '
2- br onp- 445K HSH o Phet :

10net hyl - 4, 5- dlhydro |soxazol 3 yIkben20|c acid (Exanple 114), and
2- cyano- 415- ( 3,15 CFy
di chl or o- phenyl) - 5-t or onet hyl - 4, g“é%hydro-Kon .
acid (Exanple 114) were
445- (3, 5-di chl or o- pheny1l) -
yl] - 25 ¥Ethyl benzoic acid
respectively. Simlarly,
445- (3-trifl uoTQ)mIWWntpﬂﬂdnmn)xyﬁwﬂryﬂ@rtdﬂumnmeﬁyl-beh,zaiccbicidwﬂbyliesthazoI

;13[ 51(5§1]5(Eé(a.1g1p{ :1?* 75?% ﬁlﬁ&%‘{ d %@1%&) éf mi])]iggs aﬁggd manganese dioxide (25.1 g).

The reaction mixture stirred at ambient temperature for 2.5 hours. The reaction mixture was

yI-Benzoic acid methyl ester

-yFkbenzoic

-trlfluororrethyl 4. 5- di hydrE. e AL,- 3-
0 obtain Conpound Nos. Al4-Al9 cof Table A

filtered over a plug of silica gel and the filtrate concentrated to give 4-formyl-2-trifluoro-
25  methyl-benzoic acid methyl ester (5.98 g), which was used without further purification. 'H-
NMR (CDCls, 400 MHz): 10.11 (s, 1H), 8.25-7.59 (m, 3H), 3.98 (s, 3H).



trifluoronethyl-4,5-di hydro-isoxazol - 3-y1]-2-net hyl -benzoic acid
(Exanpl e 119) were used instead of

445- ( 3, 5- dwerevmesehenyl) -5-tri fl uor omet hyl- 4, 5- di hydr opd-sopcedsaliordr y1
] - 2-met hyl benzoic acid to obtain Conpauygd Nos. A20, A21, A23, and A24
of Table A, respectively. Simlarly,

415- (3, 5jc|ich|oro phenyl) 5-trifluoronethyl-4,5-di hydro-i soxazol -3-y

11452( 32gb{j|ogﬁ| lrnB ablﬁ gj%?nnz I S aﬁ;h?ﬂzéExar’rp §h3:zll est)ei' was obtained from 2-bromo-

41128) di gyg aqnya@%gaam =ben¥dit a&dm@l@i éstmhmhple@)z Gi-30MR (DO a0PMEZ):

r ono
di chl or o- é%@ﬁﬁﬂ}HBE#E%?3®6nbﬁﬁtﬁ91(ﬂ3ﬁDdlhydro i soxazol - 3-y1] - 2- et hy
| - benzoic acid (Exanple 122) and
5-chl oro-415- (3, 5-di chl oro-phenyl)-5-trifluoronethyl -4, 5 di hydr oi soxa
i OI[ 53(g I EEgaxﬂ%te yil: Phpamebs ofEte /dEdRyaRb enctiAT)-2 efl@roraetlyli st siadcidimethyl

i chl or o-

25pheny1)_5_ir|fluoronethyl 4, 5-di hydro-i soxazol - 3-y11- 2- met hyl - benzo
ic acid to obtaipg Conmpound Nos. Cl-C4 of Table C, rnespectively. WO
2009/ 080250PCT/ EP2008/ 0 01 - 60 - Exanple P2; Pteoaratloqnpf
445- (3, 5- di chl 9¥0> S5-trifl UMty 1- 4, 5=~ hvo
i soxazol - 3-v) 1- 2- - N-§ 3- met hyt=t—exe~t hi et an- 3-v
(Conpounds No. A6 ofcHabl e Med

1-2-nethy|-N-(3-nethy1-1,1-dioxo-thietan-3-y1)ibenzanide (Cbnpound
No. A5 of Tabl ®o aSuspgnsion of 4-form¥e2-a&ifekamstbyl-tefzoic acid methyl ester (Example
445- (3, 5-di chl orq- phenyl)-5-trifl uo hy 5-di,hydr o-i soxazo] -
Vit 2 et Wb CSY S pe Bl amuredors el Biae dh hin ekl S sPH e
in dighl Ofrfkm%ﬁd?m@(swnﬁ)ﬁ TH }eam ASE8E was Satddlat SRbRht RAHEMNE y&rmﬁa

car bonat e In water (2 nl). A solution of 3-chloroperbenzoic
acid (" N%w)yd(rmlarg)le hvdrdw:f&mctpr(éﬂ@)h‘eaaedt(eﬂ anl thegartiad degtuds wpswtaeed at
at 0C. Themﬁlegtct 2 era reX uﬁﬁ E’,\@ E sofv%dt %s rglgove%r ﬁQhenEemHEee Lﬁncg h
anbi ent tenpera?% ours. € reaction mxture was e racte
twice wtbhgli zﬁ:bﬂa&r(mlmam& waTéinSInm;i Flﬁb@ﬁ@%r@s@bﬁﬁdﬂ&nﬂﬂﬁ@o%ﬁhﬁ%r
with brine, dried over. sodiumsulf 5. and concentrated. The

resi due wHas pashed wath baipe ;Slr%a’r)a@W@VﬂH@%Sﬁfwné&ﬁﬁ%f@HateﬂbTheﬁeSléve
Tabl.e ;A ( ggpgp

AS of %S'\abl%gs gg%olve@HH%Qﬁré\gTSmé% nie{ei;%ts?é ?ﬁegga?’e cﬁg{gﬂl uné(jjlmNy\bAG
of Tabl e évapdibtihiyRe(dBCDREBmethate Mgr)e 4- myﬁwﬁnaﬁo-memylmr;ﬂ@ro)ﬁcmsl, -benzoic

(20 5ty Odpetita 3l S fhdimafiRe s iR Rohr, g B

(CDC13, 4 1m-127)97 76bbn,AH53.08Ys,683), 6.00 (s, 111), 4.25 (d, 211),
4.05 (d, .65 (d, 111), 3.25 (d, 211), 2.45 (s, 311), 1.80 (s,
311) ppm Compound No. AS of Table A 1H NWR (CDC13 400 MHz):

7. 95- 45('” ty52 pRulg 3 B 8%.&)) EicPBethfh estel lvas dbARred
(d, 2 0 3 7081?(‘59&1’ {%% rlg ﬁéﬂ);]cﬂ' X T) %étg)gb ic aH5 en?les aS €
. ﬁom 2-bromo-4-formyl- benzmc acid methyl ester (Example 110). IH NMR (CDCls, 400
MHz): 8.08 (s, 1H), 7.89-7.54 (m, 4H), 3.95 (s, 3H).
chloro(hydroxyimino)methyl)-2-trifluoromethyl-benzoic acid

Example 112: Preparation of 4-

25  methyl ester

H Cl
HO‘N/ CF,



WO 2009/ 080250PCT1EP2008/ 010701 -61 - The foll owi ng conpounds were
made using the same net hod: Conmpound Nos. AS- AIOQ Al-A2, A22 and
A25 of Table A 5Exanple P3: Preparation of

445- ( 3, 5- dVOHPBIH%5heny1) - 5-tri f | uor omet hyl - 4, 5- di hydr J2CT/EP2008/010701

i soxazol - 3-y11- 2- net hyl - Nd1- oxo- 1- (2, 2,4t ri fl uoro-acetyl i m no) -t hi et
an- 3-y1l) - benzam de To a sol ution of

445- (3, 5-di chl oro- phenyl)-5-trifl uoronethyl-4, 5-di hydro-i soxazol - 3-
y1] - 2- net hyl - NEq 4 seixtiert 6if €{l3drodyiniine-berind)d -deluobuaaiptldck)c {dd Zedyl | n
di chl or onet hape 0.10 m ) was_added trifl uqroacetam de (0.09 g),

r hodi ungoe%%rzgéafﬂipzlam&(&?%gm %W;diﬁﬁ*ﬁ‘ﬁlﬁlé%l?%ml%&ﬁéml yapaddgs Nagioro-

. odobenzeaﬁcmﬁ%m@s’@m%g% }‘gJ &%ﬁfcﬁ%&k&@wﬁ% HfrHaG YRBieRt fehp &l for

anbi ent tenperature for 42 e reaction mxture was
concent r afethinamg. Thereaeginduistupeiwif pedediptchiaten@00 gila Fhy sails siekd calagdl

(eluent: ethyl .acetate hept a | : to.qgive 445. | .
(5 b cnbbRitsE AT o BrprIaRor Ry e riduamenyiboprgic,.
net hyl - N- {clq ryilestek 74 21 g) A5 4ol dif-LHAE PoRdet 'Y -NMREDCL,, 400 Mch:): 9.00 %TlH),
t hi et an- 3-yl kbenzam de (0.06 g) as an off-white powdér. HPLC- M5:

2. 14 mm ahd4-3.08gmyBH),(X %o(si Fders) M+ 616. WO

2009/ 080250PCT/ EP2008/ 010701 - 62 - Exanple P4. Preparation of

445- (3, 5-di chl oro- phenyl) -5-trifl uoronet hyl -4, 5- di hydr oi soxazol - 3-yl |
- N- (1-i mi no- | -Sintlatih] Bb@kro34-Ychlordhh@ioRyihmimsme i) den£do 200 thathyNesterAb a3
of Table M 5To_a sol ution o L

of . 418 ( 30aiaed ety 2o pmerfy dydoxyiming-msthyhehengaic acid methy) estey- Exynraied] U3
- 1 .

y1] - 2- et iyl N oxe: 1o 2805 44t P Po Sae i ooy Bhiat an- 3- y1 kben
zam de (Exanmple P3) (0.05 g) in nethanol (5 m) was added potassium
car bonat e_( 0. Il) orohhe I eac) 50 ' i ) j

t enper at UFE ot 4 RoUE S Wt B+ 0 5 Ao hes Lacrded -8 HE— €0 G
M Xt ure WasxGesenix aifReromtihibendofSdcitiiReMyl éstdred by chromat ography
on silica gel (eluent. 10 dichloromethane /7 nmethanol 9:1) to give
Compound No. Al13 pf Table A (0.02 g) as an anorphous soljd. 'H NWR

&n -1>((: Oy O-nhe

(CDC13, 400 }'WHZP}/ : F:1H) ; - , 6.95]J(d, 1H),
4.1-4.9 (m 6H), 4. 1H, 3.7 (d, 1H), 2.9-{3.2 (m 2,45 (s,
3H) ppm 15The foll was used for HPYC MScah fssw Met hod

(Agilent 1100 LC) with thie fofl?owi ng HPLC gradi gnt conditi @ns
(Solvent A: 0.05%of forrfPc acid in water and Sql ventaRBeoQ. 04% of
formc acid in acetonitrile / methanol 4:1) 20 fine (mnutes) 0 2.0
2.8 2.9 3.1

i5
To a solution of 4-(chloro(hydroxyimino)methyl)-2-trifluoromethyl-benzoic acid

methyl ester (Example I12) (4.21 g) in isopropanol (100 m}) was added sequentially sodium
hydrogen carbonate (2.90 g) and 1,3-dichloro-5-(1-trifluoromethyl-vinyl)-benzene (4.22 g)
(prepared according to WO 2005/085216). The reaction mixture was stirred at 60°C for 16

20 hours. The isopropanol was removed by distillation. The residue was purified over silica gel
(eluent: ethyl acetate / heptane gradient from 0:1 to 2:3) to give 4-[5-(3,5-dichloro-phenyl)-5-
trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-trifluoromethyl-benzoic acid methyl ester (4.30
g). '"H-NMR (CDCls, 400 MHz): 8.00-7.44 (m, 6H), 4.12 (4, 1H), 3.96 (s, 3H), 3.74 (d, 1H).



A(% 9500095 95 B (% 5 100 100 5 5 Flowrate (mM/mn) 1.7 1.7 1.7
1.7 1.7 WD 2009/ 089250PCT/ EP2008/ 010701 - 63 - Type of col um:
Phenonmenex Gem ni C18; Columm length: 30 mm Internal dianeter of
columm: 3 WR20094B8358| e Sjze: 3 nmicron; Tenperature: 60QCT/EP2008/0107ke
characteristic val ues obtained for each>tonpound were the retention
time ("RT", 5recorded in mnutes) and the nolecular ion, typically
the cation MH as listed in Table A, Table B and Table C. Table A
Conpounds of f ginfitdrs, 2dtomo-471(3 RAlichlore-phenyl)-5-trifluoromethyl-4,5-dihydro-

1soxazol-3-yl]-benzoic acid methy! ester was obtained from 2-bromo-4-(chloro(hydroxy-
imino)methyl)-benzoic acid methyl ester (Example 112). "H-NMR (CDCls, 400 MHz): 7.92-
7.43 (m, 6H), 4.08 (d, 1H), 3.95 (s, 3H), 3.70 (d, 1H).

Example 114: Preparation of 2-cvano-4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4.5-

dihvdrb—isoxazol-ﬁv‘—vl]—benzoic acid methvl ester

To a solution of 2-bromo-4-{5-(3,5-dichloro-phenyl)-3-triflucromethyl-4,5-dihydro-
10  isoxazol-3-yl]-benzoic acid methyl ester (Example I113) (2.52 g) in dry N, N-dimethyl- -

formamide (75 ml) was added copper(I) cyanide (1.145 g). The reaction mixture was stirred
at 160°C for 40 minutes. The reaction mixture was allowed to cool to ambient temperature
and was poured into a mixture of aqueous sodium carbonate (saturated) and water (1:2) (150
ml). The mixture was extracted with ethyl acetate (3x 70 ml). The combined organic extracts

15 were washed with water (2x 70 ml) and brine (70 ml), dried over sodium sulfate and
concentrated. The residue was re-crystallized from a mixture of diethyl ether and heptane
(1:1) to give methyl 2-cyano-4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-
isoxazol-3-yl]-benzoic acid methyl ester (1.474 g). IH-NI\/J[_R (CDCl3, 400 MHz): 8.23-7.45
(m, 6H), 4.11 (d, 1H), 4.03 (s, 3H), 3.74 (d, 1H).

20



Conp No. RBRA RS R2 Y| Y2 Y3 RT (nin) M-1 Al -CF3 3,5-.
di chl oro- phenyl - Me Me CH2 S CH2 2.24 503 A2 -CF3 3,5- dichloro-

henyl -
P y WO 2009/080250 PCT/EP2008/010701

-51-

Example I135: Preparation of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4.5-dihvdro-

150xaz0l-3-yl1]-2-trifluoromethyl-benzoic acid

H,0

KOH

To a solution of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-

5 yll-2-trifluoromethyl-benzoic acid methyl ester (Example 113) (4.3 g) in tetrahydrofuran (3
ml) and methanol (3 m!) was added a solution of potassium hydroxide (1.0 g) in water (4.0
ml). The reaction mixture was stirred at ambient temi)erature for 2 hours. The reaction
mixture was acidified by addition of hydrochloric acid (2M) (200 ml) and the mixture
exiracted with ethyl acetate (3x 100 ml). The combined organic ‘extracts were washed with

10 bnne, dried over sodium sulfate and concentrated. The residue was re-crystallized from
dichloromethane and heptane to give 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-
di}iydro-isoxazo1-3-yl]—2—triﬂuor0methyl-benzoic acid (3.58 g) as a white powder. '"H-NMR
(CDC, 400 MHZ): 8.08-7.45 (m, 6H), 4.14i(d, 1H), 3.76 (d, 1H).

15 Similarly, 2-bromo-4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-

- isoxazol-3-yl]-benzoic acid was obtained from 2-bromo-4-[5-(3,5-dichloro-phenyl)-5-
trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-benzoic acid methyl ester (Example 113). 'H-
NMR (DMSO-d6, 400 MHz): 13.74 (br s, 1H), 8.00-7.62 (m, 6H), 4.41 (m, 2H).

Similarly, 2-cyano-4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-
20 isoxazol-3-yl}-benzoic acid was obtained from 2-cyano-4-[5-(3,S—dichloro-phenyl)-S—
trifluoromethyl-4,5-dihydro-isoxazol-3-yl}-benzoic acid methyl ester (Example 114). 'H-
NMR (DMSO-d6, 400 MHz): 14.15 (br s, 1H), 8.24-7.62 (m, 6H), 4.52 {(d, 1H), 4.42 (d, 1H).
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)2 S CH2 2.28 517 A3 -CF3 3,5- dichloro- phenyl- Me H C(Me
)2 2.35 545 A4 -CF3 3,5- dichloro-phenyl- Me HCH2 S CH2

WO 2009/080250 PCT/EP2008/010701
-52 -

Example I16; Preparation of 4-bromo-2-methyl-benzoic acid fert-butyl ester

Br CH, 1. (COCI),, DMF Br CH,
OH 2. KOtBu \Eiﬂ/o 7(
o) o]

4-Bromo-2-methyl-benzoic acid (commercially available) (50 g) was suspended in

dichloromethane (500 ml). A catalytic amount of N, N-dimethylformamide (“DMF) and
oxalyl chloride (23 ml) were added to the suspension. The reaction mixture was stirred at
ambient temperature for 3 hours. The reaction mixture was concentrated and the residue
dissolved in dry tetrahydrofuran (800 ml). The solution was cooled to 2°C and added to a
solution of potassiurh tert-butoxide (39.2 g) in dry tetrahydrofuran (300 ml) dropwise at 5-
10°C. The reaction mixture was stirred at ambient temperature for 30 minutes and then
poured onto a mixture of ice and water. The mixture was extracted with ethyl acetate. The
organic extract was washed with water, dried over sodium sulfate and concentrated to give 4-
bromo-2-methyl-benzoic acid tert-butyl ester (65.3 g) as a yellow oil, which was used
without further purification. 'H-NMR (CDCls, 400 MHz): 7.70 (d, 1H), 7.40 (s, 1H), 7.35 (d,
1H), 2.58 (s, 3H), 1.60 (s, 9H).

Example 117: Preparation of 4-formyl-2-methyl-benzoic acid tert-butyl ester

0
Br CH,
DMF CH,
o] — :
7( BuLi 07(
o)
0

A solution of 4-bromo-2-methyl-benzoic acid zert-butyl ester (Example 116) (75 g) in
dry tetrahydrofuran (750 ml) was cooled to -100°C. A solution of #-butyl lithium (1.6 M in

hexane) (163 ml) was added dropwise at -100°C. The reaction mixture was stirred at -95°C
for 20 minutes. N, N-Dimethylformamide (43 ml) was added dropwise. The reaction mixture
was stirred at -95°C for 45 minutes. The reaction was quenched by addition of aqueous
ammonium chloride (saturated) (8 ml) at -90°C. The mixture was stirred for 10 minutes at
-90°C, warmed to 0° and poured on a mixture of ice and water. The mixture was allowed to
warm to ambient temperature and then extracted twice with ethyl acetate. The combined

organic phases were washed with water, dried over sodium sulfate, and concentrated to give



2.19 489 A5 -CF3 3,5- clichloro-phenyl- Me Me CH2 SO2 CH2 2.11 535 A6
-CF3 3,5- dichloro- 5|c(>)henyl- Me Me CH2 SO CH2 2.05 519 A7 -CF3 3, 5-

di chl or o- pR&h3P2/0802

10

15

20

PCT/EP2008/010701
-53.

4-formyl-2-methyl-benzoic acid fert-butyl ester (60.3 g) as yellow oil. '"H-NMR (CDCl;, 400
MHz): 10.03 (s, 1H), 7.93 (d, 1H), 7.75 (m, 2H), 2.65 (s, 3H), 1.65 (s, 9H).

Example 118: Preparation of 4-(hydroxvimino-methyl)-2-methyl-benzoic acid rerr-butyl ester

HO.
I I
H CH, HONH,.HC! y CH,
07( NaHCO, 07(
o o)

To a suspension of 4-formyl-2-methyl-benzoic acid tert-buty! ester (Example 117)

(60.3 g) and hydroxylamine hydrochloride (38.05 g) in ethanol (580 ml) was added a solution
of sodium hydrogen carbonate (46 g) in water (60 mi). The reaction mixture was stirred at
50°C for 3.5 hours. The solvent was removed and the residue diluted with ethyl acetate and
water. The phases were separated and the organic layer was washed with water, dried over
sodium sulfate and concentrated. The residue was crystallized from ethyl acetate and heptane
to give 4-(hydroxyimino-methyi)-2-methyl-benzoic acid tert-butyl ester (35.72 g) as a white
crystalline powder. 'H-NMR (CDCls, 400 MHz): 7.86 (s, 1H), 7.70 (s, 1H), 7.45 (m, 2H),
2.60 (s, 3H), 1.60 (s, 9H).

Example 119: Preparation of 4-[5-(3.5-dichloro-phenyl)- 5—tnﬂuoromethvl 4,5-dithydro-

1soxa401— 3-vl]-2-methyl-benzoic acid fere-butyl ester

1. NCS

J\©%7( ,@

NE,

To a solution of 4-(hydroxyimino-methyl)-2-methyl-benzoic acid terz-butyl ester
(Example [18) (32.5 g} in N, N-dimethylformamide (280 ml) was added N-chlorosuccinimide
(“NCS”) (18.44 g). The reaction mixture was stirred at ambient temperature for 3.5 hour. A
solution of 1,3-dichloro-5-(1-trifluoromethy!l-viny)-benzene (33.3 g) (prepared according to
WO 2005/085216) and triethylamine (19.25 ml) in N, N-dimethylformamide (220 ml) was

added dropwise to the reaction mixture. The reaction mixture was stirred at ambient
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temperature for 16 hours. Water and ethyl acetate were added and the phases were separated.
The organic layer was washed with water, dried over sodium sulfate and concentrated. The
residue was crystallized from ethyl acetate and heptane to give 4-[5-(3,5~dichloro-phenyl)-5-
trifluoromethyl-4,5-dihydro-isoxazol-3-yl}-2-methyl-benzoic acid fert-butyl ester (40.12 g).

5 'H-NMR (CDCls, 400 MHz): 7.88 (d, 1H), 7.55-7.45 (m, SH), 4.10 (d, 1H), 3.75 (d, 1H),
2.60 (s, 3H), 1.65 (s, 9H).

Similarly, 2-methyl-4-[5 —triﬂuoromethyl-S—(3-triﬂuoromet'hyl—phenyl)-4,5-dihydro-
isoxazol—3-y1].-benzoic acid tert-butyl ester was obtained when 1-trifluoromethyl-3-(1-
10 trifluoromethyl-vinyl)-benzene (prepared according to WO 2005/085216) was used as
reagent. "H-NMR (CDCls, 400 MHz): 7.87-7.26 (m, 7H), 4.14 (d, 1H), 3.75 (d, 1H), 2.59 (s,
3H), 1.60 (s, SH). o
Similarly, 4-[5-(3,5-bis-triflucromethyl-phenyl)-5-trifluoromethyl-4,5-dihydro-
isoxazol-3-yl}-2-methyl-benzoic acid terz-butyl ester was obtained when 1,3-bis-
15 trifluoromethyl-5-(1-trifluoromethyl-vinyl)-benzene (prepared according to
WO 2005/085216) was used as reagent. 'H-NMR (CDCls, 400 MHz): 8.09-7.52 (m, 6H),
421 (d, 1H), 3.76 (d, 1H), 2.59 (s, 3H), 1.60 (s, SH). '

Example 120; Alternative preparation of 4-[5-(3.5-dichloro-phenyl)-5-trifluoromethyl-4.5-

20  dihvdro-isoxazol-3-y1]-2-methyl-benzoic acid

To a solution of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-
yl]-2-methyl-benzoic acid fers-butyl ester (Example I19) (74.14 g) in dichloromethane (750

ml) was added trifluoromethy! acetic acid (“TFA”) (148 ml). The reaction mixture was
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stirred at ambient temperature for 16 hours. Ethyl acetate was added and the mixture was

washed with water, dried over sodium sulfate and concentrated. The residue was crystallized

from ethyl acetate and heptane to give 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-

dihydro-isoxazol-3-yl]-2-methyl-benzoic acid (55.0 g). 'H-NMR (CDCls, 400 MHz): 8.12 (d,
s 1H), 7.65-7.45 (m, 5H), 4.15 (d, 1H), 3.75 (d, 1H), 2.75 (s, 3H).

Similarly, 4-[5-(3-trifluoromethyl-phenyl)-5-triflucromethyl-4,5-dihydro-isoxazol-3-
ylj-2-methyl-benzoic acid was obtained when 4-[5-(3-trifluoromethyl-phenyl)-5-trifluoro-
methyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid tert-buty! ester (Example [19) was

10 . used as starting material. "H-NMR (DMSO0-d6, 400 MHz): 13.16 (s, 1H), 7.96-7.67 (m, 7TH),
4.49 (d, 1H), 4.32 (4, 1H), 2.57 (s, 3H).

: Simila-rly, 4-[5—(3,5_—bis—triﬂuoromethyl-phenyl)-5~triﬂuoromethyl-4,5-dihydr;3-
isoxazol-3 -yl]-2-methy1-beﬁzoic acid was obtained when 4'-[S-(3,S-bis-t1iﬂuoromethy1-
phenyi)-S—Iriﬂuoromethyl-4,5~dihydro-isoxazol—B~y1]-2—methy1—benzoic acid fert-butyl ester

15 (Example 119) was used as starting materjal. "H-NMR (DMSO-d6, 400 MHz): 13.18 (s, 1H),
8.35-7.67 (m, 6H), 4.50 (m, 2H), 2.58 (s, 3H).

Example 121: Preparation of 4-[5-(3,5-dichlero-phenyl)-5-trifluoromethyl-4,5-dihydro-

1soxazol-3-yl1-2-iodo-6-methvl-benzoic acid
Ci

Pd(OAC),,
Phi(OAC),, I,

CH,

20
A sealed tube purged with argon was charged with 4-{5-(3,5-dichloro-phenyl)-5-

trifluoromethyl-4,5-dihydro-isoxazol-3-y1]-2-methyl-benzoic acid (Example I5) (836 mg),
palladium(Il) acetate (45 mg), phenyl iododiacetate (1.28 g) and iodine (508 mg). N,N-

Dimethylformamide (10 ml} was added and the reaction mixture was stirred at 100°C for 1
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hour. The reaction mixture was cooled to ambient temperature then poured into water. The
mixture was extracted three times with ethyl acetate (25 ml). The combined organic extracts
were washed with water and brine, then dried over sodium sulfate and concentrated. The
residue was purified by chromatography on silica gel (eluent: dichloromethane / methanol) to
afford 4-{5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3 -yl];z-iodoTG-
methyl-benzoic acid (700 mg) as a yellow solid. "H-NMR (CDCl;, 400 MHz): 7.20-7.80 (m,
6H), 4.05 (d, 1H), 3.70 (d, 1H), 2.25 (s, 3H).

Similarly, 4-[5-(3,5-dichloro-phenyl}-5-triflucromethyl-4,5-dihydro-isoxazol-3-yl]-2-
bromo-6-methyl-benzoic acid was obtained when tetrabutylammonium bromide was used in
addition to palladium(Il) acetate, phenyl iododiacetate and iodine. "H-NMR (CDCls, 400
MHz): 7.65 (s, 1H), 7.40 (m, 3H), 7.35 (s, 1H), 4.00 (d, 1H), 3.60 (d, 1H), 2.40 (s, 3H).

Example I22: Preparation of 5-bromo-4-[5-(3,5-dichloro-phenvl)-5-triflugromethyl-4.5-

dihydro-isoxazol-3-y11-2-methyl-benzoic acid methyl ester

Pd(OAC),,
NBS

A sealed tui)e purgéd with argon was charged with 4-[5-(3,5-dichloro-phenyl)-5-
trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid methyl ester (Example I6)
(432 mg), palladium(Il) acetate (23 mg) and N-bromosuccinimide (*“NBS”) (356 mg). Acetic
acid (10 ml) was added and the reaction mixture was stirred at 100°C for 96 hours. The
reaction mixture was cooled to ambient temperature then poured into water. The mixture was
extracted three times with ethyl acetate (25 ml). The conibined organic extracts were washed
with water and brine, dried over sodium sulfate and concentrated. The residue was purified

by chromatography on silica gel (eluent: cyclohexane / ethyl acetate) to afford 5-bromo-4-[5-
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(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-yl}-2-methyl-benzoic acid
methyl ester (150 mg) as a colorless resin. 'H-NMR (CDCls, 400 MHz): 8.10 (s, 1H), 7.30-
7.50 (m, 4H), 4.20 (d, 1H), 3.80 (s, 3H), 3.75 (4, 1H), 2.45 (s, 3H).

Similarly, 5-chloro-4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-
isoxazol-3-yl]- 2-methyl-benzoic acid methyl ester was obtained N-chlorosuccinimide
(“NCS”) was used instead of N-bromosuccinimide. 'H-NMR (CDCl;, 400 MHz}: 7.90 (s,
1H), 7.50 (s, 1H), 7.40 (s, 2H), 7.35 (s, 1H), 4.20 (d, 1H), 3.80 (s, 3H), 3.75 (d, 1H), 2.50 (s,
3H).

Example 123: Preparation of 5-bromo-4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4.5-

dihvdro-isoxazol-3-vl}-2-methyl-benzoic acid

H,0

KOH

To a solution of 5-bromo-4-[5-(3,5-dichloro-phenyl)-5-triflucromethyl-4,5-dihydro-
isoxazol-3-yl]-2-methyl-benzoic acid methy! ester (Example I22) (290 mg) in tetrahydrofuran
(3 ml) was added a solution of potassium hydroxide (1.53 g) in methanol (3 ml) and water (3
ml). The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
mixture was acidified by addition of aqueous hydrochloric acid (4N). The aqueous phase was
extracted with ethyl acetate (3x 10 m1). The combined organic extracts were washed with
water (3x 10 ml) and brine, dried over sodium sulfate, and concentrated to afford 5-bromo-4-
[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-y1]-2-methyl-benzoic acid
(220 mg) as a white foam. '"H-NMR (CDCls, 400 MHz): 8.20 (s, 1H), 7.30-7.50 (m, 4H),
4.20 (d, 1H), 3.80 (d, 1H), 2.50 (s, 3H).
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Similarly, 5-chloro-4-[5-(3,5-dichloro-phenyl)-5-triflucromethyl-4,5-dihydro-~
isoxazol-3-yl]- 2-methyl-benzoic acid was obtained from 5-chloro-4-{5-(3,5-dichloro-
phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid methyl ester
(Example 122). "H-NMR (CDCls, 400 MHz): 8.05 (s, 1H), 7.55 (s, 1H), 7.42 (s, 2H), 7.38 (s,
1H), 4.20 (d, 1H), 3.80 (d, 1H), 2.55 (s, 3H).

Example P1: Preparation of 4-[5-(3.5-dichloro -nhenvl)-S-triﬂuoromethyl-4,S-dihvdro-

isoxazol-3-yi}-2-methyl-N-(3-methyl-thietan-3-vI)-benzamide (Compound No. Al of Table
A)

1. (COCI),
DMF
2. H,N
NET,

F.C_ O~N

|
O 0
H
N
cl o} HPDS

To a solution of 4-[5-(3,5-dichloro-phenyl)-5-triflucromethyl-4,5-dihydro-isoxazol-3-
y1]-2-methyl-benzoic acid (0.5 g) (Example I5) in dichloromethane (3 ml) was added oxalyl
chloride (0.122 ml). After addition of N,N-dimethylformamide (“DMF”") (2 drops) the
reaction mixture was stirred at ambient temperature for 18 hours. The reaction mixture was
concenirated to give the acid chloride as a yellow solid, which was used without further
purification. Triethylamine (0.05 ml) and 3-methyl-thietan-3-ylamine (28 mg) (prepared
according to WO 2007/080131) were added to a solution of the acid chloride (100 mg) in
toluene (4 ml). The reaction mixture was stirred at ambient temperature for 2 hours. The
reaction mixture was diluted with water and ethyl acetate and the phases were separated. The
organic phase was washed twice with water, dried over sodium sulfate and concentrated. The
residue was purified by preparative HPLC to give Compound No. Al of Table A (118 mg) as
a colorless solid. "H-NMR (CDCls, 400 MHz): 7.55-7.45 (m, 6H), 5.90 (s, 1H), 4.05 (d, 1H),
3.85(d, 2H), 3.70 (d, 1H), 3.10 (d, 2H), 2.50 (s, 3H), 1.85 (s, 3H) ppm.
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Similarly, 2,2-dimethyl-thietan-3-ylamine (prepared according to WO 2007/080131),
2,2,4 4-tetramethyl-thietan-3-ylamine (prepared according to WO 2007/080131), thietan-3-
ylamine (prepared according to WO 2007/080131), 3-(aminomethyl)-azetidine-1 -carboxyllic
acid fert-butyl ester (CAS RN 325775-44—8., commercially available), and 1-(benzyl)-2-
azetidinemethanamine (CAS RN 46193-94-6, commercially available) were used instead of
3-methyl-thietan-3-ylamine to obtain Compound Nos. A2, A3 and A4 of Table A, and
Compound Nos. B1 and B2 of Table B, respectively.

Similarly, 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydroisoxazol-3-yl]-2-
trifluoromethyl-benzoic acid (Example 114), 2-bromo-4-[5-(3,5-dichloro-phenyl)-5-trifluoro-
methyl-4,5-dihydro-isoxazol-3-yl]-benzoic acid (Example 114), and 2-cyano-4-[5-(3,5-
dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-benzoic acid (Example 114)
were used instead of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-
yl]-2-methyl-benzoic acid to obtain Compound Nos. A14-A19 of Table A, respectively.

Similarly, 4-[5-(3-trifluoromethyl-phenyl)-5-triflucromethyl-4,5-dihydro-isoxazol-3-
yl]-?.-methyl—Benzoic acid (Example 119} and 4-[5-(3,5-bis-trifluoromethyl-phenyl)-5-
trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid (Exarhple 119) were used
instead of 4—1’_5«(3,S-dichloro-phenyl)—S—triﬂuoromethyl-4,5-dihydro-isoxazol—3-yl}-2-methyl-
benzoic acid to obtain Compound Nos. A20, A21, A23, and A24 of Table A, respectively.

Similarly, 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-
bromo-6-methyl-benzoic acid (Example 120), 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-
4,5-dihydro-isoxazol-3-yl]-2-iodo-6-methyl-benzoic acid (Example 120), 5-bromo-4-[5-(3,5-
dichloro-phenyl)-5-triflucromethyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid
(Example [22) and 5-chloro-4-{5-(3,5-dichlore-phenyl)-5-trifluoromethyl-4,5-dihydro-
isoxazol-3-yl]- 2-methyl-benzoic acid (Example 122) were used instead of 4-[5-(3,5-dichloro-
phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-yl]-2-methyl-benzoic acid to obtain
Compound Nos. C1-C4 of Table C, respectively.
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Example P2: Preparation of 4-{5-{ 3.5-dichlor‘o-phenyl)—ii—triﬂuoromethﬂ—zi,s-duihvdro-
isoxazol-3-y1]-2-methyl-N-(3-methyl-1-oxo-thietan-3-yl}-benzamide (Compounds No. A6
and A7 of Table A) and 4-[5-(3.5-dichloro-phenyl)-5-trifluoromethyl-4.5-dihvdro-isoxazol-
3-y1)-2-methyl-N-{3-methyl-1,1-dioxo-thietan-3-yl)-benzamide (Compound No. A5 of Table
A)

FC. O~y
|
N CH,
H
N : MCPBA
L ?E\S NaHCO,

o H,
cl Hs +  d o
H H
“ T
=0
0o HWSQ cl 0 HC -8

To 4 solution of 4-{5-(3,5-dichloro-phenyl)-5-trifluoromethy!-4,5-dihydro-isoxazol-3-
y1]-2-methyl-N-(3-methyl-thietan-3-yl)-benzamide (Example P1) (81 mg) in dichloromethane
(6 ml) was added a solution of sodium hydrogen carbonate (81 mg) in water (2 mi). A
solution of 3-chloroperbenzoic acid (“MCPBA”) (40 mg) in dichloromethane (1 ml) was
added dropwise at 0°C. The reaction mixture was stirred at 0°C for 30 minutes and at
ambient temperature for 3 hours. The reaction mixture was extracted twice with dichloro-

methane. The combined organic phases were washed with brine, dried over sodium sulfate

and concentrated. The residue was purified by preparative HPLC to give Compound No. A6

of Table A (48 mg), Compound No. A7 of Table A (12 mg) and Compound No. AS of Table
A (16 mg), all as colorless solids.
Compound No. A6 of Table A. "H-NMR (CDCls, 400 MHz): 7.55-7.35 (m, 6H), 6.05
(s, 1H), 4.10 (4, 1H), 3.95 (d, 2H), 3.65 (d, 2H), 3.60 (d, 2H), 2.45 (s, 3H), 1.60 (s, 3H) ppm.
Compound No. A7 of Table A, "H-NMR (CDCls, 400 MHz): 7.55-7.45 (m, 6H), 6.00
(s, 1H), 4.25 (d, 2H), 4.05 (d, 1H), 3.65 (d, 1H), 3.25 (d, 2H), 2.45 (s, 3H), 1.80 (s, 3H) ppm.
Compound No. A5 of Table A. "H-NMR (CDCls, 400 MHz): 7.55-7.45 (m, 6H), 6.20
(s, 1H), 4.50 (d, 2H), 4.20 (d, 1H), 4.05 (d, 2H), 3.70 (d, 1H), 2.45 (s, 3H), 1.90 (s, 3H) ppm. -
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The following compounds were made using the same method: Compound Nos. AS-

Al0Q, A11-Al12, A22 and A25 of Table A.

5

1soxazol-3-y1]-2-methyl-N-(1-0x0-1-(2,2.2-trifluoro-acetylimino)-thietan-3-yl}-benzamide

F,.C_ O-N PhI(OAc),
| MgO

CH
Cl O O ; Rh,(OAC),
N
T\ O
Cl o) Ss J‘L

0 F.C7 “NH

2

FaC Oﬁ,N

=N
cl o) t\s

To a solution of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazoi-3-

yl]-2-methyl-N-(1-oxo-thietan-3-yl)-benzamide (Example P2) (0.2 g) in dichloromethane (20

10 ml) was added trifluoroacetamide (0.09 g), rhodium(Il) acetate dimer (0.02 g), magnesium
oxide (0.07 g) and iodobenzene diacetate (0.19 g). The reaction mixture was stirred at
ambient temperature for 42 hours. The reaction mixture was concentrated and the residue
purified by chromatography on silica gel (eluent: ethyl acetate / heptane 1:1) to give 4-[5-
(3,3-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-ylj-2-methyl-N-{ 1 -oxo0-1-

15 (2,2,2-trifluoro-acetylimino)- thictan~3;yl]-benzamidc (0.06 g) as an off-white powder.
HPLC-MS: RT 2.14 min and 2.18 min (two isomers) MH+ 616.
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Example P4: Preparation of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4.5-dihydro-

isoxazol-3-y1]-N-(L-imino-1-oxo-thietan-3-yl)-2-methyl-benzamide (Compound No. Al3 of

Table A)
.
: Q
H
N %cg
\E\st
!
O
F,C O\
O CCh
\E\sf-NH
5 To a solution of 4-[5-(3,5-dichloro-phenyl)-5-trifluoromethyl-4,5-dihydro-isoxazol-3-

yl]-2-methyl-N-[1-0x0-1-(2,2,2-trifluoro-acetylimino)-thietan-3-yl]-benzamide (Example P3)
(0.05 g) in methanol (5 ml) was added potassium carbonate (0.06 g). The reaction mixture
was stirred at ambient temperature for 4 hours. Water (0.5 ml) was added and the reaction
mixture was concentrated and the residue purified by chromatography (:;n silica gel (éluent:

10 dichloromethane / methanol 9:1) to give Compound No. Al3 of Table A (0.02 g) as an
amorphous solid. "H-NMR (CDCls, 400 MHz): 7.85 (d, 1H), 7.45-7.55 (m, 6H), 6.95 (d,
1H), 4.1-4.9 (m, 6H), 4.05 (d, 1H), 3.7 (d, 1H), 2.9-3.2 (m, 2H), 2.45 (s, 3H) ppm.

15 The following method was used for HPL.C-MS analysis:
Method (Agilent 1100 LC) with the following HPLC gradient conditions (Solvent A: 0.05%

of formic acid in water and Solvent B: 0.04% of formic acid in acetonitrile / methanol 4:1)

Time (minutes) A (%) B (%) Flow rate (ml/min)
0 95 5 1.7
20 2.0 0 100 1.7
2.8 0 100 1.7
2.9 95 5 1.7

3.1 95 5 1.7
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Type of column: Phenomenex Gemint C18; Column length: 30 mun; Internal diameter of

column: 3 mm; Particle Size: 3 micron; Temperature: 60°C.
The characteristic values obtained for each compound were the retention time (“RT”,
5 recorded in minutes) and the molecular ion, typically the cation MH" as listed in Table A,

Table B and Table C.

Table A: Compounds of formula (Ta):

(la)

Comp |R® R* R® R? Y! Y? Y? RT |MH"
No. {(rmin)
Al -CF; }3,5- Me Me CH, |{S CH, 1224 |503
dichloro-
phenyl-
A2 -CFs | 3,5- Me H CMe | S CH, |228 517
dichloro- )2
phenyl- -
A3 -CFs | 3,5- Me H CMe | S CMe | 235 545
dichloro- )2 )2
phenyl-
Ad -CF; | 3,5- Me H CH; S CH, |2.19 (489
dichloro-
phenyl-
AS -CF; | 3,5- Me Me CH; SG; CH, |211 535
dichloro-
. phenyl- |. .
A6 -CF; [ 3,5- Me Me CH; SO* | CH,; |[2.05 519
dichloro-
phenyl-
A7 -CF; | 3,5- Me Me CH, |SO** |CH, |2.05 519
dichloro-
phenyl-
A8 -CF3 | 3,5- Me H CH; SO* |[CH, |[2.01 505
dichloro-
phenyi- )
A9 -CF3 | 3,5- Me H CH, |[SO** |CH; |2.01 505
-dichloro-
phenyl-




OC(CH3) 3 B2 M HNCH2- CH2 CH2 1.54 576 C6H5 WO
2009/ 080250PCT/ EP2008/ 010701
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Comp | R’ R R’ R’ RT |MH
No (min)

Al0 -CF; | 3,5- Me H CH, SO, CH, 2.07 521
dichloro-
phenyl-

All | -CF; |3,5- Me H C{Me |SO* |CH, {205 |[533
dichloro- )2
phenyl-

Al2 -CF; 3,5- Me H C(Me | SO** {CH, 2.03 533
dichloro- )2
phenyl-

Al3 -CF; 3,5- Me H CH, SON | CH; 1.95 520
dichloro- H
phenyl-

Al4 -CFy | 3,5- -CF; | Me CH; S CH, 2.16 557
dichloro-~
phenyl-

Al5 | -CF3 |3,5- -CF; | H CH; |S CH, |2.08 [543
dichloro-
phenyl-

Al6 -CF; 3,5- -Br Me CH; S CH; 222 569
dichloro-
phenyl-

Al7 -CF3y {3,5- -Br B CH, S CH, 2.10 555
dichloro-
phenyl-

Al8 | -CF; |3, TN |Me |CH |S CH, |213 |514
dichloro-
 phenyl-

Al9 |-CFz |{3,5- -CN | H CH, (S CH; [1.85 {498
dichloro-
phenyl-

A20 |-CFs |3- Me H CH, 1{S CH, {189 |489
trifluoro
methyl-
phenyl-

A21 | -CF; |3,5-bis- |Me Me CH, |S CH; (216 |571
(trifluoro
methyl)-
phenyl-

A22 |-CFy [3,5-bis- | Me H CH, [SO* |[CH; {172 573
(trifluoro
methyl)-
phenyl-




- 66 - Conp No. R3 R4 R5 R51' R5b Rsd Mp. RT (nin) M C | -CF3
3,5- M0 HH Br 107C 2.20 567/

WO 2009/080250 PCT/EP2008/010701
- 65 -
Comp | R® R* R’ R Y Y’ Y’ RT |MH'
No. {(min)
A23 | -CF3 |3,5-bis- | Me H CH, |S CH, |2.06 |557
(trifluoro
methyl)-
. phenyl-
A24 .| -CFs |3- Me Me CH, |S CH, [1.98 |503
‘ trifluoro
methyl-
phenyl- ‘
A25 [-CFy |3- Me |H CH, |SO" |CH, [1.53 |[s0s
trifluoro
methyl-
phenyl-

# = Mixture of diastereomer A and diastereomer B; * = Diastereomer A (absolute

stereochemistry unknown); ** = Diastereomer B (absolute stereochemistry unknown).

Table B: Compounds of formula (Th):

(Ib)

YG\-.\;Z
Comp {R’ R? y! Y* Y? RT (min) | MH"
No. '
B1 Me [H CH, N-CO- CH, 2.21 586
QC(CH,)s '
B2 Me [H N-CH,- | CH, CH, 1.54 576
CeHs




di chl or o-
di chl or o-
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phenyl -

WO 200%/080250 PCT/EP2008/010701

-66 -
Table C: Compounds of formula (Ic):
a O—mN R
(Ic)
L7
= [R® [rR*® |[R® [Mp. |RT |MH
. (min)
Ci -CFy |3,5- Me H H Br 107°C | 2.20 567/
: dichloro- - 569
phenyl-

C2 -CF; | 3,5 Me H H 1 87°C {224 615/
dichloro- 616
phenyl-

C3 -CF; | 3,5- Me H Br H 92°C {222 567/
dichloro- 569
phenyl-

C4 -CF3 | 3,5- Me H Cl H 63.5 2.22 521/
dichloro- 522
phenyl-

Biological examples

This Example illustrates the pesticidal/insecticidal properties of cdmpounds of formula (I).

Tests were performed as follows:

Spodoptera littoralis (Bgyptian cotton leafworm):

Cotton leaf discs were placed on agar in a 24-well microtiter plate and sprayed with test

solutions at an application rate of 200 ppm. After drying, the leaf discs were infested with 5

L1 larvae. The samples were checked for mortality, feeding behavior, and growth regulation

3 days after treatment (DAT).

The following compounds gave at least 80% control of Spodoptera littoralis: Al, A2, A3,

A4, A5, A6, A7, A8, A9, A10, All, Al12, Al13, Al4, AlS5, Al6, Al7, A20, A21, A22, A23,

A24, A25.




616 C3 -CF3 3,5- Me H Br H 92C 2.22 567 / di chl oro- phenyl -

569 4

10

15

20

25

30

WO 2009/080250 PCT/EP2008/010701
-67 -

Heliothis virescens (Tobacco budworm):

Eggs (0-24 h old) were placed in 24-well microtiter plate on artificial diet and treated with
test solutions at an application rate of 200 ppm (concentration in well 18 ppm) by pipetting.
After an incubation period of 4 days, samples were checked for egg mortality, larval
mortality, and growth regulation.

The following compounds gave at least 80% control of Heliothis virescens: Al, A2, A3, A4,
AS, A6, A7, A8, A9, A10, Al1, Al12, A13, Al4, AlS, Al6, Al7, A20, A21, A22, A23, A24,
A25,Cl1,C2,C3, C4.

Plutella xylostella (Diamond back moth):

24-well microtiter plate (MTP) with artificial diet was treated with test solutions at an
application rate of 200 ppm (concentration in well 18 ppm) by pipetting. After drying, the
MTP’s were infested with L2 larvae (7-12 per well). After an incubation period of 6 days,
samples were checked for larval mortality and growth regulation.

The following compounds gave at least 80% control of Plutella xylostella: Al, A2, A3, A4,
AS, A6, AT, A8, A9, A10, All, A12, Al13, Al4, Al5, Al6, Al7, A20, A21, A22, A23, A24,
A25,Cl, C2,C3, C4. '

Diabrotica balteata (Corn root worm):

A 24-well microtiter plate (MTP) with artificial diet was treated with test solutions at an
application rate of 200 ppm (concentration in well 18 ppm) by pipetting. After drying, the
MTP’s were infested with L2 larvae (6-10 per well). After an incubation period of 5 days,
samples were checked for larval mortality and growth regulation.

The following compounds gave at least 80% control of Diabrotica balteata: Al, A2, A3, A4,
A5, A6, A7, A8, A9, Al10, All, A12, A13, Al4, Al5, Al6, Al17, A20, A2]1, A22, A23, A24,
A25,B1, Cl1, C2, C3, C4.

Thrips tabaci (Onion thrips):

Sunflower leaf discs were placed on agar in a 24-well microtiter plate and sprayed with test
solutions at an application rate of 200 ppm. After drying, the leaf discs were infested with an
aphid population of mixed ages. After an incubation period of 7 days, samples were checked

for mortality.



-CF3 3,5- M HO H63.5 2.22 521 / di chl oro- phenyl - 522 5
Bi ol ogi cal exanples This Exanple illustrates the
pesticidal/insecticidal properties of conpounds of formula Zéql’f? Tests
wer e perf oVABEPIR&2FG| | ows: 10 Spodoptera littoralis (ERyRERANEHOt on
| eafwornm): Cotton |eaf discs were plac@&gd-on agar in a 24-well
mcrotiter plate and sprayed with test solutions at an application
rate of 200 ppm After drying, the |l eaf discs were infested with 5 LI

larvae. Thee ?&iﬁ%@gcoggeﬁ&g%ﬁ%afwgowmu Mwigh 2RO A 1 DRE AN, OLs, 3N
growt h regul ation ys after treatnent (DAT).
A6, A7, A8, A9, A10, All, Al2, Al3, Al4, AlS5, Al6, Al17, A20, A21, A22, A23, A24,

A25,C2, C3,C4.

5  Tetranychus urticae (Two-spotted spider mite):

Bean leaf discs on agar in 24-well microtiter plates were sprayed with test solutions at an
application rate of 200 ppm. After drying, the leaf discs are infested with mite populations of
mixed ages. 8 days later, discs are checked for egg mortality, larval mortality, and adult
mortality.

10  The following compounds gave at least 80% control of Tetranychus urticae: Al, A2, A3, A4,
A5, A6, A7, A8, A9, Al0, All, Al2, Al3, Al4, AlS, Alo, Al7, A20, A21, A22, A23, A24,
A25.

Compound Nos. Al8 and A19, and Compound No. B2 of Table B was tested using
15  the same protocols and showed little or no effect on mortality, feeding behavior, or growth

regulation under the test conditions.



15 The foll owi ng conmpounds gave at | east 80% control of Spodoptera
littoralis: A, A2, A3, A4, A5, A6, A%p-A8, A9, Al0, All, A2, Al3,
Al4, Al5, Ale6, Al7, A20, A21, A22, A23, A24, A25. WO

2009/ 080250PCT/ EP2008/ 010701 - 67 - Heliothis virescens (Tobacco
budwor GLABGSs (0-24 h old) were placed in 24-well mcrotiter plate
on artificial diet and treated with test solutions at an application
rate of 200 ppm (concentration in well 18 ppm by pipetting. After an
i ncubatji on g@{:blggoﬁfdg‘ffg&ylﬁa(l?‘anpl es were checked for egg nortality,

| arval nortality, and growth ' regul ation. The foll ow ng conpounds gave
at |least 80%control of Heliothis virescens: A, A2, A3, A4, A5, A6,
A7, A8, A9, Al0, Al, A2, A13, Al4, Al5, Al6, Al7, A20, A2l1, A22,
A23, A24, A25, C, C2, R 10 Phttella xylostella (D anond back
not h): 24-wel | mCI‘OtIth MIP) with artificial diet was
treated with test sol uti ons at pI |2at| ~yat e of )200 ppm
(concentration in well 18 ppm A ter ing, the MIP' s
were infested with L2 |arvae (7- After an i ncubati on
period of 6 days, sanples were checke@for arval nortality and
growt h regul ation. 15 The foll owi ng conpounds gave at |east 80%
cont r olwlsteif| utel | a xyl ostella: Al, A2 A3, A4, A5, A6, A7, A8, A9,

AL, Ak g 2 ofd1R ol BB M A00y (3 A0 003, ho4, 25,

mCI‘OtIqugoﬂj/@hQ)r(qMﬁﬂl wth artificial diet was treated with test
solutions at an a%pllcatlon rate of 200 ém(concentratlon in well 18

ppm) by Wiaseree bep ﬂﬁtf‘sﬁlkmh Hirtghalpplkyh/Ep (salikerd, Cnfendestkanit K212

| ar vae p r an incubation period of 5 days, sanples
wer e chdé‘gl&( lf %C all%&ral ity and growth regul ation. The
f ol | owiRdgs hpdmgunds cgabkgl al-CakslcadRy e ot @ o allfoxbtabsmil4; ca bal t eat a:

A, A2, ,A3 25 A5, A6, A7, A8,.A9, Al10, All, A 2, Al13, Al4, A15,
A6, AR Ismog%ﬂrcﬁzalkﬂzs A24, A25, BI, O, C2, C3, C4. Thrips
tabaci g3 ). Sunfl ower Ieaf di scs were placed on agar in a
24- we K%E?gg%l{léérm fate and sprayed with test 30 solutions at an
appl i CER iiparyt at &ybfub2OMtedim onditd dreaRYionhetetdegclybarf hettirsas] yheulsstituted by
i nfested WI h ~aphid popul ation of m xed ages. After an incubation
peri od °8f ot ; sanpl es were checked for nortality. WO

2009/ 08p2§8 EQYEE%QQ& ili@f?an%' of aB&her C-,Fﬁq{Sf Ql $©%@%4ﬁ8%9&‘ﬂﬁ§0m a2
| east 80%_ cont r ol Y%abaci : A5, A6, A7, A8,

A9, Al@I‘YAII?rIlOt/@IQ A13 A14 Al5, A16 A17 A20, A21, A22, A23, A24,

foat qRRdLRYis TdepBl eﬁtlﬁﬁ&égﬁ Srdd, 535 T B00 S aRAEST T SR

t est sqigualbmalﬁtcgﬂcg c@ta:éhaloaﬂctyﬁylotl%Qﬂk@gmclzﬁgh@lbalﬁbyy,r@g, t he
| eaf discs are infested with mte ations of m xed ,ages. 8 days
| at er, (drkkexyoarhonyhetriber armlrowggalwgammteﬁ byl e thremR a1 hejeroagpbior

adul t 'ﬂg{e}c?a_lrfyl (%tlonally substituted by one to three R, or where two R® are adjacent, the two R’
may together with the carbon atoms to which the two R® are bonded form a 5-membered ring,
wherein the 5-membered ring is -OCH=N-, -SCH=N-, -OCR10=N-, or —SCR1°=N-;
each R®is independently halogen, cyano, nitro, C;-Cgalkyl, C|-Cghaloalkyl, C;-Cgalkoxy, C;-
Cshaloalkoxy, or Ci-Cgalkoxycarbonyl-;
each R” and R® is independently hydrogen, halogen, C,-Cgalkyl, or C;-Cghaloalkyl,
each R!? is independently halogen, cyano, nitro, C,-Csalkyl, C,-Cghaloalkyl, C,-Csalkoxy, Ci-
Cshaloalkoxy, or C;-Cgalkoxycarbonyl-; or a salt or N-oxide thereof,
wherein the term “aryl” refers to phenyl, naphthalenyl, anthracenyl, indeny! or phenanthrenyl;
wherein the term “heterocyclyl” refers to heteroaryl and their unsaturated or partially

unsaturated analogues; and



10 The foll owi ng compounds gave at |east 80% control of Tetranychus
urticae: A, A2, A3, A4, A5, A6, A7, -A8-. A9, Al0, All, A2, Al3, Al4,
Al5, Al6, Al7, A20, A21, A22, A23, A24, A25. Conmpound Nos.

Al 8 and A19, and Conpound No. B2 of Table B was tested using 15the
sane prwiicoeioltise tamd “bdternex)]’ refdrk & mmonocyefit gotupealented thwin pyridi,eedi ng
behavi or,. or. growt h, regul ati.o undc.?r t he test conqiﬂtRi ons - 69 -

CLAI Vs PyTidazi HRAY L R ¥R, pyTsolylapyrazalyl, igidazolilpipiazoly], totrazolyly |
Adj - - - -furan;,rl-, thjwﬁe}'}'ﬂ/l, %zoMﬁ%&laﬂo@i‘; oxAdiazdN, B0\, 1B6BidzHERRDERMiA01y],
of one another 'CGH CR5, or nitrogen; Gl is oxygen or sulfur; L is a
si ngl e drarbdeyclit g@8alskigtted GlonCgiadlamil kopinoli@gl, gBmbkaimyl, benzimidazolyl,

C2- C8hal oal kenyl , . C2- . Csal k | . or C2-C8hal oal kynyl; 12.1 is
hydr oget™® lpg%qqyk;lpc} b@ilz-of%g‘iﬁ%ﬁlﬁlar bonyl -, or G -CBal koxycarbonyl -;
R2 is hydrogen, or Cl-C8alkyl; R3 is Cl-C8haloalkyl; R4 is aryl or
aryl substituted by one to three R6, or heterocyclyl or heterocyclyl
subst i tAit ed Ayoropeindaceonding tRGlaimtl whereiaryl ig €-Biseh in el dddn i
anot her, £R7128, .S. SO, 52 rovi ded that one of Y1, Y2 or Y3 is not
CR7RS; “&at 'é@hfigl}eﬁed%ggﬁsd%’ﬁ%ﬁ%' hal ogen, cyano, nitro, CI-C8alkyl,
Cl - C8hal oal kyl, C2-Csal kenyl, C2- C8hal oal kenyl, C2-C8al kYl Y1,
C2- C8hal oal kynyl , G - C8al koxy, G -C8hal oal ko>(<;}/, Cl Csal koxycar bonyl -,
aryl or3-ar ylA epmpemd dcgordingse iany paelotslaimsd e whersin IRis a $ngladeed. Sar v
or het I 1 substituted by one to three Rl, or where two
R5 ar eeéasg?t%é)ﬁt%?tqsﬁ%g%lk " s may together with the carbon atons to
which the two R5 are bonded forma 5-nenbered ring, wherein the
5-menbered rj is -OCH=N-, -SCH=N-, - i c=N-, .- =N-;

e e4r.e r;'x ggmi)gund according to any one of cl%n@l lcto 3 whgr[am Rscils?]iydrogen, methyl,

ethyl, methylcarbonyl-, or methoxycarbonyl-.

5. A compound according to any one of claims 1 to 4 wherein R? is hydrogen or methyl.
6. A compound according to any one of claims 1 to 5 wherein R? is chlorodifluoromethyl
or trifluoromethyl.

7. A compound according to any one of claims 1 to 6 wherein R* is phenyl or phenyl

substituted by one to three RS.

8. A compound according to any one of claims 1 to 7 wherein Y2is 8, SO, or SO, and

Y' and Y? are independently of another CR7R?,

9. A compound according to any one of claims 1 to 8 wherein each R’ is independently
halogen, cyano, nitro, C;-Cgalkyl, C{-Cghaloalkyl, C,-Cgalkenyl, C,-Cshaloalkenyl, C»-
Cgalkynyl, C,-Cghaloalkynyl, C,-Cgalkoxy, C;-Cghaloalkoxy, or C;-Csalkoxycarbonyl-.

10. A compound according to any one of claims 1 to 9 wherein each R® is independently
bromo, chloro, fluoro, cyano, nitro, methyl, ethyl, trifluoromethyl, methoxy, difluoromethoxy,

trifluoromethoxy, or methoxycarbonyl-,



each R6 is independently hal ogen, cyano, nitro, Cl-C8alkyl,

Cl- C8hal oal kyl , C1-C8al koxy, C C8hal-gal-koxy, or

G - C8al koxycar bonyl -; each R7 and R8 is independently hydrogen,

hal ogen, Cl-C8al kyl, or Cl-C8hal oal kyl; each Rl is |ndependently
hal ogen,l. cyaqncompmundmcccildlr@alaky bpe of cl@sivall toalOkyhereiGta@sR| ukB’ isC1-
CBhanaI X @ﬁ hp C8aIkOXé%grbonyl ; or a salt or N oxide thereof;
wher ei d¢ %\Yg¥@Fn°FE? ’S to phenyl, napht hal enyl , ant hr aceny| .
i ndenyl or phenanthrenyl wherein the term"heterocyclyr refers to
het eroaryl and their unsat ur at ed or partially unsaturated anal ogues;
and - 120 - Aveenpeundifidomadada het eroaryl " refers to a nonocyclic
group selected frompyyidyl, pyridazinyl, pyrimdinyl, pyrazinyl,
pyrrolyl, pyrazolyl, |"dazonI triazonI, tetrazolyl, furanyl,
thlophenyl oxazolyl j Oxazo yI oxadi azol yl, thiazolyl,
isothiazolyl, and this 20| vy ‘Nor a bicyclic group selected from
qui nol i nyl, cinnol i nyls=gui Hexalli nyl beﬁ2|n1dazolyl (I
benzot hi ophenyl, an@l benzbihi adi azé npound according to

claiml wherein Al is GR5; A2 is ABN <dH and A4 is CH and
wherein G is oxygen. 3. A conpountt”acgpr di to any one of clains 1
or 2 wherein L is a single bond, Cl- Coldyl, Cl - GBhal oal kyl . 4. A

conpound accordlng to any one of clalns lto 3 mherelq R1 |s2

hydr ogerhergipGiys oxyehyR | isherdivgen & iohydrogenp R embibyl danhEHy| Y is S550Akr
conpouEg?aceg§dl to any one of clainms 1 to 4 wherein R2 i s hydrogen
or Q%%hpound according to any one of clains 1 to 5
wherein R3 is chlorodifluoronethyl or trifluoronmethyl. 7. A conpound
accordlng to any one of clains 1 to 6 wherein R4 is phenyl or phenyl
subst i tldt ed Aogorprendetiorrada 8) 8. A conpound according to any one
of claims 1 to 7 whergpn Y2 is S, SO or S, and Y1 and Y3 are

i ndependent |y of anotherNCIeR8 9. A conpound according to any one
of clains 1 to 8 mhereln eachZRS IS |ndependently halogen cyano,

nitro, Cl-C8alkyl, ha dal yI kenyl qg@aloalkenyl Cr
C8al kynyl , C2- C8ha|oa|kyny4 C8§Ik hCI-C8hana
Cl- C8a|koxycarbony| ound ecordlng to any one of clains

Ito 9 wherein each R6 |s |ndepen ntly bromo, chloro, fluoro, cyano,
nitro, nethyl, ethyI tr|fluoronethyl met hoxy, difl uoronet hoxy,
trifl uovhenen Hsdx& ¢ Afeb RERDHIHYY> and Y*7dre as ddfinedAn claimdrmca salt or N-
accordin one of clainms 1 to 10 wherein each R7 and R5 is
indepeﬁégﬁﬁﬁyaﬁ§8?ogen or methyl. 12. A conpound of fornula la C

a compound of formula (XI")
HO.,

I
01)\//AiA1 R' Yi.2
LT oo
\A4/K’_r ~L R2 Y

wherein A!, A2, A3, A* G, L, R}, Rz, Y', Y? and Y? are as defined in claim 1; or a salt or N-
oxide thereof; or

a compound of formula (XII)
0

H)'H/ 1 R1 Y3\Y

AB% 4 (XIn)



wherein GL is oxygen, Rl is hydrogen, R2 is hydrogen, R5 is nethyl,
Yl is CH2, Y2 is S SO or SO, and Y372s CH2. 13. A conmpound of
formula (XI) HO A2, ARL N (X1 ) wherein Al, A2, A3, A4, Gl, L,
Rl, Rz, Y1, Y2 a dY3areasdf|ned|ncaimI;or_asaltor N- oxi de
thereofWhe@?mé& npoouﬁd,@%uar, , X' (X and YiorRiag defireeddn tlagm, ly or g pglier Y-
Al, A2 A3, A4, 01, L, RL, R2, Y1, Y2 and Y3 are as
defl ne%fdr,]w}ﬁ?rg?fnoi a salt or N-oxi de thereof or a conpound of

formula (Xl la)cothpddnd. bﬂﬁ)’rﬂaﬂlBJ(X}[Ij\

Al R1 Y3—-_Y
A&Aiﬁ( (i)

wherein A', A%, A’ A%, G!, L, R', R% Y!, Y? and Y? are as defined in claim 1 and X" is
halogen; or a salt or N-oxide thereof; or

a compound of formula (XIV)
HO .

N
|
HN" ‘“lA1 R' iy (XIV)
AN N /F h
\AMHT L R Y

wherein A', A%, A%, A*, G', L, R", R?, Y', Y* and Y* are as defined in claim 1; or a salt or N~
oxide thereof; or

a compound of formula (XV)

1

AKA J}(

wherein A', Az, A3, A4, Gl, L, Rl, Rz, Yl, Y2 and Y? are as defined in claim 1; or a salt or N-

oxide thereof: or

a compound of formula (XVIII)
O

Me)JY 1 R1 Y3---..Y (XVIII)
’*S*Akm

wherein A', A%, A*, A*, G', L, R!, R*, Y!, Y? and Y° are as defined in claim 1; or a salt or N-

oxide thereof; or



R2 - 72 - wherein Al, A2, A3, A, d, L, R, R, Yl, Y2 and Y3 are
as defined in claiml1; or a salt or Ngygxide thereof; or a conpound of
formula (XII1) XsA2 A1 Ry3,2 (XIll) G R2 wherein Al, A2, A3, A4, 4,
L, R, R2, Y1, Y2 and Y3 are as defined in claim1 and X5 is hal ogen;
or a salt oraddnpondéof feemetf (XI&) a conpound of forrmula (XIV) HO 2
Al R wherein Al, HA,A4,GI,L, R, R, YI, Y2 and Y3 are as
defined in claimilgriolf a aItAglr N- oxi de thereof; or a conpound of
AN

formul a (XV) NCA2, R R Ya‘"‘Yz
| \ / (XIX)
AN 4 N V!
A g

G'l

wherein A, A2, A3, A*, G, L, R, R*, R* R, Y, Y? and Y are as defined in claim 1; or a salt
or N-oxide thereof; or

a compound of formula (XX)

_OH
s OH N

RX/K/AZ
4 S | i
R = A Fla Y:L_.YZ (XX)

wherein A', A2 A%, A* G!, L, R, R%L R? , R4, Yl, Y2 and Y? are as defined in claim 1; or a salt
or N-oxide thereof; or

a compound of formula (XXII)

I
M /K(/Aa‘pﬂ R'  yie,2
€ I | | ""“!Y (XXI1)
A N /f\ 1
\Ad’H( ~L R2 Y

wherein A, A%, A3 A*, G, L, R, R%, Y’, Y? and Y° are as defined in claim 1; or a salt or N-
oxide thereof; or

a compound of formula (XXIII)

Hal AZ
Q‘H// \A1 R1 Y3"""'Y2
| | (XX

wherein A', A%, A%, A%, G, L, R, R, Y', Y? and Y? are as defined in claim 1 and Hal is a

halogen; or a salt or N-oxide thereof; or



AL -1',41RY3- _y2 (XVIl11) yl R2 GL wherein Al, Az, A3, A4, 4, L, Rz,
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wherein A!, A%, A, A%, G, L, R', R, R?, R, Y!, Y? and Y? are as defined in claim 1; or a salt
or N-oxide thereof; or

a compound of formula (XXIV")
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wherein A', A%, A, A*, G', L, R, R%, R3, R4, Yl, Y? and Y? are as defined in claim 1; or a salt

or N-oxide thereof.

14. A method of combating and controlling insects, acarines, nematodes or molluscs
which comprises applying to a pest, to a locus of a pest, or to a plant susceptible to attack by a
pest an insecticidally, acaricidally, nematicidally or molluscicidally effective amount of a
compound of formula (I) as defined in any one of claims 1 to 11, wherein the method is not a

method for the treatment of the human or animal body.

15.  An insecticidal, acaricidal, nematicidal or molluscicidal composition comprising an
insecticidally, acaricidally, nematicidally or molluscicidally effective amount of a compound
of formula (I) as defined in any one of claims 1 to 11 and which can further comprise another

compound having biological activity.

16.  An insecticidal, acaricidal, nematicidal or molluscicidal composition according to

claim 15, wherein the compound having biological activity is selected from

a) a pyrethroid selected from permethrin, cypermethrin, fenvalerate, esfenvalerate,
deltamethrin, cyhalothrin (in particular lambda-cyhalothrin), bifenthrin, fenpropathrin,
cyfluthrin, tefluthrin, ethofenprox, natural pyrethrin, tetramethrin, S-bicallethrin, fenfluthrin,



G wherein Al, A2, A3, MM, G, L, R, R, R3, R4, Y, y2 and n3 Y are
as defined in claim1; or a salt or Nygxide thereof; or a conpound of
formula (XXIl) NOH A ?", MAl 3 G wherein A, A2, A3, A4, 4d, L,

R,

R2, YI, Y2 and Y3 are as defined in claim1; or a salt or N oxide
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conpou '%ﬁl aHt)rgaﬁBﬁﬂHsﬁe{tg%e}Qcted from profenofos, sulprofos, acephate, methyl parathion,

azinphos-methyl, demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos,
profenofos, triazophos, methamidophos, dimethoate, phosphamidon, malathion, chlorpyrifos,
phosalone, terbufos, fensulfothion, fonofos, phorate, phoxim, pirimiphos-methyl,
pirimiphos-ethyl, fenitrothion, fosthiazate and diazinon;

c) a carbamate selected from pirimicarb, triazamate, cloethocarb, carbofuran, furathiocarb,
ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb, fenobucarb, propoxur, methomyl
and oxamyl;

d) a benzoyl urea selected from diflubenzuron, triflumuron, hexaflumuron, flufenoxuron and
chlorfluazuron;

e) an organic tin compound selected from cyhexatin, fenbutatin oxide and azocyclotin;

f) a pyrazole selected from tebufenpyrad and fenpyroximate;

g) a macrolide selected from abamectin, emamectin benzoate, ivermectin, milbemycin,
spinosad, azadirachtin and spinetoram;

1) an organochlorine compound selected from endosulfan, benzene hexachloride, DDT,

chlordane and dieldrin;

j) an amidine selected from chlordimeform and amitraz;

k) a fumigant agents selected from chloropicrin, dichloropropane, methyl bromide and
metam,;

1) a neonicotinoid compound selected from imidacloprid, thiacloprid, acetamiprid,
nitenpyram, dinotefuran, thiamethoxam, clothianidin, nithiazine and flonicamid;

m) a diacylhydrazines selected from tebufenozide, chromafenozide and methoxyfenozide;
n) a diphenyl ethers selected from diofenolan and pyriproxifen;

o) Indoxacarb;

p) Chlorfenapyr;

q) Pymetrozine;

1) Spirotetramat, spirodiclofen or spiromesifen;

s) a diamides selected from flubendiamide, chlorantréniliprole (Rynaxypyr®) and
cyantraniliprole;

t) Sulfoxaflor; and

u) Metaflumizone;
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fenarimol, fenbuconazole, fenfuram, fenhexamid (KBR2738), fenpiclonil, fenpropidin,
fenpropimorph, fentin acetate, fentin hydroxide, ferbam, ferimzone, fluazinam, fludioxonil,
flumetover, fluoroimide, fluquinconazole, flusilazole, flutolanil, flutriafol, folpet,
fuberidazole, furalaxyl, furametpyr, guazatine, hexaconazole, hydroxyisoxazole, hymexazole,
imazalil, imibenconazole, iminoctadine, iminoctadine triacetate, ipconazole, iprobenfos,
iprodione, iprovalicarb (SZX0722), isopropanyl butyl carbamate, isoprothiolane,
kasugamycin, kresoxim-methyl, LY 186054, L'Y211795, LY248908, mancozeb, maneb,
mefenoxam, mepanipyrim, mepronil, metalaxyl, metconazole, metiram, metiram-zinc,
metominostrobin, myclobutanil, neoasozin, nickel dimethyldithiocarbamate, nitrothal-iso-
propyl, nuarimol, ofurace, oxadixyl, oxasulfuron, oxolinic acid, oxpoconazole, oxycarboxin,
pefurazoate, penconazole, pencycuron, phenazin oxide, phosetyl-Al, phosphorus acids,
phthalide, picoxystrobin (ZA1963), polyoxin D, polyram, probenazole, prochloraz,
procymidone, propamocarb, propiconazole, propineb, propionic acid, pyrazophos, pyrifenox,

pyrimethanil, pyroquilon, pyroxyfur, pyrrolnitrin, quinomethionate, quinoxyfen, quintozene,
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car bendazi m chl or hydrate, carboxin, carpropam d, carvone, CGA41396,
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