- 1 - CHEM CAL PRQOCESS FOR THE PREPARATI ON OF BENZOXAZOLE DERI VATI VES
USED AS PESTI Cl DES The present invention relates to an inproved
process f owormakivmgtsazol e derivatives useful as insecti cPCEGB2006/003054
acaricidal, nolluscicidal and nematicidal compoonds. 5Mdl e
derivatives with useful insecticidaj.properties are disclosed in
W00/ 06566, W00/ 63207, WO01/55144 and WO03/011861. The applicants
have found a nethod of making the conpounds in inproved yield and

purity. There is therefore provide roc i f
conpounds “HFYBE ARPEETSL FORFE 0°FEF ﬁ‘%ﬁo‘gﬁgr %%%O%%OF% %eéf%%g‘ftﬁf F]&S‘ ﬁg

i s hal ogeA="BY TS C1-6 al koxy(Cl-6)al kyl, Cl.6 hal oalkyl, C1-5 alkyl,
Cl.6 al koxy, furftnyl or is a group Rs R RO 15 Rl is hydrogen, Cil-2
al kyl, (G _s)allcoxynmethyl or propargyl; R2 is hydrogen, nethyl or
fluoro; R3, R4 and R5 are, independently, hydrogen, hal ogen, Cil-2

al kyl, C1-2 al koxy or Cl-2 haloal kyl; R6 and Rl are, independently,

Syano. G- 2 TSRy s (iR Spttes ArasAalndpl goppadved
useful as insecticidal, acaricidal, molluscicidal and nematicidal compoonds.
5 Azole derivatives with useful insecticidal properties are disclosed in
WO00/06566, WO00/63207, WO01/55144 and WOO03/011861. The applicants have
found a method of making the compounds in improved yield and purity. There is

therefore provided a process for the preparation of compounds of formula (X)

()

10

wherein R* is C1.3-alkyl; R® is halogen; R® is Cy¢ alkoxy(C.¢)alkyl, Cy¢ haIdalkyl, Cis
alkyl, Ci.¢ alkoxy, furfuryl or is a group

R =°
15 Rlis hydrogen, C.; alkyl, (Ci.)alkoxymethyl or propargyl; R%is hydrogen, methyl or
fluoro; R?, R* and R? are, independently, hydrogen, halogen, C,.z alkyl, C;.; alkoxy or
C\-2 haloalkyl; R® and R are, independently, hydrogen, halogen, C,.3 alkyl,
Ci2 haloalkyl, C;.; alkoxy, nitro, cyano, C_; haloalkoxy, Ci.g alkylthio, Ci.5 alkylsulfinyl,



2 - CL.6 alkylsulfonyl, amno, CL-3 al kyl ani no or

di (G _3)allcylamno; R 7, BY and RO are, independently, hydrogen,

hal ogen,

GhkoGoatokyds7 C2- 6 al kenyl, C2-6 ai kYnYl, Cl-6 hatmaebiopdno30s4

al koxy( G 4al kyl, Cl-6 al koxy, Cl-6 al koxy(Cl4al koxY, C2-6 al kYnYIl OXY,
C3-6 cycloalkyl, nitro, cyano, Cl-6 hal oal koxy, C2-6 .

hal oal | cenyl oxy, S(O0)pRl 1, 08021212, 5 N-Ri 3s02R14, NrRi 5- 16, R
NR17COR18, COR', SiR26 iR2 ei Nt optionally substituted aryl or
optionally substituted heteroaryl or optionally substituted

het erocyclyl; R11l, R12 and R14 aryl;2R13 and R1l7 are, independently,
hydrogen or Cl-2 al kyl; R15 and R36 are, independently, hydrogen or
Cl.3 alkyl; or 1215 and R16 together with the N atomto which 10 they

are attach i: I &L X= ] . honal.l 7 L Lt ed
ot or oot s, dis, O, A KIREBEGAS PREIARTY: X R REMECT |
from O dmibpSideRRly, dpdiotn, huleger, Gglepkyidens dlkenyhyBsatienyl, Cls Baledikg) |
et o barh PR IR Crrtfo T Ak ALk, C:s Amylowy, o

cycloalkyl, nitro, cyano, Cy.¢ haloalkoxy, Cs.¢ haloalkenyloxy, S(O)pR”, OSOzRu,
5 NRPSORY NRPR', NRVCOR', CORY, SiR*R*R?, SCN, optionally substituted

aryl or optionally substituted heteroaryl or optionally substituted heterocyclyl;
RY, R'? and R" are, independently, C,.s alkyl, C,.¢ haloalkyl or optionally substitituted
aryl; R" and RY are, independently, hydrc;gen or Cy.2 alkyl; R™ and R'® are,
independently, hydrogen or C;.3 alkyl; or R and R'® together with the N atom to which

10 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 NR¥R*; R?, R*! and R are, independently, Cy.4 alkyl or aryi;

R* and R* are, independently, hydrogen or Cy_s alkyl; or R and R* together with the N.

15  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 IT

20
where R?, R®, R!, R%, R®, R* and R’ are as defined in relation to formula (I) with a

compound of formula I

4



are, independently, Cl14 alkyl or aryl; R23 and R24 are,

| ndependent |y, hydrogen or Cl1-3 al kyl; or R23 and R24 together with
the. N. 15 wbaw#ooesshi ch they are attached forma five arcIémonRbened
optionally substituted heterocyclic ring which nay contain a further
het eroat om sel ected fromO and S; and pis 0, 1 or 2, the process
conprising reacting a fornula of conpound I where le, bR Rr, R2,
R3, -4 E. and R5 are as defined in relation to formula (1) with a
conpound of forrmula BI - 3 - CI RO 010 where IR is as defined in
relation to fornula (1) followed by.f4reatnent with a base and
cyclising the resulting adduct. The reaction proceeds via an adduct
of formula IV

Cl

R "0
where R® is as defined in relation to formula (I) followed by treatment with a base and

cyclising the resulting adduct.

The reaction proceeds via an adduct of formula IV

5
The intermediate of formula (IV) may be isolated or the process can be performed
without isolation of the intermediate.
10 Certain compounds of formula (IV) are novel and as such form a further aspect of

the invention.
Suitable conditions for the reactions are described in W003/011861
The coupling reaction is preferably carried out at -20°C to 30°C.
The reaction is preferably performed in a solvent. A very wide range of solvents
15 may‘be used, for example suitable solvents include dimethylacetamide, THF, DMF or
DCM.
The preferred molar ratio of acid chloride to aminophenol is from 1:1 to 1:2.
The coupling reaction is preferably carried out in the presence of a base,

especially a tertiary amine.



The internediate of fornmula (1V) may be isolated or the process can
be perfornmed without isolation of the internediate. -10Certain
conpounds wb 2b@vomuza (1V) are novel and as such form a Fawékmos/msgect
of the invention. Suitable conditions for the reactions are descri bed
in WO03/011861 The coupling reaction is preferably carried out at
-20C to 30C. The reaction is preferably perfornmed in a
solvent. A very w de range of solvents 15 maybe used, for exanple

sui tabl e sol vents include dinethyl acetam de, THF, DMF or DCM The
preferred nolar ratio of acid chlorigde to am nophenol is from1:1 to

1: 2. The coupling reaction is preferably carried out in the
presence of a base, especially a tertiary amne. - The
further tre W|tha i 1. as
an amne, | prEvarryednfet AEFs SR g etk & gsaﬁ#“éé@%éggﬁ B2 e

base i Spraféfab[y @primary am'iiw drafbrganioiseded. | pfbférﬁﬂ Hahﬁs emadoniat i on
reaction are described in W03/011861. Suitab %Ot%lgl(f}& % %é?

chl or al kanesSwiablg cqaditions for the eyalisatiomreacipp argalesariby QOg/0g 1861

hydr ocag,hopR sSHehsaR éhﬂlr ales Qlch’a¥ |1Q@2~tetrachlof€hﬁn@8ﬂ:@thhﬁm reaction

reaction %etween i't and Bl 1s very difficult to control In order to
avoiid divsloydagitons snch ae foludne pexylencan undeS| rabl e acyl ation of the

o on oy O D Pueviatiof featpue R oA Py PRI aR T Ve Bl iR R g SMaPE O

t r eat megiieMb takoid ASRF1aRE0TH) GRS i€ Qﬂﬂﬁ&ﬁﬁﬁ%l@ﬁcﬁﬂﬁoﬁlo@mm&yﬂh eghp HOIT

purity such that no further Purlflcatlon .S requir.ed.
as well as the desired acylation of the amino group of II. The apphcants have surprisingly

found that the further treatment with bases produces compounds of sufficiently high
10 purity such that no further purification is required.

Each alkyl moiety is a straight or branched chain and is, for example, methyl,
ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, z'so-propg}l, n-butyl, sec-butyl, iso-butyl,
tert-butyl or neo-pentyl.

Halogen is fluorine, chlorine, bromine or iodine.

15 Haloalkyl groups are alkyl groups which are substituted with one or more of the
-same or different halogen atoms and are, for example, CF3, CF,Cl, CF3CH; 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.

20 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 fo 10 atoms including
one or more heteroatoms (preferably one or two heteroatoms) selected from O, S and N.

25  Examples of such rings include pyridine, pyn'n:lidine2 furan, quinoline, quinazoline,

pyrazole, thiophene, thiazole, oxazole and isoxazole.



Each al kyl noiety is a straight or branched chain and is, for
exanpl e, nmethyl, ethyl, n-propyl, n-butyl, n-pentyl, nzhexyl,

I So: propyl worredmiydsy sec-butyl, iso-butyl, tert-butyl ofcmeszopeubosl.
Hal ogen is fluorine, chlorine, brom ne or iodine. 15Hal oal kyl groups
are al kyl groups which are substituted with one or nore of the -sane
or different halogen atons and are, for exanple, CF3, CF2Cl, CF3CH2
or CHF2CH2. Al kenyl and al kynyl nopieties. can be in the form of
straight or branched chains. The al kenyl noieties, where appropriate,
can be of either the (E)- or ()-confgguration. Exanples are vinyl,
allyl, ethynyl and propargyl. 20Hal oal kenyl noieties are al kyl

noi eties which are substituted with one or nore of the sane or

di fferent hal ogen.at ons ex i . i ncl udes
napht hyl , ant hrac ﬁ%%?T%%ﬁéﬁ?Fﬁgﬁgﬁﬁgﬁﬁﬂg¥[ uft$§§%yg@%%gﬁ+ phenyl .
The t er ghigih@e@@ny i 0 aRherificlidngeneat it (Cefkiably @©pt vd)ihe@rdapnso 10
atons includjing one or _nore heteroatons (preferably one or_ two

het er oaf@pagd San &b SeapdilY.oFramples of serhwgngs sicids yi-digkepnes trighydrofyean

i ncl ude QY onBBne PYri m di ne, furan, quinoline, quinazoline,
pyrazol e, %%ﬂ%bﬁ%%e, t hi azol e, oxazol e and i soxazole. - 5 -

The ferns heCgelodiylincladas chdomopd,yytippentdfasd cydokexplon- ar omatic ring -

containing up,to 10 atons j.ncl udi ne or re referabl y.one or
Pwo) et or oadiig i BErh G b fin, BRanREFAFhSRek RN S
I ncl ude sdledled) indeperaiagily, fidhi Blayugeqhdlogen, @4 allgl, ThQlalkesyl, CLyutes], Ky
i ncl udes_cycl opr.opyl , Céclggﬁntyl and cycl ohexyl . en present,

I W
the opt s8HaMkEubss kot ss)ekYlarin alkoxy: Eromiclnallyh oiEr 8Y86yerey | are
sel ecte J - h al kyl, C2-6
al kenyl fﬂal&?? %%‘2%‘.1‘% C itmé” %‘?%Pdﬁ%cﬁ?ﬁ%fa@g? oxgy’%“c%%?" crgﬂ kyl, CL.6
al kdRy, C3. 6ligylbwaindgistood ittat diplkylpenie, subitit@ertiainohitik toss WiBte the

al l cyl t hiq, . SQ2 . SCRCH2 oS Cl - and It i.s_tQ be
cindos st QU BEETR oaPRT Tk 6 et vhish e e flbteq R e Freht ne
di al | cylsevghonpshetsIaidosyclit fille Which Magtomin@nelt 6o fufBy lfegoaddrhached
forma five, six or_seven-nenbered heterocyclic ring which may

cont ai n sgjprtediromih Y or $ Aed which isropHeraly se e&by enegitwo indepsndently ¢
epn At . . _ > A ¢ od
(4 o | SRS 3t B B e SO ERIEDIY pRELES] OO

gr oups 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 (Cy-¢)
alkyl groups. A ’
Preferred groups for R%, R®, R% R, R%, R, R* and R® in any combination thereof
are set out below.
20 Preferably R® is methyl or ethyl.
It is peferred that R” is bromo or chloro, especially chloro.

The group RF is preferably is a group



15 an N atom the resulting rings are suiEany pyrrolidine,
pi peri di ne, thionorpholine and norpholine each of which may be
substi t ut egobyorapespr two i ndependently sel ected (Cl. 6)pcaldsoodrosusps .

Preferred R, Rl, R2, R3, -.-. 4 groups for Ra, and R5 in any
conmbi nation thereof are set out below 20Preferably Ra is nethyl or
ethyl. It is peferred thane is brono or chloro, especially chloro.

The group Re is preferably is a group WO

2007/ 020437PCT/ GB2006/ 003054 - 6 - or is Cl1-6 alkyl or is C1_5

hal oal kyl . More preferably R' is Ct._6 alkyl or C1_5 hal oal kyl, nore
especially C1-3 haloal kyl. Preferably R is hydrogen, Cl.2 alkyl or
(C1_6) alkoxynethyl. 5It is nore preferred that Rl is hydrogen,
ethyl, CH2OCH3 or CH20C2H5. Yet nore prefgerably Rl is hydrogen, ethyl
or CH20C2H5. It is even nore prefd&yed tihat Rl is hydrogen or

CH20C2H5, especially hydrogen. Prefe y R2 is hydrogen or fluoro.
“ g

R
R" R
or is C1.¢ alkyl or is Cy¢ haloalkyl.
More prefera‘c;ly R® is C1.¢ alkyl or Cy.¢ haloalkyl, more especially Cy3 haloalkyl.
Preferably R! is hydrogen, Cy.2 alkyl or (Ci.6) alkoxymethyl.
5 It is more .preferred that R! is hydrogen, ethyl, CH;OCH; or CH,OC,Hs.
Yet more preferably R' is hydrogen, ethyl or CH;OC,Hs.
It is even more preferred that R! is hydrogen or CH,OC,Hs, especially hydrogen.
Preferably R? is hydrogen or fluoro. | |
In one aspect of the invention, it is preferréd that R? is fluoro.
10 Preferably R®, R* and R’ are each, independently, hydrogen or halogen.
Tt 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.
15 | 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,
Cue alkyl, Cy.¢ haloalkyl, Cy. alkoxy, Ci.s alkoxy(Cy.¢)alkoxy, C.s alkynyloxy, nitro,
cyano, Cy¢ alkylthio, Cy_¢ alkylsulfonyl or Cz.¢ haloalkenyloxy. ‘
20 1t is preferred that R’ is hydrogen, halogen, Cy.¢ alkyl, C.¢ alkoxy(Ci.¢)alkoxy,

nitro or ¢yano.



In one aspect of the invention, it is preferred that R2 is fluoro.
10Preferably R3, R4 and R5 are each, independently, hydrogen.or
hal.ogen. Iwoimopnrefserred that R3 is hydrogen or fluori necT/éB1006/003054
preferably R3 is hydrogen. It is preferred that R4 is hydrogen or
fluorine. More preferably R4 is hydrogen. 151t is preferred that RS
I's hydrogen or fluorine. Mire preferably R 5 is hydrogen. It is
preferred that R 2, R8 and RO are each, independently, hydrogen,

hal ogen, Cl1.6 al kyl, Cl-6 hal oal kyl, Cl1-6 al koxy, Cl-6

al koxy(G .. 6)al koxy, C2-6 al kynyloxy;_nitro, cyano, C _6 alkylthio,
Cl.6 al kyl sulfonyl or C2.6 hal oal kenyl oxy. 20It is preferred that
12.2 is hydrogen hal ogen, Cl1.6 al kyl, Cl1.6 al kOXY(C1-6)al i COXY,

o of rably ARG DR r R GRS e

Nitro Ogyamyano. Is even nore preferred that R7 is hydrogen or

chlorlne ;.
It is even more preferred that R’ is hydrogen or chlorine.

It is yet more preferred that R’ is hydrogen.
5 It is preferred that R3is hydrogen, halogen, C;.¢ haloalkyl, Cy_6 alkoxy, Ci.s
alkoxy(C1.s)alkoxy, Ca-¢ alkynyloxy, cyano, Ci.¢ alkylsulfonyl or Cz. haloalkenyloxy.
More preferably R?® is hydrogen, chlorine, fluorine, bromine, CF3, ethoxy,
OC,H,0CH;, OCH,C =H, cyano, SO,CHj; or OCH,CH=CCl,.
It is even more preferred that REis hydrogen, chlorine, CN, CF3 or SO2CHs.
10 Yet more preferably R®is hydrogen.
1t is preferred that R’ is hydrogen, halogen or C, 4 alkylthio. .
More preferably R? is hydrogen, chlorine, fluorine, iodine or SCHa.
1t is even more preferred that R? is hydrogen, chlorine or fluorine.
Yet more preferabiy R’ is hydrogen.
15 Itis preferre@ that R® and R!? are, mdependently, hydrogen, halogen, C;3 alkyl,
Ci2 haloalkyl, C;.; alkoxy, nitro, cyano, C1;2 haloalkoxy, C;g a]lf{ylﬂaio or
C\.6 alkylsulfinyl, C;.¢ alkylsulfonyl; provided that at least one of R® and R" is not
hydrogen.
In one aspect of the invention, it is preferred that R® and R'® are, independently,
20  hydrogen, halogen, Ci.3 alkyl, Ci. haloalkyl, C;.; alkoxy, nitro, eyano, 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 ig hydrogen, methyl, chlorine, fluorine, OCHs, SCHs, CF3 or nitro, provided that at
least one of RS and R!? is not hydrogen.



It is yet nore preferred that R 7 is hydrogen. St is preferred that
R8 i s hydrogen, hal ogen, Cl.6 hal oal kyl, Cl1_6 al koxy, Cl-6 .

al koxy( Cl-wpabdmnepy C2.6 allcynyloxy, cyano, ClL.6 al kypSiubianddosex
C2.6 hal oal | cenyl oxy. More preferably R 8 is hydrogen, chlorine,

fluorine, bromne, CF3, ethoxy, 0C21140CH3, OCH2C H, cyano, S02C113
or OCH2CH=CC12. It is even nore preferred that R8 is

hydr ogen, chlorine, CN, CF3 or SO2CH3. 10Yet nore preferably R8 is
hydrogen. It is preferred that RO is hydrogen, halogen or Cl.6
allcylthio. More preferably RO is r%d_r ogen, chlorine, fluorine,
iodine or SCH3. It is even nore preferred that RO is hydrogen,
chlorine or fluorine. Yet nore preferably R 9 IS hydrogen 151t is

preferred that R 6 and R 16 are..independ dro haI eqn,
Cl.3 al kyl , lossillmorepefeprd thegR 52%)’36%@ %ﬂué’éﬁ ind %
hal oal ﬁ?iﬂ% %h ghl%l!l&hh&ImCOO@!H;;, 5, 0; Gy hitld! Hrdided et zﬁleast one of

al kyl s provi ded that at [east one of and R 1 is not
hydr ogerf andR 1sno|thydyo@naspect of the invention, is preferred that

nal oal Kyl CLeh mATRBRTRRY & 5 vipart SRS frr%ﬁ%é;?fﬁ%xm%y Sl S
al k)gtmhgbnﬂgrﬂuérgﬁdrbﬂﬁm@t Ieast one of R6 and Rl is not hydrogen.
It is nore preferred t hat bydr ogen, chlor.ine,, fluorine

or bronine dhi m@siph'egenﬁ?éha@)@@ﬁl Rnﬁwoge%rﬂ oPr m‘?=|° Finf gt brepsipe
a5l one of R 6 and Rl is not
hydroggr%%‘ %&?ﬁ? %%%%%1& 0(1){6/ 05%8%51 - 8- 1t is still nore

preferred thThe RSentontiydiustgued bycthe dolioveng Examplé:ne or bronine and Rl

10 EXAMPLE1

Stepl:
311 mg (1 mmol) of 2-(3-Amino-4-hydroxy-phenyl)-N-(4-chloro-3-ethyl-isothiazol-5-yI)-
acetamide was dissolved in 4.5 ml of THF and 417 ul of triethylamine (3 mmol) added.
15  Afier cooling the solution to 0° degress, a freshly prepared solution of 168mg 3-furfuryl
acid chloride (1.5 mmol) was added in dropwise fashion under stirring. After addition the
icebath was removed and the resulting suspension stirred ambient temperature for another
2 hrs before 1 ml of conc aq. ammonia was added. After 12 hrs the reaction mixture was
concentrated to dryness (N2-stream) and consequently worked-up by liquid-liquid
20 extraction with EtOAc/ 1N HCI. The resulting crude material was used without further

purification in the next step.

Step 2:
The crude material was dissolved in 6 ml trichloroethylene, 40 mg (0.2 mmol) p-
25  TsOH added and the resulting suspension heated under stirring to 150 deg overnight.

After removal of the solvent the remaing crude material was dissolved in 2ml DMF and

the required product separated via RP-HPLC.



i s hydrogen, chlorine, fluorine, 0C 13, SCH3, CF3 or nitro, provided
that at | east one of R6 and Rl is not hydrogen. Even nore-
pr ef er abl ywB@ua7azbugdr ogen, chlorine, fluorine or brom necEGBRI/BES5
chl orine, fluorine or bron ne. It is nost preferred that when R6
is hydrogen, R is fluorine, chlorine or brom ne and that when R6 is
chlorine or fluorine, Rl is fluorine. The invention is illustrated by
the foll owi ng Exanple: 10EXAMPLE 1 Stepl: 311 ng (1 nmol) of
2- ( 3- Am no- 4- hydr oxy- phenyl) - N- (4- chl or o- 3- et hyl -i sot hi azol - 5- 34) -
acetam de was dissolved in 4.5 mM of9THE and 417 ul of triethylam ne
(3 mmol ) added. 15 After cooling the solution to 00 degress, a
freshly prepared solution of 168ng 3-furfuryl acid chloride (1.5
nol ) was added in dropw se fashion under stirring. After addition
the icebath was renoved and the resulting suspension stirred ambi ent
tenperature for another 2 hrs before 1 m of cone ag. amoni a was
added. After 12 hrs the reaction m xture was concentrated to dryness
(N2-strean) and consequently worked-up by liquid-liquid 20 extraction
wi th Et OAc/ 1IN 11Cl. The resulting crude material was used w thout
further purification in the next step. Step 2: The crude material was
dissolved in 6 m trichloroethylene, 40 ng (0.2 tnnol) p- 25 TsOH
added and the resulting suspension heated under stirring to 150 deg
overnight. After renoval of the solvent the remaing crude material
" was dissolved in 2nlDVF and the required product seisarated via
RP- HPLC. WD 2007/ 020437PCT/ GB2006/ 003054 - 9-



- 10 - CLAIMS 1.A process for the preparation of conﬁbunds of formula
Swherein le is C1-3 alkyl; 12.6 is halogen; Ris Cl4

al kpxy( C -®elkylozes€l- 6 hal oal kyl, Cl-6 al kyl, Cl-6 al ketrychididossosh

(1) R4

or is a group RGR7 Rl is hydrogen, Cl-2 al kyl, (G 4al koxynethyl or

propar gyl ;
hal oal kyl ;

al | cyl,

hydr ogen,

R2 is hydrogen, nethyl or fluoro; R3, R4 and R5 are,
I ndependent |y, hydrogen, hal ogen, Cl-2 al kyl, 10Cl.2 al koxy or Cl_2
R6 and Rl are, independently, hydrogen, hal ogen, Cl1.3
Cl.-2 haloallcyl, Cl1.2 alkoxy, nitro, cyano, Cl-2 hal oal koxy,
Cl1-13 allcylthio, Cl-6 alkylsulfinyljp-C1_6 al kyl sul fonyl, am no, C1-3
al kylam no or di (Cl- 3)alkylam no; R2, R8 and R 8 are, independently,
hal ogen, Cl1-6 al kyl, C2- 6 al kenyl, C2.6 al kynyl, hal oal kyl

Cl-6 al koxy(Qallcyl, Cl.6 al koxy, CELI-JMaI koxy(Cl_6) al koxy, C2-6
al kYl'l YI oxY, C3-6 Cyd Cal kyl, nitro,~cyano, Cl-6 hal oal koxy, C2.-6
hal oal kenyl oxy, S(0

10

15

1.

A process for the preparation of compounds of formula ()

¥ :
R R® R o
O c
\S h]] N A
R RP R

wherein R*is Cy3 alkyl; R® is halogen; R®is Cis alkoxy(Cy.¢)alkyl, Cy.¢ haloalkyl,
Ci-6 alkyl, C,_6 alkoxy, furfuryl or is a group

RS R
RS

R R=°
R} is hydrogen, C1.5 alkyl, (C1.¢)alkoxymethyl or propargyl; R?is hydrogen,
methy! or fluoro; R?, R and R are, independently, hydrogen, halogen, C).; alkyl,
Ci-2 alkoxy or Cy haloalkyl; RS and R1® are, independently, hydrogen, halogen,
Ci3 alkyl, C;. haloalkyl, C,.; alkoxy, nitro, cyano, C; haloalkoxy, Cy.g alkylthio,
C16 alkylsulfinyl, C;.¢ alkylsulfonyl, amino, Cy.3 alkylamino or di(C,.
s)alkylamino; R7, R® and R’ are, independently, hydrogen, halogen, Cy.¢ alkyl, Ca.
¢ alkenyl, Cs.¢ alkynyl, Cy.¢ haloalkyl, C,.4 alkoxy(C;.s)alkyl, Ci alkoxy, Ci.¢
alkoxy(Cy.g)alkoxy, Ca¢ alkynyloxy, Cs.¢ cycloalkyl, nitro, cyano, C;g
haloalkoxy, Cy.¢ haloalkenyloxy, S(O),R'!, OSO;R'%, NR"*SO,R™, NR*RY,
NR'"COR'™®, CORY, SiR®R*'R*, SCN, optionally substituted aryl or optionally
substituted heteroaryl or optionally substituted heterocyclyl;

-



OSC2R12, NR13s02R14, NR15R16, NRI2COR18, COR19, s1R20R21-22, SCN,
optionally substituted aryl or optionally substituted heteroaryl or
opt i onal | yweubet2043t ed heterocyclyl; R', Rl12 and R14 aGX/GB2006/003054

i ndependently, Cl-6 al kyl, Cl1-6 hal oal kyl or optionally substitituted
aryl; R13 and R17 are, independently, hydrogen or Cl.2 alkyl; R 13
and R16 are, independently, hydrogen or Cl..3 alkyl; or. R15 and
12.16 together with the N atomto which they are attached forma five
or six-menbered optionally 5substituted heterocyclic ring which may
contain a further heteroatom selectad-fromO and S; 1218 and R19 are,
i ndependent |y, hydrogen, Cl14 alkyl, Cl-6 al koxY, optionally
substituted aryl, optionally substituted heteroaryl or NR23R 24; R20;

2 ond 22 s plopeB Mt ) el Ml B AR T |
the N atomt mb&ﬁmmtedrah@&{léaﬁd Rl'tag hne;tépérmemlﬁ hjzdmgenmr Cslzmlkljfi: %mﬁﬁ
Pt er oat o S B oY FHSPFYR IO Giaaginl BX R S REge e eel
conpri sing r a6t ibRhich they 4 bhifacBbd ?&Hpé)ﬁkf%rlsixﬂag’mbé?éﬂ dptiddally
5 substituted heterocyclic ring which may contain a further heteroatom selected
from O and S; R'® and R' are, independently, hydrogen, C).s alkyl, C1. alkoxy,
optionally substituted aryl, optionally substituted heteroaryl or NR®R*; R20 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
10 with the N atom to which they are attached form a five or six-membered
optionally substituted heterocyclic n'ﬁg 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

l’I 2 5

where R?, Rb, Rl, Rz, R, R* and R? are as defined in relation to formula () with a

compound of formula I



wher e R.T, R', 121, R 2, R3, R4 and Rs are as defined in r’el ation to

formula (1) with a conpound of formula 111 C - 12 - where 126 is as
defined i nwoebhetdzen7to formula (1) followed by treat nentcmebivauibese
and cyclising the resulting adduct. 2. A process as clainmed in

claiml1l where R6 and R16 are, independently, hydrogen, hal ogen, Cl-3
al kyl, Cl1.2 hal oal kyl, Ci1-2 al koxy, nitro, cyano, Cl_2 hal oal koxy,
Cl- 2al kYlthio, amno, Cl-3 alkylamno or di (Cl_3)al kyl am no,

provi ded that at |east one of R6 and R 1 is not hydrogen; and 122,
128 and R9 are, independently, hydragen, halogen, Cl1.6 alkyl, C2-6
al kenyl, C2-6 allcynyl, G .6 haloal kyl, Cl-6 al koxy(G -Qal kYl, Cl1-6
al l coxyY, C3.6 cycloal kyl, nitro, cyano, Cl.6 hal Cal kKOXY, S(0)1, R11,

OSO 2R12, N1R13sQpR14 15R16, .NR17cOR1S8, 19 i ,
opti onal |y SUBBER Ut BIAPYR TSR ey (QTRE R SR aREEE TR I o
process as cChai &REsihgthekeuink adbestei n 116 is Cl-6 al kyl or CL.6

hal oal kyl . A process as clainmed in any preceding claimwhhere RL is

hydrogen, Cl.2 alkyl or (Cl.6) al koxynmethyl. A process as clained in
any of the pr [ Al Wg@{ [ roge fdeHBd nvhroR&PCESS
as clai %éd i #%ﬁ%%%%%%leg?lece I ﬁg cegﬁaga Ogge’an%?el tad %ng I%g are

each5 i ndepehslegdn, ¢;.; hikyt, €3¢ haloalkiih Cogalkoxy, fidro, Fyang, Qrdebstkosy, Gl ai m

1, wherein th d of f la |l.is first .dissal ' | vent
Lo Torm a1 PUSICH, GERSnCh PV RPER e bl PR Bt of
formula 111. ofe o RTNIRESE nAEERTEEAYarddR'CR B 1® Mbah@ipandeailg, base is a

second base and wherein said first solution is treated with a first
base prior t&ydessmghalesss: Sds #kyInCe-ntlkeshbon AkyaYl. oy halpaliyl, Cie

alkoxy(Cr.¢)alkyl, C,¢ alkoxy, Cs.¢ cycloalkyl, nitro, cyano, C;.¢ haloalkoxy,
10 S(O).R", 0SO:R™?, NR¥SO,R™, NRR'S, NRCOR", COR", SiR*R*R?,
SCN, optionally substituted aryl or optionally substituted heteroaryl.

3. A process as claimed in claim 1 wherein R® i Cy.¢ alkyl or Cy.¢ haloalkyl.

15 4. Aprocess as claimed in any preceding claim where R! is hydrogen, C,., alkyl or
‘ (Ci.5) alkoxymethyl.

5. A process as claimed in aﬁy of the preceding claims where R? is hydrogen or
fluoro. -
20
6. A process as claimed in any of the preceding claims where R®, R* and R® are each,

independently, hydrogen or halogen.



R4- 9. A process for the preparation of conpounds of forrmula (I) O

(1) AlR2R5 wherein le is C1_3 alkyl; Rb is,halogen; Re is Cl.6

al koxy(C _p)al kyl, Cl1.6 haloalkyl, C1 6 alkyl, Cl1_5 al koxy, furfuryl
or is agroup RRo RO Rl is hydrogen,.ﬁ%.Z al kyl, (CL.6) al koxymet hyl
or propargyl; R2 is hydrogen, nethyl or fluoro; R3, R4 and R5 are,

I ndependent |y, hydrogen, halogen, Cl1_2 alkyl, Cl_2 al koxy or Cl_2

g o R SRR U R

CL B al Kyl t f Brme P PLET Oibee reeste CeBPREIRAL omROL L. 3

al kylagino qr di (G 3)al kyl am np; . R7, and. R9 ar | ndependent |,
vl ogan. ha G aepking i CsheleinsRgre s aae i beytipe S psaid s
hal Cal kyl , ealugompisjisripd @ithe) fsidase pitr te baing ssagied @ithghe compound of formula
al koxy(C - oJial koxy, C2-6 al kYnYl oxY, C3.6 cycloal kyl, nitro, cyano,
Cl. 6 hal oal koxy, C2.6 hal oal kenyl oxy, S(0)R11, OSO2R12, NR13S02R14,
NRI 5R16, NRA7fDERES forclaRiBparstiidiIddipeound? of SEiNplagpt i onal | y substit ut ed
aryl or optionally substituted heteroaryl or optionally substituted
heterocyclyl; R', R12 and R14 are, R'ndependently, Cl1-6 alkyl, Cl-6

hal oal kyl or optR{nal | %ubsthtituted aryl; R13 and R17 are,
| ndependently, hyd or ¢.2 : 5 aqd R16 are, - 14 -
/ /R (1)
N N
S N

wherein R® is Cy.3 alkyl; R®is halogen; R® is C.¢ alkoxy(Cy_¢)alkyl, C,. haloalkyl, C;
alkyl, C,_¢ alkoxy, furfuryl or is a group

R10 RQ

R' is hydrogen, C, alkyl, (Cy.¢)alkoxymethyl or propargyl; R” is hydrogen, methyl or
fluoro; R3, R*and R® are, independently, hydrogen, halogen, C, alkyl, C, alkoxy or
C12 haloalkyl; R®and R° are, independently, hydrogen, halogen, C; . alkyl,

C,. haloalkyl, C;- alkoxy, nitro, cyano, C;.» haloalkoxy, C.s alkylthio, C;.

¢ alkylsulfinyl, C,.¢ alkylsulfonyl, amino, C\.3 alkylamino or di(C;.3)alkylamino; R”, R®
and R’ are, independently, hydrogen, halogen, Cj.¢ alkyl, Cs.¢ alkenyl, C» ¢ alkynyl, C4
haloalkyl, C_¢ alkoxy(C,.g)alkyl, C,¢ alkoxy, C,¢ alkoxy(C,¢)alkoxy, Cs.¢ alkynyloxy,
Cs.4 cycloalkyl, nitro, cyano, Cy.¢ haloalkoxy, C; ¢ haloalkenyloxy, S(O)pR[ ! OSOzR”',
NRPSO,R", NR"R'®, NR"COR'®, COR", SiR*R*'R*, SCN, optionally substituted
aryl or optionally substituted heteroaryl or optionally substituted heterocyclyl;

R“, R and RM are, independently, C,.¢ alkyl, Ci.¢ haloalkyl or optionally substitituted
aryl; R"” and R" are, independently, hydrogen or C) alkyl; R"® and R'® are,



i ndependently, hydrogen or Cl1_3 alkyl; or R15 and R16 together with
the N atomto which they are attached forma five or six-nenbered
optionally substituted heterocyclic ring which may contain a further
het eroatom sel ected fromO and S; R18;and R19 are, independently,
hydrogen, Cl.6 al kyl, Cl1.6 al koxy, optionally substituted aryl,
optionally substituted heteroaryl or NR23R24; R20, R21 and R22 are,

i ndependent hndep&idéniy, ihydirogén a5 allR322or a1 8 a PR a6 R thet BB BRIIAQIHN 16, which
hydr ogen or Cl 3 alk 3 and R24 together with the N atomto
which they ¥ g %t?&%@df v Of Sirang/pbaspdontionplby Bstpted datgrqeyclic ring

substit ut ed JhelEhAL MRS mrﬂfar M\Qéx%ﬁ'toﬁpééle%{%ﬂtﬁ%h{‘oaanﬁ 4! jIvel, k@t gLoat om

selected fromO and S; and p i1s O, he process$ conprising, (a)
treating a @U’lﬁfp@ldmﬂ}oﬂ‘lytﬂrogmlcae alkyleﬁ halkmi}r, optioradly eybstitweedsirpl, bptromalln

(1r) is H 3Rl )30

defi ned abo@lél\l) ﬁ?\ugerd }?et "TOn cfr o nu]i)( l?jl ng\?{b)ar‘f Hlé‘fgﬁrf‘{ég'i’ly’a dlaﬁ‘d'l graryk

acid chl ori @& afd %6 mpinaeﬁehﬂdm)ﬂyqud?éganlok om@n@l BYRFPand R*triskthedwitithe N
relation to formula ( eatnent with a second base

thereby to P@MO&YPI%@G&?I‘G a&ﬁ%heécf?mé?éw §r ﬂﬁmwef@wmﬁ%b’ sybiijeted

heterocyclic ring which may contain a further heteroatom selected from O and S; and p is
0, 1 or 2 the process comprising,

(a) treating a compound of formula II with a first base, wherein formula (II) is

OH

\S N NHZ

Py

(1)

where R?, R®, R', R?, R?, R? and R® are defined above in relation to formula D;

(b) thereafter adding an acid chloride of formula (III)

Ci

O am
where R° is as defined in relation to formula (I);
(c) followed by treatment with a second base thereby to form an adduct; and

(d) cyclising the resulting adduct.



