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Processes For Preparj.;~g 
Pestic~clal ~ntez:med~ates 

PCT/EP99/02834 

This invention relates to novel processes 
for preparing intermediates (particularly 2-
(arylhydrazino) succinonitrile compounds and 3-
(arylhydrazono)propionitrile derivatives) useful 
in the preparation of pesticides. 

European Patent Publication Nos. 0295117 and 
0234119 describe the preparation of pesticidally 
active phenylpyrazole compounds and of 5-amino-
1-aryl-3-cyanopyrazole intermediate compounds 
used in their· synthesis. 

Various methods for preparing these compounds 
are known. The present invention seeks to 
provide improved or more economical methods for 
the preparation of pesticides and the 
intermediate compounds useful in preparing them. 

German Patent Publication No.3612940 
discloses the preparation of 5-amino-1-
arylpyrazole derivatives of general formula: 

. wherein Ar represents substituted phenyl or 
pyridyl, which can be used as intermediates in 
the preparation of compounds possessing 
herbicidal or pesticidal properties, by the 
reaction of arylhydrazine hydrochloride salts 
with formylacetonitrile sodium salt of formula: 

NaOCH=CH-CN 
to give hydrazone compounds of general 

formula: 
Ar-NH-N=CH-CH2-CN 

wherein Ar is as hereinbefore defined; which 
are then cyclised in the presence of a base. 
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However it may be desirable to obtain the 
hydrazone ~q~pounds in a pure form u~eful .for 

· ... ·. 
their furth¢$ conversion into pest~cides. Known 
procedures ~~y result in the fo:cma~f9n of 
hydrazone~ ~hich are contaminated w~th the 
cyclised s~~mino-1-arylpyrazole pr~4~Qt. 

The pres~~t applicants have surP.~,i.li$inqly 
discovered ~·; novei process for the:"::~~eparation 
of the hydr~~one compounds without:;~yclisation 

.. ~ .. 

occurring. T:tie hydrazone compounds :,tiii,.y then be 
~ . 

used either·:~o provide a new metho~· ~o prepare 
the 5-amino";i-arylpyrazole compounds~ or in a 
novel process which involves additiqn of a 
cyanide to· ~Fovide 2- . . .. 

(arylhydraz~no)succ:::inonitrile cieriyatives which 

PCT/EP99/02834 

may be f urt~er processed to providl!! important 5-
amino-1-ary! ;_3-cyanopyrazole compounci:ts which are 
valuable int~rmediates for the preparation of 
pesticides. ·: · 

US Paten~ No.4,824,960 describes the 
preparation of S-amino-,l-arylpyraz9le 
derivatives of general formula: 

wherein ·~r represents substituteq phenyl or 
pyridyl, which can be used as intel:lllediates in 

~ . _: 

the prepar~J:.ion of compounds possef!~ing 
herbicidal ?r pesticidal properties, by the 
reaction of arylhydrazines of fo~u,!a: 

Ar-NH-NH2 

wherein Ar is as hereinbefore defined, with 
acrylonitr;le of formula: 

NC-CH=CH2 

in a first stage in the presenC,e of a diluent 
and optionc;aJ.ly a catalyst to give'.t;he 3-
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arylhydraz:i,tjfi>.~ropionoi tr:kl,e comP,OU~~~f'gf 
formula: : ....... ,,.,_. .. , ····.' 1'-·' ·•· ·'· 

Ar-NH-NH-CH2-CH2-CN 

wherein Ar is as hereinbefore defined, 
followed by oxidation and cyclisation in a 
second process stage. 

However if it is desired to perform an 
oxidation of the above 
3-arylhydrazinopropionitriles (without 
cyclisation to the 5-amino-1-arylpyrazoles) in 

·order to obtain 3-arylhydrazonopropionitriles, 
which may then be further processed to provide 
important s-amino--l-aryl-3-cyanopyrazole 
compounds which are valuable intermediates in 
the preparation of pesticides, a different 
process must be employed. 

PCT/EP99/02834 

The present invention accordingly provides a 
process (A) for the preparation of a compound of 
formula (I): 

Nc'l!r 
HN ... 

(I) 

wherein W represents nitrogen or -cal; 
Rl represents halogen, haloalkyl (preferably 

trifluoromethyl), haloalkoxy (preferably 
trifluoromethoxy), R4S(O)n-, or -SF5; 

R2 represents hydrogen or halogen (for 
example chlorine or b_romine); 

R3 represents halogen (for example chlorine 
or bromine); 

R4 rep.resents alkyl or haloalkyl; and 
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n repres~pts 0,1 or 2; which process 
comprises ~h~ reaction of a compoun<;i of formula 
(II) : 

ORS 

N~R6 
(II) 

wherein RS and R6 independently_ represent 
alkyl or together represent an alkylene chain 

.. ···;··-:. 

containing ~wo or tiu:e~ ·carbon atom,$, with an 
acid additipp salt of ·an arylhydrazine compound 
of formula· ( I°II) : 

.NHNH . 2 

(III} 

PCT/EP99/02834 

wherein Rl, R2 and W are as hereinbefore 
defined. Compounds of formula (I) may exist as a 
mixture of syn and a~ti.isoiners or.as individual 

isomers. 
Unless otherwise specified in the present 

specification 'alkyl' means straigpt- or 
branched- chain al~yl having from one to six 
carbon atomS (prefl;lrably one to thi~e). Unless 
otherwise specified 'haloalkyl' and 'haloalkoxy' 

· .. ' 

are straiqh,t- or branched:... chain alkyl or alkoxy 
respectively having from one to si~ carbon atoms 
(preferablyone to three) substituted by one or 
more halogen atoms selected from fluorine, 
chlorine or bromine. 

Generally RS and R6 in formula (II) represent 
the same alkyl ,group, preferably methyl or 

ethyl. 
The acid addition s~lts of the compounds of 

formula (III) are preferably the salts formed 
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from strong .:alt.ids such asfmineral. ail'J4;4·~:, for 
example sul~hiiric acid, or preferabl~y::··· 
hydrochloric acid. Generally the salts are pre­
formed but may optionally be generated in situ. 
The reaction may be conducted in a polar or a 
non-polar solvent in the presence of water. 
Examples of polar solvents include water; 
alcohols such as methanol or ethanol; nitriles 
such as acetonitrile; N-methylpyrrolidone or 
sulphoxides such as dimethyl sulphoxide. 
Examples of non-polar solvents include 
chlorinated hydrocarbons, preferably carbon 
tetrachloride'; and hydrocarbons such as 
cyclohexane. The reaction temperature is 

PCT/EP99/0l834 

generally from 20°c to 100°c, preferably from 

so0 c to 90°c. Equimolar amounts of the compounds 
of formula (II) and (III) are generally 
employed~ The amount of water which may be 
present is from a catalytic amount to a large 
excess. 

In formulae(!), (III) and in the formulae 
depicted hereinafter, preferred values of the 
symbols are as follows:-

Rl represents haloalkyl (preferably 
25 . trifluoromethyl}, haloalkoxy (preferably 

trifluoromethoxy) or -SF5; 

30 

35 

W represents -cR3; and R3 represents halogen; 
A most preferred compound of formula (I) is 

3-(2,6-dichloro-4-
trifluoromethylphenylhydrazono)propionitrile. 

A further preferred compound of formula (I) 

is 3-(2-chloro-4-
trifluoromethylphenylhydrazono)propionitrile. 

Compounds of formula (II) and (III) are 
generally known in the literature. 

The process of the invention is characterised 
by a number of advantages. Thus, it seeks to 
enable 3-arylhydrazono-propionitrile compounds 
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of formula (I) to be obtained in high yield from 
readily available starting materials. 
Furthermore 1:;he reaction· can be very simple and 
economical to perform, and product isolation is 
very straightforward. Furthermore the compounds 
of formula (I) can be obtained without 
substantial cyclisation occurring. 

Accordin~ to a further feature of the 
pre~ent invention there is provided a process 
{B) for the.preparation of a compound of formula 
(I}, whereinW, Rl and R2 are as :hereinbefore .. 
defined, which comprises the reaction of a 
compound of formula (IV): 

OR7 
,,::==:!/ 

I 
NC 

(IV) 

wherein R7 represents alkyl (preferably 
methyl or ethyl), with a compound of formula 
(III}, wherein Rl, R2. and Ware as hereinbefore 

defined. The reaction conditions which.are 
qener~lly employed are the same as those used 
for the above preparation of a compound of 
formula (I) from the reaction of a compound of 
formula (II) with an acid addition salt of a 
compound of formula (III}. 

Compounds of formula (IV) are generally known 

in the lite~ature. 

According to a further feature of the present 
invention there is provided a process (C) for 
the preparation of a compound of formula (I) 
wherein W,Rl and R2 are as hereinbefore defined; 

which process comprises the oxidation of a 
compound o~ formula (V): 

.1 
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N NH 
HN .... 

(V} 

wherein Rl, R2 and W are as hereirtbefore 

defined. 

PCT/EP99/02834 

Suitable oxidants for the above reaction to 

form compounds of formula (I) include quinones 

such as benzoquirtone, peroxides such as hydrogen 

peroxide, hypohalites such as sodium 

hypochlorite; or preferably a metal salt or 

oxide for example cupric chloride or mercuric 

oxide. The oxidation is generally conducted in a 

solvent. Solvents suitable for use include 

aromatic halogenated or non-halogenated 

hydrocarbons such as toluene or chlorobenzene, 

nitriles such as acetonitrile or amides such as 

N,N-dimethylformamide. The reaction temperature 

is generally from about 20°c to about 150°c, and 

preferably from about so0 c to about l00°c. 
The molar ratio of oxidant to compound of 

formula (V) is generally from 0.01:1 to 5:1, 

preferably from 1:1 to 3:1. 

According to a further feature of the present 

invention there is provided a process (D} for 

the preparation of a compound of formula (VI): 



5 

10 

15 

20 

25 

30 

II 

W099/54288 PCT/EP99/02834 
8 

r-(CN 
NC NH 

HN"" 

(VI~ 

wherein ~1, R2 and W are as hereinbefore .. · 
defined; wll:ich process cc:>Inprises the reaction of 
a compound.9~ form~la fJ:).~herein Rl, R2 and W 

are as her~~ribefore gef~i:ie~, with ~ source of 
hydrogen cy~nide. Comp91,mds of formula (VI) may 
exist in the R- anci $-.fo.tms or as nlixtures 
thereof. 

The sou.~qe of hydf9~en Gy~nide ~~Y be 
hydrogen·cyanide gas itself, when the reaction 
is option~iiy perfo~e~ i~·the pre~~nce of a . . . . ·, . . . . ~ 

base, for ~~ample py;d.dip.e; but it is preferably 
prepared in:. situ (~o ~voicl the dir~c::t use of 
hydrogen cyanide) ~rem a inetal cyanide salt 

. ·. :" ·. . . . ' ~ . . ~ 

. (generally. an alkali meta;). cyanide, . for example .. ' . . : .. ·. . . 

sodium cya*1~de or potass~~ cyanide),in the 
presence of, an acid! ·~u;t~ble acids include 

organic at;i!is such as aiii>hatic cafboxylic acids 
for exampi~ acetic acid,.~r halogenated 
aliphatic carboxylic ~cid~·for exafuple 

:··. :· . 

chloroacetic acid or trifluoroacetic acid; 
sulphonic acids sucq as ~~nzenesuJ:,phonic acid, 
4-toluen~~µiphonic j;).~id. Qr methanes~lphonic 
acid; or inorganic aciqs 'such as hydrochloric 
acid or sulphuric aGj,d. 

,, 

Alternat.ive sources of hydrogen· cyanide 

(which ma~: be generated in situ} are 

trimethylsilylcyanidE:i ~n·water, or a mixture of 
trimethylsilylcyanide an~ a Lewis acid, for 
example tin (IV) tetrachloride, in a solvent 
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such as dicH&$romethane at tetrahyc:J..i~turan, at a 
·:: '::~--~ ~~~ . .' 

0 
I,~!}'.:\".,:.;\. 

temperature of from 20 c'to 100°c, ·pf~ferably 

from 30°c to 60°c. The reaction is preferably 
performed under increased pressure which 
increases the speed of the reaction. 

The preparation of compounds of formula (VI) 
from compounds of formula (I) may be effected in 
a polar or a non-polar solvent. Examples of 
polar solvents which may be used include water; 
alcohols such as methanol or ethanol; N,N­
dimethylformamide; dimethylsulphoxide; or 
alkanoic acid.s such as acetic acid. Examples of 
non-polar solvents include hydrocarbons such as 
hexane, or ethers such as tetrahydrofuran, 
dioxane or dialkyl ethers such as diethyl ether; 
or nitriles such as acetonitrile. When a metal 
cyanide salt is used in the presence of an acid, 
the preferred solvent is water or a mixture of 
water with a water miscible solvent. An 
equimolar amount or excess of the cyanide source 
may be employed, generally from 1 to 4 molar 
equivalents are used. The reaction temperature 
is generally from o0 c to 100°c, preferably from 
20°c to so0 c. 

Most preferably the compound of formula (VI) 
is 2-(2,6-dichloro-4-
trifluorornethylphenylhydrazino)succinonitrile. 

A further preferred compound of formuia (VI) 
is 2-(2-chloro-4-
trifluoromethylphenylhydrazino)succinonitrile. 

According to a further feature of the 
invention processes (A) and (D) can be combined 
to prepare a compound of formula (VI) from a 
compound of formula (III). 

According to a further feature of the 
invention processes CB) and (D) can be combined 
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to prepare a.· compound of fprmula (VI) from a 
compound o~ formula (III). 

According to a further feature of the 

invention prQcesses (C} and (D) can be combined 
. . . . . . 

to prepare a _compound of formula (VI) from a 
compound o.f formula ( V) • 

PCT/EP99/02834 

According to a further feature of the 
invention th~ above co~ination of processes {C) 

,. ~ . . . . : 

and {D) can:~e combineci with an additional 
process step (E), which comprises the reaction 
of an aryl·pydrazine compound of formula (III) 
wherein Rl,.R2 and Ware as hereinbe;fore 
defined; w~t:P acrylonitrile of formula (VII}: 

NC-CH=CH2 (VII) 

to give a compound of formula (V) as defined 
above. 

Compou~ds of formula (VII) are known. 

The compQunds of formula (I) obtained by 
process CA.) or {B) or (C) of the invention may 
be used in ~he preparation of pesticidally 
active 5-amino-1-arylpyrazole derivatives of 

formula (VI+Il according to the following 
reaction scheme: 

! II N.. ,..N 
HN 

base 

(I) 
(VIII) 

wherein F.l, R2 and W are as hereinbefore 
defined. 

The com~ounds of formula (VI) obtained by the 
process (D) of the invention are particularly 
useful in the preparation of pesticidally active 
5-amino-l-aryl-3-cyanopyrazole derivatives of 
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compounds of formula (X) and (XI) adi::dtding to 
the following reaction scheme: 

CN 

NC~ 
HN... oxidise 

r--i('CN 

NC 6'A 
HN base 

R2 

(VI) 
\:CN 

(IX) 

wherein Rl, a2 and W are as hereinbefore 
defined. 

PCT/EP99/02834 

Compounds of formula (X) may be prepared by 
the oxidation of compounds of formula (VI). 
Suitable oxidants for the reaction include 
quinones such as benzoquinone, peroxides such as 
hydrogen peroxide, hypohalites such as sodium 
hypochlorite, or an alkali metal hydroxide such 
as sodium hydroxide in the presence of air, or 
preferably a metal salt or oxide for example 
cupric chloride or mercuric oxide. The reaction 
is generally conducted in a solvent. Solvents 
suitable for use include aromatic halogenated or 
non-halogenated hydrocarbons such as toluene or 
chlorobenzene, nitriles such as acetonitrile or 
amides such as N,N-dimethylformamide. The 
reaction temp~rature is generally from about 20 
to about 1so0 c, and preferably from about 50 to 
about 100°c. The molar ratio of oxidant to 
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compound of formula (VI) is generally from 
0.01:1 to 5:~, preferably from 1:1 t~ 3:1 •. 

PCT/EP99/02834 

Compounds of formula (XI) -may be p;repared 

from compounds of formula (X) accorcli_ng to known 
methods. 

The fol,lc;>wing non-limiting exampl_es 
illustrate tne invention. NMR spectra are 
recorded using deuterochloroform af! sol vent-. 

Exa.mple l. 
Preparaii~on of 3-(2,6-di;chloro-:4-

= .:.·, .·' 

trifluorome~ylphenylhydrasono)propionitrile 

from 3,3~~·tho~rop~onit:J:i1e 

2,6-Dic~lbro-4-trifluorom~thylphenylhydrazine 

hydrochlorid,e_was prepared by bubbling hydrogen 
chloride gas.into an ether solution of 2,6-
dichloro-4~t~ifluoromethylphenylhydrazine and­
filtration "qf the hydrochloride salt which was 
obtained in quantitative yield. Carbon 
tetrachloride (Sml) and 3,3-

.• l • . . 

dimethoxypr9pionitrile (141 microlitres) were 
added successively to a solution-of the above 

... ·..... . : ·. 

2,6-dichloro-4-trifluoromethylphenylhyct_razine 
hydrochlori~e (0.349g) in ~at~r (Sml)-~as heated 

at 7S0 c fo:r 10 hours. The cooled mlxture was 
extracted (pichloromethane), washed- (water), 
dried (magn~s;J.um sulphate) and evaporated to 
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give the t~-ti·le compound (0.358g), ~,, 
3.37(d,2H}, 7.03(t,1H}, 7.5(s,2H), i.7~(s,lH). 
The yield was 98%. 

Exa.mple 2 

Preparation of 3-(2,6-Dichloro-4-

tr:i:fl.uoromethylphenylhydrazono)prC!P:i.oni.trile 

from 3,3-dimethoxyprop:i.onitrile 

PCT/EP99/02834 

A mixture of 2,6-dichloro-4-
trifluoromethylphenylhydrazine (1.8g) and 

hydrochloric acid (4ml of 2N, 1 equivalent) was 

heated to ao0 c under an inert atmosphere. 3,3-
Dimethoxypropionitrile (912 microlitres, 1 

equivalent) was added in one portion and the 

mixture heated at eo0 c for 2 hours, cooled, 
extracted (dichloromethane), washed (water), 
dried (magnesium sulphate) and evaporated. The 

residue was purified by chromatography on silica 

gel eluting with dichloromethane to give the 

title compound (1.49), NMR 3.37(d,2H), 

7.03(t,1H), 7.S(s,2H), 7.75(s,1H). The yield was 

59%. 

Example 3 

Preparati.on of 3-(2,6-Dicb1oro-4-

tril1uoromethylpheny1bydrazono)propion:1trile 

from 3-methoxy-acrylonitrila 

By proceeding according to Example 1 but 
replacing the 3,3-dimethoxypropionitrile by 3-
methoxy-acrylonitrile there was obtained, after 
purification by chromatography on s_ilica gel 

eluting with dichloromethane, the title 

compound, NMR 3.37(d,2H), 7.03(t,1H), 7.S(s,2H), 

7.75(s,1H). The yield was 63%. 

Examp1e 4 

Preparation of 2-(2,6-cli.ch1oro-4-

trif1uorometby1phenylhyc:lrazino)succ:i.nonitri1e. 
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2-(2,6-Dichloro-4-
trifluoromethylphenylhydrazono)succinonitrile 
(0.296g, lmmol), sodium cyanide (0.19()g, 4 
equivalents), water (lml) and acetic acid (Sml) 

·. . : 

were added successively to a sealed t~pe. After 

reacting for 40 hours·. at 2o<>c the mixture was 
added to saturated sodium bicarbonate· solution, 
extracted (~ichloroinethane), washed (water), 
dried (magnesium sulphate) and evaporated to 
give a mixture which contained 40% 9f the 
desired titl~·compound, NMR 3.1 (m,?H), 
4.S(m,lH), 5.89(m, lH), 6.94(d,1H), 1~71(s,2H), 

together with 60% of unchanged starting. 
hydrazone. 

Bxample.5 

Prapeza"?-ion of' 3-(2,6-clioliJ.oi:o-4-

1:rifluoromathylphenylhydJ:azono)propioni.1:rile 
fz-om 3-(2,~-dic:hloro-4~· 
trifluoromethylphenylhyd:asino)propi~ni.i:rile 

PCT/EP99/02834 

Cupric chloride (0 .. 673g, 2.5 equivalents) was 
added in one portion to a solut~on of 3-(2,6-
dichloro-4-
trifluoromethylphenylhydrazino)propionitrile 
(059lg, 2mmol) in chloroben~ene, and the mixture 

heated at ss0 c for 50 minutes. The reaction was 
judged to be complete and was cooled, was.hed 
(water}, dried (magnesium sulphate), evaporated 
and separated by chromatography on silica gel to 
give 3-(2,6-dichloro-4-
trifluoromethylphenylhydrazono)propionitrile, 
NMR 3.37(d~2H), 7.03(t,1H), 7.5(s,2H), 
7. 75 (s, lH) (35% yield), and 3- (2, 6-qichloro-4'."' 
trifluoromethylphenylazo)propionitrile~ NMR 
3.0(t,2H), 4.6(t,2H), 7.6(s,2H) (60% yield). 

Exampl.e 6 
Preparat:Lon of 2- ·c2, 6-dichl.oro-4.:.. 

trif1uoromethy1phenyl.bydrazino)succinon:Ltri1e. 
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2- ( 2, 6-04~,?loro-4- ;·~~~M::: . 
trifluoro:inethylphenylhydrazono)succirionitz:ile 

(0.296g, lmmol), sodium cyanide (0.·196g, 

equivalents), water (lml) and acetic acid (5ml) 

were added successively to a tube, which was 

sealed and reacted.at 20°c for 40 hours. The 

mixture was added to saturated sodium 

bicarbonate solution, extracted 
(dichloromethane)~ washed {water), dried 

PCT/EP!J9/02834 

(magnesium sulphate) and evaporated to give a 

mixture which contained 40% of the desired title 
compound, NMR 3.1 {m,2H), 4.S(m,lH), 5.89(m, 
lH}, 6.94(d,iH), 7.71(s,2H), together with 60% 

of unchanged starting hydrazone. 

lteferance !!ample 

i) Preparation of 2•(2,6-clich1oro-4-

trif1uoromethy1pheny1hycb:azono)succinonitrile 

A mixture of 2-(2,6-dichloro-4-
trifluoromethylphenylhydrazino)succinonitrile 
(0.323g) and cupric chloride (0.175g) was heated 

in chlorobenzene at 60°c for 6 hours. After 

filtration and evaporation the title compound 

and 5-amino-3-cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl)pyrazole were obtained as 
a 7:1 mixture. Column chromatography on silica 
gel eluting with dichloromethane gave the pure 

title compound, obtained as a mixture of syn and 
anti isomers, NMR (anti isomer) 3.6(s,2H), 
7. 57 (s, 2H), B. 82 (_s, lH, exchangeable with D20), 

NMR (syn isomer) 3.56(s,2H), 7.59(s,2H), 
B.27(s,1H,exchangeable with D20). 

ii) Preparation of S-aaino-3-ayano-1-(2,6-
c:lich1oro-4-tr~f1uoromethy1pheny1)pyrazo1e 

Ammonia (20 microlitres of an 8% ammonia 

solution in water) was added to a mixture of the 

above 2-(2,6-dichloro-4-
trifluoromethylphenylhydrazono)-succinonitrile 
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(0.077g) in ethanol (lml) and water (0.2ml) at 0 
0 c. After 10 minutes tbe mixture was extracted 
(dichloromethane) and evaporated to give 5-

. amino-3-cyanQ~l-(2, 6-dichloro-4-
trifluoromethylphenyl)pyrazole (0.076g, 97% 
yield). Purity 98% (by hplc). 
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1. A process for the preparation of a 

compound of formula (I): 

(I) 
wherein W represents nitrogen or -cR3; 

Rl represents halogen, haloalkyl (preferably 

trifluoromethyl), haloalkoxy (preferably 
trifluoromethoxy), R4s(Oln-, or -SF5; 

R2 represents hydrogen or halogen (for 

example chlorine or bromine); 

R3 represents halogen (for example chlorine 

or bromine) ; 
R4 represents alkyl or haloalkyl; and 

n represents 0,1 or 2; which process 

comprises: 
(A) the reaction of a compound of formula 

(II) : 

ORS 

Nr-<OR6 

(II) 

wherein R5 and R6 independently represent 

alkyl or together represent an alkylene chain 

containing two or three carbon atoms, with an 

acid addition salt of an arylhydrazine compound 

of formula (III): 

111111111111111111111111111111 
* C L M S * 
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NHNH2 I 1111111111111 11111 1111111 1111 
* C L M s * 

(III) 
wherein Rl, R2 and W are as here.i,npefore 

defined; or · 
(B) the reaction of a compound of .formula 

.•. ·.= 

(IV) : 

(IV) 

wherein R7 represents alkyl (pre;erably 

methyl or ettiyl), with an a.cid addition salt of 
an aryl hyd~~zine compound of formula (III), 
wherein Rl, .~2 and W are as hereinb~fore 
defined; or 

(~) the oxidation of a compound of formula 
(V) : 

Nr-Jrn 
HN 

(V) 

wherein Rl, R2 and W are as hereinbefore 

defined. 

2. A process according to claim 1 (A) in 

which RS and R6 each represent methyl or ethyl. 
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3. A J#bcess according to cl~~~.·~ (A) or 

1 (B) in which the acid addition salts of t.he 
' ' ~ . 

compounds of formula (III) are the salts formed 

from strong acids. 

4. A process according to claim l(A), 

l(B), 2 or 3 in which water is present. 

S. A process according to claim l(C) in 

which the oxidant is a metal salt or oxide. 

6. A process according to claim l(C) or S 

which is conducted in a solvent. 

7. A process according to claim l(C), Sor 

6 in which the molar ratio of oxidant to 

compound of formula (V) is from 0.01:1 to 5:1, 

preferably from 1:1 to 3:1. 

8. A process for the preparation of a 

compound of formula ·(VI): 

CN 

NC~ 
HN"" 

R2 

(VI) 

wherein Rl, R2 and w are as defined in claim 

1; which process comprises the reaction of a 

compound of formula (I} wherein Rl, R2 and W are 

as defined in claim 1, with a source of hydrogen 

cyanide. 



" \. 

s 

10 

15 

20 

25 

30 

I lllllll llllll lllll lllll II llll 
W099/54288 

* C L M S * 
PCTIEP99/02834 

20 

9. A process according to cla~m 8 in which 
the hydrog~11- ·cyanide is prepared from· a metal 
cyanide sait•in the presence of an acid. 

10. A~rocess according to claim 8 or 9 
which is performed under increased pressure. 

11. A . process according to cl~im 8, in 
which the c~mpoundof formula (I) is prepared by 

a process apcording to . claim 1 (A) • ·. 

12. A process according to clai~ 8, in 
which the compound of formula (I) ·is prepared by 

a process according to claim l(B). 

13. A process according to any . one of 
·;. 

claims 8 tci 12 in which the compound of formula 
(VI) is oxidised and optionally reacted with a 
base to prepare a· ccimpound of formula (X) or 
(XI): 

: CN NCn 
HN~ 

.· CN 

HlN-0 
. (X) 

(XI) 

wherein W, Rl and R2 are as defined in claim 
1. 

14. A process according to claim l(C), 
followed by the reaction of a compound of 
formula (I) with a source of hydrogen cyanide to 
prepare a compound of formula (VI) wherein Rl, 
R2 and W are as defined in claim 1. 
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15. A p;-.9cess according to cl:a~ip., .. 1(C),5, 6, 
:.~ .. : --~- ~· ~· .:ir.ur;·f·,· 

7 or 14 in which the compound of foi'ffitUa (V) is 
.. ~·. 

prepared by.the reaction of a compdurid of 

formula (III) wherein Rl, R2 and W are as 

defined in claim 1, with acrylonitrile of 

formula (VII): 
NC-CH=CH2 (VII) • 

16. A process according to any one of the 

preceding claims wherein Rl represents haloalkyl 

(preferably trifluoromethyl), haloalkoxy 
(preferably trifluoromethoxy) or -SF5; 

W represents -cR3; and R3 represents halogen. 

17. A process according to any one of the 

preceding claims w?erein Rl represents 

trifluoromethyl, W represents -cR3, and R2 and R3 

represent chlorine. 
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