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t he for preparing arylpyrazole c?envatlves

Another object of the instant invention is to provide a simple manufacturing
25 process,.if possible, more simple than the existing process.
These objects are met in whole or in part by the instant invention.
This invention provides a new and more efficient process for the direct
preparation of 3,4,5-trisubstituted-1-arylpyrazoles. Surprisingly, it has been found
- that the pyrazole ring cyclization of certain aryl azo intermediates proceeds such that
30 the leaving group (normally lost in these type of reactions) is reincorporated into the
pyrazole at C-4 thus giving immediate access to 3,4,5-trisubstituted-1-arylpyrazoles.
. This offers advantages in reducing the number of reaction steps required to produce
the desired pesticidally active 3,4,5-trisubstituted-1-arylpyrazole derivatives, which in
turn means less waste chemical may be generated when manufacturing such
35 compounds; and less energy may be needed. This also helps to reduce the
manufacturing cost of the pesticidally active 1-aryl pyrazole derivatives.



manuf acturing cost of the pesticidally active 1-aryl pyrazole deri Vatl\é1€S

-2- - WO98/40358 present invention provides a process for bl
-aryl pyrazol es wher ei n: _
[err] 5 -2~ (1V) wher ei n:

Ar is optionally substltut ed phenyl or optionally substituted pyrldyl

R3 is - (O R err] ThepresentGapentiongrayidpsy pioegss forprepanng bpodpyierley |
-S(OnRerr] h%pem_C(O)CHZHet Het, -C(O CH2R9, -C(O (C C6 al kyl),

-C(O (d-C6 hal oal kyl), -C(O)styryl-, hal ogen, -C(O ORl err],
-P(O(OR[err])2, -P(S)(OR[err])2, -N®2, Rerr] or -S(Onstyryl;

R4 -is as defined for R3 excluding -CN and hal ggen; ms 0, 1 or2;
R6 is -NH2, -OH or -CH3; 15 Rl er CGaIkyI Clerr]-C6

hal oal kyl, Rlerr] or Het; Het \ 5- or 6- rrerrbered het er ocyclic
ring, said ring having fromone to three N i ng heteroatons which are the
sane or different selected fromthe up N6n5| sting of ni trogen,

sul fur and oxygen, each carbon atom of saidl ring being unsubstituted or

bei ng substituted by hal ogen, CJerr]-C6 al®yl, CJerr]-C6 hal oal kyl,
C[err]-C6 al koxy, C[err]-C6 20 hal oal koxy, cyano, nitro, am no,

N(Clerr]- &6 al kyl )am no, NN-di ((Jerr]- C@\Qlkyl)am'no OH,
-S(On(Cferr]-C6 alkyl) or -S(Oferr](Cerr]-C6 hal oal kyl); and
RO is phenyl ti.onally substituted by one or nore nenbers sel ect ‘ed from
th gr oup" W% sting of hal ogen, CJerr]-C6 alkyl, (err]-C6 hal oal kyl,

z0

2r r]-C6 al koxy, Aiisoplieddlly substitated phésoyl vr o y sabstitated pytidyl;
(Cerr]-6 alkylg an AN (B 1%»&&??&]36 1€(0)CO.Rs, -S(O)uRs,
10 -C(O)CHHet, Het, -C(O)CH;Ro, -C(0)(C;-Cs alkyl), -C(O)(C,-C¢ haloaikyl),
-C(O)styryl, halogen, -C(O)ORg, -P(O)(ORg), -P(S)(ORg)2, -NO2, Ro or -S(O)ystyryl;
-R4 is as defined for R excluding -CN and halogen;
mis 0, 1or2;
R is -NH,, -OH or -CHj;
15 Rs is C;-Cg alkyl, C;-Cs haloalkyl, Ro or Het;

Het is a 5- or 6-membered heterocyclic ring, said ring having from one to three
ring heteroatoms which are the same or different selected from the group consisting of
nitrogen, sulfur and oxygen, each carbon atom of said ring being unsubstituted or
being substituted by halogen, C,-C¢ alkyl, C,-C¢ haloalkyl, C;-Cs alkoxy, C;-Cs

20 haloalkoxy, cyano, nitro, amino, N-(C;-Cs alkyl)amino, N,N-di(C,-Cs alkyl)amino,
OH, -S(0)(C;-Cs alkyl) or -S(0)n(C;-Cs haloalkyl); and

Ry is phenyl optionally substituted by one or more members selected from the
group consisting of halogen, C,-Cs alkyl, C;-C¢ haloalkyl, C,-C¢ alkoxy, C;-Cg
haloalkoxy, cyano, nitro, amino, N-(C,-Cs alkyl)amino, N,N-di(C;-Cs alkyl)amino,

25 -OH, -S(0)m(C;-Cs alkyl) and -S(0)n(C;-Cs haloalkyl);
said process comprising:

(a) reacting a compound having the formula:

Ar—N=NtX"
30 D



25 -OH, -S(Omderr]-C6 alkyl) and -S(Onm(Cferr]-C6 hal oal kyl);

sai d procegf 6sMuBEs Si NQ: (a) reacting a corrpourﬂgm%z%%é'
formul a: ' [err] 30

(1) -3- - 3- wherein Ar

is as defined above and X_ is a conpatjble aniop, w.th a conpound havi.n
t he fornul a:Wherein Ar is as defined above rar.pr@ldX 15 acompatirl]ﬂe anion,[mlﬁla%mpound avin

wherein R3 apd fhinQila] are as defined above and Rierr] is -CN, -C(OOR[err]
or -C(O(Cerr]-Co6 alkyl), to afford the correspondi ng conpound havi ng

the formul a: R Ry [err]

[err] (rrr) 10 wherei n R3,
R4, R err] and Ar are as defined above; and (b) subj ecting the
conmpound of forrmula (I11) thus obtained t rearrangenent to afford the
correspondi ng conpound of formula (I1V). Rs In the specification the

follow ng terns have the general neanings given 15 bel ow

5
wherein R and R, are as defined above and Rs is -CN, -C(O)ORs or -C(O)(C-Cs
alkyl), to afford the corresponding compound having the formula:

R R4

N=N—Ar

(I
10

wherein R, R4, Rs and Ar are as defined above; and _
) subjecting the compound of formula (III) thus obtained to
rearrangement to afford the corresponding compound of formula (IV).
In the specification the following terms have the general meanings given
15 below:
"alkyl" is branched or straight chain alkyl having from 1 to 6 carbon atoms;
"haloalkyl" is branched or straight chain alkyl having from 1 to 6 carbon
atoms, bearing one or more halogen which are the same or different;
"alkoxy" is branched or straight chain alkoxy having from 1 to 6 carbon atoms;
20 “haloalkoxy” is branched or straight chain alkoxy having from 1 to 6 carbon
atoms, bearing one or more halogen which are the same or different;
"halogen" means fluorine, chlorine, bromine or iodine.
In the definition above it will be understood that R4 cannot represent -CN or
halogen because in formula (IIT) above, -CN or halogen cannot migrate to the adjacent
25 carbon atom in the rearrangement step to give the compound of formula (IV) above.
X can be any anion compatible with the reaction conditions prevailing.
Examples of suitable groups include (HSO,), halogen, (BF;), (ZnCl;) and (CoCls).
Preferably X is halogen or (HSOy).
, When Ar is phenyl, it has from O to 5 substituents. When Ar is pyridyl, it has
30 from O to 4 substituents. Preferably, Ar has from 1 to 3 substituents. In any event, the



"al kyl" is branched or strai ght chain al kyl having from1 to 6 carbon _
at ons; oass Nal oal kyl " is branched or straight chain RICTYEPIRAIAA] -
from1 to gvcar% at ons, bearlng one or nore hal ogen which are the . .
same or different; "al koxy |s4-branched or straight chain al koxy’
having from1l to 6 carbon at ons; "hal oal koxy" is branc
strai ght cha¢ptionakdxsubstituents are Bﬁ#@ablb! selestgdfenm the SrQUp RROSIHNG 9 ﬁ'&l‘&ﬂ?& or
mor e hal ogenciINg, aalsalkyphﬁlamofef Sid)f@F?sts and Ryo wherein ffiglag@efiredreans
fluorine, chlorine, bromne_or |oQ the definition above it wll
be under st ootbQVeand I3401§a§§rﬁ’6ﬁn?qs?ﬁl‘é‘é’ent -CN or hal ogen because in
formula (I1 I) abopgeferably A is A vq;ﬁg]ﬂﬁtfofﬂlﬂhate to the adjacent 25
carbon atomin the rearrangenent step to give the conpound of fornula (1V)
above. 5 X can be any anion conpatible with the reaction
conditions prevailing. Exanpl es of suitable groups include (HS(Jerr]),
hal ogen, (BF4), (Zn(Jerr]3) and (Cerr]C[efr]). Preferably X is
hal ogen or (HSO4). Wien ArriS pbkpyl, it has fromO to 5
substituents. Wien Ar is pyridyl, it has fZom 0 to 4 substituents.
Preferably, Ar has from1l to 3 substitue In any event, the
4- optional -Ar substituents are prefe y selected fromthe group

S.

consi sting of hal ogen, CN, NO2, hal oal ky}, hal oal koxy, S(O[err]CF3, SF5
and R[err] wherein mis as defi ned aboveRand Rerr] is as defined bel ow
Preferably Ar is a group having the forrrula 5

[err] wher ei n: Z represents a trivalent nitrogen atom

or a CGRY raq}hﬁﬁzkn: the other three

Z represents a trivalent nitrogen atom or a C-R7 radical, the other three
10 valences of the carbon atom forming part of the aromatic ring;
R; and R; represent, independenﬂy of each other, a hydrogen or halogen atom,
or CN or NOy; .
R; represents halogen, haloalkyl, haloalkoxy, S(O)mCFs, SFs or Ryo;
and R,o is phenyl optionally having from one to five substituents selected from
15 the group consisting of halogen; alkyl; haloalkyl; cyanoalkyl; cyano; nitro; amino;
hydrazino; alkoxy; haloalkoxy; haloalkylcarbonyl; formyl; alkylcarbonyl;
thiocarbamoyl; carbamoyl; alkoxycarbonyl; SFs; and RgS(O)y, (preferably the
4-position substituent being halogen, haloalkyl or haloalkoxy); two adjacent phenyl
substituents being optionally joined together form a 1,3-butadienylene
20 (-CH=CH-CH=CH-), methylenedioxy (-O-CH,-O-) or halomethylenedioxy (e.g.,
-O-CF;-0-) group so as to form a cyclic ring vicinal to the phenyl ring.
The following are also preferred embodiments of the invention, especially
when Ar is one of the preferred groups depicted above:
. Rj is -CN or -CORg; and/or
25 R4 is -S(O)nRs, -S(O)malkyl or -S(O)mhaloalkyl and/or
Rs is -CN; and/or
R5 is -NHz. .
The following value of the various substituents provide representative
compounds of formulae (I) to (IV) above. In the Table that follows "Ph" means
30 phenyl; "Pyr" means pyridyl; "Et" means ethyl.



10 val ences of the carbon atomformng part of the aromatic rjing;

Rl err].
at om or
hal oal koxy,

and WR3 98/¢(358 sent

CN or NO2;

S(O nCF3, SFlerr]

| ndependently of each other, a hydro B?S’?H?Q)gén
_ Rlerr] c.represents hal ogen, hal oal kyl, :
or Rerr]; " and Rl err] is phenyl

optionally having fromone to five substituents selected from 15 the group

consi sting of hal ogen; al kyl; hal oal kyl; cyanoal | kyl ; cyano; nitro. am no;
hydrazi no; 4glalgoxy; hal oal koxy; hxl oal ky R&1 bonyl . TPRHyl; al kyl d®sbqiRgl ;
t hi ocar banoyl, : _ ndRLer L SCOHm-prehoral] v
t he 4- pd3i6tClord-CEpBR i t uent WHHSR hal é@@rﬂs hal oa $®4(4‘@H?21I : Lt wo
adj acent phquy- oSt Tt et ILEE 170 ¢ oTTat Ty X TN a
1, 3- but adi er?l)ge(r:l]é"‘ﬁp:( CH- CH:@P)‘ Fﬁ;l enedi ox% 2?%6&%?‘2”] 8) or 2
hal onet hyl er Q@.@mq_(:p,‘ - (HSB er r](m) group spCOsEtt o f or m|&N WINHLC
ri ng vi ci nallto_th n\/L Ll ng Th%—i—@-l——@W—ﬂ-g—-&F—@—-&J o
preferred efB&Chd€E: B the i nyHBSOkon, |ENpeci al | ly Socﬁhen Ar [N r|Hyt
the preferrqg TeaUERT CEdaif ms NTOT - CXC r
and/or 25 | *CCRACE TR O Lerr B0 s ol ralkyl PR oL er r AT dalta] -
and/ or 2,6-Cl,-4206R; Phi s - CN;|cand/ or |Cl OCE; - NH2.  |[CN |NH,
The foll ow ng_u.a.Lue_.a.t_t.h‘e Vari-dus—subsili tuent s prowx oot
conpounds of|26Fki&E: R ) to (I VHS®eove |CMh the Tab|¥Ehat fol | qfdN P2
means 30 phq@y: > W TEanns ety
A=l 6-Clp-4-CF3 P o TON To2 P(O)(OE), SN [NH:
Rs R6 2, 6- R@-Cl{4eCF} PH- CF3 Ph |Cl CNSO4 XWJET; CN |NH;
S02(4-Cerr] %,seu_]_él CE[err]l Ph HSQl-er+l]
CN 26-QocA-GFcPhph)  (HSOw2 2590E0) BhY |- 4COFFer 1] ph [CN |NHL
HSO4 CN> & Bt NH2—276- T = 24- CF3 X
HSO4 4’ Cl-4-CF; P socES0s _m CN NHCQEE dlerr] q‘ e
HSO4 d®,6-Cl,-4-CF; Ph SOCHHSO, CN CN NHH NOE] 2, 6- C1[|€N [|NHCF3
Ph d Cl SOEE3 N2 .
2. 6-Clerr] -|#GFe4RFsPh oy [HSOs NO; CoHr — O |NH: by
NHlerr] 2, 6-[GIg BT TIcE PRo 7N SOT [ S0,2-thigyl) |COCH HC (R P
CN NH err] fﬁ-éﬂgr? -4-CF[errPSS% SO :y) : eN N
Sgerr]CF3 26-C13@CF5\PR 2, 6- O [|BSO,- 4- PEBDCHE $O4(2-thienyl) JONI-|OGTH,Ph)
(Ix]_l:; NLI o 1
2 6-c12-21-(4-di Ph) Ph HSO, |CN SOCF; CN [NH,
2,6-Cly-4-CF; Ph HSO, Br COCH; CN |NH:
2,6-Cl;-4-CF; Ph HSO, Br COPh CN |NH,
2,6-Cl-4-CF; Ph HSO4 CN CO(2-furyl) CN |NH,
2,6-Cl,-4-CF; Ph HSO, CN SOCF; CN |NH,
2,6-Cl,-4-SF; Ph HSO4 - COCH; S0,(4-Cl Ph) CN |NH,
2,6-Cl,-4-SFs Ph HSO, CN SO,(4-Cl1 Ph) CN |NH;
2,6-Cl,-4-SFs Ph HSO, CN CO,Et CN |NH,;
2,6-Cl1,-4-SF; Ph HSO, CN SOCF; CN |NH;
2,6-Cl;-4-SFs Ph HSO, CN SOCH; CN [NH;
2,6-C,-4-SFs Ph cl Ci SOCF; CN |NH;
2,6-Cl,-4-SFs Ph HSO, CN SOEt CN |NH,
2 6-C12-4-SF5 Ph HSO, CN P(O)(OEY),; CN |NH,
2,6-Cl,-4-(4CF; Ph) Ph HSO4 CN SOCF; CN |NH,
2,6-Cl;4-(4-OCF; Ph)Ph  |[HSO;  |CN_ SOCF; CN |NH;



2,6-Cl[err]-4-CF3 Ph HSO4 CN COCF3 CN

NH err] .2, 4- CF3 Ph HSO4 CN PCTIEIDS/01226 -
CN NH2 2, {Ierrﬁ 4- CF3 Ph HSO4 NJ err] ~ COCH3

CN  NH2 2,6 Cl[err]-4-CF3 Ph HSO4 -6-  sS2(2-thienyl) COCH err]
CN NH2 2,6-Cl[err]-4-CE3 Ph HSM4 COCH err]

sq err](2-tHidenyl) ON NszdsXcr[err]Rsr(4cr Ph)RPh  HSO4 |[Rs (Rs

SOCF3 T ",GG e HSCH
COCH3 2,6-Cl> i&ihNH[ err] 2fgsg‘[er ?NZ C{:[ err] $CFs o Hg& R, Br

CoPh 2 ece@tmﬁﬁ@ IPh2, SHSOL e T el CF3 Ph [SOCFHSO!  |CN ONH,
CO(2-furyl) NH err] 2 6dC[err]dd CElerr] Ph HS( e
SOCF3 CN NH2 2,6-Cl[err]-4-SF[err] Ph HSO4 ©  COCH3
S err](4-d Ph) The géceﬂ'&tﬂe ﬁw@htﬁ&[ ifs]geﬂeﬁﬁ %bﬁ?lud?éd in two stepsl'mﬂough it CN
SHerr](4-d Ph)De | NH2 : rr]-4-SFE g] HSO4 CN
Ccd err] Et cepjed gubasa 8°'E§¥‘2’° e¥s/ipc ﬁm the m-ﬂgtﬁ:arrangemta\tl of the
SOCF3 compoundiyf fosnizu]2 (BE) € [gieral cofngidand of formiula (IV). ThnHz‘Qﬁtu processN
socrs 5 may bpgroivgpd ppfn s Reofe toris pakCofdppufagruring procesqydpmay o
SCEt avoid theG@ed lﬂbi[leolairoﬂoﬁshauﬁtermedxdteﬁf ffemmjla IPH). HSO4 CN
P(O) (CEt) 2 3 p

SOCF3 %“‘%ﬁg ‘%‘%’ %?‘er rf} iﬂ*@ﬁ?&%‘iﬁ?ﬁﬁﬁm@%éﬂ 12 o
SOCF[ err] solvent, wm|prdtld[sgi\re}1ts such as methanol, ethanol and acetic acid being preferred

I-?F-er . R[Arer r'lihe reactigr} Is %eff%rfx}e]d: %t{gnﬁﬁ%in the preseﬁff &L base gt a temperatufd ' S OCE3
CN NH2 10 between paut P2 and alwapt[12P7q, preferably betmgen aboutdhand about 25°Gaor3

CN  NH2 five the azo pFbuch rm)eswhaf basB s L4BASR 1S BrebSit 8RN BE BhdakicaRAust ed in
two st eps, be carrjed out as a cont.l| nuous pr.ocess

i
i ncl udi ng t hBYR n%P’E'G“’F‘é’&?‘P‘é‘ﬁg%‘rféﬂfgaBF suRR as pol@sHg frtbaspterQnsRAIUR (111) to
give a corrpouytrioﬁhefwmhee&ld& amBhneoﬂBasérstgenaramgem@nabm focatpueter r ed

the need T or hagpients D6 o8 pF mile oAt otPe BmpgRad pf fmuls B wim 27
the first 1_stel|mrtheedlequwaldnmlmﬂgpl(efeueds reacted with a compound (I1) in a
solvent, W th prop f.30laa e SHEL réRaOE SOfiRLe, ofd MY Wmibitlafiflisc aci d

bei ng preferred
dissolved in a suitable solvent and optionally subjected to up to about 20 equivalents

of a base, preferably up to about 5 equivalents, to give the rearranged pyrazole of
formula (IV). The reaction temperature for this step is from about 0 to about 120°C,

20 preferably from about 0 to about 25°C. The solvent can be protic such as methanol,
ethanol or acetic acid, or preferably the solvent can be aprotic, such as
dichloromethane, tetrahydrofuran, or toluene. Suitable bases may be organic (such as

| pyridine, triethylamine, or piperidine), inorganic (such as sodium hydroxide,
potassium carbonate, sodium hydride) or organometallic (such as potassium

25 t-butoxide, sodium methoxide, lithium diisopropylamide), with organic or
organometallic bases being preferred.

The compound of formula (IIT) above is generally present in a molar excess.
+ Preferably from about 1 to about 2 moles of the compound of formula (III) are present,
more preferably from about 1.05 to about 1.1 moles.

30 Compounds of formula (III) in which Ar, R3, R4 and R; are as defined above,
provided that when R3 and Rs are both cyano Ry is not ~-C(O)ORg, are novel and thus
constitute a feature of the present invention.

Compounds of formula (I) may be prepared by the reaction of a compound of



The reaction is perfornmed, optionally in the presence of a base, at a
t enper at ur ewb®s/ae3s8cen about O[err] and about 120[err]C, prefBFEml"?sfﬁ&zﬁ/een

about 0 and about 25[err]C, to give the azo product (l11). Wen base is
used in this step, it can be organic such’as pyridine or triethylamne,
or inorgani Cfo?'H}% . pot assi um car bonate or sodi um hydr oxi de. When

used, the anoun base is generally from about 1 to about 25.

eqU|vaIents [ based on the nol e equi valRp+E€HR4t he conpound of fornula (1)],
with 15 about 1 to 5 equival ents being pr erred. ~In the second

step of the reaction sequence, the azo cénﬂound (rrr)y is di ssolved in a
suitabl e solvent and optionally subjected to up to about 20 equivalents

of a base, | ed

oy azote. of PRERIER, lnd Ry bl oo a4 it £ Bbipobfid 85 HE tbiifplaRRCHEET" ]

from about oWvhereibByis asdsfined apvengd Iy léfaelpa‘bﬂg mtmmaﬁ:omrea@nc@oﬁmbm

ggl[ gr r LS p-rI_gE 1¢6 6f Stﬁﬁﬁleqsae\gglg“('g:gdr?ﬁ Muﬁ%ﬁém tosylate (pfef&aply or acetic
di chl or onet h “c)efri‘ﬁﬁﬂléﬁﬁ'l‘%fﬁl ly 3 streng B’@;ﬁ?ée gsm@%llb'dség &5 nrhyldithismgani

g 2 3:3 L\ ma?] y Oarm’ﬂhb @édtion 1(i)sf gégfsel ﬂ%ﬁgﬁg in B4 Eﬁt‘blhg 'r%al%nt (e! Eéi?dﬁyﬁrc(fﬁl‘éﬁ? af®

or ganonet % é&“&%&‘}i‘? f&@“ E ggqtffﬁ bf@oflpa@ougeﬂ?{m%h@f mewhichRsi um

di i sopr opyl alsu#m)oaxwlkbam E@Eﬂecas@éﬁned aﬁ@a ﬂjme’él' thatowhetSRsisn€Nthen R, is
preferred. The cogg‘c,)qi for rru | ] bove | general l'y

present in a 0t CAPIQR g, apssalso ‘!§tﬂ°§’“ﬁﬁ“&ﬁﬁ %“FB reseitpl es of

t he conpoundingéntiar.nula (I111) are present, nore preferably from about
1.05 to about 1.1 1) in which Ar,
R3, R4 and Rjerr] nggai:%” lggflmﬁél&“&f%gga’npgs llg"}sBR?%atgg “?‘ﬁ’gh %%hen R3 and R5
are both &ano R4 is not -C(OORerr], are novel and thus constitute a

feature of the present invention. : npounds of formula (I11) may
be prepared by the reactlon of a conp GM
-7- f or nul a (V) Preparation of 3-(4-chloronhen lsulfon 1)-4-cyanobutan-2-oneR3- CH2R4

5 wherein e
g?)/irml a Rer ]0%-1?0%%0%%?5&&#6& err! s as de | ne? @g\%@gﬁgﬂﬁdﬁ&
| eavi ng gr ou{§ 5P‘F¥é‘°ﬁr*%§é‘hé%d Isxanes weregemoyed by Ipipdtieavi ng
groups i ngd usiel feplaceEby 60 eIt @sHb & dﬁ'&h%ﬂm)y The subnRidaYas ctidfeddse i s

generally a tSEE g%gﬁmgn o? 12% Hing Mglle)df-cglrorgph%g; sLlfclully}l rzlllc:etrtgle in 50 mL
THF was added via addition funnel over 20 minutes maintaining the reaction
temperature below -12°C. The resulting yellow solution was removed from the cold
bath and stirred at room temperature for 30 min. The solution was recooled to -5°C

25 and 3.8 mL (54.1 mmole) bromoacetonitrile was added dropwise via addition funnel.
After 5 min, the reaction mixture was removed from the cold bath and stirred at room
temperature overnight. The reaction was quenched with 1 mL of saturated ammonium
chioride and transferred with 100 mL of dichloromethane to a separatory funnel
containing 100 mL brine. The organic layer was separated and the aqueous layer was

30 back extracted once with 50 mL more dichloromethane. The combined organics were

. then dried with sodium sulfate, filtered, concentrated, and chromatographed through a
bed of silica gel using 1:1 hexane: dichloromethane. Isolation gave 8.2 g (59% yield)
of 3-(4-chlorophenylsulfonyl)-4-cyanobutan-2-one, a yellow oil that was 90% pure by
HPLC. 'H NMR (CDCls) indicated desired product as the major component: d 7.6
35 (m, 4H), 4.42 (dd, 1H), 2.78 (m, 2H), 2.48 (s, 3H).




and the reaction is generally perfornmed in an aprotic solvent (e.qg.
tetrahydr ofgih 98140388 a 10 tenperature from about -78[err]C to EIX/EPISAN226 | -C.

Conpounds of formula (I11), in which Rerr is cyano and R3 and R4 are
as defined above, provided that when R3 i"8--CN then R4 is © not
-C(OOR[err], are also novel and thus constjtute a further feature of the
present i nventi on. The Example2,q non-1initing exanpl es
iI'lustrate the invent pesparation of 3-(4-chlorthenylsulfonyl)-3-]{2,6-dichloro-

Exampl e 1 reparat] on, o

3- (4- chl or ophenyl sul fonylﬂ@%&@ﬁ@%ﬁk&m‘iﬂg a 300 nL

reaction flask waFoad$ednk réaction fidsiowiasadded 20 ¢l (3517hmshole] otassiufb0%

20" hnd  ap? aluforye Bt ol <R R o Sy il T L Helgad LR s Rjpfof e °

cooled to addeﬂl&i[ %g (23555 anmola) eDéompamdd-(4-ehlBraphénylsiifonyb)-4-ryanobutan-2-

4- chl h i :
fu(r:mef)rg\ee?né#Lrnbﬁ%%égl%%&g%lﬁ'gﬁﬁg?fe %P%l- géﬁ?ﬁn“?gnpera uregg Fl)\(/)vn- 12C.
The resul ti n@%chlm-wlﬂmromemnimmwedaddedmtohe pouticgh to the tmt:horand
stirred at rgﬁ@r&f@ﬁéﬁéﬂﬁlﬁ F 453 Rid ek at Fo6m IS nj ma e Yitte alggvassc 25

and 3.8 niL acetonltrlﬁe was ab dropvmse Vi a t1on
funnel . 10 wprked-up by adding watep ard dighlorpmethage. V\Ebe hammeﬁemqeﬂ@né&qj

bath and sti 6{g§ﬁ‘1c515ye? ‘BQ&R extracieﬂrmﬁ':é Wit tﬁcﬂ%ﬂrﬁétﬁ%e 36 an):iemé &

guenched with sat ur at anmoni um | ori trans erred W th

100 nL of di ewe% Wéffh@'#ﬁéi &Nﬁz&os)e §ap@do¢qncmm#§¢ and chipgatesrapheg thoaygi

brine. The osifigdgél dsangrexw@etﬁ p@@&&@ﬂumfé trbﬁaasw 826551 2V (@B PR e Pack
extracted once wt

nor e, di ¢ conpined or wer e
then dried WYRPLHEiai &Y é?‘@"s‘?lﬁ‘f’g’rcgﬁ Ic&h%‘@?&‘? wag gg%ﬂlre ﬁpgﬁﬁk‘@égaphed
through a1s indivacedads desikédprogadt: ldl$76@ml4111) TRés\(% 2HY) 3.8 (@, 21B{ Dangs, 3H).
| sol ation gave 8.2 g (59% vyi el d)

3- (4-chl or ophenyl sul f onyl ) - 4- cyanobut an 2-one, a yellow oil that was 90%
pure by HPLC. [err]H NVR (CDC13) iBgamples3l desired product as the major

E:g[rponent 1 d 7.6 35 (ﬁEQMOn éf f‘ %cé&fjs ai'lb')xb#é}-%éé_@b%%ﬁlsul%mﬁ (s, 3H).

Preparation of 3-(4-chl uug_g : '

4- 1] uopenet hy! ghenth ‘ g%@@%&%a (IOrrg'n%fggrOX25o -

reaction flask was a pot as I de pel l.ets
fol | owed by gijorpph wlssﬂfoaml)-% qbéqrnaﬂvmﬂuor@mpwwl@aylam)dwcmbutanazmed

6.9 g (25.5 gr@éiedolwid xﬁqmﬁur&ilct@o&ﬁrea%er A0 iy Svmibie 4 r6¥@nobut an- 2-

temperature, the reaction was worked-up by adding additional dichloromethane and
washing with water. The organic layer was separated, dried (Na,SOy), filtered and

25 concentrated to give 0.55 g of the title compound that was 94% pure by HPLC, m.p.
158°C.

Example 4
Preparation of 2-(4-chiorophenylsulfonylsuccinonitrile

30 To a 500 mL reaction flask was added 2.0 g (51.0 mmole) sodium hydride
. (60% dispersion in oil) and 20 mL hexanes. The hexanes were removed by pipette

and replaced by 90 mL dry tetrahydrofuran (THF). The suspension was cooled to 0°C
and a solution of 10.0 g (46.4 mmole) 4-chlorophenylsulfony! aéétonitrile in 90 mL
THF was added via addition funnel over 10 minutes maintaining the reaction

35 temperature below 12°C. The resulting solution was removed from the cold bath and

- stirred at room temperature for 40 min. The solution was recooled to 0°C and 3.4 mL
(48.7 mmole) bromoacetonitrile in 5 mL THF was added dropwise via addition




one. Once honogeneous, 23.2 mmole of the hydrogensul fate diazonium salt of
2, 6- di chl orobsiab3sk! uor onet hyl ani I i ne was added in one porti oPCT/BP28/1226 -
reaction medi um After stirring for 45 mnutes at roomtenperature the
reaction m xture was 10 wor ked-up by addi'ﬁg wat er and di chl oronet hane. The

| d t.h ic | Kk t ted i th

di ohl or oot hATer b § Bna e AR s w6 c i Po et o
filtered, conuentemspezatusenivr twe bowrtsoJhe péation lwasumienchedsvith ¢ anlg of sanstategl

h . et hyl ' | at i . 0 N

compound as ﬁ‘?@i“s‘ﬁ cflotiddafi cicttble Ao AR 6A which whs aidfentiSuln [t o e
15 i ndi cat eddichlatemethane por shparatony funigel contaitiig 120 68- water.2Hhe oagic(layer 2H) ,
2.42 (s, 3§) was eparated l’cu_ld5washed onge g}t)_re with 120hneﬂﬁ ﬂ&}tgruﬂdo(ﬁf&?rmh{e 120 mL brine.

Preparation o -acqti/ -am no- 4- chl"oro nyl -
1- (2. 6- di chl o¥hs-organic laygowesthenydrisd éNgiSQ s faltesed coacentrated, aido dr ops of

triethylam n@h&ﬁfa‘i‘oq??éf%_ﬁ( ughab ofﬁl%z??ﬂs?ﬂ&o@s:(lfhﬁx nezeth llacet;ze.

chl or ophenyl isulf_ony 2, 6-di chl oro-4- ronet hy ID azo) - 4- cyanobu
tan- 2- ond&salgtica gaye 4.4 &(12% yield)iof thetidereamponnd asra ¥allosy powdasghasweasni ght

at room tgaw@éyyﬁpndlqn_bem-hw(yyas wor ked- up by addi ng addi ti onal
di chl or onet hane and washing with water. The organic | ayer was separated,

dried (Naé M), filtered and 25 concentrated to give 0.55 g of the title
conpound that was 94% pure by HPLC, m Example §58C. .

Exampl e 4 Pr epar ati.Qn o
2- (4- chl or ophenyl sul f onyl )SMMM -chiorophenylsulfonyl) g i reaction

flask was added 2.0 g 2-Bl6dichisros)-trifhibiromethyliphettylazo shbéiforitglper si on in
oil) and 20 nL he h exanes were .r e | pet.t and repl aced
by 90 nL dry tetra yq?r%o urrgﬁcqwa%fﬁwﬁﬁé‘%ﬁfiﬂ%ﬁ%ﬁ%\/\ﬁﬁi@(ﬁ@dﬁo 0C  and
a sol ut i oA5 othlomphenyl§ulfnyl)sumlirnitdilein I mhhaethhsoll fOmyglhoaweenevusy 1.6¢ in 90
m. THF wag, R4l i I ki over 50 7 nut i nt ai ni he
reaction 35 terrpg?gglér@dg%#g%lﬁ%&ﬂ%h?es\éﬁIotfi%%dmscg‘h(ﬁ%% o J%}h%n@@émﬁ om
the col d bat Wagadded inone pertipneio thorsactiommedisnur Afteostindidg #i5min e eoarol ut i on
was recool eddnthebfutitte ?ba%}i?ﬂrnﬁxtuﬁe‘]@agwmhﬁ}p By MBAEBLRNAd 1€ 1n 5 L THE

was added drgﬁ: se via ad I on

- 9- f unnéichlonpmethane. nThe layers weme sepagated and tha organivlayer wasdtiee col d
- bath and g0i (N&80gJ, filtered, concentrated and chromatographed through silica gel using 90:10

hexane:ethyl acetate. Isolation gave 0.33 g (42%) of the title compound, a red
crystalline solid which '’F NMR indicated was over 95% pure, m.p. 45-50°C.

Example 6
25 Preparation of S-amino-3-cyano-4-( 4-chlorophenylsulfonyl)-

1-(2 6-dichloro-4-trifluoromethylphenylpyrazole
Three drops of triethylamine were added to 0.3 g (0.61 mmole) of 2-(4-

chlorophenylsulfonyl)-Z-(Z,6-dichloro-4-triﬂuoromethyl)phenylazo succinonitrile in

20 mL dichloromethane. After stirring two hours at room temperature the reaction
30 was worked-up by diluting with dichloromethane and partitioning from water. The

_ layers were separated and the aqueous layer was back-extracted once with
dichloromethane. The combined organics were dried (Na;SO,) filtered, concentrated
and chromatographed through silica gel eluting with 90:10 hexane:ethyl aéetate.
Isolation gave 0.14 g (47% yield) of the title compound, 100% pure by HPL.C as an

35 orange foam, m.p. 90-95°C.



roomtenperature for two hours. The reaction was quenched with 1 nL of
sat ur at ed mg%gl um chl oride and concentrated to an oil WRCTIEPSS/E1226 - -
transferreavvm? 0 nmL of di chl oronet hane to a separatory funnel :
containing 120 nL water. The organic |ayel0- 5 was separated and washed once’
nore with 120 nL water and once with 120 nlL bri ne. The organic | ayer
was then dried (Na[err] SO4), filtereerated and

chromat ogr aphed t hrough apiegska€ién 6f éth pog.@ﬁc 166 zdibﬁldie-xane et hyl

acet at e. | sol ati on gavel / t he |tIe conpound as a
yel | ow powder that was RS ) §&€137[err]C. 10

Exanpl e 5 22.1 Mmole of ethyl dlcyaﬂbmptcmhtedﬁ 20me absolute ethanol was cooled

S G AP BT O Bt 2B ol of hs bydrgrussifete diazoningp splf p2.6-dichloro4-

50 nL reacti mﬂtidramkthyhsdmédw addédvig addition fonmdl@venlS hidutes. 1The reaction

hl heny! ; :

1767 " ropas el HERlSEelE b in by Hlall Fhe el VATHRIRRYS

2, 6-di chl or oby-adding mmr@néugwlqmmeﬂme The leyersawkte deparatod ang e aqueows t he
reaction med gﬁ%ﬁ&rkbe%c %ﬂgh Bﬁce‘b‘\%ltﬂ‘dfblﬁé(foﬁﬁﬁﬂgec L%mﬁixﬁglggax{}ﬁ%fﬁaﬁ 'on

m xt ure was I né an OI’ onet ayers

wer e sepadft é@smﬂcpqcnewwym@ |theevganigdayer wag drigd (NasSQ] Beered. fi | tered,
concent r at ed cgfénkhteQ ARd CRFoRPRES TP H%HQ&&%B ﬁkl'ht:&gel&%kng‘% g h@;@an%Qeth 1

hexane: et hyl acetate. ]sol ation of t he t|tIe conpound, a
red cr ys Regtaten dsolation gayp 2 e f%é’r?)]qf '-N\/N?‘F FRIPE VEEPuY Q’B’H‘E

m p. 45- 50[ eebdtfined 82% desired azo product and 13% of the corres ondmg hydEvene! §16 25

OBk ut ot SR B R bRl et resicr oS b Fadiar Compotent: d 7.90 (. 2H), 444 of

triethyl amsnémy2Hy 388i@g 2H), 10358(tg316p 61 nol e) of 2-(4-

chl orophenyl sul fonyl ) -2-(2, 6-di chl oro-4-trifluoronethyl)phenyl azo
succinonitrile in 20 nlL di chl oronet hane. After stirring two hours at
roomtenperature the reaction 30 was vBximgle® by diluting with

di chl oronet hane and parti g,lEsggi?ﬁgnfoi-g_g gga_%r_ an0g.- qz 6-dicﬁ)’§5—s wer e separated
and the aqueous |ayer was or onet hane. The
conbi ned organi cs were dr Aeriflg = - azgieed and

chr omat ogrgphed t I v, t at e
| sol ation Zga %%@4%@%08?&8?%28%% ghg QQ%MB&T%? FQE” rcgc%ﬁ‘%

as an 35 or a&dg G—@,\ahl‘orqfﬁ priflgeromsthyiliphenylazo proplonate in20 mL tetrahydrofuran
The reaction was cooled to -78°C and 0.52 g (1.30 mmole) sodium hydride (60%

dispersion in oil) was added in one portion. The reaction mixture warmed to room

e D

temperature overnight. Two grams of silica gel and 40 mL ethyl acetate were added to

25 the reaction mixture and the slurry was concentrated and chromatographed through
silica gel eluting with 90:10 hexane:ethyl acetate (1 L) and 80:20 (2 L). Isolation gave
0.16 g (38% yield based on 82% pure starting material), a solid that was 99% pure by
HPLC, m.p. 201.5-202.5°C.

30 Example 9

' Preparation of hydrogensulfate diazonium

salt of 2,6-dichloro-4-trifluoromethylaniline
To a 100 mL reaction flask was added 5.3 g (23.2 mmole) 2,6-dichloro-4-

35 trifluoromethylaniline dissolved in 45 mL glacial acetic acid. The solution was cooled
in an ice water bath and 3.8 g (30.1 mmole) nitrosylsulfuric acid was added in one
portion. The reaction was removed from the ice bath and stirred at room temperature



-10- Exampl e 7

Pr epar at i oo bs/ed3sy! 2. 3- di cyano- 2- (2. 6-di chl or o- PCT/EP98/01226 -- -
4-trifluoronethyl)phenylazo prom onate 22.1 Mol e of ethyl

di cyanopropionate in 20 nL absolute et haﬁ{)ll' was cooled 5 to O[err]C, and
20.9 mmole o h r - i J . - diehdaro- 4-
trifluoronet °§}tg§ihp|¥%éq\%§sr}§%”é &\2}? %ﬂgﬁg#%%%é%ﬁé?’%ge%&qgn%hhut es. The
reaction was warmed to roomtenperature and stirred overnight. The

reacti on was wor kgl - Sickl [ G RbQLTE aﬂ% Jhe | ayers
wer e separated angﬂfﬁgmga‘ﬁ@étfg?_ a%@?%’é@%%@i&ﬁ%}r act%g 0 Crg W th
di chl or onet hinventiomareswsefl acpestieidesi cs were 10 washed once with brine and

the organig |ayer was dried (Na2SO4), filtered, concentrated and
chr omat ogr aphed through silica gel using 90:10 hexane: et hyl acet at e.

| sol ation gave 2. Whilgthginvegtion has been deseriheddn termsof yarigus prefermes oi | which

font ]alH ned ﬁ %m(a%%gea&, ﬁ?egskﬂleg%ﬁiangﬁ‘igl aﬂpi%dgiteiﬁh‘gv&?édﬁﬁt@%iﬁéhﬂﬂ@ydr azone. t
err err]) .indicated desirg r.ody a e or . conponen
d 7.70 (s, 2%@8%@%@%@%0 nggs may bo pﬁ,de ﬂl@@u( 3e,pa§m8@rj°m the Spirit

EX anpl e g thereof. decc%rdg_lgl ! it is intehdydipdhat theRcéie of the present invention be limited

-am no- 3-cyano- 1- (2, 6-di chlorp-. . .. . .
o o1t 11 uolS ey bt Bk srope ptely Slloming.sipims Susliting equivalent shereqfyy 1y
reaction flask was added 0.51 g (1.30 mol e) ethyl 2, 3-dicyano-
2-(2,6-dichloro-4-trifluoronethyl)phenyl azo propionate in 20 nL
t et rahydr of ur an. The reaction was cooled to -78C and 0.52 g (1.30
nmol e) sodi.um hydri de (60% di spersion in oil) was added in one portion.
The reaction m xture warned to room tenperature overni ght. Two grans of
silica gel and 40 nL ethyl acetate were added to 25 the reaction m xture
and the slurry was concentrated and chromat ographed t hrough silica gel
eluting with 90: 10 hexane:ethyl acetate (1 L) and 80:20 (2 L). Isolation
gave 0.16 g (38%yield based on 82% pure starting nmaterial), a solid
t hat was 99% pure by HPLC, m p. 201.5-202.5[err]C. 30 '
Exanple 9 Preparati on of hydrogensul fate

di azoni um salt of a
2.6-dichloro-4-trifluoronethylaniline To a 100 nmL reaction flask
was added 5.3 g (23.2 mmole) 2,6-dichloro-4- 35 trifluoronethylaniline

di ssolved in 45 nL glacial acetic acid. The solution was cool ed in an
ice water bath and 3.8 g (30.1 nmmole) nitrosylsulfuric acid was added in
one portion. The reaction was renoved fromthe ice bath and stirred at
roomtenperature




-11- for two hours. The resulting diazoniumsalt was used w t hout
purificati oo 9g/40358 The conpounds of formula (I1V) preppCEEPISNOIRIE -
process ‘of the present i nvention are useful as pesticides. 5

Wil e the invention has been described imlZerns of various preferred
enbodi nents, the skilled artisan will appreciate that various

nodi fi cati onSVHAT IS GIAIMED ISt oni ssi ons and changes may be nmade wi t hout
departing fromthe spirit  thereof. Accordingly, it is intended that the
o ouho! o e Tl IR e SpEpodi B thd REmificne o (1
1. A process for preparing a conpound having the fornul a:
[err] N
Ar R3 —
A
- LT
Ar
5
Iwv)
wherein:

Ar is optionally substituted phenyl or optionally substituted pyridyl;

10 R3 is -C(O)Rs, -CN, -CO,H, -C(O)NHRg3, -CHO, -C(O)CO2Rg, -S(O)mRs,
-C(O)CH,Het, Het, -C(O)CH,Rs, -C(O)(C;-Cs alkyl), -C(O)(C;-Cs haloalkyl),
-C(O)styryl, halogen, -C(O)ORg, -P(O)(ORg)2, -P(S)(ORs)2, -NO», Ry or -S(O)mstyryl;

Ry is as defined for R3 excluding -CN and halogen; '

misO0,1or2; |

15 Rg is -NHj, -OH or -CHj;

Rg is C;-Cs alkyl, C,-C¢ haloalkyl, Ry or Het;

Hetis a 5- 6r 6-membered heterocyclic ring, said ring having from one to three
ring heteroatoms which are the same or different selected from the group cbnsisting of
nitrogen, sulfur and oxygen, each carbon atom of said ring being unsubstituted or

20 being substituted by halogen, C,-Cs alkyl, C;-C¢ haloalkyl, C,-C¢ alkoxy, C;-C¢
haloalkoxy, cyano, nitro, amino, N-(C;-Cs alkyl)amino, N,N-di(C,-Cs alkyl)amino,
OH, -S(0)m(C;-Cs alkyl) or -S(0)n(C;-Cs haloalkyl); and

Ry is phenyl optionally substituted by one or more members selected from the
group consisting of halogen, C;-Cg alkyl, C;-C¢ haloalkyl, C;-Cs alkoxy, C;-Cs

25 haloalkoxy, cyano, nitro, amino, N-(C;-Cs alkyl)amino, N,N-di(C;-Cs alkyl)amino,
-OH, -S(0)(C,-Cs alkyl) and -S(O)(C;-Cs haloalkyl);

said process comprising:

(@)  reacting a compound having the formula:

Ar—N=NX"
20 @ . This Sheet Has Been Replaced

(MDA

THIS SHEET HAS BEEN
REPLACED




wher ei n: Ar is optionally substituted phenyl or optionall
subst i t.ut.edwoy9si40yss;, 10 Rlerr] is -C(OR[err], -CN, -CHPETEP/01220 -
-C(ONHR[err], -CHO, -C(OcCo2[err], -S(O :ﬁrr]R[err] - C( O CH2Het , Het,
C(O)CH[err]R[err] -CO(derr]-Cerr] alKyl), -C(O(Cerr]-Cé6 hanaIkyI),

-C(Ostyryl, dﬁ:‘g‘ﬂg is aﬂe@n%ﬁé\k]andf{sq é&ﬁigﬁli_%lé lm.fm.P\(l@l Q&ggﬁ und hia vmg

-NdJ err], R[err or -S(Os IS as

Rl err] excl utherfgrmulgs and haI ogen; mis 0, 1 or 2; 15

Rlerr] is -NHerr], -OHor -CHerr]; Rlerr] is C[err] derr]
al kyl, Cerr]- C[err] hal oal kyl , R[err] Is a 5- or
6- menbered heterocyclic ring, sald ring hdvi ng from one_to—thfee-~-- —ring.
het er oat ons which are the sane or differenft selected fr

consi sting of ni t ogen, sulfur and oxyg ??Jé each car ba:ﬂm@ym l’ﬁ’ﬂ'ﬂ ng
bei ng unsubstituted or 20 being substituted™y hal ogen[ery] cCl erri-

alkyl, derr]-Cerr] haloalkyl, CJerr]-Cletr] alkoxy, Cerr]-

hal oal koxy, cyano, nitro, amino, N(Cerrf4Cerr] alkyl)am no,

NN-di (Cers],Cerr] alkyl)am no, H, -S(Oferr](derr]-Cerr] alkyl) or

O Lerr) (St 54 o 1 8N iR s O, SN CIORIEY
consi sting otlkyBl teafford Gheecariesprading comhpouind havingrthe €jremuld: hal oal kyl ,

Clerr]-Cerr] alkoxy, Clerr]-Clerr] 25 hal oal koxy, cyano, nitro, amo,

N(Cerr]-Cerr]alkyl)am no, NN-di( rLRE err] al kyl ) ani no, - OH,
-S(Oferr](derr]-Cerr] alkyl) and -S m(Cferr]-Cerr] haloal kyl);
sai d process conpri sing: N=N—Ar
AVENDED SHEET (a)R reacting a conmpound having the
formul a: [ ERR]
(m)
10

wherein Rs, Rq, Rs and Ar are as defined above; and -
b) subjecting the compound of formula (III) thus obtained to
rearrangement to afford the corresponding compound of formula (IV).

15 2. The process according to Claim 1, wherein Ar is pheny! having from 0
to 5 substituents or pyridyl having from O or 4 substituents, each substituent when
present being selected from the group consisting of halogen, CN, NO,,

C,-Cs haloalkyl, C,-Cg haloalkoxy, S(O)xCF3, SFs and Ryo; and Ry is phenyl
optionally having from one to five substituents selected from the group consisting of
20 halogen, C,-Cg alkyl, C,-Cs haloalkyl, cyano(C;~Cs alkyl), cyano, nitro, amino,
hydrazino, C,-C; alkoxy, C,-Cs haloalkoxy, (C,-Cs haloalkyl)carbonyl, formyl, (C,-C¢
alkyl)carbonyl, thiocarbamoyl, carbamoyl, (C;-Cs alkoxy)carbonyl, SFs and RsS(O)m,
two adjacent phenyl substituents being optionally joined together to form a 1,3-

~ butadienylene, methylenedioxy or halomethylenedioxy group.

3. The process according to Claim 1 or Claim 2 wherein Ar has the
formula:

Th1s Sheet Has Been Replac

A

THIS SHEET HAS BEEN
REPLACED




5 wherein Ar is as defined above and X is a conpatible anion, with a

conpound. h3yhgise3ss the fornul a: PCY/EP98/01226 - -
[err] (rn) 10 wherein
Rlerr] and Rlerr] are as defined above antRlerr] is -CN, -C(O OR[err] or
-CO(Cerr]-derr] al kyl), to afford the correspondi ng ¢conpound havi ng

the formul a:

[err]

Rlerr], Rerr] and Ar are as defined
subj ecting the conmpound of formula (I111)
in a protic or aprotic solvent, in the pr
correspondi ng conpound of formula (I1V). 2
according to Caim1, wherein Ar is phenyl Baving f rom *

substituents or pyridyl having fromO or 4 bstituents, each substltuent
when pr esgheteikei ng sel ected fromthe group consi sting of hal ogen, CN,

SCO L] Crlert] Zimvheatiagu dipin o Rrampicas Lo i ltee valegges ot |
havi ng from ca&ohatdmfmngpambﬂ&ntasomeﬁceﬁﬁgd fromthe group consisting of
25 hal ogen qerrlg%aggﬁg' el Jr Sl bk, APRB K Hlato N ER G NGL2T T]

[err]
Rl err] 15 wherein Rerr], -

' (b)
hus Jbt ai ned—t+6———rear+angement

o o e g

al kyl), cy nit

R is halogen, C;-Cs haloalkyl, C;-Cs haloalkoxy, S(O)sCFs, SFs or Rio.

4, The process according to any one of the foregoing claims wherein Rj is
10 -CN or -C(O)Rs.

5. The process according to any one of the foregoing claims wherein Ry is
S(O)mRs wherein R; is C;-Cg alkyl, C,-Cg haloalkyl or Ry.

15 6. A process according to any one of the foregoing claims wherein the
molar ratio of (I):(II) is from about 1:1 to about 1:2.

7. A process for preparing a compound having the formula:
R3. R4
N=N—Ar
R :
20
. {m
wherein:

Ar is optionally substituted phenyl or optionally substituted pyridyl;
R is -C(O)Rs, -CN, -COH, -C(O)NHRs, -CHO, -C(O)CO2Rs, -S(O)mRs,
25 —C(O)CHzHet Het, -C(O)CH;Rs, -C(0)(C;-Cs alkyl), -C(O)(C,-Cs haloalkyl),
-C(O)styryl, halogen, -C(O)ORs, -P(O)(ORs)2, -P(S)(ORsg),, -NO,, Ry or ~S(O)styryl;
Ry is as defined for R3 excluding -CN and halogen;
misO0, 1 or2;
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-14- hydrai no, Cerr]-C6 al koxy, Cerr]-C6 hal oal koxy, (Cferr]-C6

hal oal kyl.) c odaasg fornyl, (Cerr]-Clerr] al kyl) Car bonyl, vrormresomzey},
car banoyl , ?ic?)err] C6 al koxy)carbonyl SF[err] and R[err]S(O)[err] t wo

adj acent phenyl substituents being opti onéISt'y j oi lnegeélog)e(t he;OLo for m a
é. > Tﬁgt g?gggglseg%’@om é@%%ﬁﬁ@ @% é \i/nerel nyA? hag the
f or nmul a: Rg is Ci-Cs alkyl, C;-C¢ haloalkyl, Ry or Het; [err] vvhere| n:
val enes of the  HeiRd oM Oﬁmﬁe% ke B8 se5h i B B o e
Rl err] and R]zng hetereegtoinscriicinatenhd saned oredifferent belectedfrdmthe groupdongizting CN
G err] - of er1oftomy, sutter kP, oo Bt o Shid A Bind PF-%'qxﬁév%J oF
Rlerr] is as bping subgtitu tedcbyahmgen,cl-cealkyl @,-C¢ halbhlkyhr ocess according to
5" “"he. pr Q‘Eggﬁﬁ‘éﬁ%i‘%r%ﬁ?@%n b, it skt NAC E bl 4
Rlerr] is S(ANNEAKERCsaiKyDamine OGHRSED)H(Ci<Coailkyl) pr '&0&41(@’@6 lia_lmlkil)qﬂdf L]
for 6gol ng ol ai e ykes Enenyhoprionglly subsdhafl P, & ik thitiverd sABel orf ind °
about 1:2. 10 group consxstmg of halogen, C,;-C; alkyl, Cl- s haloalkyl, C,-Cs alkoxy, ,

C-Cs haloalkoxy, Cyano, nitro, amino, N-(C;-Cs alkyl)amino, N,N-dl(C;-Cs

alkyl)amino, -OH, -S(0)n(C)-Cs alkyl) and -S(O)n(C;-Cs haloalkyl);

said process comprising reactmg a compound having the formula:

L=

] o e llmmmmmumuuun

wherein Ar is as defined above and X is a compatxble anion, with a compound having

the formula:
R’TR“
Rs
20 1y
wherein R3, R4 and Rs are as defined above.
8. A compound having the formhla:
25
R3 R4
. N=N—Ar This Sheet Has Been Repl
R (I i
(I
wherein:

Ar is optionally substituted phenyl or optionally substituted pyridyl;

THIS SHEET HAS BEEN
REPLACED




7. The conpound which is:
3-(4-chl orog)wjo%lfonyl) 3-(2,6-dichloro4-trifluoronethyl pherwywkpesmizs -

cyanobut an- 2- one;
REPLACEMENT SHEET - -16-

| f di chl oro-4-trifl uoronet hyl hen Iazo
g uf:gl rﬁglmoi ?Plhgyl > ﬂosné(&)Rs, (CN -COIzH -C(O)NHRg, -CHO, -C(O)C QSI’O_S( mRs,

-C(O)CH;Het, Het, -C(O)CH;Ry, -C(0)(C}-Cs alkyl), -C(O)(C,-Cs haloalkyl),
-C(O)styryl, halogen, -C(O)ORs, -P(O)(ORs)2, -P(S)(ORs)2, -NO2, Ry or -S(O)mstyryl

R4 is as defined for R; excluding -CN and halogen;
omkales I
Rs is -CN, -C(O)OR; or -C(O)(C,-C; alkyl);
Rg is C;-Cs alkyl, C;-C¢ haloalkyl, Rg or Het;
Het is a 5- or 6-membered heterocyclic ring, said ring having from one to three
ring hetereoatoms which are the same or different selected from the group consisting
10 of nitrogen, sulfur and oxygen, each carbon atom of said ring being unsubstituted or
being substituted by halogen, C;-Cj alkyl, C;-Cs haloalkyl, ’
C;-Cs alkoxy, C;-Cs haloalkoxy, cyano, nitro, amino, N-(C;-Cs alkyl)amino, ‘
N,N-di(C,-Cs alkyl)amino, OH, -S(O)m(C;-Cs alkyl) or -S(O)n(Cy-Cs haloalkyl); and
Ry is phenyl optionally substituted by one or more members selected from the
15 group consisting of halogen, C,-Cs alkyl, C;-Cs haloalkyl, C;-Cs alkoxy,
C,-Cs haloalkoxy, cyano, nitro, amino, N-(C;-Cs alkyl)amino, N,N-di(C;-Cs
alkyl)amino, -OH, -S(O)m(C,-Cs alkyl) and -S(0)(C;-Cs haloalkyl);
with the proviso that when Rj is -CN and R; is -CN, then R, cannot be
-C(O)ORs.
20
9. The compound according to Claim 8, which is:
3-(4-chlorophenylsulfonyl)-3-(2,6-dichloro-4-trifluoromethylphenylazo)-4-
cyanobutan-2-one; _
2—(4-chlorophenylsulfonyl)-2-(2,6-dichloro—4-triﬂdoromethyl)phenylazo
25 succinonitrile; or :
ethyl 2,3-dicyano-2—(2,6—dichloro-4-triﬂuoromethyl)phenylazo propionate.

10. A compound having the formula:

)TRS BT

(D

30

wherein:
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Rj is -C(O)Rs, -CN, -CO,H, -C(O)NHRs, -CHO, -C(O)CO2Rs, ~S(O)mRs,
-C(O)CH,Het, Het, -C(O)CH3Ry, -C(0)(C;-C; alkyl), -C(OX(C;-Cs haloalkyl),
-C(O)styryl, halogen, -C(O)ORg, -P(O)(ORg)2, -P(S)(ORg)2, -NO2, Ry or -S(O)mstyryl;

R4 is as defined for R; excluding -CN and halogen; ——— —

s o2 Hllllll IHIM IIIM i

Rs is C;-Cs alkyl, C;-Cs haloalkyl, Ry or Het;

Het is a 5- or 6-membered heterocyclic ring, said ring having from one to three
ring hetereoatoms which are the same or different selected from the group consisting
of nitrogen, sulfur and oxygen, each carbon atom of said ring being unsubsututed or
being substituted by halogen, C,-Cs alkyl, C,-Cs haloalkyl,

'Cy-Cs alkoxy, C;-Cs haloalkoxy, cyano, nitro, amino, N-(C-Cs alkyl)amino,

N,N-di(C,-C¢ alkyl)amino, OH, -S(0)n(C,;-Cs alkyl) or -S(O)n(C;-Cs haloalkyi); and
Rs is phenyl optionally substituted by one or more members selected from the
group consisting of halogen, C;-Cg alkyl, C;-C¢ haloalkyl, C,-C¢ alkoxy,
C,-C¢ haloalkoxy, cyano, nitro, amino, N-(C,-Cs alkyl)amino, N,N-di(C;-Cs
alkyDamino, -OH, -8(0)n(C;-Cs alkyl) and -S(O)n(C,-Cs haloalkyl);
with the proviso that when Rj is -CN, then R4 cannot be -C(O)ORg.

11.  The compound according to Claim 10, which is:
3-(4-chlorophenylsulfonyl)-4-cyanobutan-2-one; or
2-(4-chlorophenylsulfonyl)succinonitrile.
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