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CHEM CAL PROCESS The present invention relates to an

i nproved process for neking azol e derivatives useful
w@sgoo7msmed i ci dal, acaricidal, nolluscicidal anePCT/GB2006/003101

nemati ci dal conpoonds. Azole derivatives with useful

i nsecticidal properties are disclosed in W00/ 06566,

W000/ 63207, W01/ 55 144 and WO03/01 1861 . The

appl i cants have found a method of naking the conpounds

in inproved yield. There is therefore provided a

process for the preparation of conpounds of fornula

(I') wherein Ra is Cl1-3 alkyls Rb is halogen; Rc is

Cl-6 al koxy(Cl-6)al kyl, Cf-6 hal oal kyl, Cl1-6 al kyl or

Cl-6 al koxy, or is a group Rl is hydrogen, Cl-2 alkyl,

(C1-6) al koxynet hyl i s hydrogen,

nmet hyl or fl uoro; é@@ﬁgg@gﬁgﬁgébgﬁg? i ndependent | vy,

hydr ogen, hal ogen, G -2 al kyl, Cl1-2 al koxy or Cl-2

hal oal kyl ; R6 and R10 are, |ndependently, hydr ogen,

h aTlm@em$en¢:m\@nfaﬁl>n<1§¢ﬂateSGQ ap imprayad kydcesscfor makinggggle derivatives

h . k |t Cl1-6
wo o e Ao SPUGRLIEN Y el g
al kKybaaehneaties (Vﬁﬂh(ugeﬁ‘ﬂ ﬁ])s@dtiéidaﬂﬁo@@meBZBe d?&l@@d 1rR9 are,
i ndependent |y, hydrogen, halogyea@CH al ky -6

WO OE69) WW@?@VWJ@WSS@M @nd /291861ciﬂh@ aapkmysd@ve

roundp et agmateing i cofbbmdhirRro i ¥ier, TR S o™ ©
BT B for s it O oore 1R22,
SCN optionally substituted aryl or optionally

substituted heteroaryl og optional ly substituted
heterocyclyl

W

wherein R? is Cy.3 alkyl, R® is halogen; R® is C1. alkoxy(C.¢)alkyl, Cr.¢ haloalkyl, Ci.¢

alkyl or C;.¢ alkoxy, or is a group

R R°
R! is hydrogen, C1., alkyl, (C1.¢) alkoxymethyl or propargyl; R? is hydrogen, methyl or
fluoro; R, R* and R® are, independently, hydrogen, halogen, C;-; alkyl, C1.; alkoxy or

| C1. haloalkyl; R® and R'? are, independently, hydrogen, halogen, Ci.3 alkyl,

C1., haloalkyl, Ci., alkoxy, nitro, cyano, Ci., haloalkoxy, Ci.s alkylthio, Cy.¢ alkylsulfinyl,
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Rl 1, R12 and R14 are, independently, Cl-6 al kyl, Cl-6
hal oal kyl or optionally substitituted aryl; R13 and
WOR1007M2060 | ndependent |y, hydrogen or Cl-2 al kyP¢CT/EB2006/003101
and R16 are, independently, hydrogen or Cl1-3 al kyl; or
R15 and R16 together with the N atomto which they are
attached forma five or six-nenbered optionally
substituted heterocyclic ring which nmay contain a
further heteroatomselected fromO and S; R and R19
are, independently, hydrogen, Cl1-6 al kyl, Cl1-6 al koxy,
optionally substituted aryl2- optionally substituted
het eroaryl O NR23R24; R20, R2 1 and R22 are,
i ndependently, Cl-4 alkyl or aryl; R23 and R24 are,

.o D RAEARITE I . L ARED: U Ry R
indefeRfenty, hydegd, hﬁlbgeﬂlﬂm alket] @ptallemgl, I04.s alkyayl, Cut daloalkyl,
het erocyclic ring which may contain a further

C1.s HkouiCat)alyk &healkedys @mﬁl@?@ﬁ@ -galkary G- ma&%ylozm% 2,

ocess c i Si ct nd
eyclop IS} G Siind R Pttt g el R S @I QIR
NRSO,R¥, MRS IRV QORI ACORY, $IRPREAREDBPDY Bﬁtlﬁfallﬁf@ﬁm'ttﬁed
HI RCCHO (m) where Rc is as defined in relation to
aryl grophighally snjosfatntﬁdéwtem@rmh @uongowarﬂlbstnth@d hetgeacyelivl;

n rzoc $_via rrul

R, QG5 S ASPREHALE ShuE ) o R
aryl; Ré?mmﬁmllﬁ@pe;m&lhg nbeas} bIkgl; ®3hahd REnge,and

the val ue of Rc ormed.ei ther as a Schiff base as )
indepsindetlyeo hydragerher €y aikyl; or R and R to gether with the N atom to which
they are attached form a five or six-membered optionally substituted heterocyclic ring
which may contain a further heteroatom selected from O and S; R'® and R" are,
independently, hydrogen, C;.¢ alkyl, Cy. alkoxy, optionally substituted aryl, optionally
substituted heteroaryl or NRZR*; R?® R*! and R? are, independently, C;.4 alkyl or aryl;
R* and R** are, independently, hydrogen or C,.3 alkyl; or R? and R** together with the N
atom to which they are attached form a five or six-membered optionally substituted

heterocyclic ring which may contain a further heteroatom selected from O and S; and p is

0, 1 or 2, the process comprising reacting a formula of compound II

OH
\S N NH2

|
R' R R a

where R?, R®, R!, R?, R?, R* and R® are as defined in relation to formula (I) with a

compound of formula IIT



of a cyclic amde of formula (I1V')In a preferred
enbodi nent of the invention the reactions are
w@eroeeed stepwi se so that the internedi at e oPCT/GBRAM03101
(FV) or (IV) is fornmed first and the internediate is
then converted into a conpound of fornmula | by
treatnment with the oxidising agent. The internedi ate
of formula (IV) or (I1V') nay be isolated or the
process can be performed w thout isolation of the
internedi ate. Certain conpounds of fornmula (1V) and
(1'V') are novel and as suclBforma further aspect of
the invention. Suitable oxidising agents for use in
the reaction include W light; air; oxygen; brom ne;
acetates such as ot etraggst at e,
i odosobenzenedi acet e and ganese tri acet at e;
per chl orates such as sodi um perchl orate and
thi anthrene cation radical perchlorate; manganates
wherg ¢ s asdafined inelringam fareruled} %E%X@G@B ageitnj ckel

P e{"ﬁ %Igti Io%e%gs 21%0 %fn%i %a;s[@gg mila g ﬁ gﬁown below.

Nbronosu00|n|n1de Preferred OXIdISIng agents are air,
oxygen, brom ne, acetates such as |ead tetraacetate,
perchlorgtes suchfhs sodi um perchl orate and

N- BRonosiicci niiai del. Thoet oxi dati on reaction is sui tably
per f d-atQa tenparature M4Oto(ﬁg@% preferably
10 tNy 99-QC A qnor'e preferably at 15 0C. The

oxi datS on Weac ion is eferably perforned in a

sol vent. FRef é¥r e®’sol ve hs are acids, preferably (n
carboxylic acids for exanple acetic acid or

hal ogenat ed al kanes such

(v)

0]

The intermediate compound of formula (IV) may, depending on the exact reaction
conditions and the value of R, be formed either as a Schiff base as shown or in the form

of a cyclic amide of formula (IV?)
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as carbon tetrachl oride. The oxidation reaction may
optionally be perforned in the presence of radica
WO pdovioat4er s. Suitable free-radical initiators PCEGR2006/003101

known to the person skilled in the artand include for
exanpl e aroyl peroxides such as di benzoyl peroxide,
and azo conpounds such as azobi si sobutyronitrile,
which is particularly preferred. The addition of the
al dehyde to a conpound of formula Il may suitably be
performed at 20-1500C. The reaction is suitably
perfornmed in any suitabl e-gal vent such as tol uene,
xyl ene etc. Each alkyl noiety is a straight or
branched chai n and is, for exanple, nethyl, ethyl,
w- propyl, wbutyl, "-pentyl, n-@exyl, zso- propyl,
n-butyl, .sec- bqul gso-bugyl, 't r t-butyl or
ne- pentyl Hal oge flugﬁ rine, brom ne or
i odi ne. Hal oal kyl @r ups B g s which are
substituted with ' eNsanme Qr di fferent
hal ogen atons and are, Xanp Hers, ad, CF3CH2
or CHF2CH2. Al kenyl and al kynyl "noi eties can be in the
f o ﬂ}gfeﬁre& 2h®BkinRnt bf @R mﬁtl&bﬁie'}éacug{i@a@lﬁéﬁeﬁﬁed stepwise
noi et es, where appropriate, can be of either the (E)-

so thatrthe m)emmdfaltegmﬁﬁhnmla (VBroa (P °@ $s ﬁrraed/ﬁrsy bnd thleligteymediate is

then RN ETEG AR CprPaRd Gk ite LD eiment BB o SrigPiegete
Cﬁ%ﬁ%&%&&laﬁr SFmhAh B985 3r AR Eray BE iSXACPENE I deEss can be

performed without isolation of the intermediate.

Certain compounds of formula (IV) and (IV”) are novel and as such form a further
aspect of fhe invention.

Suitable oxidising agents for use in the reaction include UV light; air; oxygen;
bromine; acetates such as lead tetraacetate, iodosobenzenediacetate and manganese
triacetate; perchlorates such as sodium perchlorate and thianthrene cation radical
perchlorate; manganates such as barium manganate; peroxides such as nickel peroxide;
oxides such as manganese dioxide; dichloro-5,6-dicyano-1,4-benzoquinone and N-
bromosuccinimide.

Preferred oxidising agents are air, oxygen, bromine, acetates such as lead
tetraacetate, perchlorates such as sodium perchlorate and N-bromosuccinimide.

The oxidation reaction is suitably performed at a temperature of 0 to 100°C,
preferably 10 to 50 °C, more preferably at 15 to 30 °C.

The oxidation reaction is preferably performed in a solvent. Preferred solvents
are acids, preferably carboxylic acids for example acetic acid or halogenated alkanes such
as carbon tetrachloride.

The oxidation reaction may optionally be performed in the presence of radical

initiators. Suitable free-radical initiators are well known to the person skilled in the art
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Aryl includes naphthyl, anthracyl, fluorenyl and
i ndenyl but is preferably phenyl. The term heteroaryl
WO efog/x046®@ an aromatic ring containing up to 1PCEHGBRWG/003101
i ncl udi ng one or nore heteroatons (preferably one or
two heteroatons) selected fromQO S and N. Exanpl es of
such rings include pyridine, pyrimdine, furan,
qui nol i ne, qui nazoline, pyrazole, thiophene, thiazole,
oxazol e and i soxazole. The terns heterocycle and
heterocyclyl refer to a non-aromatic ring containing
up to 10 atons including oge or nore (preferably one
or two) heteroatonms selected fromQ S and N. Exanpl es
of such rings include 1, 3-di oxol ane, tetrahydrofuran

.and r phol i.ne, cl oal kyl .i_ncl. I
and i BE R Aoy PP BRe e Sl D R R 2Ry o ompounds
such SUPRbistddBI Forii18 MHich 8 %ﬁfcamﬂxglpramaﬁt erocyclyl are

sel ected, independently, from hydrogen, hal ogen, C -6

?; Il'chl al,ddﬁibn@f aﬂl&dd?hl}de €pa sorapupdyaf foromula § may %’qakm be
- j - il , . Cl- - ,
verfoficd & teiihG: Tk Feectinh oy PRy R RE gt guen

as tol SRR EhBetc OSC2CH3 and SCN. It is to be understood
that di al kyl am no substituents include those where the
di Bdckualkyl erm? ist apgfenti ghs or anphadrbiaig aaddsn fooexammie nagtbyl,
are atta orma five, .Si X 0or, seven-ne e

ety DEsh J S PP A A Ty oA R S B PO b,

zert-bt&%}l%EQ%-P&&yﬁe| ected fromOQ N or S and which is
optional Ty Substituted by one or two independently

s dilgogends [100ri6Y, ahloyineghrompes onipdine.het er ocycl i ¢ ri ngs
R NN N T
sameldddPIGER M JoRE 2Bk and are, for example, CFs, CF,Cl, CF;CH; or CHF,CH.
Alkenyl and alkynyl moieties can be in the form of straight or branched chains.
The alkenyl moieties, where appropriate, can be of either the (E)- or (Z)-configuration.
Examples are vinyl, allyl, ethynyl and propargyl.
Haloalkenyl moieties are alkyl moieties which are substituted with one or more of
the same or different halogen atoms, an example being CH,CH=CCl,.
Aryl includes naphthyl, anthracyl, fluorenyl and indenyl but is preferably phenyl.
The term heteroaryl refers to an aromatic ring containing up to 10 atoms including
one or more heteroatoms (preferably one or two heteroatoms) selected from O, S and N.
Examples of such rings include pyridine, pyrimidine, furan, quinoline, quinazoline,
pyrazole, thiophene, thiazole, oxazole and isoxazole.
The terms heterocycle and heterocyclyl refer to a non-aromatic ring containing up
to 10 atoms including one or more (preferably one or two) heteroatoms selected from O,
S and N. Examples of such rings include 1,3-dioxolane, tetrahydrofuran and morpholine.

Cycloalkyl includes cyclopropyl, cyclopentyl and cyclohexyl.
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nor phol i ne each of which maybe substituted by one or
two i ndependently selected (Cl-6) al kyl groups.
woe@ieeied groups for Ra, Rb, Rc, Rl, R2, R3, PRA1/aB00RB03101
in any conbination thereof are set out bel ow
Preferably Ra is nmethyl or ethyl. It is peferred that
Rb is brono or chloro, especially chloro. The group Rc
is preferably is a group or is Cl-6 alkyl or is Cl-6
hal oal kyl. More preferably Rc is C -6 alkyl or Cl-6
hal oal kyl, nore especially Cl1-3 hal oal kyl. Preferably
Rl is hydrogen, G -2 al kyl-6or (Cl-6) al koxymethyl. It
is nore preferred that Rl is hydrogen, ethyl, CH2OCH3
or CH2OC2H5. Yet nore preferably Rl is hydrogen, ethyl

or oc2HS. LIt .S . r.ef,e '
nyUrEhEToar EropiSrE ARy RAE Bl F oA S 8L ot iy ar

selec3d, indefRAdERBe fofl hfdrodhOhalbigen00e s AlKPE €L @fkeh§ieCy.¢ alkynyl, Cy.
i nvention, it is ireferred that R2 1s fluouro.

s halqailefl.£C e lyoyeCr-Qalkeln €1 Relkars (aciyclopiol perri€xancy C1s
ol 8EDBlFL SOt SRRSO RS, L
| t1t {sSto B @i@érkR8d A Hidld/1drind dbig@mtOinclatiel tos& ehere the

dialkyl groups together with the N atom to which they are attached form a five, six or
seven-membered heterocyclic ring which may contain one or two further heteroatoms
selected from O, N or S and which is optionally substituted by one or two independently
selected (Cy.¢)alkyl groups. When heterocyclic rings are formed by joining two groups on
an N atom, the resulting rings are suitably pyrrolidine, piperidine, thiomorpholine and
morpholine each of which may be substituted by one or two independently selected (Ci.6)
alkyl groups.

Preferred groups for R?, R®, R®, R}, R?, R®, R? and R’ in any combination thereof
are set out below.

Preferably R? is methyl or ethyl.

It is peferred that R® is bromo or chloro, especially chloro.

The group R° is preferably is a group
p

R R
or is C;.g alkyl or is Cy.¢ haloalkyl.
More preferably R° is Cy.6 alkyl or Cy.¢ haloalkyl, more especially Ci.3 haloalkyl.
Preferably R' is hydrogen, C,., alkyl or (Cy.6) alkoxymethyl.
It is more preferred that R! is hydrogen, ethyl, CH,OCHj or CH,OC,Hs.



More preferably R4 is hydrogen. It is preferred that
R5 is hydrogen or fluorine. More preferably RS is
whyarogam It is preferred that R, R and R arBCE&BR)06/003101
i ndependent |y, hydrogen, hal ogen, Cl-6 al kyl, Cl-6
hal oal kyl, Cl-6 al koxy, Cl1-6 al koxy(Cl-6)al koxy, C2-6
al kynyl oxy, nitro, cyano, Cl-6 alkylthio, Cl-6
al kyl sul fonyl or C2-6 hal oal kenyl oxy. It is preferred
that R7 is hydrogen, hal ogen, Cl-6 al kyl, Cl-6
al koxy(C1-6)al koxy, nitro or cyano. Mre preferably R7
i s hydrogen, chlorine, flugrine, nethyl, OC2H4OCH3,
nitro or cyano. It is even nore preferred that R7 is
hydr ogen or chlorlne is yet nore preferred that R7

oY DR 09 erably 5B {ogg%%%éa heeEichs, hyor ogen

al Tk e fnods plelkared. thﬁallﬁs al/dey petl @Wﬂz(@@z’i{BOeSpéiﬂial@r hydrogen.
alkylsulfop or C2-6 hal oal kenyl oxy. Mre preferably

R@m&rwﬁRo@éwdmg@n@rﬂnero fluorine, bronine, ,

et.hox @%ccémﬁ&r%gn%% It %Feég% erl@gﬂdﬁ“{%’r R8 is

pr ef gr&g)g:f l)}é Q%Ugd&}rgg%c# Cﬁﬁeﬁndmrg ga% ohﬂe]\l?l%nl S
hylt isqgeferred d1ab §é is lrdragen®r 4luRying.hi o.

More preferably R? is hydrogen.

It is preferred that R* is hydrogen or fluorine.

More preferably R* is hydrogen.

It is preferred that R? is hydrogen or fluorine.

More preferably R’ is hydrogen.

It is preferred that R’, R® and R’ are each, independently, hydrogen, halogen,
C1.6 alkyl, Cy.6 haloalkyl, Cy.¢ alkoxy, Ci.s alkoxy(Ci.¢)alkoxy, Cz alkynyloxy, nitro,
cyano, Cy.¢ alkylthio, Cy¢ alkylsulfonyl or C,.¢ haloalkenyloxy.

It is preferred that R’ is hydrogen, halogen, Ci. alkyl, Ci.¢ alkoxy(C.¢)alkoxy,
nitro or cyano.

More preferably R’ is hydrogen, chlorine, fluorine, methyl, OC,H4OCHj, nitro or
cyano.

It is even more preferred that R” is hydrogen or chlorine.

It is yet more preferred that R’ is hydrogen.

It is preferred that R¥is hydrogen, halogen, C;.¢ haloalkyl, Ci.¢ alkoxy, Ci.
alkoxy(Ci.¢)alkoxy, Ca.¢ alkynyloxy, cyano, Ci.¢ alkylsulfonyl or C;.¢ haloalkenyloxy.

More preferably R® is hydrogen, chlorine, fluorine, bromine, CFs, ethoxy,
OC,H,0CH;, OCH,C =€H, cyano, SO,CHj; or OCH,CH=CCl..

It is even more preferred that R¥is hydrogen, chlorine, CN, CF3 or SO,CHs.

Yet more preferably R® is hydrogen.
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More preferably RO is hydrogen, chlorine, fluorine,
iodine or SCH3. It is even nore preferred that RO is
whyarogan) chlorine or fluorine. Yet nore prefPCHBBR0RO03101
is hydrogen. It is preferred that R6 and RLO are,
i ndependent |y, hydrogen, hal ogen, G -3 al kyl, Cl-2
hal oal kyl , Cl1-2 al koxy, nitro, cyano, Cl-2 hal oal koxy,
Cl-8 alkylthio or Cl1-6 al kylsul fnyl, Cl-6
al kyl sul fonyl; provided that at |east one of R6 and
R10 is not hydrogen. In one aspect of the invention,
it is preferred that R6 an@-R10 are, independently,
hydr ogen, hal ogen, Cl-3 al kyl, Cl1- hal oal kyl, Cl1-2
alkoxy, nitro, cyano, G -2 haloalkoxy or Cl-2

Ilf srpggt‘re%e% ﬁlra?}ﬁt gsqg’d}n&t;’fé%e }ggrl%%egl?x?e E(XP[B@ and R10 is
hYMbﬁQﬁBfers[mj RYs, hyafdgen,l dhorirfel flaerime 1dﬂ1nekﬂrcﬂﬁlIE£ and

R10 is hydrogen, nethyl, chlorine, fluorine, OCH3,
Sk, ever Brase Dreifarred, thaRovis Budrogem chigring endpoiife of R6

R10 is rﬁsq t is still nore preferred
tﬂg?tna%repre ﬁr%él ogeggg&ﬁfgoél ne, fluorine or brom ne and
RIQid frefoyed a@eR’ aah RS are,eindéﬂen@éﬂtllyﬁhycﬂ.‘gé& h86k8, CoFalkyl,
or nitro, provided that at | east one, of and R10 is

Cia2 malw&e:g@hoxméw, arane, brehdpakexy, Re-s |a§<YH§)H’rQ5 gen,
Cis #i?}d IF ﬂ}Zl g} 6 %l%gfs{ﬂ%on% 19'59 'a]e&]&a?gtqea@‘ Qné 3f ﬁ%ﬁf ™83 not
hydrogen.

In one aspect of the invention, it is preferred that RS and R'? are, independently,
hydrogen, halogen, Cy.3 alkyl, Ci haloalkyl, C;.; alkoxy, nitro, cyano, C;.; haloalkoxy or
C1-2 alkylthio, provided that at least one of RS and R' is not hydrogen.

It is more preferred that RS is hydrogen, methyl, chlorine, fluorine or bromine and
R'? is hydrogen, methyl, chlorine, fluorine, OCHs, SCHs, CF; or nitro, provided that at
least one of R® and R'? is not hydrogen.

It is still more preferred that R® is hydrogen, chlorine, fluorine or bromine and R
is hydrogen, chlorine, fluorine, OCHs, SCHj, CFs; or nitro, provided that at least one of
RS and R' is not hydrogen.

Even more preferably R® is hydrogen, chlorine, fluorine or bromine and RYis
chlorine, fluorine or bromine._

It is most preferred that when RS is hydrogen, R' is fluorine, chlorine or bromine
and that when RS is chlorine or fluorine, R'? is fluorine.

The invention is illustrated by the following Examples:
EXAMPLE 1
This Example illustrates the preparation of N-(4-chloro-3-ethylisothiazol-5-yI)-2-[2-
(2,6-dichlorophenyl)benzoxazol-5-yl] propionamide.
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It is nost preferred that when R6 is hydrogen, R10 is
fluorine, chlorine or bromne and that when R6 is
w@ bhdoon2weo or fluorine, RLO is fluorine. The i nRENGBRIV6/003101
is illustrated by the foll ow ng Exanpl es: EXAMPLE |
This Exanple illustrates the preparation of
N- (4-chl oro- 3-et hyl i sothiazol -5-yl)-2-[ 2-
(2, 6-di chl orophenyl ) benzoxazol -5-yl] propi onam de. St ep
a)
N- (4-chl oro- 3-ethylisothiazol -5-yl)-2-(3-am no-4-hydro
xyphenyl ) pr opi onanmi de prepa?ed as described in
W03/ 011861 (20.0 gm 0.06 nole) was dissolved in
tol uene (520 m) and 2, 6-di chl orobenzal dehyde (12.0
gm 0.068 nole) was added. The resulting m xture was
Ste %2fluxed for 12 hours. The reaction was allowed to
o

t t ed red
Skl Rl PR AL G SR Ppggonsnic
prep6iied Sk ab@nb&zuﬂwmwo 19186 P (10).0 ghe0.0b hedwysudasad@owearih $18dhe
was suspended in acetic acid (400 m) to which was

(52052‘!1& aad Eéa@clnlérqbawéd@wée (139 a6 mots Wﬁ§|aé9led dhe resulting
rti diti on of ter.na
mlxtegeo\f/asoreﬁux?%:fogﬂg Ihglérsb %reﬁ%lgo gkgglgglt%c i ?J&detflﬁ sglﬁeént
evap@i@@éd%ﬁ{d& Bddudddprasbute) Mvin@ﬁﬁ@fn@érﬂfe&rate“ﬁstrﬁ!e wllot driddald32.4
roomtenperature for 3 hours, the reaction mxture was

gm).poured onto stirred i ce-water (1.61) and then

Sﬁm%5tracted three tinmes with ethy

The intermediate from step a) was suspended in acetic acid (400 ml) to which was
added Lead tetraacetate (33.6 gm, 0.076 mole) in portions. During the addition of the
oxidant, external cooling with an ice bath was employed to maintain the exotherm at
around room temperature. After stirring at room temperature for 3 hours, the reaction
mixture was poured onto stirred ice-water (1.61) and then extracted three times with ethyl |
acetate. The organic phase was then washed four times with water, twice with a saturated

sodium chloride solution, and finally dried over sodium sulphate. After filtration, and

removal of solvent under reduced pressure, the resultiné product was recrystallised from

ether to give N-(4-chloro-3-ethylisothiazol-5-y1)-2-[2-(2,6-dichlorophenyl)benoxazol-5-
yll propionamide.8.5 gm. The solvent was removed from the filtrate, and the residue was
purified by chromatography on silica gel, using a mixture of ethyl acetate:hexane 1:2. A
further 9.1 gm product was obtained, giving a total yield of 17.6 gm N-(4-chloro-3-
ethylisothiazol-5-yl)-2-[2-(2,6-dichlorophenyl)benzoxazol-5-y1] propionamide with
melting point 180-183°C.

EXAMPLE 2
Preparation of N-(4-chloro-3-ethyl-5-isothiazolyl)-2-(heptafluoropropyl)-5-

benzoxazoleacetamide
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acetate. The organic phase was then washed four tines
wth water, twice with a saturated sodi um chl ori de
wa@edoabeasy and finally dried over sodi um sul phB€BGB2006/003101
After filtration, and renoval of solvent under reduced
pressure, the resulting product was recrystallised
fromether to give
N- (4-chl oro- 3-et hyli sot hi azol -5-yl)-2-[2-(2,6-dichloro
phenyl ) benoxazol -5- yl] propionam de.8.5 gm The
sol vent was renoved fromthe filtrate, and the residue
was purified by chronatogTébhy on silica gel, using a
m xture of ethyl acetate :hexane 1:2. A further 9.1 gm
product was obtai ned, giving a total yield of 17.6 gm

Step dy- (4- chl or o- 3-
et hyl i sot hi azol - [ 2- (2, 6-dichl orgphenyl benzoxa
N-(4- zl@pr.ceayﬂthmt@@z@n%mme@wmmoﬁemww@m HHlacqigidegpiared as

f
descriReC i YO BB IR0 E 1B 0ol e ispolyep st 0% and
heptaﬂh&mﬁutzﬁﬁlbh?d@ﬁﬁdr@t&@@%@m ,Jde QMOQ)Was added followed by para-
| or o- 3-et hyl i sot hi azol - y)-2(3 am no- 4- hydro

toluen@mlnbwyp Pgéé@é%gma lypeywhrabepoas tegwstatise fhg Wswlzmsm&ture was

e By s oL 0 S SR Pb G,

separdtéd. ZI‘Hélr&IHtlanﬂa% addwed td ol cavmmlkam@mt af e gumng&uh@ﬁum C
acujéO]B 1 mmol) at roomtenperature, The
removeésh)a ltrﬁ@o t@péﬂtﬁﬁ:@ Vfap 9@@@%@%@%%@ Byegsure. The

res1d %asré)g]tg fl%ndhﬁrﬁéatg a(PthS' sm%és la e \(/)ve faeLx?ﬁg%:C d gy\?ctegatce 6391.8).
After%HﬁJrﬁatWﬁltth@ bro@tuetway/fufthégiukidled by stirring in hot hexane (20 ml)
adding ethyl acetate (10 ml), cooling to -20°C and isolating the product by filtration to
give white crystals with melting point 122-124°C.
Step b)
The product from step 2) (0.393 gm, 0.8 mmol) was suspended in carbon tetrachloride
(20 ml) and N-Iodosuccinimide (0.36 gm, 1.6 mmol) was added. The resulting mixture
was heated to reflux for 1 hour. The reaction mixture was allowed to cool and stirred with
10% sodiumsulphite solution (20 ml) to destroy any iodine formed. The organic layer was
separated, washed twice with dilute saline solution and then dried over sodium sulphate.
After removal of the solvent the residue was purified by chromatography using a mixture
of hexane:ethyl acetate (3:1) to give the product as white crystals. 1H nmr: 6 1.3 (3H, t),
2.75 (2H, q) 40(2H s), 7.55 (1H, d), 7.7 (1H, d), 7.9 (14, s), 8.2 (1H, br.s).

EXAMPLE 2A
Preparation of N-(4-chloro-3-ethyl-5-isothiazolyl)-2-(heptafluoropropyl)-5-

benzoxazoleacetamide
The product from Example 2, step a) (0.393 gm, 0.8 mmol) was suspended in acetonitrile
(10 ml) and (diacetoxyiodo)benzene (0.283 gm, 0.88 mmol) was added. The resulting
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renoved by filtration and the filtrate was
concentrated under reduced pressure. The residue was
w@eo702me by chrnoat orgraphy using a m xture oPCTI6EB20v6/003101
ethyl acetate (3:1.8). After chromatography the
product was further purified by stirring in hot hexane
(20 M) adding ethyl acetate (10 m ), cooling to -200C
and isolating the product by filtration to give white
crystals with nelting point 122-1240C. Step b) The
product fromstep a) (0.393 gm 0.8 mml) was
suspended in carbon tetractioride (20 m) and
N- I odosuccinim de (0.36 gm 1.6 mmol) was added. The
resulting mxture mas heated to reflux for 1. hour. The

reaction xtur
mixtyE556 st ibpiEBEafis BIRS Ao LT KRl ohlter
redude@Pidsurk Qnaad resibee ﬁlirﬁ?efdl ¥y dhdotRdtop@phsRgvas prbduvkidbeital
twice with dilute saline solution and then dried over

to that obifaineddu Eghmple. 2, Afepd. r eroval of the sol vent the
resi due was purified b%&%gl%@%}ggraphy using a mxture
of hexane: et hyl acet at gi ve the product as
Prepﬂfﬂtfd(i‘l (ﬂfo(Ii-Qhﬁ}roBL‘EtH&PS—lsoﬂhlﬁz@y?iﬁ#(hebiaﬂlﬂ)raﬁr B-5-q) ,

2H, ~s), 7.55 IH5 d), 7.9 (IH s),
Benz@x@zoldadetamide) . EXAMPLE 2A Prepar atl on of

ohe §d SALEES s B el oot Bl e

6 mlz (%? geﬁlﬂtt%}aiaéé?at% 98391Mem0 038 HRb) vw&@%dﬁddslﬁﬁﬁﬂéqﬂrm@s The
resulting mixture was stirred at room temperature for 3 hours. The mixture was then
poured onto ice/water and extracted into an organic phase by washing twice with ethyl
acetate (2x 15 ml). The combined organic layer was dried, the solvent removed under
reduced pressure and the residue puriﬁéd by chromatography to give a product identical
to that obtained in Example 2, step b).

EXAMPLE 3
Preparation of N-(4-chloro-3-methyl-5-isothiazolyl)-2-(heptafluoropropyl)-a-
methyl-5-benzoxazoleacetamide
Step a)
N-(4-chloro-3-methylisothiazol-5-y1)-2-(3-amino-4-hydroxyphenyl)propionamide
prepared as described in WO01/055139 (6.2 gm, 20.0 mmol) was dissolved in toluene
(200ml) and heptafluorobutyraldehyde hydrate (5.2 gm, 24 mmol) was added followed by
para-toluenesulphunic acid (0.3 gm, 1.7 mmol) at room temperature. The resulting
mixture was fitted with a Dean-Stark apparatus and refluxed for 12 hours allowing water
to be separated. The reaction was allowed to cool, a small amount of a gummy material
removed by filtration and the filtrate was concentrated under reduced pressure. The
residue was purified by chrmoatorgraphy using a mixture of hexane:ethyl acetate (1:1).

The product was obtained as white crystals with melting point 140 °C.
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(10 M) and (di acetoxyi odo)benzene (0.283 gm O0.88
mmol ) was added. The resultingm xture was stirred at
w0 o@moz@sper ature for 0.5 hour. The sol vent waBCT/6BR0sei03101

under reduced pressure and the residue purified by
chromat ography to give a product identical to that
o?tained in Exanple 2, step b). EXAMPLE 2B Preparation
0
N- (4-chl oro- 3-et hyl -5-i sot hi azotyl ) -2-( hept af | uor oprop
yl')-5- Benzoxazol eacet am de The product from Exanpl e
2, step a) (0.393 gm 0.8 mmwl) was suspended in
acetic acid (5 mM) and | ead tetraacetate (0.391 gm
0.88 mmol ) was added in five portions. The resulting

Stepﬁq.,])(t ure was stirred at roomtenperature for 3 hours.

e mxture was then poured onto ice/water and

The R¥ducR&bRteNA) 092 Gig A0 Bnjdlaess dugpamsd imeprboi etrackildrinde
ethyl acetate (2x 15 m). The conbined organic | ayer

(25 nvipanddNiledosuceiningide (RA? sheddvagollvasaddeh Jg‘é gesyhpedprgire

wes RO 3 B L B TR g By v

10% B9diu tdsodutinaRend) todeseby any iodine formed. The organic layer was

N-(4-ch oro;S-net_YI-S-jsothLazoI I)-21(heptafluoro?ro
separpigll) washegriviey i diluéngadine selnder @mcgthieﬂ dricd aypr gpdium sulphate.
After(’;rgé)ékagl E)l)f ?liegs;oi%qqlg ﬁige?%le%gﬁ)et V%saﬁﬂ'lﬁe%w &ﬁcﬁﬁa{tggt‘aﬁﬂ}n?sirfg' M ture
of hexane:ethyl acetate (3:1) to give the product as white crystals. IH nmr: § 1.7 3H, d),
2.4 (3H, s), 4.0 (1H, q), 7.55 (14, d), 7.7 (14, d), 7.9 (1H, s), 8.0 (1H, br.s).

EXAMPLE 3A

Preparation of N-(4-chloro-3-methyl-5-isothiazolyl)-2-(heptafluoropropyl)-a-
methyl-5-benzoxazoleacetamide
The product from Example 3, step ) (0.492 gm, 1.0 mmol) was suspended in acetonitrile
(10 m1) and (diacetoxyiodo)benzene (0.354 gm, 1.1 mmol) was added. The resulting
mixture was stirred at room temperature for 0.5 hour. The solvent was removed under
reduced pressure and the residue purified by chromatography to give a product identical -
to that obtained in Example 3, step b).

EXAMPLE 3B
Preparation of N-(4-chloro-3-methyl-5-isothiazolyl)-2-(heptafluoropropyl)-a-

methyl-5-benzoxazoleacetamide

The product from Example 3, step a) (0.492 gm, 1.0 mmol) was suspended in acetic acid
(6 m1) and lead tetraacetate (0.488 gm, 1.1 mmol) was added in five portions. The
resulting mixture was stirred at room temperature for 3 hours. The mixture was then
poured onto ice/water and extracted into an organic phase by washing twice with ethyl

acetate (2x 15 ml). The combined organic layer was dried, the solvent removed under
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prepared as described in WO01/055139 (6.2 gm 20.0
mmol ) was di ssolved in toluene (200n ) and

whepratdseor obut yr al dehyde hydrate (5.2 gm 24 pemiGB200a903101

added foll owed by para-tol uenesul phunic acid (0.3 gm
1.7 mol) at roomtenperature. The resulting m xture
was fitted with a Dean-Stark apparatus and refiuxed
for 12 hours allowing water to be separated. The
reaction was allowed to cool, a small anount of a
gumy material renoved by filtration and the filtrate
was concentrated under redifced pressure. The residue
was purified by chrnoatorgraphy using a mxture of
hexanei et hyl acetate (1:1). The product was obtai ned

a . : . ti , _ .
reduchf pSbisE afd ¥R Gty shity R Glmbiy M oot bentical
to tha$ ubfagied 6 Ekanpler3perep bt rachl ori de (25 nl) and
N- I odosuccinim de (0.45 gm 2.0 mmol ) was added. The
resulting mxture was heated to reflux for 1 hour. The
reaction mxture was allowed to cool and stirred with
10% sodi unsul phite solution (20 M) to destroy any
i odine formed. The organic | ayer was separated, washed
twice with dilute saline solution and then dried over
sodi um sul phate. After renoval of the solvent the
resi due was purified by chromatography using a mxture
of hexane:ethyl acetate (3:1) to give the product as
white crystals. IHnnr: d 1.7 (3H, d), 2.4 (3H, s),
4.0 (IH, q), 7.55 (IH, d), 7.7 (IH d), 7.9 (IH s),
8.0 (IH, br.s). EXAMPLE 3A Preparation of
N- (4-chl oro- 3- et hyl - 5-i sot hi azol yl ) - 2- (hept af | uoropro
pyl)- -
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nmet hyl - 5- benzoxazol eacet am de The product from Exanpl e
3, step a) (0.492 gm 1.0 mmol) was suspended in

waeavomi4oile (10 nl) and (di acet oxyi odo) benzePeT/G82@5403101

gm 1.1 mol) was added. The resulting m xture was
stirred at roomtenperature for 0.5 hour. The sol vent
was renoved under reduced pressure and the residue
purified by chromatography to give a product identica
to that obtained in Exanple 3, step b). EXAVPLE 3B
Preparation of
N- (4-chl or o- 3- et hyl - 5-i sddhi azol yl ) - 2- (hept af | uoropro
pyl)- - methyl-5-benzoxazol eacet anm de The product from
Exanple 3, step a) (0.492 gm 1.0 mmol) was suspended
in acetic acid (6 nl) a?gphgﬁg tetraacetate (0.488 gm
1.1 mmol ) was added in rtions. The resulting
m xture was stirred at roomtenperature for 3 hours.
Thep Bk b ee¥opkian BoHEatpoRicLiTRANBET and
extracted int0 an organi c phase by washing twice with
ethyl acetate (2x 15 m). The conbi ned organic | ayer
was dried, the solvent rgnoved underreduced pressure
and the residue purifieg by chromatography to give a
dRiGt idéﬁiicalRio that obtained in Exanple 3, step
b) . CLA A progess hre eparati on of a conpound
' '%Ralkyl;Rbis (1)
C 6) al kyl , C1-6 hal oal kyl ,
Ky, or is a group

wherein R? is C;.; alkyl; R® is halogen; R® is C1.¢ alkoxy(Ci.¢)alkyl, Cy.¢ haloalkyl,
C1-¢ alkyl or Cy.¢ alkoxy, or is a group

R10 RQ

R! is hydrogen, Ci.; alkyl, (Cy.¢)alkoxymethyl or propargyl; R? is hydrogen,
methyl or fluoro; R? R* and R’ are, independently, hydrogen, halogen, Ci.; alkyl,
C1.2 alkoxy or Ci.; haloalkyl; RS and R'® are, independently, hydrogen, halogen,
C13 alkyl, Cy. haloalkyl, C;.; alkoxy, nitro, cyano, Ci.; haloalkoxy, Ci.s alkylthio,
C1.s alkylsulfinyl, C;. alkylsulfonyl, amino, Ci3 alkylamino or di(C.
3)alkylamino; R7, R® and R’ are, independently, hydrogen, halogen, Cy.s alkyl, C,.
¢ alkenyl, C,.¢ alkynyl, C;.¢ haloalkyl, Cy.¢ alkoxy(Cj.¢)alkyl, Ci. alkoxy, Ci6
alkoxy(Ci.¢)alkoxy, Cs. alkynyloxy, Cs.¢ cycloalkyl, nitro, cyano, Cis
haloalkoxy, Cy. haloalkenyloxy, S(O),R", OSO,R'2, NR*)SO,R"*, NR"*R',
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Rl is hydrogen, Cl-2 alkyl, (C1-6)al koxynethyl or
propargyl; R2 is hydrogen, nmethyl or fluoro; R3, R4

wa@pa7®460 €, | ndependent!|y, hydrogen, hal ogen, PA/GB2006/003101

al kyl, C1-2 al koxy or Cl-2 hal oal kyl; R6 and R10 are,

i ndependent |y, hydrogen, hal ogen, Cl-3 al kyl, Cl-2

hal oal kyl , Cl1-2 al koxy, nitro, cyano, Cl-2 hal oal koxy,
Cl-8 alkylthio, Cl-6 al kylsulfinyl, Cl-6

al kyl sul fonyl, am no, Cl1-3 al kylam no or di (G -

3)al kyl am no; R7, R8 and R9 are, independently,
hydrogen, hal ogen, Cl1-6 alKRyl-, C2- 6 al kenyl, C2-6

al kynyl, C -6 hal oal kyl, Cl1-6 al koxy(Cl-6)al kyl, Cl-6
al koxy, Cl-6 al koxy(Cl-6)al koxy, C2-6 al kynyl oxy, C3-6
cy 18 1o IR N anas? ;
e Salkamyl oo ST R AT R S Sepayy rerstor optonally
NRaBRt it edicTCORYBor @UiRhally SibRRDRA heR2eGycISEN,

' | bst i, d | i l bst i. d
D e e e
Rldyhsfd@idingdy RRP a{eEr!"iand %Ri%?&ﬁ!%hﬁ){, glg@%'gén 8t %.%ﬂg% R and

hal oal kyl or” optionally Substititu aryl ;

RIR e, indepgagantiyehydrggentoy € agbylior RE1 al BI%Uygetha@bith the N
and R16 ar.e, .i ndependen ., hydrogen or ,C1-3 al kyl: or
RI8O5 G 5 STBIRCHTY PG SOCREBORAAAROORRY ar e
at Laheted RSy it YRghidH hafBoRShaduAR HRBRbdtYm selected

substituted hegteroc clic ring which may contain a
f ufrome® ahé SeREEdR 'S etep ideperidentiy, Gydmogers;C1BREyANE sRlioxy,

opHRal Y SNt it SHUGRY Sttt e sE NR o R
el gl e SRS 6 iy oy Bnd Pz A
R* and R* are, independently, hydrogen or Cy.; alkyl; or R* and R** together
with the N atom to which they are attached form a five or six-membered
optionally substituted heterocyclic ring which may contain a further heteroatom
selected from O and S; and p is 0, 1 or 2 the process comprising reacting a

formula of compound I

b R4 ~
2 3
R R R o
N/ \
1 2 5
R R R (0

where R?, R®, R!, R?, R? R* and R’ are as defined in relation to formula (D with a
compound of formula IIT
R°CHO (1m)

where R°is as defined in relation to formula (I) and an oxidising agent.

A process as claimed in claim 1 where R° is a group
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R23 and R24 are, independently, hydrogen or Ci1-3
al kyl; or R23 and R24 together with the N atomto

wokioci2dshey are attached forma five or six- nePGUEGBA06/003101

optionally substituted heterocyclic ring which may
contain a further heteroatomselected fromO and S;
and pis 0, 1 or 2 the process conprising reacting a
formul a of conpound p where Ra, Rb, Rl, R2, R3, R4 and
R5 are as defined in relation to formula (T) with a
conmpound of forrmula H RCCHO (TTT) where Rc is as
defined in relation to forbuba (T) and an oxi di sing
agent. A process as claimed in claim1 where Rc is a
groupwherein R6 and R1O0 are, independently, hydrogen,
hal ogen, Ci1--3 al kyl, Cil-2 hal ogakkyl, Cl-2 al koxy,
nitro, cyano, Cl-2 hal oal Ci - 2al kyl thi o, am no
Cl- 3 al kyl am no or di (Cl-3) akkyl am no, provi ded that

at | east one of R6 and Rydrogen; and R7, R8
and RO are, independently, ogen, hal ogen, Cl-6

al kyl, C2- 6 alkenyl, C2-6 £ gl Cl- 6 hal oal kyl
Cl- 6 al koxy™ ~al kyl, Cl-R“hIkoxR C3-6 cycl oal kyl
nitro, cyano, Cl-6 hal oal koxy, S(O pRp , OSO2R12,
NReBgeR R 4nd m&ammdepmmmhgdmmalog@,momkﬂmgz

S&Q%@Y%@&aﬁ}% subst | t ut e Na@i%g .izagigglfl{jé&miﬁo, Cus

cl AiyTrkinhe HRCR?)alléjlag:ﬂm@, Iﬁ{)J&Mled Hat Qc]le;ﬁ;t bad 8akk¥la R is not
hydrogen; and R’,R® and R are, independently, hydrogen, halogen, C;_¢ alkyl, C,.
¢ alkenyl, Cy.¢ alkynyl, Cy.¢ haloalkyl, C;.¢ alkoxy(C.¢)alkyl, Cy.¢ alkoxy, Cs
cycloalkyl, nitro, cyano, Ci.¢ haloalkoxy, S(O),R'!, OSO,R'?, NRSO,R",
NRPR'S, NRVCOR'®, CORY, SiR*R*'R?, SCN, optionally substituted aryl or
optionally substituted heteroaryl.

A process as claimed in claim 1 where R° is Cy¢ alkyl or Cy.¢ haloalkyl.

A process as claimed in any of the preceding claims where R! is hydrogen, Cy.,

alkyl or (Cy.¢) alkoxymethyl.

A process as claimed in any of the preceding claims where R%is hydrogen or

fluouro.

A process as claimed in any of the preceding claims where R, R* and R are each,

independently, hydrogen or halogen.
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4. A process as clainmed in any of the preceding clains
where Rl is hydrogen, Cl-2 al kyl or (Cl-6)

w@bkdoonyaed hyl . 5. A process as clained i n any PET/GB2006/003101

preceding clains where R2 is hydrogen or fiuouro. 6. A
process as clainmed in any of the preceding clains
where R3, R4 and R5 are each, independently, hydrogen
or hal ogen. A process for the preparation of a compound
of formula | as defined in claim1l which process
conprises reacting a conpound of fornmula Il as defined
inclaiml with a conpoundldf fornmula IH as defined in
claim1 to produce a conpound of formula (1V) or

formul a (IV‘) wherein Ra is Cl-3 alkyl; Rb is hal ogen;
Rcy | I I -6 -
arkpiocgr s B B O Stoouid o BT o e Bl 1

C]wlﬂclabfoxtéss cbﬁpﬁaéd@zqtmgtam&nmnn@ pOform@id 11 afdefirfed in claim 1
hydr ogen, methyl or fluoro; . R4 and R5 are,

i rmléfp% fRrapeun ot If?@i“ﬁg Hhas ﬁ%ﬁf@éélh claim 1 t@ pragiuce mgompound of

I R6 and R10 are,
epengﬁ/rﬁ} gmﬂﬁ%f}@lgj(y hal ogen, Ci1-3 al kyl, Cl1-2

hanaIkyI Cl1 al koxy, nitro, cyano, Cl-2 hal oal koxy,
g - aIkyIthlo Cl1-6 al kyl sul fnyl, C1-6 al kyl sul fonyl,
amno, G 3 gl kylagino or deCl 3)a|ky|an1no R7, R8
and R9 are, Rxdep deggg hydr.ogen, hal ogen, Cl1-6

al kyl, C2- 6 nyl Kynyl+-rC1- 6 hal oal kyl ,
C -6 al koxy(C¥ 6 b6 alkoxy, C -6
al koxy( G - 6) al k®xy, | , ynyI\'oxy, C3-6 cycl oal kyl,
nitro, cyano, Cl-6 R' R° R av)
RS R
M) N>'R
S

wherein R? is Cy.3 alkyl; R® is halogen; R®is Ci.6 alkoxy(Ci.¢)alkyl, Ci.¢ haloalkyl,
Cis alkyl or Cy¢ alkoxy, or is a group

R R°
R' is hydrogen, C., alkyl, (C1.¢)alkoxymethyl or propargyl; R? is hydrogen,
methyl or fluoro; R, R* and R’ are, independently, hydrogen, halogen, C,.; alkyl,
C alkoxy or Cy.; haloalkyl; RS and R are, independently, hydrogen, halogen,
Ci alkyl, Cy.; haloalkyl, C;.; alkoxy, nitro, cyano, C;.; haloalkoxy, C,.s alkylthio,
Ci1.6 alkylsulfinyl, Ci.¢ alkylsulfonyl, amino, C;.3 alkylamino or di(C;.



10

15

20

25

WA RD2/0286N, optionally substituted aryl

hal oal koxy, C2-6 hal oal kenyl oxy, S(O) pRp ,

OSO2R12, NR13SO2R14 , NR15R16, NR17COR18, COR19, Si R20R2
or optPONGBRGV6/003101
substituted heteroaryl or optionally substituted
heterocyclyl; R11l, R12 and R14 are, independently,
Cl-6 al kyl, Cl1-6 hal oal kyl or optionally substitituted
aryl; R13 and R17 are, independently, hydrogen or Cl-2
al kyl ; R15 and R16 are, independently, hydrogen or
C1-3 al kyl; or R15 and R16 together with the N atomto
whi ch they are attached f-d8m a five or six-nenbered
optionally substituted heterocyclic ring which nay

.contain a further heteroatom selected fromO and S;

ggﬁ]%} a g,[if% ,

ﬁ ?@R g%talngﬁkg y sug&% t&?’gl a F’,h%#tel laﬁ %ﬂ){/yl C2.
s ¥ hlideh il Caglalivetidy Oad I;dloaikyll\BZCSBEéIXY(BZ@aR&l ,3nekoRZ2C, ¢
are, inde endently, Cl-4 al kyl or aryl; R23 and R24

arkoxy((de ner-gal mm@ggnséyc@lkté Bitiey £yangy Cro3 and

R?’él %gg§’f or'm ﬁ%&aﬁk ehgl% glg(bjrﬁm oﬁtgl ona s NRISRw

s NI COR e O SIRERAIRY, SCN,gopﬂ@n@l!ty Syt ﬂyll’bra)ptlonally

further heteroatom sel ected from O and S, and pis O,

1 swstituted Beteroard pheptionally: siristtwid I%ﬁteff’@f%ﬂal (1V) or

(Wl )p1 g
s s R s

U‘shlbsltﬂhited aiyt, R'OxypRH; ardy ﬁﬁdﬁpﬁlﬁienﬂyﬁtyﬂhfg&nw ch, akkyt; edaand

t et 16 %%Cgtdg}ge%denﬂy, hydrogen or Cy.3 alkyl; or R'®> and R'® together with the N
atom to which they are attached form a five or six-membered optionally
substituted heterocyclic ring which may contain a further heteroatom selected
from O and S; R'® and R"® are, independently, hydrogen, C1.¢ alkyl, C1.¢ alkoxy,
optionally substituted aryl, optionaliy substituted heteroaryl or NR*”R**; R, R?!
and R are, independently, C;.4 alkyl or aryl;

R* and R* are, independently, hydrogen or C,.s alkyl; or R and R** together
with the N atom to which they are attached form a five or six-membered
optionally substituted heterocyclic ring which may contain a further heteroatom

selected from O and S; and p is 0, 1 or 2 and reacting the compound of formual

(IV) or (IV?) with an oxidising agent.

A process according to any preceeding claim where the oxidising agent is UV
light; air; oxygen; bromine; acetates such as lead tetraacetate,
iodosobenzenediacetate and manganese triacetate; perchlorates such as sodium
perchlorate and thianthrene cation radical perchlorate; manganates such as barium
manganate; peroxides such as nickel peroxide; oxides such as manganese dioxide;

dichloro-5,6-dicyano-1,4-benzoquinone and N-bromosuccinimide.
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i odosobenzenedi acet at e and manganese tri acet at e;
perchl orates such as sodi um perchl orate and

wao kioatoedasene cation radical perchlorate; mangaPer/682006/003101

such as bari um manganat e; peroxi des such as nicke

per oxi de; oxides such as manganese di oxi de;

di chl or o- 5, 6-di cyano- 1, 4- benzoqui none and

N- br omosucci ni mi de. A conmpound of forrmula IV or fornula
IV wherein Ra is Cl-3 alkyl; Rb is halogen; Rc is
Cl-6 al koxy(C -6)al kyl, C1-6 hal oal kyl, Cl-6 al kyl or
Cl-6 al koxy, or is a group9Rl is hydrogen, Cl1-2 alkyl,
(C1-6) al koxynmet hyl or propargyl; R2 is hydrogen,

methyl or fluoro; R3, R4 and R5 are, independently,
hydr ogen, hal ogen, Cl1-2 alkyl, C -2 alkoxy or G -2
hal oal kyl ; R6 and R10 are, independently, hydrogen,
ha&{ cgepound@lofJommbdy TV oforRuladVdal kyl , Cl-2 al koxy,
nitro, cyano, Cl-2 hal oal koxy, Ci -8 alkylthio, Cl-6

al kyl sul finyl, G - balkylsul‘onyl, am no, C1-3

al kyl am no dr\di ) 10l; R7, R8 and R9 are,

i ndependently,/ dr og®n, ! 6 alkyl, C2- 6

al kenyl , C2- 6Nal , : ﬁé?ﬁ?l Cl-6 aIkoxy(C
1- 6)a|ky| alkﬁ xy, |0 -6, al koxy(C -6)al koxy, C2-6
alkynyloxy C3 6 cyBIoaRf(yIR nitro,(Myano,

G - 6hal oal koxy, C2-6 hal oal kenyl oxy, S O R1\ OSQ2R12,
NR13SO2R14, NR15R1p, NRL7COR18, COR19, Si RROR2 1R22,

SCN, optiondf\y sbbstiR aryh or optionally
substituted hefegoaryf @ ?.LI# substi t ut ed
het er ocycl yl ;N ~KR ) +~gQre, independently,

Cl-6 al kyl, C1-B halipal Ky oBt i onall¥'y substituted
aryl; R13 and RL7 aRe, RndeRendent!y, hydrogen or Cl-2
al kyI R15 and

wherein R? is Cy.3 alkyl; R%is halogen; R° is Cj.¢ alkoxy(C.¢)alkyl, C;.¢ haloalkyl,
Ci.6 alkyl or Cy.¢ alkoxy, or is a group

R R°
R! is hydrogen, Ci.; alkyl, (C1.¢)alkoxymethyl or propargyl; R? is hydrogen,
methyl or fluoro; R?, R* and R? are, independently, hydrogen, halogen, C;., alkyl,
Ci.2 alkoxy or Ci. haloalkyl; R® and R are, independently, hydrogen, halogen,
Ci3 alkyl, Cy; haloalkyl, C;.; alkoxy, nitro, cyano, C;., haloalkoxy, Ci.g alkylthio,
Ci-6 alkylsulfinyl, C;.¢ alkylsulfonyl, amino, C;_; alkylamino or di(C;.
3)alkylamino; R’ R®and R’ are, independently, hydrogen, halogen, C;.¢ alkyl, C,.
¢ alkenyl, C,.¢ alkynyl, Ci.¢ haloalkyl, C;.s alkoxy(Ci.¢)alkyl, Ci.¢ alkoxy, Ci.6
alkoxy(Cj.¢)alkoxy, C,.¢ alkynyloxy, Cs.¢ cycloalkyl, nitro, cyano, Ci.
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R16 are, independently, hydrogen or Cl-3 al kyl; or R15
and R16 together with the N atomto which they are

wa@edaogobmeo f orm a five or six-nmenbered opti onal PGT/GB2006/003101

substituted heterocyclic ring which may contain a
further heteroatomselected fromO and S; R18 and R19
are, independently, hydrogen, Cl-6 al kyl, Cl-6 al koxy,
optionally substituted aryl, optionally substituted
heteroaryl or NR23R24; R20, R2 1 and R22 are,

i ndependently, Cl1-4 alkyl or aryl; R23 and R24 are,

i ndependent |y, hydrogen or 261- 3" al kyl; or R23 and R24
together with the N atomto which they are attached
forma five or six-nenbered optionally substituted

hehgbagyey, i s haltalketyleky, B19) KON G O, Re% N EHESR !, NRR'®,

het erpat omp sel egted, from O and S; and p is 0, 1 or 2.
NR'COR"™, COR™, SiRR“'R™, SCN, optionally substituted aryl or optionally
substituted heteroaryl or optionally substituted heterocyclyl;
RM, R and R are, independently, Cy. alkyl, C;.¢ haloalkyl or optionally
substitituted aryl; R and R'7 are, independently, hydrogen or C alkyl; R'® and
R are, independently, hydrogen or Cy.3 alkyl; or R"® and R'® to gether with the N
atom to which they are attached form a five or six-membered optionally
substituted heterocyclic ring which may contain a further heteroatom selected
from O and S; R and RP are, independently, hydrogen, C;.¢ alkyl, C;.¢ alkoxy,
optionally substituted aryl, optionally substituted heteroaryl or NR*R**; R* R*!
and R*? are, independently, C; alkyl or aryl;
R* and R* are, independently, hydrogen or Cy.3 alkyl; or R* and R** together
with the N atom to which they are attached form a five or six-membered

optionally substituted heterocyclic ring which may contain a further heteroatom

selected from O and S; and pis 0, 1 or 2.



