New Processes For Preparing Pesti ci dal

I nternedi at es This invention relates to a process for
preparing 5 certain cyanonet hyl propane derivatives and the use of
t hese conpounds in the synthesis of pesticides and pesticide .
I nt er nedi at es W94/ 21606 descri bes the use of
d|cyanoproprlWl?zaﬂ"'{é"zm3 reacting with para SF5 amllrma%%rlvaf?ges to
10 provide, with further reaction, cyanopyrazoles.
Et hyl 2, 3-di cyanopropi onate was first repared and . characterised
by H gson and Thorpe (J.Chem SHew Bzocesses For Prepasipgqgos)) who obt ai ned
the material in good yield Pestici@Zl- R€érrmaiatmd i on of formal dehyde
cyanohydrin with .15 the sodiumsalt of ethyl cyanoacetate.
Di cki nson {J. Am Chem Soc. 82, 6132 (1960)} repeated this work.

This method of preparing t’l‘iﬁsﬁ&bmmﬂomteslbmrpmoessforpreparmgcettilﬁers froma
significant dgawback | :E-gﬁgagﬁﬁ( sol ate the
i nternedi ate 5 or map%léﬁ?%ne dc‘:’%%‘%’ﬁy thd 35 IS fllhﬁla er soluble
cyanohydrin is obtai nethe gynthesis of pesticidps 11’6’E1§1 emtermedlatesext racti on and has
alimted stability, ofterEthyl 2,3-dicyanopiepionposasfirsyprepsed and upon att enpt ed

distillation. t | h gi ven the
e
preparation of di cyanoshophteined e matesiakin %0%%(70-31%) by reagtionofi ped by

Wi t el ey andidvari anel | forrhdidetiyie Syafiohydrin with the sodfiiBsalt oF thy] dYahdhcéth®. process

cyanoacet at o, an al deryigefr (- bl CHOE S B2 6RO 060 byrkhed FTMAS 07

benzal dehyde) and pot aéw mgihey gfprgparing the dxcyanommmsat%ﬂ@ﬁ framad- 2, 3-
di cyanopr opi onat es ( WhigificaRt drawback in that it Rdirstinsc¥ssrg 6b) isollie dRv er the yield
decreases intermediate formaldehyde cyanchydrin. This highly water soluble

15 cyanohydrin is obtained by lengthy continuous extraction and has a

limited stability, often decomposing violently upon attempted
distillation. Furthermore, this reaction requires care given the risk of
formation of dimeric side-products. The preparation of
dicyanopropionates has also been described by Whiteley and
20 Marianelli (Synthesis {1978), 392) with the process leading to 2,3~
disubstituted succinodinitriles from the cyanoacetate, an aldehyde (a 1
to 3 carbon alkylaldehyde or benzaldehyde) and potassium cyanide
via 3-substituted-2,3- dicyanopropionates (which were not isolated).
However, the yield decreases dramatically from isobutyraldehyde to
25 acetaldehyde. In the same manner Smith and Horwitz (J. Am. Chem.
Soc. 1949, 71, 3418) described the same reaction with a ketone with a
yield of 70%. This prior art therefore teaches that yields improve
with increasing size of group adjacent to the carbonyl group.
In one aspect the present invention seeks to provide a process
30 for preparing cyanomethyl propane derivatives satisfying one or more
of the following criteria:
- avoiding the use of formaldehyde cyanohydrin;
- avoiding the dimerisation side reaction;
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dramatically fromisobutyral dehyde to acetal dehyde. 35 In the sane
manner Smth and Horwtz (J. Am Chem Soc. 1949, 71, 3418)
described the sane reaction with a ketone with a yield of 70%
This prior art therefore teaches that yields inprove with

I ncreasi ng size of group adjacent to the carbonyl_aroup. 40
In one aspec‘FoWﬁ’r esent invention seeksyto prmﬁ ém’g? ess
for preparing cyanonet hyl propane derivatives satisfying one or
nore of the follow ng criteria: - avoiding the use
of formal dehyde cyanohydrin; @Baining the required produgt/diregtinip higteyididmadi sat i on

si de reaction; with higl/purfty/ 32843

PCT/ EP97/ 01036 Therefore resent invention provides a proc 2 oo

- obtai ning the requiPEEORF Bg RS \ERIRPrOYIdes arosrsLion PeRering
with high purity. a compound of formula (I: Ther ef ore the present invention

provides a process for preparing RO,C a conpound of fornmula (I):

[err] wherein >__\ IR represents straight- or
branched- chain alkyl having up to }& CN carbon atons; or a
salt thereofs; whi ch conprises the reaction of a

cyanoacet ate of fornwherefd!):- 10
C CH CN : ' L S figned ab ,
R err] [err] R #ﬂnr%ﬁeaté straight- or branchlé\&lecixﬁh’anég} kaznr%éﬁ)qg jgned above

with a cyanide salt and | X rce thereof.
Preferabiy R represefiRogatomsyasalptherrof,ched- chai n al kyl havi ng

which comprises the reaction of a cyanoacetate of formula (II):-

10 ROC-CH2CN n
wherein R is as defined above, with a cyanide salt and formaldehyde
or a source thereof.

Preferably R represents straight- or branched-chain alkyl having
from 1 to 6 carbon atoms and most preferably R represents ethyl.

15 Suitable salts of cyanide include metal salts and organic salts
(e.g. tetra-alkylammonium cyanides such as tetrabutylammonium
cyanide). Preferably the cyanoacetate of formula (II) reacts with an
alkali or alkaline earth metal cyanide salt, with alkali metal cyanide
salts being especially suitable for use in the present invention,

20 particularly potassium cyanide or sodium cyanide. The product may
conveniently be isolated as the alkaline earth metal or alkali metal
salt. Alternatively, the reaction mixture is acidified, for example with
a mineral acid such as sulphuric acid or hydrochloric acid, to give the
compound of formula (I). Where a compound of formula () above is

25 desired (rather than a salt thereof) high yields are generally obtained
when the reaction mixture is acidified without the addition of water.
Whilst formaldehyde itself can be used in the reaction it is more
convenient to use the polymerised form known as paraformaldehyde
[(HCOR)y], available for example from Aldrich Chemical Company.

30 The reaction is generally performed using about 1 molar
equivalent of 2 compound of formula (II); about 0.95 to 1.0 molar



from1l to 6 carbon atonms and nost preferably R represents ethyl. 15
‘Suitable salts of cyanide include netal salts and organic salts

(e.g. tetra-al kyl anmoni um cyani des such as tetrabutyl amoni um

cyanide). Preferably the cyanoacetate of formula (I1) reacts with an

al kali or al kgl th metal cyanide salt, with alkali net '
salts being especCially suitable for use in tshe present invention, 20
particul arly potassium cyani de or sodi um cyani de. The product nmay
conveniently be isolated as the alkaline earth netal or, al kali netal
salt. Alternatively, theaupaleatsiofgyandesalt:and abottil malareguivaignt ofyanpl e with
a mineral acid such as fuhslbehyd€cotpoiind{baksddinathéfodmaidelade dontém). gi ve t he
conmpound of forrmula (I). r .CO Is 25
desited (rather than a sa%ﬁ%@%@?%ﬁrﬁdjﬁ?jyﬁégrcgégkcné?gf%ﬁ%gt ai ned
when the reaction nixt Ufreferablyathiedeactieniis\perprned in A gol meﬁimwglcm er.
Wi | st formal cbehydehi t Setillycanidoholitsmediium &Bmdtlgdfdﬂmidct(ﬂl\mmgt e
convenient to use the p n e

[ (HCOH) n], avail abl e fﬁ“&?ﬁ%ﬁ@@?%@’d%@@@% npa &_ 30

The reaction is gener aldisethexyethane Espesially prefsued solyastsare C)-Cg alcohols

equi val ent of a conpoungcipds théthdidl ér, okt preferably} arhy@ous éthdnof) AMtodigh

WD 97/ 32843 e - . .
PCT/ EP97/ 01036 the temperature of the reaction is not critical the reaction will 3

equi val ents of® cyani de nommally heperfomndifrom ahsub taahont/ 208G or githe reflux
formal dehyde conpound (epeshnedf tieeofvehit WerlerallylBest RS obtained by

The reaction may be carrl out, i e f e

Preferably, the reacti dﬁ“‘f%dgc'ﬂé#ﬁ%&gﬁﬁﬂ&ea&g%%sg%tmﬁ%%&u% PRVE s 5
usual Iy an al cohol i ¢ mbgéngombinedi nuet hyl formani de (DVF), N

g?t h%/Ih pyrglhl doneE( NVP) Fmﬁﬁefﬁoh%gﬁ@ﬂlljﬁihﬂs%lﬁauﬁﬁﬁibsﬁﬁﬁaﬂy ol

i met hoxye e. Especi refere ve - Lr cohol s
such as net h2‘§0| or, m?gft%yd ‘%%?@%?“ﬁ,‘@%‘ §gé‘%§g&g‘%§%{&cﬂ°ﬁﬁﬁd§§

the tenperature of theW fogmation of gne equivalentpf water).as iethe 6vensipf | 10

normal |y be perforned kidoagedexposite t@aqueisicondiiom] thefe i94 riskt thttlie r ef | UX
ester group of the compound of formula (I) will undergo hydrolysis
(due to the basic conditions arising during the reaction) to the
20 corresponding acid of formula (I} (in which R is replaced by
hydrogen) and subsequently undergo decarboxylation to give
1,2-dicyanoethane,
The compound of formula (I} is useful in the preparation of
pesticidally active compounds, for example as described in European
25 Patent Publication Nos. 0295117 and 0234119, and W093/06089,
In particular, the process of the invention may form part of an in
situ preparation of another pesticidal intermediate and in a further
aspect the invention provides a process for the preparation of a
compound of formula (III):




tenperature of the solvent. Cenerally best results are obtained by
introduci ng the formal dehyde source after the other reactants have

been conbi ned. The reaction generally takes place
under substantially 15 anhydrous conditions (it being understood
t hat the reaﬁ&%ﬁ@ oceeds with the formati on _of one

equi val ent o %ég, as in the event of proﬁ?ﬁQ?gamHQﬁosure
to aqueous conditions, there is a risk that the ester group
of the compound of formula (I) will undergo hydrolysis (due
to the basic conditions arising during tE:;r%ﬁtRion) to the 20
corresponding acid of forrmula (1) (igny ch is replaced by

hydr ogen) and subsequentl|y undergo décar b glation to give 1
, 2- di cyanoet hane. The ponpound of fornula (1) is useful
in the preparation of R ' |1y active conpounds, for
exanpl e as described in European 25 2 I Pat ent Publicati on Nos.
0295117 and 0234119, and W93/ 06089. X In particular, the -
process of the invention may formpart of jn in situ

preparation of another pesticidal internedkjate and in a further
aspect the invention provides a process for the preparation of a

conpound of formula (111): WO(BEY/ 32843
PCT/ EP97/ 01036 wherein Ry is cyano; W is nitrogen or -CR$; Ry and Ry
independently represent halogen; and R3 represents halogen,
s haloalky! (preferably trifluoromethyl), haloalkoxy (preferably

trifluoromethoxy) or -SF5; which process comprises:
(@  reacting a cyanoacetate of formula (II) as defined above,
with 2 cyanide salt and formaldehyde or a source thereof, to give a
compound of formula (I) as defined above; and
0 (®)  reacting the compound of formula (I) thus obtained with

the diazonium salt of a compound of formula (IV):
NH,
R,—7F W
N
R3

av)
wherein W, Ry and R3 are as defined above, to give a
15 compound of formula (V):



[err] wherein R err] is cyano; Wis nitrogen or -CR4,

‘Rlerr] and R4 I ndependently represent hal ogen; and R err]
represents hal ogen, 5 hal oal kyl (preferably trifluoronethyl),
hal oal koxy (preferably trifluoromethoxy) or -SF[err]; which -
process corrprivgs 2132843 (a) reacting a cyanoacet gcqnilerbidTul a
(I'l) as defined above, with a cyanide salt and fornal dehyde or
a source thereof, to give a conmpound of forrmula (1) as defined
above; and 10 (b) reacting the cogpound of forrmula (I) thus
obtained with t he di azoni umygal t & compound of formula (IV):
[err] (I'V): "COsR wherein W
Rlerr] and Rlerr] are as defined above, tobga}l\?e a 15 conmpound of
formula (V): WD 97/ 32843
PCT/ EP97/ 01036 _/k 5
NC R2 W
g("
R3
™

wherein W, R, Ry, R and R3 are as defined above, followed by
the cyclisation of said compound of formula (V).

5 Compounds of formula (V) above possess a chiral centre giving
rise to different enantiomers, and also may exist as different
geometric isomers or mixtures thereof. All such forms are embraced
by the present invention. In this process, the product of reaction step
(a) is generally acidified with an alcoholic solution of a mineral acid,

10 preferably an ethanolic solution of hydrogen chloride. This also
ensures that any acid by-product of the reaction step (a) (leading to
the corresponding compound of formula (I) in which R is replaced by
hydrogen) is re-esterified. For these reasons it is also preferred that in
this process, reaction step (a) takes place under substantiaily

15 anhydrous conditions. '

Reaction step (b) is generally performed in the presence of an
inert solvent, for example water, acetonitrile, dichloromethane or
DMF, or more preferably an alcoholic solvent (e.g. methanol or
ethanol) and is optionally buffered (e.g. with sodium acetate). The

20 diazonium salt of a compound of formula (IV) may be prepared using
diazotising agents known in the literature and is conveniently
prepared with a molar equivalent of sodium nitrite and a mineral acid
(e.g. hydrochloric or sulphuric acid), at a temperature of from about
-10°C to about 50°C, more preferably from about 0°C to about 5°C.

25 The diazonium salt of the compound of formula (IV) is generally
prepared in situ as solvents such as alcohols tend to reduce diazonium
salts quickly. In the present reaction, the reaction of the diazonium



[err] . (V)

wherein W Rlerr] Rerr], Rerr] and R3 are as defined above, foll owed by
the cyclisation of said conpound of fornula (V). 5

Compounds of fornula (V) above possess a chiral centre giving

rise to different enantioners, and al so may exist as different

geonetric is 7’38} i xtures thereof. AL such forms are By ERZg1036

by the present invention. In this process, the product of reaction step
(a) is generally acidified with an al coholic solution of a mneral acid,
10 pr ef er alzal ofithe eohpaundiof farmiula (1 Gyto giveladmpgend afitbemilde. Thi s

al so | : : . I on step
(a) (leading to Wb ggm?@g%’??e%égﬁﬁ?%gg%{%h%‘géfn@pg@&g‘?’%’m| a (1) in
which R is replaced 691" hydrogen) is re-esterified. For these .

reasons it is al so pref eSulsequehaltydrolysis, preferably using milti Rbsdisr@edasa I eacti on
step (a) takes place k S L . : dr ous
P S dSLAg bttt spiom contlt

condi tions. . ) ly perforned in -
the presence of an ammonia, may be ngogssary 1@ §ffect the cyplisatien efithe eompouad |

acetonitrile, dichl owffembha(¥)wacompound of formulaQNl., or nore preferably an

al coholic solvent (e.g. @HHIH : Qo ANd 1S
optionally buffered (e. g..i‘ﬁévvl';1 Sg@%ﬂ%eggrgp%t{ngit_)ffFﬁgﬁlg@'f).&% 15 di azoni um
salt of a conpound oferesabnirom ghovs 1.5d o pbous 1 4y prefesmblisfromy about 1.3:1

di azoti si ngeagent s kroabdut N1,trvsre preferabty abstut aJ1ek. i S conveniently

d -th | - . . . . . . d
e b hydrochi orfo o suyoatfouitl ofor il &) 4P RY cBecblf e 0C
-10C to about 50[err§‘€fa“#5rf9’?ﬁa@9l9rs&55§‘4¥3?ﬂ5éb ueorppounds effermuls| err] C. 25

The di azonium salt ofVydbeveaenowehandthus constitus a(fuidier feange 8£ha lptesent
prepared in situ as ts such as alcohols tend to reduce di azoni um

salts quickly. In the present reactign,  the reaction of the diazonium
15 The following non-limiting examples illustrate the invention.

Example1
Preparation of ethyl 2,3-dicyanopropionate.
Potassium cyanide (13.0g, 0.2M) was stirred in absolute ethanol
20 and ethyl cyanoacetate (22.6g, 0.2M) and paraformaldehyde (6.0g,
0.2m) were added at ambient temperature. After 5 minutes the white
suspension was heated under reflux conditions for 12 minutes, and
the orange solution was evaporated to dryness in vacuo at below
259C to give a buff solid. The solid (the potassium salt) was
25 dissolved in water (400ml), acidified to pH 5 with 2M hydrochloric
acid solution, giving a red oil. This mixture was extracted with
dichloromethane and the extracts dried and evaporated to dryness in
vacuo to give the title compound as a red oil (23.5g), IHNMR
(CDCi3)d 4.3 (2H, q), 3.95 (1H, 1), 3.0 (2H, d), 1.35 (3H, t);
30 identical with an authentic sample. Distilled material had b.p. 132-
1369C at 0.5SmmHg.
Yield : 77%.
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salt of the conpound of formula (1V) to give a conpound of formula
(V) above generally occurs faster than the reduction of the diazonium

salt. Subsequent hydrol ysis, preferabl W kl d
condi tions wi MNP §R%843 base such @s aqueous sodi um hy ro?i’d(%,

sodi um car bonat e or anmoni a, may be necessary to effect the
cyclisation of the conmpound ) of formula (V) to a conpound of
fornula (111). A solution of sotium ¢thoxide [peappgd fom sedivevi@Sdends of

formula (11):(1V) is  115M)and absolute etREROPE30M)) WadstineB@hder hn ek 10 about

1:4, preferably from about 1.3: 1 . t o _about,. J, ref erably
about 1.1:1. atm(’?P&e'e ind m&f}%@n"&?‘ﬂ“@r‘%ﬁ %%%WW BT v) above
are described in the 20 minutes. The solufign wasgoaled to pelowd Q%padsthenadded
EP- Al - 02951175 Conpoungwh tofa@bRitibiof formaldehyde cyanchydM (sl répafednovel and
thus constitute a furtl;&r f t.ur%ﬂ?)ft the (o0 Lot 500 . i nventi on.
15 The 't of s D if afsefi, f:Baeh CAODEA: £2C pyoes3 . e
i nvention. Afterstmﬂimrqﬁnﬁghtthemixmzwaspomedinwﬁyeapama(ﬂgm of
ethyl 2, 3-di| cyanopr opagi\@idified to pH 1-2 with concentrated hydithftitiakid Qani de
(13.0g, 0.2Mwas stirred 1 n abouéi? et hanol czig' drous ol etuf}xl
cyanoacetate (22.6g, 0VBM*EaRAd Bug diFkipomy ef gves gnhydrous magnesi 0.2m
were added atl0ambi ent sulphatraud evaporatéd te give adariuerasgetdild(15thbg)e This was
suspensi 32 \Qﬁfu[]fagﬁ egla gﬁ@ﬂ\%iiﬁ%&xbl%oﬂ&ﬁ r&b%&&ﬁﬁo&am.&tﬁaﬁaro@mﬁs

. S, dJd vacuo at bel ow
25[err]Cto give a buf?‘l@cﬂ'ﬁ%?@@é&?'dwﬁie4%t assium salt) was 25
di ssol ved in water (400n )Theasupetiofityed thecprpddsSofithe inventlon ysithustiealyi ¢

acid solution, giving genfdSrdid oved BisSpritekitur e was extracted with
di chl oronet hane and the extracts dried and evaporated to dryness in

vacuo to gi v the title conpound as a red oil (23.5g), [err]H NWR
(CDdO[err]) d 4.3 (2H Exgmplg295 (I H, t), 3.0 (2Hd), 1.35 (3H, t); 30
identical wth an authent ippe&R¢Tk the prephidtioR Gf SBinfihd-3leylidgdl D. p. 132-
136[err] C at 0. 5mrHg. . . Yield : 77% D.
Conpar ative exnnpl e ack@-Gfirhiore-d;trifiporamethyl-pheyybayragel. 1 96)

Sodium cyanide (20g, 0.408M) and ethyl cyanoacetate (46g,

20 0.408M) were dissolved in absolute ethanol (300ml) under an inert
atmosphere. Paraformaldehyde (12.2g, 0.408M) was added,
producing an exotherm, and the temperature was maintained below
50°C. The reaction mixture was then stirred at ambient temperature
for between 5 and 7 hours, cooled to between 0 and 5°C, and an

25 ethanolic solution containing hydrogen chloride (0.45M) was added,
maintaining the temperature below 5°C. The reaction mixture was
left overnight and 11 Iml of a solution of hydrochloric acid (0.73M) in
ethanol was added to the suspension thus obtained at about 5°C.
2,6-Dichloro-4-trifluoromethylaniline (84.44g, 0.367M) was added at

30 this temperature followed by sodium nitrite (35.84g, 0.514M)
resulting in the formation of ethyl 2,3-dicyano-2-{2,6-dichloro-4-
triflucromethylphenylazo]propionate, which may be isolated by
column chromatography, eluting with a pentane/ether solution and/or
reverse phase chromatography with an acetonitrile-water solution; or
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A sol ution of sodium ethoxide [prepared from sodi um (25. 2g,

1. 1 5M and absolute ethanol (650m)) was stirred under an inert
at nosphere a reated with ethyl cyanoacetate (127.7m, 1. over
20 m nut es. vr}ﬁ@%@@ﬁjti on was cooled to bekow 10[err] C and t%&@%ﬂ’é’&“ 5
slowy to a solution of fornal dehyde cyanohydrin (freshly prepared,

70g, 0.2M in absolute ethanol (200m ) at S5[err]C over 55 mnutes.

Af ter standi ng over nibyiremoving thexthanel byadistilatinne dissaiving thegeastioer (| L)

and acidified to pH Inignit inhoReRs RatHiRS ME dhysle 95106 With datefandNi S

was extracted into dichioro hape, drjed owu sium 10
sul phate and evapor at%@%‘“gﬁ‘ﬁe“’ < WW%gE{WW@@éﬁﬁ%m s was
distilled in vacuo c3Is2iag.48(g2H)i 7.65(s2Hdpound (73.6g) as a col ourl ess

oil, b.p. 144-148C lmbar A&n&hﬂgqs‘t@.%“%, 0.56M) was then bubbled into ml*}eacﬁg&e” ority
of the process of the..i vezﬂto;,é)n_d‘s fxm%f cl'ear I,X . enonstrated -
over this prior art. "ﬁ&‘e - The ethanol was cvaporated fromdthe feaetiqne b epar at i on

of 5-am no- 3-cyano- mixture under reduced pressure and the concentrated liquors were
1- (2, 6-di chi or o- 4- t 1 ifiled) @ HIFh Mitktnfa T otk Whd &R 1cetate. Thi i
Sodi um cyani de (20g, 0.40 e4é['lns sglémon

and et hyl anoacet at e
0.408M) were di ssol v&s ™S %M“é“é‘}/‘ﬂéﬁ |°°{'%B?H‘5“95$#&‘e‘3‘“5w=m%w
at mospher e.10Par af or mR0; thecselutio R wag cooded4d give thuctitleadepdund as a

produci ng an exot her Sﬁmemﬁi,mgﬁ%d%?g%% L 'ﬁﬁq“&)‘?ié)?r%et?ature

50[err]C. The reaction m xture vva§ t

en
for between 5 and 7 EBEASccopdgrope m%@!’m@m kBRI ir]‘@ Cand an 25
et hanol i ¢ sol uti on c(ombined weighy of tittpecompobimd 8 Tt g! fielkiHdyed/ maaniitded,

mei ntai ni ng the temghghbheidal QR)err]C. The reaction mxture was
| ef t overnilght and 111 mE O%é? sz?uéi on of hydrochloric acid (0.73M in



eth d to the suspension thus obtained at about 5[err]C
.2, Gflmm]ﬂmrﬂmmuworonet hyl ani | i ne (84.44g, 0.367M was added at 30
t hi s*t earper % | owed by sodiumnitrite (35.84g, 0.514M

resulting in the formation of ethyl 2,3-dicyano-2-(2,6-dichloro-4-
trifluronethy azo] propi onate, which may be isolated b

col um chrom%ﬁ%@, eluting with a pentane/ether sol uti on¥%’§7%’(“‘°"
reverse phase chromatography with an acetonitrile-water solution; or
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by renoving the ethanol by distillation, dissolving the reaction

m xture in toluene, washing thqbgk&gﬁmﬁ'p&gggﬂhdwﬁuﬁ@:
evaporating the toluene to dryness. L)err]H NVR ( 1[err]) 1.37(t, 3H),
3.55(s,2H), 4.43(q,2H), 7.65(s, 2H). ROgC I Ammoni a gas (9. 6g,
0.56M was then bubbled into the reacti>h_\ m xture at
O[err]C. The ethanol was evaporated f¥&m t heeacti on

m xt ure under .reduced g,ﬁ%e{?ﬁure and the concentrated |iquors were

taken up int o’a mixtur t ol uene and ethyl acetate. This solution

was washed with water and Rifeprasentoyiaight-ro5brapeheds chajpoalky) having figmakte at 10
80[err] C, the solutionigesboneddms] to give the title conpound as a

crystalline solid, and the_Li ﬁrﬁ Yok then . %H' %ﬁ copled to
gi ve a second crop of r.ecro;ggts%tl Foey prﬁé‘duu.,&%ﬁ%. ?Lspi e E
(combi ned wei ght of tiefifermdaffbiand 87. 54g; yield based on aniline
starting matggial = 78% . 15 RO,C-CH,CN 11

wherein R is as defined above,

with a cyanide salt, and formaldehyde or a source thereof,

D

2, A process according to claim 1 in which the cyanide salt
15 is an alkali or alkaline earth metal salt.

3. A process according to claim 2 wherein the cyanide salt
is sodium or potassium cyanide.

20 4, A process according to claim 1, 2 or 3, wherein R
represents straight- or branched-chain atkyl having from ! to 6 carbon
atoms.

5. A process according to any one of claims 1 to 4, wherein
25 the compound of formula (If) is ethyl cyanoacetate.

6. A process according to any one of claims 1 to 5, wherein
the source of formaldehyde is paraformaldehyde.

30 7. A process according to any one of claims 1 to 6, wherein
the reaction is performed in presence of a solvent which is an
alcoholic medium,



oMM :

CLAI M5 process for preparing a conmpound of
formula (1): [err] 5 wherein R represents
straight- or - chain alkyl having from1 to 18 carbon
at om;,g ‘D{)Q%di or a salt thereofg which conpri seTGEPRRS i on
of a cyanoacetate of formula (I1):- 10

RO err]CCH err] CN I wherein Ris as defined
above, with a cyanide salt, and fornmal dehyde or a source
t her eof . I 8.  2A proceds feardinglo &gca{efbifﬂg ;;r&e&hggmnqslj n }/\/ni ch
the cyanide salt 15 : LSy a0 i 0 i.ne .ear - salt.

3. A process accord] hersin tgeé%agﬁ'@nplf%\%@r’ 3}nnartf' #@%&éﬁﬁ‘&é’%@f’t‘%&

I S sodi um or pot assi uﬁp@aal%?od%. 20 4. A process
according tosclaiml1l, 2 or 3, wherein R represents straight-

or branched-chai n al kyl hgvin I Y on . at ons.

5. A process accordin él'to g%y?ggg.esag\soq%'ﬁé?o%?glon?gfﬁ’f%%q‘féﬁﬂm%

the conpound of for mubfWhirh theireactionis peefprmrsnsing abeut 1 molar equivalent of 6.
A procesfs ?CCOFthﬁ Ejﬂ:c@:ﬁﬁpﬁﬁﬂdffforﬁ}tﬂd ;dibohm.gStonﬁ@laPequivalentsof At he
source of fornal dehy .af or ehyde. .

process accor ding to @@8%@@‘98@?%‘“‘ﬁ”f&“‘@%ﬁ’éf%@d‘*ﬂe

compound.

10. A process according to any one of the preceding claims
in which the reaction mixture is acidified after reaction of the
cyanoacetate of formula (II) with the cyanide salt and formaldehyde.

15

11. A process according to any one of the preceding claims

in which the reaction is performed under substantially anhydrous

3

conditions.
20 12. A process for the preparation of a compound of formula
() _
1
H,N _N
R, W
X
R;
(Im
wherein R} is cyano; W is nitrogen or -CRy4; Ry and Ry
2s independently represent halogen; and R3 represents halogen,

haloalkyl, haloatkoxy or SFs; which process comprises:
(a)  reacting a cyanoacetate of formula (II)



the r ' ' med in presence of a solvent which is an
- al cohgmagmg!mm ml [err] WO 97/ 32843
] ] *

PCT/ EPS/ 10

8. A process according to any one of the preceding clains. :
wherein the r @Blliﬁﬂﬁbis carried out at a tenperature from abgrixrefensd C t
about 120[err? , 5 11 9. A process according to
any one of the preceding clains in which the reaction is

performed using about 1 nolar equival ent o
of formula (1D, about 0.95 to 1.0 nol i‘?’zgq{iﬁzﬁNem & o
cyani de salt; and about 1 whekein Regpieventesttaight- érchrancherlohdin alkyl hatigg

conmpound. _ from 1 to 18carbo&&oms,/\»mQeﬁa%me%s&%difoﬂaama;yagmn_e of
t he preceding clains whi

. I n he .reacti,o Xxture is
acidified after reactiregtberens to give a compound of 0"89‘5213&%?@{651%?‘%r mul a
(I'l) with thescyanide kakt and formal dehyde. 15
11. A process according aANYen0f £ ot F fdlin =Y : .
in which the reaction js rtorer% utgder ubst ant | gﬁl anhy'ctir ousWlth
condi ti ons. 20  the diazonium salt gf;2 compg glg V)t he preparation of a
conmpound of formula (rrr): NH,

t he conpound

R, W

Rj
aw
10 wherein W, Ry and R3 are as defined above;
to give a compound of formula (IV):

R
e N2
2
"

Rj
W)

wherein W, R, Ry, Ry and R3 are as defined above, followed by
15 the cyclisation of said compound of formula (V).

13. A process according to claim 12 in which the product of
reaction step (a) is treated with an alcoholic solution of an acid,
preferably a mineral acid.

20



[err]

wherein R err] is cyano; Wis nitrogen or
and

I-?[Csfr] &mu!mmﬂ’ml:ﬂ!“HMLZS hal oal kyl, hal oal koxy or

I ndependently represent hal ogen;
SF[err]; which process conpri ses: (a) reacting a.
cyanoacetate of formula (I1) WO 97/ 32843
PCT/ EP97/ 01098 9732843 12 RJ er r] C CHEFRERL036
wherein R represents straight- or branched- chain al kyl having
from1l to 18 carbon atons, with a cyanide salt and fornal dehyde or a
source thereof, to give a”con'pfbl!’FRfe%;‘fachﬁdfﬂﬁl to ¢lam 42 ofetd Hoavhich weai m

1; and

obtained with

(rv):

10

15

[err]

molaf btio of eteodompguidsef Cermul (@D:(DV) i§ Gomubaut(1l.9:1t hus
to about 1:41rét@819 BolIs3a £.3:9%0 SogipyRound of formula

15. A process according to claim 12, 13 or 14 in which
reaction step (a) is performed under substantially anhydrous
conditions.

16. A process according to any one of claims 12 to 15 in
which the cyclisation is effected by hydrolysis of the compound of
formula (V).

17. A compound of formula (V):

R
NC/* 1
CO4R

V)
wherein R is cyano; W is nitrogen or -CR4; Ry and Ry
independently represent halogen; and R3 represents halogen,
haloalkyl, haloalkoxy or SFs.

18.  Ethyl 2,3-dicyano-2-{(2,6-dichloro-4-
trifluoromethylphenyl)azolpropionate,

5



product of

13. A process according to claim 12 in which the

(V)
_ I eaGdwP B3Rl sed) Fos Pradhed W th an al coholic
solution of an acid, Pestlg{g rﬁntgimeggggég acid. 20

97/ 32843
A process according to cIa|n112 or 13 in which &he

14.

mol ar ratio of th&hdgsmpousasion telmbka £Pl 3 profess founpabpatridgs: 1

to about 1:4, geefaimbiyadomsnmdoitorbn Herd valdites]l ahd thebuse of
A process&és Bl Glirivhel 2ynthe¥isldd Bttt des and

15.
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pesticide intermediates.

W094/21606 describes the use of dicyanoproprionate
reacting with para SF5 aniline derivatives to
provide, with further reaction, c¢yanopyrazoles.

Ethyl 2, 3-dicyanopropionate was first prepared and
characterised by Higson and Thorpe (J.Chem.Soc. 89,
1460 {1906})) who obtained the material in good vield
{(70-81%) by reaction of formaldehyde cyanohydrin with
the sodium salt of ethyl cyanoacetate. Dickinson {J.
Am. Chem. Soc. 82, 6132 (1960)} repeated this work.
This method of preparing the dicyanopropionate
suffers from a significant drawback in that it is
first necessary to isolate the intermediate
formaldehyde cyanohydrin. This highly water soluble
cyanchydrin is obtained by lengthy continuous
extraction and has a limited stability, often
decomposing violently upon attempted distillation.
Furthermore, this reaction requires care given the
risk of formation of dimeric side-products. The
preparation of dicyanopropionates has also been
described by Whiteley and Marianelli (Synthesis
{1978), 392) with the process leading to 2,3-
disubstituted succinodinitriles from the
cyanoacetate, an aldehyde {a 1 to 3 carbon
alkylaldehyde or benzaldehyde) and potassium cyanide
via 3~substituted-2,3- dicyanopropionates {(which were
not isolated). However, the yield decreases
dramatically from isobutyraldehyde to acetaldehyde.
In the same manner Smith and Horwitz (J. Am. Chem.
Soc. 1943, 71, 3418) described the same reaction with
a ketone with a vield of 70%. This prior art
therefore teaches that yields improve with increasing
size of group adjacent to the carbonyl group.

In one aspect the present invention seeks to
provide a process for preparing cyanomethyl propane
derivatives satisfying one or more of the following
criteria:

- avoiding the use of formaldehyde cyanohydrin;

- avoiding the dimerisation side reaction;

BTTIEN ";

PCT/ EP97/ 01036

(rv) 10 wherei.n W R2 and R3 are as defined above

‘to give a conpound of formulia (1V): [err] ’

. wherein W R Rerr], Rerr] and Rerr] are as defined
above, followed by 15 “ the cyclijsation of said conpound of formula

WO
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reaction s?%p (a) is performed under substantially anhydrous 1POL W‘“
‘conditions. .16. A process according to any one of
clains 12 to 15 in 10 whi ch the cyclisation is eff el

hydrol ysis of the conpound of formula (V). ‘
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