WD 97/ 28122 : '
PCT/ EP97/ 00370 PROCESS FOR PREPARI NG DI KETONE

COMPOUNDS This invention relates to a process for
prepari ng ketone conpounds and t he products obtai ned by
this process, articularly 5 t he inventi to
t he preparat?@%gé 12?ntermediate conpounds in the QQnﬁﬁkﬁ&ﬁﬁ)
manuf act ure of pesti ci des. Pesti ci dal
4-benzoyl i soxazol es, particularly 5- cycl opropyl i soxazol e
her bi ci des and i nter rredi%&sgoﬁ&p?agﬁnime tn'iﬁéfom—: OMPOUNDS synt hesi s,
are described in the literature or exanple 1 n European Patent 10

Publ i cati on Nos. 0418175, 04873153, 0527036, 0560482, 0609798 and

0682659. This invention rélates tusproedskh éatpréparingpkamsr | ng t hese
compounds are k“%ﬁn Lihds aRd the products obtgined byPthisHhbesd MbrelpaRidalEFEN!
I nventi g} to provi epoi m;ic'r ovecf pr?%t‘f’ncosdos t?g,? t S% re P lS'epar ation

e . .
of thes conpoundg’eéﬂ’(&mfcl’i‘éd?ﬁﬁ&%M%@t‘%ﬂgﬁ‘ﬁﬁ?&gmi@ compounds in Bﬁeret 0.
Accordi ng to one maspdaxturebf pdstcidessenti on there is provided a

Dt commound of 1 or rriid isbene, HOGROUEE puckBAT B L)) PF 1ye reactien
SCcor ding to t he SRBIPHEHeln e EickeS PnEpetets SopRands in theik

[err] synthesis, are described in theiterawmtey for example in European Patent Rlerr] is

| over aﬂlgkyl; Publication Nos. 0418175, '8487355, 6527095156648l Y609968 AENY!
optionally substléééggnby fromone to five groups which may
be the sane or di t selected fromlower 25 al kyl, | ower

hal oal kyl , hal ogen ariarioS¥hethods for preparing these compouridserernomsr. ialsogen, | ower
al kyl', 1 ower hal og] dtydct of BYfesédt ¥ Mtiord ©'¥PSvide improved methods for the
preparation of these compounds and the intermediate compounds
15 thereto.
According to one aspect of the invention there is provided a
process for the preparation of a compound of formula (I) by the reaction
of a compound of formula (II) with a compound of formula (III),

according to the reaction scheme Scl indicated below:-
O
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20 b M
wherein
R1 is lower alkyl;
R7 is lower alkyl; or pheny! optionally substituted by from one to

five groups which may be the same or different selected from lower
25 alkyl, lower haloalkyl, halogen and -SRy;

R3 is halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower
haloalkoxy, -S-alkyl, cycloalkyl having from 3 to 7 ring carbon atoms,
alkenyl or alkyny! having from 3 to 7 carbon atoms, or -(CRSRG)Q-SRQ
wherein q is one or two;

30 n is zero or an integer from one to three;

Ry is lower alkyl;



hal oal koxy, -S-al kyl, cycloal kyl having from3 to 7 ring carbon atons,
al kenyl or al kynyl having from3 to 7 carbon atons, or

-(CRerr]Rerr])[err]-SR err] wherein g is one or two; 30
nis zero or an integer fromone to three; Rlerr] is
| ower al kyl ;wo 97128122 WO 97/ 28122 PCT/EP97/00370

PCT/ EP97/ 00370

and Rlerr] and Rl err] independently repmesent hydrogen, |ower alkyl or

| ower hal oal kyl . Tﬁe conpounds of formula (1) and a
nunmber of processes dndiRstdndiRy independently representtydfogestioaer M @r been
described in thesEurop jPatent Applications 5 cited above.
By the term"lower" | s ant radicals conprising at |east one

|
hydr ocarbon chain, itheisampgunsds @6 formulagll apdta nymber plpipeaskes fertheiai n from
one to six car bopregiraivn havabel deqgidtd &1 the Bufbpsdn Ritét iAppltatidhanched-
carbon chai n. 104 above Preferably R err] and Rlerr] are | ower
al kyl (Scm)st preferably nmethyl). ) . Preferably the group
-SRl err] occupi es t Y e termy“Igyyeris mepst fadisals pmpriging at least one pheny|
ring (nost pref eiydbdcyrbboh ehain,[iobsing @iderstood that such radicals I<:ontain fromt Sf er ablby nis
one or two. . . r t.iQ era roceeds in better
yi el d when a gr OOLIl]S t%xicfgrbi%atoms ll&p&togg&%&' a%g?xg SRT LW\’/’?}%& 2- position of
t he phenyl ri ng.carbon chain. Preferably R err] is hal ogen or
tri ];,l Zm{jorrﬁlt hyl . Morreefpiabliy@R pdidyR, are lmélz_er alkyl (most f)l?i‘éiﬂtgl}%r[eﬁfy[)ll i ?I |4|' )CF[ gr r]
or 3,4-dichloro. e._conmpounds,of for a above
are known in the Iitpé?fg?allyethe group -SRp OCCUP}?SQ‘EQ" @f‘r"%‘fsétlﬁ’gﬁpfeon has been
expressly descriphewliring(mestprefenablyrthe R-posiomo to the skilled
wor ker. Sone ref er erpeeferapin is 0hd e twyp. pertinent to the

preparation of this 0 . he. skilled worker. i n various
sources of chem cal Tlrhlg'?%r%{e%nug%?ér.a?ﬁgF%E?%dR&t?eeﬁ?’ga WABSE FRER §£34hd

i nf or et i on dat dwhBdseemiathebpesitian afitee phepyliring. The
preparation of conp@ureabyRyfehaldkén ¢ ttifluSromethy R e e teferibly25

formula (11) an L h Aecardi 0. schene Scl above may be preferably
affected in a pgﬁéi“%%‘ %}ngocf}ay,?d QQP% T'c sol vent . Exanpl es of polar aprotic

sol vents include di ré¢lkympaundspbfarmula (Hmbeysare kaowmin e literature

and their preparation has been expressly described in the prior art known
20 to the skilled worker. Some references particularly pertinent to the
preparation of this reagent may be found by the skilled worker in various
sources of chemical literature, including Chemical Abstracts and
information databases available to the public.
The preparation of compounds of formula (I) using compounds of
25 formula (II) and (IIT) according to scheme Scl above may be preferably
affected in a polar or apolar aprotic solvent. Examples of polar aprotic
solvents include dimethyl sulphoxide, dimethyl formamide,
N,N-dimethylacetamide, N-methyl pyrrolidone, a compound of formula
(1T1); an ether compound, particularly dioxane and tetrahydrofuran; or an
30 aromatic or aliphatic halogenated hydrocarbon, particularly
chiorobenzenes. Examples of apolar aprotic solvents include aromatic
or aliphatic hydrocarbons, particularly toluene and xylenes.
Generally the reaction temperature used in Scl above is from 0°C
to the boiling point of the solvent, preferably between 0°C and 100°C.
35 Generally the reaction takes place in the presence of a strong base which
is most preferably selected from an alkoxide of an alkali or alkaline
earth metal, notably sodium ethoxide, sodium methoxide, sodium or



N, N- di met hyl acet am de, N-nethyl pyrrolidone,” a conpound of formula

(I'11); an ether compound, particularly dioxane and tetrahydrofuran; or an
30 aromatic or aliphatic hal ogenated hydrocarbon, particularly
chl orobenzenes. Exanpl es of apolar aprotic solvents include aromatic

or ali phati cwhbydesear bons, particularly tol uene and xyl enesPCT/EP97/00370
Cenerally the reaction tenperature used in Scl above is fromO[err]C

to the boiling point of the solvent, pr8ferably between O[err]C and
100[err]C. 35 . Geperal |y the reaction takes place in the
presence of a st PORFIBRIPuIGTIdehand 2 metal hydrids Emtﬁb%y ?‘Pﬁ%im B\“g\‘dﬁ}abl y sel ected
from an al koxi de of @wcaddloglio aprefatddalarime of the process of the presmt t h net al

g g; ggllgzs odi um etiiRxtideihe SOOI FeiORddRth AHAHTs Afstillation of the WO
PCT/ EP97/ 00370  alcohol R1-OH formed in the course of the reaction, at atmospheric -3-

pot assi Bm t - but oxirgheyre andnder redticed pagscure Gereferablyafiobiy 130d0%rbelower i de) .
According to a pr Lanto JeJgle) C r t
i nvention the regﬁggﬁaﬁs&@%ﬁyr r?ggn\%l\nnﬁﬂ co%ﬁ?ﬁd%%tf%&etai ation of the

al cohol R err] - Ofepgyadey thiused 2 syitpbleaneieculassieve ferexampledt  at nospheric 5
pressure or underAngemiomewblgpussieve (preferably from1 to 20% bel ow

at nospheri c pressure),. i I rl=-OH.forned nay be
removed by the use QTA cgg@ﬁllgg g ﬂé&%%ggﬁlog?ﬁg*eg{%q{%%mg}é’ﬁ% lge 4

Angst r o nol ecul diFOVéqeshagprocess for the preparation of a compouad of fasmuiadI by ur ¢ her

aspect of the praberactionwéatompound@f €ormualalW) with a mercaptarpsfifuimaldal a process
for the preparati : n r lak : . t he
reaction of a corgp ﬂ?‘séloglﬁﬁ)g%@%gl? O%O?wegh%r%g%%adﬁn%%ﬂ%c}l%l a

(1V), optional |y Sphesseif? indicatetbeleyf'm of the thiolate, according to reaction

schenme Sc2 indicated b@l ow - 02N 0 [err]
15 O;N whigrein R err], 'ﬁﬁérr] and n in frgsul ae §11) and (V)
have the sa CH,; neani ng@Vhas given before | ™efy, schemre
Scl. The grg%?ﬂ- r] is > Ry
H
Sc2 H

1

™ an

15 wherein Ry, R3 and n in formulae (II) and (V) have the same

meanings as given before in reaction scheme Scl. The group -NO> is
generally present in the 2- or 4- position, preferably the 2-position of the
phenyl ring.
Compounds of formula HSR7 are known in the literature and their
20 preparations are expressly described in the prior art known to the skilled
worker. The references particularly pertinent to the preparation of this
reagent may be found by the skilled worker in various sources of
classical chemistry including Chemical Abstracts and information
databases available to the public. The salts or thiolates derived from the
25 compound of formula (TV) may be prepared by means known to the
skilled worker. These thiolates are preferably alkaline salts, particularly
sodium or potassium thiolate.
The preparation of compounds of formula (II) according to scheme
Sc2 from the acetophenone of formula (V) and a compound of formula
30 (IV) is preferably performed in a solvent of the compound of formula
(TV) which may be inert to the reaction conditions. Examples of other
suitable solvents include sulphoxides such as dimethyl sulphoxide;



generally present in the 2- or 4- position, preferably the 2-position of

t he phenyl ring. Conmpounds of fornula
HSR2 are known in the literature and their 20 preparations are
expressly described in the prior art known to the skilled

wor ker. The wafepgages particularly pertinent to the prepar atxgpomioiiohi s
reagent may be found by the skilled worker in various sources of

cl assical chem stry including Chem cal Apstracts and infornmation

dat abases available to the public. The salts or thiolates derived fromthe
Zﬁ C aifidesrsdctods dimeiy ﬂnﬁhﬁi)denlﬁw-bmqmmaraﬁﬁhdhﬁ]g rmaag |S k n?\l/(\nl to

t he | r e TN8S ref.erably al kal i ne
salts, parti cul arrﬁ‘e;ﬁ)l’1 p%gﬁdo%: Kdres g‘(t)%‘l ag%Eégér@p%?g@est%%op 'ﬁ@o‘?eg‘{ngt

The preparation &thes splenin@artisplarly dipxpee qnd|tgtrabydrfugan; gromatis.c hene

Sc2 from the acetaiphaiRane cadlodliphiid ydrdlarbandarl KaRipRRieTbr@bnf or nul a 30

(V) vinden y. bebcBEa e R hcalbols Bttty ShioltEneRT AR ensse o1 e,
sui t abl e sol vent #n{ trduenge The presence a€a soalt puantitynfmeterys alsndcoepsatilele

WO 97/ 28122 in allowing the solubilization of the thiolate.
PCT/ EP97/ 00370 -4-

am des such as di net kW/Penf%? rr%%iotfe?c??ﬁ%gd? ﬁ%ﬁ%lsg%éatkﬁﬂlﬁcee “5}?& AN

met hyl pyrrol i dosempRendpfdermyle AVain thedermmef theymereaptay and nopinthg| ket one;
ether gglvents, [Fafi bfalthidlaty salt, eresctdnds preferabhyifeoled itfhe prsai¥et i C,

al i phatic and cyc| 0$I iephaéi C @/&jro ar Onailfaglnd t‘[;i%l o%gﬁzgt d or, non- 5

hal ogenat ed hydré’ég BEHEC _saa} CU R Py robens & . CHILRFBY onet hane
and tol uene. The (prefesahiy sodisim gr potedsiun), et ¢aronate ophydsidei(sichrs 0 accept abl e
in allow ng the sediuliNydAas) dhe Mactibembai ke Bd ferformed using various When
the reaction accqrdin tto stcheme lgfﬁz ltba F’S ?I ace. using a

conmpound of for ?‘E's( Walyﬁ’f’_?‘f@mf HPRse WE%P@Q’B‘P% _:fﬁa not in the 10
form ofl5a t hi ol afquatswiary, anuhenipmeselti fonexamply tefreruiiiymaniimdrrendiden t he
presence AccOdin th aFertifer atpettofthe M Méntivh BRrok panidlikal i metal or
al kali earth netal f " l(lg[.eferaqllnx §9%H{yﬁg§jb§)glteasm um, or a
carbonate or hydrpf?f_ss(é)ﬁg’ﬁpéesvaram a compound of, i Tim ?/ ride). The reaction
may al so be per f ageastien o5 eampaand ofiformula (VII) or (V1) as wel} ape pspcessifos) yst |
particul arly phasge pregiadd ofadomipySidoffdfiulfEVE frbf a compound of quat er nary

i , 3 -t Brom de.
Accor affy to & t drEmi CUbperife il PRI e Ao o

O,N NO2 O,N
O,N 2 2
: X CH3 (R )n CH}
(Rj)n > (Rs)n » 3
H H H
vID 47)] v)
Sc3

wherein R3 and n have the same meanings as in reaction schemes

Sc2 and Sc1l, and X represents halogen, preferably chlorine or fluorine.
25 Preferably the group -NO3 in formula (VII) is in the 2- or 4- position,
most preferably in the 2- position of the phenyl ring.

These two reactions comprise together the reaction scheme Sc3
above and are generally distinct but preferably they may occur in
succession. That is, the compounds of formula (V) may be prepared

30 from the compounds of formula (VII) via an intermediate of formula
(VI) which may be isolated or used in situ in the course of the reaction.
The reaction conditions for the preparation of the compound of



process for the preparation of a conmpound of ‘formula (V) by the
reaction of a conmpound of formula (M) or (VI) as well as a process for
the preparation of a conmpound of formula (VI) froma conpound of 20

formula (VIl), according to the reaction scheme Sc3 indicated bel ow -
[err] WO 97128122 SRGI/EPS7/00370

wherein R err] and n have the sanme neani ngs as in reaction schenes

Sc2 and Scl, and X represents hal ogen, psferably chlorine or fluorine. 25
Preferably the group -N%err] in formula (M1) is in the 2- or 4- position,
nost preferably ifAme (8) fremdhe qompoynd ehierprladyl) i kagyvn in the art and

These two reacti aiescriveti the GitdrGRL AREbIV B JIR Reid &id JMMhRe®y RKenge in

b d 3 i St | h [
succeseion. That | aangdtafl ol o B LS PRSIRR- s T 8EL.T LD 59
from t he conpoundiynesis 6V9%0) ep $62-663; . Kommblumctplnb Br&Eheras Vebtful a

(V1) whisch may be1982)lpptass-08; SISkahdiddelririletial SyithetOOomeuvaicatibi, r eact i on.

The reaction condy i >,y eparation of the conpound of
VD 97/ 98109 dv&.ﬁ??giﬁbgtlbfzé’{. | .
PCT/ EP97/ 00370 The invention is thuys gissmeoacarmgd witlhthe prrparasiapolind of formul a

(V) i's known in dolfpoddids ofstmula (VI) from compoustiSof forkfath (VINiyend i terat ure,

tably by J.G 7 ' . “Tet rahed
PRI e o e L
Synt heslids (1980) sslscted fopgmeompoung pfisrmuady IRy nitroetimng, aedvent imed| . 47 5

S/ 1|98%)7 ?Egg%ﬂ- 3&o ﬂ?ﬁbﬁz 1‘66&@@#@1@,%&& Bdse b&xﬁgtsge&t&pﬁ&armyni cati oEs, |

ol . PP - . - lynv.ent | Is thus al so
concerned with t h}{ggf??%c%a? PRty p bydride, an alkoxide op%oﬁr?%‘ﬂﬁaqs&agf“?’br mula (V)
f rom conpounds  ofalkadinerearth rastel, yndoguapidine. An advantage of thisaspest ofthe of

ni troethane in theewRhEHGMEBN B tha rOaGely SinplSHsySRly ¥hised id the

15 reaction scheme Sc3.

Solvents suitable for use include nitroethane itself (used in excess
compared to the quantity normally used as a reactant); aromatic or
aliphatic halogenated or non-halogenated hydrocarbons, particularly
chlorobenzene; aromatic or aliphatic hydrocarbons, particularly toluene

20 and xylenes; polar aprotic solvents such as dimethyl sulphoxide,
dimethy! formamide, N,N-dimethylacetamide, N-methyl pyrrolidone;
acetonitrile; ether solvents, particularly dioxane and tetrahydrofuran.
The presence of a small quantity of water is also acceptable in allowing
the solubilization of the reaction mixture, while not reacting with the

25 reactants themselves.

The reaction temperature is generally from 0°C to 50°C. The

reaction may also be carried out in an aqueous or non-aqueous medium.
Among the bases suitable for the use in this process one may cite
hydroxides or carbonates of alkali metals or alkaline earth metals

30 preferably sodium or potassium, sodium carbonate, potassium carbonate
or caesium carbonate; or tetramethylguanidine. These bases may be
used alone or in mixture with others. The reaction may also be
conveniently performed using various types of catalyst, particularly
phase transfer catalysts such as a quarternary ammonium salt, for

35 example tetrabutylammonium bromide.

Certain intermediate compounds of formula (II) are novel and as



10 selected froma conmpound of formula (VIl), nitroethane, a

sol vent inert to the reaction conditions, and the base being
sel ected from an hydr oxi de, a carbonate, a hydride, an

al koxi de of an al kaline netal or an al kaline earth netal,
and guani di g&91AB2advant age of this aspect of the PCT/EP97/0U3SE €Nt
invention is that relatively sinple bases may be used in the 15

reacti on schenme Sc3. -- Solvents suitable for use include
nitroethane itself (used in excess conpared to the quantity

normal | y used assuahcemttuend jurther foamtel of tior present invention, in parmzhlaphat ic

hal ogenat ed or nﬂ&ch@hﬁﬁ%ﬁ?ﬁ@rdﬁ%ﬁfﬂ&@(e RdPne B 3 4. Qthr

chl or obenzene; c.or phati’c hydrocar bons, partl cuI arly toluene 20
and xyl enes; poI n'ggﬁlhﬁ’t)‘icémg PBht s such as di net hyI sul phoxi de,

di et hyl for mam de, N, N-di net hyl acet am de, N-nethyl pyrrolidone;
acetonitrile; ether Hmlfv&rwiag nqnaﬁmiitmglea:mhpledilhuaatetMridvdwbn.ahydr of ur an.
The presence of a small quantity of water is also acceptable in allow ng
the solsaubilization Qfxgnije yeacti on mxture, while not reacting with the 25
reactants thensel ves. The reaction tenperature is

general ly from Of er rgd gg;lghﬁm)pi rc;,&)o ;ngl-s- g:ethns{lthm—:t reaction nmay al so be

carried out in an_aquebus Or ngn-a Anong t he
bases suitable f'510%%mefwmhﬁnxl}nrem%é@sow@%yn gqbeme Scl).

hydr oxi des or carbonates of alkali netals or alkaline earth netals 30
preferably sodi um orlnpaotaaSen vessel sndir aminestramaosphere opoaddsdi. 18g ofar bonat e

or caesi um car bopafg; m@&moix@é&xﬁﬁﬁxh%ﬂkiﬁ@ﬁéj'ﬂﬂsxsﬁbﬁéﬁo%gfl%tﬂay be

used one or in mxtur ot hers r So be
convenilent |y perﬂrE)erH’&?fgg(}Mﬁé“‘éaﬁ’BWngé “§1°¥ 8’5] yst, particularly
phase transfer oatlapsyppylsarbocfiataands3.§gaf 2enathylthiadémoni um salt, for 35
exanpl e tetrabut n
th«?}ﬁgﬂ\@lh?ﬂ} ﬁ'{q\&%méml of anhydrous tolue e:s added" tvél

internedi ate co n WO
97/ 28122 hours thh constantn}lnstallagwn of met ano formeg he reacnon is
PCT/ EP97/ 00370 stirred for one hour at 80°C. The reaction is then cooled and the - 6-

such opnst i tut e dkdbitd dhedipifsfédlith nict émo%ﬁﬁ@wwat&\esﬂzawgow particul ar
2-methylthio-4-tr uor onet h ¥ cet opﬁl ne and of 0- 2-
(et hyi t hi 0) acet® é:ﬁaqutrated ulphuric aci e organic phase is retamed

washed with water and the toluene removed under reduced pressure to
give 3.67 g of 1-cyclopropyl-3-(2-methylthio-4-
trifluoromethylphenyl)propane-1,3-dione in the form of an orange

20 powder, m.p. 64°C. Yield = 75%.

By proceeding in a similar manner way heating at a temperature of
70°C and a pressure of 230mbars) 3-(4-chloro-2-methylthiophenyl)-1-
cyclopropylpropan-1,3-dione was prepared in 98% yield (purity greater
than 80%). This compound was also similarly prepared wherein the

25 reaction took place at a temperature of 70° for 6.5 hours and in the
presence of 4 Angstrom molecular sieves in place of constant distillation
of the methanol formed.

Example2

30 Preparation of 1-cyclopropyl-3-{3,4-dichloro-2-
(methylthio)phenyl}propane-1,3-dione (reaction scheme Scl).



The followng non-limting exanples illustrate the invention. 5

Exanple 1 Preparati on of

1-cycl opropyl - 3-(2- et hyl t hi o- 4-

trifluoromethyl phenyl) propane-1, 3-di one (reaction schene Scl).

In a reacti onweewgsizzunder an inert atnosphere one adds 1. 158C®fEP97/00370
sodi um net hoxi de and 22 m of toluene. This is heated to 80[err]C at a 10
pressure of 400 nbars. A mixture of 3.3 rg_of nethyl

cycl opropyl carboxyl ate and 3.8 g of 2-nethylthio-4-

trifluoronethyl acetophenone in 6 m of anhydrous toluene is added over

3 hours with constant Seidium hydadé 6hl 78fg. ABYermalrdispefsinnnBH045TMR is eaction i s

stirred for one hQUipeﬁ_&ed&Q[teQ{ah}&oquﬁ?].ﬁ%ﬁﬁ%ﬂiﬁéﬂ&ﬁh&hé‘d‘a&@@&:@@hﬂ’@d the 15
di ket one precipitat 0 0 m ntaining 0.75

) . Xt f t
m of concentrated sgﬁ‘\nlﬁﬁ ﬁ?? ?‘égﬁ%&? mFHtY?SW ﬁ?@“%ﬁ%&’@gﬁfg(?'ggﬁi ned,
washed with wat er 00042M)@nd HdichiorpEnipwathyIthivdasetophatase . bg.essure to

give 3.6%5 g of 1- qyuokeRs)epitraddtotuiB (Ilfi8added: The mixture is stirred and
trifluoronethyl phenyl pr o an{e-}, -di Qpne in, t.he forrgof an orange 20

powder, mp. 64 e?ﬁlt . t\ﬁeg‘l”ﬁ or 3:pdgurs then cooled anid poured onto satyggted, oceedi ng in a
simlar manner waydhesas sedjum bicarbosatpeThe migurefis then extracted with ether,0[ err] C and

gyglr g;?g{o)e/l g]; ogggrw‘%ﬁé%w% gx?lﬁeeg\%?&ég- ar e%mgﬁ%&eﬁ%‘%r}dd urity greater

- " 3- - it . A
than 80% . This cﬁﬁmadd%veaaw@hﬁﬁvwﬁeﬁwﬁy%’hnvah@#& n the 25
reacti o0t ook pl achromategrapbiebteswitheethyl az@ite in ¢yciobexae fo giveiBs and in the

presence of 4 Angglé1opfopPl EBH-&EhISicEY. RethiltHib)BRéyRpropRIast ARiondi Stil 1 ation
of the methanol f Exarrple 5" 30

d. .
Preparation of 1- géfgsgp?Sc"(Ws-aQ'-e][l%”f’ﬁ‘-Idi chl or o- 2-
(et hyl t hi o) phenyl ) propane- 1, 3-di one (reaction schene Scl).
WO 97/ 28122
PCT/ EP97/ 00370

Example 3

15 Preparation of 2-methylthio-4-trifluoromethylacetophenone
(reaction scheme Sc2).

To 0.15 g of 2-nitro-4-trifluoromethylacetophenone diluted in 0.5
m| of acetone is added 0.256 g of an aqueous solution of 21% wt/wt
sodium thiomethoxide and the mixture is stirred for five hours at 20°C.

20 The aqueous phase is separated then removed, 2 ml of water are added
and the acetone removed under reduced pressure. The mixture is then
treated with dichloromethane and the aqueous phase removed. The
organic phase is washed with fresh water then the solvent is evaporated
under reduce pressure to obtain 0.085 g of 2-methylthio-

25 4-trifluoromethylacetophenone with a melting point of 71°C.

By proceeding in a similar manner 3,4-dichloro-
2-(methylthio)acetophenone may be prepared, 'H NMR (CDCl3)
2.4(s,3H), 2.6(s,3H), 7.15(4,1H), 7.5 (d,1H).

30 Exampled

Preparation of 1-(2-nitro-4-trifluoromethylphenyl)-1-



-7- Sodi um hydri tde (0.178 g, 60% oil dispersion.

0.0045 M is suspended in tetrahydrofuran(1.8 m), stirred
and heated at reflux while a solution of a m xture of nethyl
cycl opropanecar boxyl ate (0.42 g, 0.0042M and

3, 4-di chl or wo2e7282hyl t hi 0) acet ophenone (0.5 g, 5 rOX/BBR203Ap i n

tetrahydrofuran (3 m) is added. The m xture is stirred and

heated at reflux for 3.5 hours then coalgad and poured onto saturated
aqueous sodi um bi carbonate. The m xture is then extracted with ether,
washed wi th bri nétrocthane(ReaetiomBcprense SeB)sul phate, filtered and
evaporated to give a gumwhich is purified by dry colum fl ash 10

chr omat ography el ut ‘Ukw&fbocﬁﬁxméhrb%ﬁﬁéﬂ{§nurbf§hﬂ$‘)1dﬂhu‘§¥cﬁﬁ'§neta9e ?c\!e?

cycl opropyl - L é qlr A %l msdt(p}/l %ggr&yﬁrngtk;l rOpane di one
(0.35 g, 55% a§ 8%’87’P'ese an ! OBWEhpl e 3 15
Preparation of Zhhmdhyhd hil3 4-of ichlareBdenitotbghzotafiwpide aod@.38g of
(reactison scheng;Sefilane are added at the same time. The thiktlbe I9st@reBfor 16

2-nitro-4-trifl ar 9 eto henone di . m of
ccetone | s addedopsTEe0t. 36 Bl AP HAE thacdes e e APUS IS

sodi um t hi onet h@xpmeféﬁuntahélﬁcdbylaﬁéf sadutiom ofrsglphfnic adid. Vieisthen s at 20[err] C.
2dded i e W % e sure. The
mxture is then 5°lvem§wg° am'*‘?‘?éﬁ?@@“&?ﬁﬁ“ﬁlﬁfﬂpﬁ? nd the aqueous

phase lW0enoved. Thmmatography using reverseiphase s:hcpdﬂmmgwmlwamheute\mif th fresh water
then the sol ventyig aﬁuw&ﬁﬁ'ﬁéjto obtain 0.12 gofthe tiliafp oﬁﬁ@'ﬁ'ﬁ?hﬁhéssur eto

obtain 0.085 g of 2-methylthio- 25 4-trifluorone acet ophenone
with a nelting point of 71[err]C By proceedl ng in a
simlar manner 3, 4-dichl oro- 2- (met hyl t hi o) acet ophenone may
be prepared, [err]H NWR (CDCl [err]) 2.4(s,3H), 2.6(s, 3H),
7.15(d, 1H), 7.5 (d, 1H. 30 Exanpl e 4

Preparation of 1-(2-nitro-4-trifluoronethyl phenyl)1-
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ni troet hane (Reaction Schene Sc3). 0.87g of sodium
carbonate in 5 mM of anhydrous toluene are placed ina 30 m
reacti on vess¥o9788220. 11 g of benzyltriethyl amoni um PCT/EP97/00370

chloride and 1.13 g of 4-chloro-3-nitro-benzotrifluoride and 0.38g of 5
nitroethane are added at the same tine. Bte nixture is stirred for 16
hours at 20[err]C, 10 Qs Water is added and the aqueous phase is
separated then acidifi a 4N solution of sul phuric acid. It is then
extracted with 5 nml of nethyl tApwcgss for the prepagtien offagpmpionnd bfie or gani ¢
sol vent 0.18 g of fernlaitiyahé &a&%ﬂ&%rﬁﬂ@hﬁbmnﬁﬂ&ar)&mﬂa by col um 10

h Jm. xt ur e of
ot Zfa;ﬁgr ZEetyoﬁ?L AR 1P, $5olsin oyt eptioRachisii Bt

48[ err] G below:- WD 97/ 28122

PCT/ EP97/ 00370 0 - 9-
CLAI M5 1. A process for the preparation of
a conmpound of Ry fmulPd: (1) by the reaction of a conpound of
formula (I1) wt# CH, ( conpound ofl fatmulaSf411), according
to the react [R\glh gne i ndi e&t—ed—i)——_- el Ry * R,OH

[err] H Sel H

an o

wherein

Rj is lower alkyl;

R is lower alkyl; or pheny] optionally substituted by from one to

10 five groups which may be the same or different selected from lower
alkyl, lower haloalkyl, halogen and -SRy4;

R3 is halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower
haloalkoxy, -S-alkyl, cycloalky] having from 3 to 7 carbon atoms in the
ring, alkenyl or alkynyl having from 3 to 7 carbon atoms, or

15 ~(CR5Rg)q-SR, wherein q is one or two;

Ry is lower alkyl;

Rs and Rg independently represent hydrogen, lower alky! or lower
haloalkyl,

and n is zero or an integer from one to three.

20 2. A process according to claim 1 in which the
reaction is performed in an aprotic solvent and at a temperature of from
0°C to the boiling point of the solvent, preferably between 0°C and
100°C.

3. A process according to claim 1 or 2 in the presence

25 of a strong base, preferably an alkoxide of an alkali or alkaline earth
metal or a metal hydride.

] 4. A process according to claim 1, 2 or 3, wherein
invention the reaction is performed with continuous distillation of the
alcohol R1-OH formed in the course of the reaction, at atmospheric

30 pressure or under reduced pressure (preferably from 1 to 20% below
atmospheric pressure).

O



‘wherein Rlerr] is lower alkyl;

Rlerr] is |lower alkyl; or phenyl optionally substituted by fromone to 10
five groups which may be the sanme or different selected froml ower

al kyl, | ower hal oal kyl, halogen and -SRerr]; Rl err]
i s hal ogen, woweesiad kyl , | ower hal oal kyl, | ower al koxy, | oweeT/EP97/00370

hal oal koxy, -S-alkyl, cycloal kyl having from3 to 7 carbon atons in the
ring, alkenyl or alkynyl having from 3 t#0%7 carbon atons, or 15
-(CRlerr]Rerr])[err]-SRerr] wherein g is one or two;

Rlerr] is lower alkyl; 3. A process for preparing Rcempdundrod fdrfraala (11)

i ndependent |y r eps @mel if W&k 0 8Rich!cOMPFised|the/feadion bP¥Edmpound of

hal oal kyl ; . and IS _zero an 1nteger fromone to
three. 20 formula (V) with a mercaptan E‘BRZ °f§zﬁ?"‘|'6‘f”82tv§§°%f’6@‘8$ ng to claiml in
whi ch the reaction scheme Scindivated delpwrf ormed in an aprotic sol vent and
at a tenperature of frem O[err]C to the boiling point of
the solvent, pog¥erablly between O] edSRE and R O[err]C

. . S
dregto claimigey 2 in the prese2n

3. A process #XC¢ A
grabl'y "an al koxi de of an alkal i R@z—¢

a strong ba®eip

nmetal or a netal , . d A process

according to claim1, or 3, whereis2 inventi dh the reaction

is performed with continuous distillation of the al cohol

Rlerr]-OH forned in the course of the reaction, at atnospheric 30

pressure or under ygeduced pressure (preferably from1 to Y% bel ow

gthységg?; '08 3%es sur e‘)vltxerem. the radicals Ry, R3 a}{pn 9:7 %o?rﬁ&%@(n) and (V) are a3q.

5. A process fgfinedinglaim hg a conpound of formula (I1) as

](ctlefi nfad i({]/)cl ai kr? 1 whi ch gonprA ﬁ@&c%i&&f«ﬁ?@w@?mﬁm{%gmﬁ@égﬁu of

ormul a W t n err] o ormula (I according to
%@ffmﬁ%?gé%a”ﬁ%

reacti on schene ow. - . ) ) [err]
10 A process according to claim 6 wherein the

compound of formula (IV) is in the form of a mercaptan, and the

i ne €81t h

reaction is performed in the presence of a base.

8. A process according to claim 7 wherein the base is
a hydroxide of an alkali metal or alkali earth metal, or a carbonate or
15 hydride.
9. The process according to any one of claims 5 to 8

using a catalyst, particularly phase transfer catalysts such as the salts of
quariernary ammonium.
10. A process for the preparation of a compound of
20 formula (VI):

NO,
O,N

CH
R3) :

(VD)

wherein R3 and n are as defined in claim 1, which comprises the
reaction of a compound of formula (VII):

A A



wherein the radicals R2, R3 and n in fornulaée (I1) and (V) are as

defined in claiml. 6. A process accordi ng to
claimb5 using a conpound of formula (I1V) as sol vent.

7. A process according to claim6 wherein the

formula (1V) W&3¥#1%¥he formof a nercaptan, and the PCFMW& on
Is perforned in the presence of a base._44_ 8.

process according to claim7 wherein the base is a hydrOX| de

of an alkali nmetal or alkali earth @Nal or a carbonate or 15

hydri de. 9. ocess according to any one of
clains 5to 8 usi ng ®; , particularly phase transfer
catal ysts such as the salts of guarternary ammoni um

10. A process for the preparation of a“comybund of 20 fornul a
(VL): Jerr] wherein R err] and n are as defined
in claiml, which conprises the reaction of a conpound of
formula (M1): WO 97/ 28122

PCT/ EP97/ 00370
in which R3 and n are as defined above and X is halogen, with
nitroethane, wherein the reaction is performed in the presence of a base
selected from a hydroxide, a carbonate, a hydride, an alkoxide of an
5 alkali or alkaline earth metal, and guanidine; and using a solvent
selected from nitroethane and an inert solvent.
11. A process according to claim 10 wherein the
reaction temperature is from 0°C to 50°C.
12. A process according to claim 10 or 11, wherein the
10 reaction is performed in the presence of a phase transfer catalyst,
preferably a salt of quarternary ammonium.
13. A compound of the formula (II):

O
R,S
CH
Ryg ’
H
an
wherein R, R3 and n are as defined in claim 1.
15 14.  The compound according to claim 13 which is

2-methylthio-4-triflucromethylacetophenone or 3,4-dichloro-2-
{methylthio)acetophenone.

RO R 0



[err] in which~Rlerr} and n are as defi nedqu?ogé??ﬂ

and X is hal ogen, with nitroet hane, wherein the reacti onJi kY
performed in the presence of a base sel ected from g lhydr« X|gs<?
a carbonate, a hydride, an al koxide of an 5 al kali o RpR al i ne y)
earth netal, an(l)ﬁ:nrni di ne; R84 p Wek SerdarSRbéRR orcaNIZATION MW ed from
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(57) Abstract

The invention relates lo a process for preparing compounds of formula (1), wherein Rz is lower alkyl; or pheny! opticnally substituted
by from one to five groups which may be the same or different selected from lower alkyl, lower haloalkyl, halogen and -SR4; R3 is halogen,
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hydrogen, lower alkyl or lower haloalkyl; and n is zero or an integer from one to three; to intermediate compounds used in preparing
compounds of formula (1I), and processes fer preparing such compounds.




