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Title : NOVEL PROCESS [ERR] Abstract: The invention relates to a
process for the preparation of a conpound of formula (V),]chcf@er'g to the
foll owing schene: wherein the various substituants are as defined’in the
description. 1 8 MAR 2005 WO 02/16322 PCT/ EP01/10984 -1 NOVEL PROCESS 5
[ 0001] Thwoa2nvention relates to novel processes for thecpempadadii on of 2-°
am nonet hyl pyri dines (particularly 2tam nonet hyl - 3-chl or o- 5-
trifluoromethyl pyridine), and for the preparation of 2-cyanopyridi nes used
in their preparation, which conpounds are useful as internediates for the
production of pesticides. 10 [0002] The catal ytic reduction of
cyanopyridines to give am no el I's known. However when the
cyanopyri di ne conpound cont a% Ryﬂi& S. al ogen atom(s) the reduction
may be conplicated by the conpeting dehal ogenation

5  [0001] This invention relates to novel processes for the preparation of 2--
aminomethylpyridines (particularly 2-aminomethyl-3-chloro-5-
trifluoromethylpyridine), and for the preparation of 2-cyanopyridines used in their
preparation, which compounds are useful as intermediates for the production of
pesticides.

10
[0002] The catalytic reduction of cyanopyridines to give aminomethylpyridines is
known. However when the cyanopyridine compound contain additional halogen
atom(s) the reduction may be complicated by the competing dehalogenation
reaction. It is stated by P. N. Rylander, Hydrogenation Methods (Besi Synthetic

15 Series, published by Academic Press), (1985), page 148, that palladium is usually
the catalyst of choice when wishing to effect a dehalogenation reaction, and that
platinum and rhodivm are relatively ineffective and are hence often used in

hydrogenations where the halogen is to be preserved.

20 [0003] In conirast with the above prior art teaching we have found that the use of
~ apalladium catalyst gives particularly good results in the reduction of
cyanopyridines which contain additional halogen atom(s). We have developed a
new process for the preparation of 2-aminomethylpyridines, which contain
additional halogen atom(s) in which minimal dehalogenation occurs, and which is

25  applicable to industrial scale processes.

[0004] There have been a number of procedures published for introducing a cyano
- group at the 2-position of a pyridine moiety. These typically involve substitution
of a halogen, in particular bromine or fluorine, in a polar solvent, e.g. dimethyl

30  sulphoxide or dimethylformamide. In addition, there are numerous methods



reaction. It is stated by P. N. Ryl ander, Hydrogenation Methods (Best
Synthetic 1s Series, published by Academ c Press), (1985), page ﬁg t hat
pal l adiumis usually the catalyst of choice when w shingl tﬂoi\&zﬁf a

dehal ogenati on reaction, and that platinumand rhodiumare relatively

i neffecti weonezare hence often used in hydrogenati onspedfigpisibdae hal ogen
is to be preserved. 20 [0003] In conjrast with the above prior art teaching
we have found that the use of a palladiumcatalyst gives particularly good
results in the reduction of cyanopyridines which contain additional

hal ogen at . ape .. N [ s f th reparation of
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scal e processe gIPB 0@ hg}re Qlaeve been a_nunber of procedures published

f or introdﬁ’éar'?Pge’ @% 7&? s the preparadion gict-eYage-3othlosoBy r i di ne noi ety. These
typical |y tiukotRusibisidisettionPibe 2Hrodlo BMAGE By rdaBichAl Glihdt Prom ne or
fluorine, in a polar solvent, e.g. dinethy o sul phoxi de or

di met hyFf ofyfidede dimethyligamaniidnat 126%ke are numerous methods 1 8 MAR 2005 WO

02/ 16322 PCT/ EPO1/ 10984 -2 starting fromthe activated pyridine N oxide or
N-al kyl pyri di ne. Many of these cyanation routes use heavy netal reagents,

cont ai ni ng [MOSPHowSIEr, =@k &F thefeQirior 8% FiRBes SERQARMD dde dHimeh 0Ses the
preparatio ogé{kéqyanq- 3-chloro-5- trifluoronethylpyridine fromthe 2-brono
anal ogue ba“’?” 11BHUGNE Poos Wiskds e of bepam mgtaly which pretlengltexie mani de at 120C.

[ 00051 HoweN®knts. 4R s Pk uffer .fr.omone or nore
dr awbacks, incIIl udi %m%%%"treg‘gi%@f"?sa,&eo‘ﬁﬁe ofmo{?gg‘%’?i e %rﬁslet\?\lﬁflsc‘ﬁhlﬁ oduce toxic
ef f | uene s, inyplvp firmatigodfitiengysidideiEbxide er /dialidipgridine ingolvesensgl .  Furt her,

met hods whi.ch ..
steps. These drawbacks are more critical on scale-up to industrial scale.

[0006] GB Patent Publication Number 117970 describes the cyanation of

2-halopyridine compounds with an activating agent and a cyanide source in a
15  polar solvent and thus avoids many of the above disadvantages. However there

still remains with this procedure the need to recycle the activating agent and the

aprotic solvent in order to minimise the costs for an industrial scale process.

[0007] We have now developed an alternative and improved process for the

20  preparation of 2~cyanopyridines which is applicable to industrial scale processes.

[0008] According to a first aspect of the present invention, there is provided a

process (A) for the preparation of a compound of general formula (I):

25  or asali thereof, which process comprises the catalytic hydrogenation of a

compound of general fonﬁula {ID:



x0 involve formation of the pyridine N -oxide or N—aIIyIpyridine i nvol ve
several steps. These drawbacks are nore critical on scal et wﬁR 2008lustri al
scale. [00061 GB Patent Publication Nunber 117970 descrlbes t he cyanation -
of 2-hal opyridine compounds with an activating agent and a cyani de source
in a 15 pgbae/iesel vent and thus avoi ds nmany of the aboverdi/grduesst ages.
However there still remains with thgs procedure the need to recycle the
activating agent and the aprotic solvent in order to mninm se the costs
for an industrial scale process. [00071 W have now devel oped an
alternative and inproved process for the 20 preparation of 2-cyanopyri dines
which is applicable to industrial scale processes. 10008] According to a
first aspect of the present (Yiyention, there is provided a process (A) for
t he preparation of a conmpound o eral formula (1): NHN 2 m25 or a salt
t hereof, whith process conpris t catal yti c hydrogenation of a conpound
of general formula (I1): 1 8 2005 -3 CN (12) PCT/EPC1110984 or a salt

t hereof, wherein X is hal ogen; €&t Nwhi may be the sane or different,

i s hal ogen, s hal oal kyl, al koxycarbonyl o | kyl sul phonyl; and nis O to
3. [0009] bme datitieer¢afyent i on hal ogen neans a fluorine, chlorine or brom ne
atom The wggrgifn% glogglll, %g&lnY %hcigll Jl:ngy l(a:ehtlhg galugf or different, is halogen,

5  haloalkyl, alkoxycarbonyl or alkylsulphonyl; and n is 0 to 3.

[0009] In this invention halogen means a fluorine, chloxine or bromine atom. The

preferred halogen atom is chlorine.

10 [0010] Haloalkyl typically means a C, to C alkyl moiety substituted by one or
more halogen atoms. For example the C, to C; alkyl moiety may be methyl, ethyl,
n-propy! or i-propyl, preferably methyl. The C, to C; alkyl moiety is preferably
substituted by one or more chlorine or fluorine atoms. A more preferred haloalkyl
group is triﬂuofomethyl. |

15
[0011] An alkoxycarbonyl group is typically C, to C -alkoxycarbonyl such as

methoxycarbonyl, ethoxycarbonyl, n-propexycarbonyl or i-propoxycarbonyl.

[0012] An alkyisulphonyl group is typically C, to C, alkylsulphonyl in which the

20 C,to C; moiety is as defined above.
[0013] Preferably X is chlorine.
[0014] Preferably Y is halog@n or haloalkyl (more preferably trifluoromethyl).

25

[0015] Compound (IT) is preferably 3-chloro-2-cyano-5 -trifluoromethylpyridine.



10 [00101 Hal oal kyl typically neans a C, to Cs al kyl noiety substituted by
one or nore hal ogen atons. For exanple the C, to C6 al kyl noiety may be
nmet hyl, ethyl, n-propyl or i-propyl, preferably nethy% E@% ﬁm to C6 al kyl
nmoi ety is preferably substituted by one or nore chlor éorine
atoms. A woyengpeferred hal oal kyl group is trifluoronmepfykpeiAgoush 0011] An
al | coxycarbonyl group is typically C, to C6 al koxycarbonyl such as
met hoxycar bonyl , et hoxycarbonyl, n-propoxycarbonyl or i-propoxycarbonyl.
[0012] Ah al kyl sul phonyl group is typically C, to C6 aikyl sul phonyl in

Is as defined above. 10013] Preferably X is

~which the to C. e

chl ori ne. i'éﬁfﬁfhﬁaéﬁ?ﬁéﬁe@gf@@m%ﬁéﬁ@@Weqtﬁﬂwwl ladigbr e preferably
trifluor omplaiydn) - ruth@ 0 areXa)t]

3-chl oro- 2- s anolg tgw%?%%g%ﬁg?hylp?&?%bDEMRﬁ 8 N&g&ggééwvﬁ¥%5/16322

PCTI EPO1/ 1 Bzﬁﬂ{l@dbﬁﬁﬂpmmd@atfm axamplg ehwercal) iy geemblyifoes0.65-net al  sel ect ed
from pal | adi ti thenl ni ckel cohal he _anmount of
metal in thé’ cat a?ﬁgttrelu{g‘érg ° ﬁr’?stheg@ﬁ?ro&?‘??‘dfg FI{[)ere1;?FP Yor exanpl e
char coak) hﬁn@(ﬁﬁeea%L moferpiefeﬁb@&or@oi%iw Aﬂ?te%ﬁedrc ﬂébﬁtai’n@ the anount of

t he corrpoung of forrrula (1l preferably 5 from0.05-0.3% nore preferably
fromoO P rﬁ@ﬂ?@@nélaﬁéqlﬁpaﬂmpﬁﬁﬂ n}ﬁlcmmrmha«f or exarrpl e finely

di vi ded pahmavmmaéﬂeeh@mtsg{v@ma dfifbnfid 1flRhG0R hnd bRy s Deen

found to give both a convenient “reaction rate an e reactions.
Thus when side re@drqn&tjﬂnis whed the rompopllof farsmB-(Thisax ﬂﬂc&o{zy@@ﬁh-i-
trlfluorongrpl I ne, m ni.mal chl grination occurs when usjing the
pr ocess of w y(ilpyn e, mumggI deg]ﬁormagon occurs when using the process of d

10 the invention. Other examples of suitable catalysts include catalysts comprising

oxides or other compounds of the above mentioned metals.

[0017] The process is typically carried out in the presence of a solvent such as an
alcohol, for example methanol, ethanol, propanol or butanol, or an ester such as
15 ethyl acetate, or an ether such as tetrahydrofuran. Alcohol solvents are preferred
(methanol is most preferred). The process is preferably performed in the presence
of a strong acid such as hydrochloric acid, hydrobromic acid, sulphuric acid or
phosphoric acid (preferably hydrochloric acid). The presence of the acid helps
prevent poisoning of the catalyst by the amino group of the product of formula (T),
20  and also prevents the coupling of amino intermediates which is otherwise known

to occur during the catalytic hydrogenation of nitriles.

[0018] The reaction conditions typically comprise combining all reactants in a
suitable reaction vessel and stirring, for example at a temperature of from 0 to
25 60°C, preferably from 20 to 30°C. A further advantage of the procesrs is that low
- pressures are used, with a hydrogen pressure of from 1 to 4 atmospheres generally

being employed (the process is preferably performed at 1 atmosphere).

[0019] The reaction is optionally performed in the presence of a catalyst inhibitor,

30  which can lead to a further improvement in the reaction selectivity by reducing the



xo the invention. O her exanples of suitable catal ysts include catalysts
conprising oxides or other conpounds of the above nentionddgnﬁagu@8510017l
The process is typically carried out in the presence of a solvent such as
an al cohol, for exanple nethanol, ethanol, propanol or butanol, or an
ester such as 15 ethyl acetate, orsan ether such as tetrahydrofuran.

Al cohol solvents are preferred (nethanol is nost preferred). The process
is preferably perfornmed in the presence of a strong acid such as

- hy d evettt efrdebalaggngtiontyiphatyessus age side repglign Svshcalplysntivitorsgird ksHerin be a8 fer
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0. AfHeRtbsBessh dFus padteiab 4 R ot e PR A Preioes B BRECUER pborr MY e v ne
k notwemide@nd petassiwuioide o Ammegivma bionide dnacdhnoyiineedida oofydipgen browile of @ eEn The

I €Ak br SRREAdrLOEPoUsGaEH 36 R bRESpERITRY JabAGpRdrbusTRRCHHRBHIDrd R 28id
suitabl e reacti on vessel and stirring, for_ exal Fe at a tenperature of from
0 t BreylPhagehinin pcids P%{Bp?s%%ﬁﬁ%@@ﬁ@%@} OK‘thHFeFH% FURant age of the process

i S Pheidratiyome catalgs shibée imsedecteddadm an kali enelsy thoogierr jpide smeonaim Bromide br ibdidet

at ﬁﬂﬂg% S, 3gngrally being enployed (the process is preferably performed
t at'noSphere). 10019] The reaction is optionally perfornmed in the
presence of a catalyst inhibitor, 30 which can lead to a further

Llrrﬁ[ooy@ Mee prebéht m@qtﬁemﬁ pRRideed e jriérliiih%’, seictivedne bmge;tiehﬁ probes3 lmmrwmﬁ prqﬁaragion

e nag i.on ich may occur as a side reaction. Such catalyst inhibitors
aregt%%ﬁ%§%ﬁ9¥%@d%?%, for exanple as described in P. N Rylander in

Hydr ogenati on Met hods (Best Synthetic Series, published by Academc

;;E)@iﬂ IS PlicuRAPEshvdrént bAfnerddthd Relpddey Slidimia (MMLiRE folh 6N iR SesPicidlgdi des
c

P
su S, pot assi brom de. and pot assium i odi de; or.a ni.um br om or
BB e el B B s e Bt BTG Ereetos R TRRA 5P 3 SBhIEe
conpicagticls treareit ragctipn sphwitydut privosphiidnef theygouedrosditadregrmingc Tk prptustigrhdtheus
aci gy dndlits KotsBdlRAABadiBn b tREEER beQbnidiicRl) et ib 4 ﬁ%bl'etv@és@dlneénbﬁl@pé%éctor
t hi ourea; or. sul phur. Preferablg t he caIaIyst.lnhlbléo is selected froman
al k& e praxeat i, disrols PIoHPGRCSERABRIIRG i oM BRI SHPS-

trifluoromethylpyridine hydrochloride. :

[0022] According to a further feature of the present invention, there is provided a process (B) for the preparation
of a compound of general formula (I1) as defined above which comprises treating a compound of general
formula {I1f}:



and hydrogen iodide. [0020] The present invention thus provides hlgh
yiel ding, selective and conveni ent process for the preﬁgﬁaﬁmﬁn

2-am nonet hyl pyridines. [0021] It is particularly convenient to generate

t he conmpound of formula (1) in the formof a salt, especially a

hydr ochl ofigigngabt - Wien used as an internediate in theppfpplfidsen of a
pesticide the salt can be submtted_gdirectly to the next reaction step

wi t hout prior isolation of the corresponding free am ne. The production of
the salt and its subsequent reaction can therefore be conveniently carried

s pr ovi dachil CaNBRERIRAR oTaoS i A RE R g SRR Salvent " 1 O RETE

trifluoromnethyl pyrl di ne hydrochloride. [00221 According to a further
feature of the present invention, there is provided a process (B) for the
pr epar at i ofheHsin %, ¥ appRaRas b?re!gb@feseaieﬁmsls whetqin the gyanide sonse isabove whi ch

conpri ses &@[&% I N.(LA-) 1 0 MAR
2005 WO 02 gén C@d%%ﬁ%%&g%ﬁ Wi allgﬁlgélég#l}%e&islo arn(i:de"::oerln a catalyst in
an aqueausogmhmﬂﬁSMmuwuﬂmhmumnmmqmamhq wherein X, Y and n are as

her ei nbef ore defined; and wherein the cyanide source is hydrogen cyani de,
an al kali nmetal cyanide, an al kaline earth nmetal cyanide or an 5 optionally

substi t ut e@@mmw%we@eﬂeam[%m?ﬂaﬁereﬁa t¥§éhah§t @l ly a phase

transfer catalyst such as a tetraal kyl anmmonium salt such as benzyl
trimet hyl apmonivm shisoel asdenzyl kimethrlghmomimmieilosideoni um chl ori de,

et ramet hy L AmIRMMORCRL OIS o Sl Sl AL SRULATIRRRID L de. n-dodecy!

tri met hyl anmoni
10 propylammonium bromide, n-dodecyl trimethylammonium chloride, tetra-n-

butylammonium chloride, tetra-n-butylammonium bromide, tetra-n-
octylammonium bromide or n-tetradecy! trimethylammonium bromide; or a
tetraalkyl phosphonium salt such as tetra-n-butylphosphonium bromide or
tetrapbenylphosphonium bromide; or a crown ether or acyclic analogue thereof

15 such as TDA-1 (tris{2-(2-methoxyethoxy)ethyl]amine); or an amine such as 4-
dimethylaminopyridine,

[0024] Preferably the catalyst is selected from tricaprylylmethylammonium

chloride and tetra-n-octylammonium bromide.

20
[0025] The amount of catalyst used is generally from about 0.01 to 10 mol %,
preferably from about 0.1 to 5 mol %, more preferably from about 1 to 5 mol %.
[0026] Compound (III) is preferably 3-chloro-2-fluore-5-trifluoromethylpyridine.

25

[0027] The above process (B) of the invention is a high yielding process for the
preparation of 2-cyanopyridines, which is simple to perform and operates at
moderate temperatures and does not suffer from the drawbacks of many prior art
processes, In particular the process of the invention dees not require heavy metal

30  cyanides such as copper or nickel cyanide, which, when used on an industrial



but yl anunoni um chl ori de, tetra-n-butylamoni um brom de, tetra-n- .
octyl ammoni um brom de or n tetradecyl trinmethylamonium brom g}ﬁ or a
tetraal kyl phosphonium salt such as tetra-n-butyl phospﬁoﬂ]iMﬁR g5n de or

t et r apheenyl phosphoni um brom de; or a crown ether or acyclic anal ogue
thereof igg'egideh as TDA-1 (tris[2-(2-methoxyethoxy) et pddaigifRss or an
am ne such as 4- dinethyl am nopyridine. [0024] Preferably the catalyst is
selected fromtricaprylyl net hyl ammoni um chl ori de and

tetra-n-octyl aznnmoni um brom de. 20 100251 The anount of catalyst used is

eneral | . to 10 mol . % ..preferabl om abo 0.1 to 5 nol

OgA; nor e %r é%%%gggcg#or}%cn’%é%%%?ts uﬁwgn%mgﬁg{fﬁ%%tfﬁwg%‘ %WB?FFI%&)I 1) is

pr ef er abl yofthe hivertion 2rddut@rvsie strédnls, which ertbadilpyeiabioe. 25 [0027] The above
process (B) of the invention is a high yielding process for the

preparation of 2-cyanopyridines, which is sinple to perfor[(n an]g operates at
noder at e t gigREr : f e ; s of many prior

art prOcegigggj-Iﬂ}aﬁ&%@,ﬁkﬁpﬁ%ﬁsﬁaﬁ%h&?o ugerggh ed#éi{yﬁaten%igﬁgée%}t@fggﬁ does not require
heavy net abyrbnedy-aridel esisikylpyadine 6 hiégh convensiedsghicl & 1quisitttoch, when used

on an industri atJ 1 8 MAR 2005 02/ 16%2 7 PCT/EPO_1/10984 scal e, produce
toxic eff| BN OLpF RIGTETRIRFCSPS THe Propest () of therigtption doctmat sAWtess (B)  of

the invent kPactipiRGUEas siehsh 4-dhhEBATRinopHGEE A heh @Yoy addiGahab! €. 10028]
In addition, the process does not require the preparation of activated 5

pyri di ne Necesertrndgecyrling sigps pfy firthenesvhgagerif dhie imovese(®iobths, which is a

requi site

{:9%ntion is that organic solvents are not used in the reaction, thus avoiding the

10 need to recycle expensive solvents such as dimethyl sulphoxide.

[0029] The cyanide source is preferably sodium cyanide or potassium cyanide,
preferably potassium cyanide. The amount of cyanide source used is generally
from about 1.0 to about 2.0 molar equivalents (however more may be used if

15 desired), preferably from 1.0 to 1.5 molar equivalents, more preferably from 1.0 to

1.1 molar equivalents.

{0030] The reaction is generally and preferably performed using water as solvent,
however it may also be carried out in the absence of solvent.

20
[0031] The reaction conditions typically comprise combining all reactants in a 7
suitable reaction vessel and stirring at a temperature of from 10 to 60°C,
preferably from 20 to 40°C.

25 [0032] The present invention thus provides a high yielding process (B) for the
preparation of 2-cyanopyridines. Since the reaction uses moderate reaction
‘temperatures, simple and inexpensive reactors and downstream processing
equipment is all that is required. Furthermore, since the reactants are readily
available, the process is inexpensive to operate. In addition, the present process

30  produces waste streams that are readily treatable.



. many of the prior art processes. The process (B) of the invention does not
require an activating agent such as 4-dinethyl aniinopyridi ne and hence
avoi ds additional recovery and recycling steps. A furt%ﬁrwﬁﬁvgﬁ age of the
process (B) of the invention is that organic solvents are not used in the
reaction, wiohygesayoi ding the io need to recycle expensi ygergpdiigsis such as
di met hyl sul phoxi de. [0029] The cyangde source is preferably sodi um cyani de
or potassium cyanide, preferably potassium cyanide. The anobunt of cyanide
source used is generally fromabout 1.0 to about 2.0 nolar equivalents
(however nore may be used if is desired), preferably from1.0 to 1.5 nol ar
equi val ents, nore preferably from1l.0 to 1.1 nolar equivalents. [0030] The
reaction i §00g8naccaldive ang fipief pamld ¥ tﬁ@ﬁﬁ\i@ﬁﬁ@ﬁhﬂﬂcﬂ:gss‘é@@ranﬁ%ﬁzm vent,
however it nag al so be carried out in the absence of solvent. 20 [0031] The
reaction c6&HdPE FeFRRNed 1 eEPRy acenprqused of dhamiule K T ar eampoand ofi n a

sui tabl e rgﬁﬁ&kQﬂIyessel and stirring at a tenperature of from10 to 60C,
preferably ron123 to 40C. 25 [0032] The present invention thus provides a
hi gh yi &l ding process (B) for the preparation of 2-cyanopyridines. Since

t he reacti S der at eaction_ tenperatures, sinple and inexpensive
react ors aﬂ@f”ﬁmﬁﬁ%ﬁﬂﬁ%ﬁ% W‘QOf@EH{U)ﬁmﬂtﬁ?Bm%SF(gﬁaﬁhPs required.

Fur t her nor gomihdiGRodebRs mﬁ&lﬁgﬂj,% RUSwELHH ﬁﬁmeﬁ)f@éek@&ée&gcﬁmhpr ocess is

i nexpensive to operate. I'n addi'tion, the present process 30 produces waste
streans t heameygises theagilationiof ssdd edshpound (BwithR ROBSF! Sni@uidoeN?2/ 16322

formula (IV): ‘
L 0
R
(RA);
10 av

wherein L is a leaving group; R' and R? each represent the same or different

halogen; and m is 0, 1 or 2, to give a compound of formula (V):

M .
mﬂpm
N .
© W)

15

' {0035] Preferably L is chlorine.
[0036] Compounds of Formula (V) are valuable pesticide active ingredients disclosed
for example in International Patent Publication Number WO 99/42447.

20

[0037} Preferred compounds of formula (V) are:
* N-[(3-chloro-5-trifluoromethyl-2-pyridyl)methyi]}-2,6-dichlorobenzamide;
¥ N-[(3-chloro-5 -triﬂuo_romethyl—2-pyridyl)methyl]-2,6-diﬂuorobenzamide;



8 PCT/ EPO1/ 10984 [0033] According to a further feature of the invention the

processes (B) and (A) can be conbined to prepare a conpound of fornula (1)
froma conmpound of formula (111). [0034] According t a further feature of
t he invention the process (A), or the conbined proce Bnd (A, is

fol I owed % 0%1({(3%t her process step (C) which conpri sesp{:ﬁﬁ (?ﬁb@ et ion of

sai d conpoun with a benzoyl conpound of formula (T R2 wherein L
is a leaving group; R and R2 each represent the sane or different
hal ogen; and mis O, 1 or 2, to give a conmpound of formula (V): (Y)n X H I

R)M 15 N [0 Pref er L hl ds of Formul
(V) hre varuabl Npsster R om S}y B i b bopbeadenl e | n
I nternatiomal PRijenth&e ﬁﬁlﬁb@%ﬁ%ﬁ%ﬁd}%&@ﬂﬁi44ﬂﬂuo¥&eh%§3e] Preferred

conmpounds of fornula (V)

N[ (3- chl ofo- 5- Nr[(3ﬁ¢hlr@mo’i@tﬂnyﬂ01@ﬂwyﬂ1pmﬁ})l)mﬂm] -}48; @ lderobingaroide nz ani de;  *
N-[ (3-chl ogo- 5- l&lé?fzgﬁglfg%{ﬂn&on%ﬂﬂry 5—py1¥rl.13)1jmetth)>ﬂ -brdmo-g-cflloro gnozgj(laudz am de; A 8

- MAR 2005 WO 02/
5

{0038] Process step (C) is described in International Patent Publication Number
WO 99/42447.

[0039] According to a further feature of the invention the process (B), or the
20 combined processes (B) and (A), or (B), (A) and (C) can be combined with an
earlier process step (D) which comprises the fluorination of a compound of
formula (VI):
Y

wherein X, Y and n are as defined above.

15
[0040] The process step (D) is generally performed using a suitable fluorinating
agent such as an alkali metal fluoride, preferably potassium fluoride or sodium
fluoride, in an aprotic solvent such as dimethy! sulphoxide or sulpholane, at a
temperature of from 50°C to 150°C.

20
{0041] The compounds of formula (T) and (II) obtained by the above processes of
the invention are particularly useful in the preparation of fungicidally active 2-

 pyridylmethylamine derivatives of formula (V), according fo the following

reaction scheme;



PCTI EPOL/ 10984 *

N-[(3-chloro-5-trifluoronethyl-2-pyridyl.)nethyl]-2-chloro- 63t8 udAR 280z ani d
e, *

N-[ (3-chl oro-5-trifluoronethyl-2- p¥ri dyl')met hyl ] - 2, 3-di f | uor obenzani de;

N-[ (3-chloro-5-trifluoronethyl -2-DyQT dyl)nmethyl]-2,4,6-trifl uorobenzam de
or

N-[ (3-chl oro-5-trifluoronethyl-2-pyridyl)mnmethyl]-2-brono-6-chl.orobenzam de
. g¥)0038] Process step(Yf) is described in International Patent

Publ i cati gk Nwatalytic wp 99 100391 According to a further feature of
the i 1 on fnfﬁéﬂq.ﬂf'@@@%s or the 1o conginetyprocesses (B) and (A,

or (B} (A& and (T can bellconhi ne NM.th an earlfer process step (b) which
conpris t fenNf | uori nati on npodnd of forkhul a2Vl ): wherein X, Y and
n are as defined above. 15 [00401 The pr ocess (D) is generally
perfornegdpusi ng a suitable flgyorinat\ng 46ont as an al kali netal

fluoride, preferably potassiumfluori or sodiu fluoride, in an aprotic
‘sol vent such as di met hyl sul phoxi de or | phol ane, at a tenperature of
from50C to 150C. 20 [00411 The conp,qunds of formula (I) and (U) obtained
by the above processes of the invention_aXe pamticulLarly useful in the
preparation of fungicidally active 2- yl met hy t ‘@Ei vatives of
formula (V), according to the foll ow :K )& MAR 2005 - 10

(Y)n N

In another aspect of the present invention, there is provided a process for the preparation of compounds of
formula(V), characterised by the scheme as defined above.

The present invention is further illustrated by the following preparative examples:

Example 1 {Process step A) |

A mixture of 3-chloro-2-cyano-5-trifluoromethylpyridine (5.1g) and 5% palladium on charcoal (5.1 mg as Pd
metal) was stirred at 20°C with methanol and concentrated hydrochloric acid (2.5ml) under 1 atmosphere of
hydrogen. After 4 hours the reaction was judged to be complete by hplc. The mixture was fittered through
Celatom, washed with methanol and water and evaporated to give 2-aminomethyl-3-chioro-5-
trifluoromethylpyridine hydrochloride in 95-97% yield, NMR (in D;0) 4.6 (s, 2H), 8,35 (s, 1H), 8.9 (s,1H).

Example 2 (Process Step B)

A solution of potassium cyanide (7 1.6g) in water (215g) was added during 1 hour fo a stirred mixture of 3-
chloro-2-fluoro-5-trifluoromethyipyridine (199.5g) and Aliquat 336 (tricaprylylmethylammonium chloride, 12.1g)
at 30°C. Stirring was maintained at this temperature for 4 hours at which time the amount of starting fluoride
was less than1% by hplc. The lower organic phase was separated and washed with agueous sodium chloride
solution and distilled to give 3-chloro-2- ' '



hydrogenation CN -N (1) RO (RZ)m M In another aspect of the present
invention, there is provided a process for the preparation of conpounds of
formul a(V), characterised by the scheme as defined above¢.§ TR RGR5sent
invention is further illustrated by the follow ng preparative exanpl es:

Exanpl e lwoRzaenss step A) A nixture of PCT/EP01/10984

3-chl oro-2-cyano-5-trifl uoronet hyl p_ylrli_di ne (5.1g) and 5% pal | adi um on
charcoal (5.1 ng as Pd netal) was stirred at 20C with met hanol and
concentrated hydrochloric acid (2.5m) under 1 atnosphere of hydrogen.

After 4 hours the_reactjo0 S | ed to b onpl ete_by hpfc. The m xture
was fil terWﬁ?W&?Fo &P’%@f‘e@g%&g%?’ﬁ% ﬁ&r‘;&t 13 er and

evapor at ed plu@ty @F ¥ proditk Aeehy| - 3-chl oro-5- trifluoromethyl pyridine
hydrochloride in 95-97%yield, NWR (in D20) 4.6 (s, 2H), 8,35 (s, 1 H), 8.9
(s,1 H. Exanple 2 (Process Step B) A solution of potassium cyanide (71.6Q)

in water (gl1a8hie r eﬁinglhour to a stirred m xture of 3-

chl oro- 2-f =5 t hyl pyridi ne (199.5g) and Aliquat 336
(tricapsyl gblicesdditnneganide @129 khas hdird tol2stikred nixfite FBGhldPb-R TR Was

mai nt ai ned_at, thist&ﬁnﬁg_at re for 4 hours at which tinme the anmount of
starting fPUoiigenctiye Odghandostrputyianemoniya brospide ((06§1#28- phase was

separated asvgh washedd Wit  QEhi LU I ' and distilled
to give 3-chloro-2 m X ggﬁgﬁﬁgge%g%b%g%gg %“8‘%%@‘%5’8%%5}/ EP01110984
-11 (0.68g, 82% yield by hplc).

10 Example of Process Step (D)
2,3-Dichloro-5-trifluoromethylpyridine (800g) was added to a stirred mixture of

anhydrous potassium fluoride (320g) and anhydrous dimethylsulphoxide at 110°C

then heated at 120°C for 2 hours and fractionally distilled under reduced pressure

to give 3-chloro-2-fluoro-5-trifluoromethylpyridine (685g) in a yield of 92% (98%
i5  purity).



cyan-5-trifluoronethyl pyridine (185.8g, 90%yield) bp 90C at 15nbar. The
purity of this product was 98% Exanple 3 (' Process Step) 5 Solid sodium
cyani de (0.298) was added to a stirred m xture of 3-chl argnﬁ@g o- 5

t 3ri fl uoronethyl pyridine (0.8g) and tetrabutyl ammoni um Br 2? . 06g) at

20- 25C, @}p@adskired for 23 hours to give PCT/EP01/10984

3-chl oro-2-cyan-5-trifl uoronet hyl pxrlbdl ne (0.68g, 82%yield by hplc). 1o
Exanpl e of Process Step 2,3-Dichloro~5-trifl uoronethyl pyridine (800g) was
added to a stirred m xture of anhydrous potassium fluoride (320g) and
anhydr ous di net hyl sul phoxi de at 110C_then heated at 120C for 2 hours and
fractionally distilled under redu@Mﬁassure to give
3-chloro-2-fluoro-5trifluoronmethyl pyridine (685g) in a yield of 92% (98%
15 purity).. 1 8 MAR 2005 PCTI EP01110984 -12- CLAIM A process for the
prepar at i ok of 4 puseydorite plepgatinerafla componndaf géteral fordaulb-D: Ni ~, NH2 (1)
conpound of general formula, (l1): (Y)e X NOCNS5 or a salt thereof, which
process conprises the catalytic RQydrogenation of a

| N NH,
@)

5  or asalt thereof, which process comprises the catalytic hydrogenation of a

compound of general formula (IT):

ora sal_t thereof,
wherein X is halogen; each Y, which may be the same or different, is halogen,
10 haloalkyl, alkoxycarbonyl or alkylsulphonyl; and n is 0 to 3.

2. A process according to claim 1 in which X is chlorine.

3. A process according to claim I or 2 in which Y is halogen or haloalkyl.

15
4. A process according to claim 3 in which Y is trifluoromethyl.
5. A process according to claims 1 to 4 in which the catalyst comprises a
metal selected from palladium, platinum, ruthenium, nickel and cobalit.

20

6. A process according to claims 1 to 5 in which the catalyst is pailadium.



or a salt thereof, wherein X is hal ogen; each Y, which nmay be the sane or
different, is halogen, .w haloal kyl, al koxycarbonyl or alkyl sul phonyl; and

nis 0to 3. 15 20 2. A process according to claim1l in %W@sﬁﬂs
chlorine. 3. A process according to claiml or 2 in whi% él ogen or

hal oal kylwo o638 process according to claim3 in which MiBpoi/10984

trifluoronmethyl. 5. A process accorgisng to clains 1 to 4 in which the
catal yst conprises a netal selected frompalladium platinum ruthenium
ni ckel and cobalt. 6. A process according to claims I to 5 in which the

talyst i I MAR, 200, 02/. 22 - CT, /10984 7. A
S?ogeg: aLcoPgl%g’g% gss ?ﬁrm %m(f'la]glsls‘ﬁr iwgﬁgh[qﬁ%mﬁ%hﬂf '{aﬁﬁ'% in the

cat al yst I&tﬂyﬂﬁﬁ@mﬂﬁﬂ@vm’ﬂ%byw&@mfﬂaﬁﬁi@{o&h&Mﬁo&@ofﬂh@c@ﬁp&iﬂﬂoﬁf t he conmpound
of ' forrrula ( . 5 8. A process according to claim5 or 6 or 7 in which

t he armpunt TR Al in the catal yst is fromO0.05-0.3% by weight relative
to the anobunt of the conpound of formula (11). 9. A process according to
claim5 or 6 or 7 or 8 in which the amount of nmetal 10 in the catalyst is
from 0. 1- 082% b&m@m%gtdda'mi)onmmmmﬂmhthéammmtoﬁmﬂaum of fornula

contiuct oa PRERESH BERIRE % Rl rdfedy emoba e ihptudd ™ Y 1 1S

of formula (II).

9. A process according to claim S or 6 or 7 or 8 in which the amount of metal
10 inthe catalyst is from 0.1-0.2% by weight relative to the amount of the compound
of formula (II).

10. A process according to any one of the preceding claims which is

conducted in the presence of an alcohol solvent,

15
11. A process according to claim 10 in the alcohol solvent is methanol,
12. A process according to any one of the preceding claims which is
performed at 0 to 60°C.
20

13. A process according to any one of the preceding claims which is
performed at a hydrogen pressure of from 1 to 4 atmospheres.,

14. A process according to any one of the preceding claims which is

25  performed in the presence of a catalyst inhibitor.

- 15. A process according to claim 14 in which the catalyst inhibitor is selected
from an alkali metal bromide or iodide, ammonium bromide or iodide and
hydrogen bromide or iodide. |

30



15 11. A process according to claim 10 in the al cohol solvent is nethanol.
12. A process according to any one of the preceding cl ai BT‘BMI chis
performed at 0 to 60C. 20 13. A process according to any @005 he
preceding clains which is perforned at a hydrogen pressure of froml to 4
at nospherws.02/id22 A process according to any one of the presRdhdgs Ccl ai ns
which is 25 performed in the presenge of a catalyst inhibitor. 15. A
process according to claim14 in which the catalyst inhibitor is selected
froman al kali netal brom de or iodide, anmoni um brom de or iodide and

hydr ogen brom d r iodide,. 30 1 8 MAR.2005 02/.16322 P Ol/ 10984 -14
16. A proc%észs alg gcr'c ang‘“t"%d‘%g" 8he °B% %ﬁ? Ibf?‘é? B8 ﬂﬁ'méllﬁi W@é ﬁlp‘?/\,hi ch the
conpound oéodysuidibBfofrhiih (IDSis 3-chivh® Py Sy @iflubrotdeitylpyaiameet hyl pyri dine. 17.
A process for the preparation of a conpound of general formula (lI1) as 5
defined in any one of clainms 1 to 4, which process conprises treating a

compound g, GABFRkss e i bpdehidn)ot Vol P G EIRLRAY € aNd @ catal yst

in an aqueous solvent or out sol vent, and n are as

 def i nedsi ndefined in dby oaa df dkiersditn 4; Whick pracdssleomsmriseciedting hyompgmd cyani de, an

al kali et g%ge%é/ra Oggma?ﬁ):al kal i ne earth netal cyanide or an optionally

witha cyanide source and a catalyst in an aqueous solvent or without solvent,

10 wherein:
X, Y and n are as defined in claim 1; and wherein the cyanide source is hy&rogen
cyanide, an alkali metal cyanide, an alkaline earth metal cyanide or an optionally

substituted ammonium cyanide.

15 18. A process according to claim 17 in which the catalyst is a phase transfer

catalyst; or a crown ether or acyclic analogue thereof; or an amine.

19. A process according to claim 17 or 18 in which the catalyst is a tetraalkyl
ammonium salt or a tetraalkyl phosphonium salt,

20
20. A process according to claim 17, 18 or 19 in which the catalyst is selected

from fricaprylylmethylammonium chloride and tetra-n-octylammonium bromide. _

21. A process according to any one of claims 17 to 20 in which the amount of

25 catalyst used is from 0.01 o 10 mol %.



substituted amoni um cyanide. is 18. A process according to claim17 in

whi ch the catalyst is a phase transfer catalyst; or a crown ether or
acyclic anal ogue thereof; or an amne. 19. A process acpprﬂi gg@bs) claim17
or 18 in which the catalyst is a tetraal kyl ammonium sal't é et raal kyl

‘Phosphoni §yesadshs 20 20, A process according to clai m 1gergR18h9sd9 I N Which

the catalyst is selected fromtri caiﬁr_yl yl met hyl am opi um chl ori de and

tetra-ri octyl ammoni um brom de. 21. process according to any one of

claims 17 to 20 in which the anmobunt of 25 catalyst used is fromO0.01 to 10
ml % 1 8 R 2885 WD 02/.16322 -15 2| EPOL/ 10984, . A pr.ocess accordi ng
to any onez%/? o BT9FEss preqrding O?I’H%ﬁpgﬁgﬁel%?égfnd‘gh%é%%&%s pot assi um

cyani de. 2w ippaissiusm ea@edi ng to any one of clains 17 to 22 in which the

amount of 5 cyanide source used is from1.0 to 2.0 nolar equival ents. 24.
A process according to any one of clainms 17 to 23 in which the solvent is

water. 1 035. A RUARESS.ARGALI 4Y di0oRNAR19 9o 6 AP abbududt 11 Wi Ch L he

tenperature is process according to any one of clains
17 to 25 i nyanhiectnrtdwesed tnfomunbd to @0 thasmaghivalehts] ) i s
3-chloro-2-fluoro-5-trifluoronethyl pyridine. 15

24. A process according to any one of claims 17 to 23 in which the solvent is

water,

10 25. A process according to any ome of claims 17 to 24 in which the
temperature is from 10 to 60°C

26. A process according to any one of claims 17 to 25 in which the compound
of formula (III) is 3-chloro-2-fluoro-5-trifluoromethylpyridine.

15
27. A process according to any one of claims 17 to 26, which is followed by a

process according to any one of claims 1 to 16.

28. A process according to any one of claims 1 to 16 or 27, which is followed
20 by a further process step which comprises the acylation of said compound (I) with
a benzoyl compound of formula (IV): |
' L 0

R
(R?);;
awv)

‘whereinLisa leaving group; R' and R? each represent the same or different

halogen; and m is 0, 1 or 2, to give a compound of formula (V):



.27. A process according to any one of clains 17 to 26, which is followed by
a . process according to any one of clains 1 to 16. 28. A process according
to any one of clainms 1 to 16 or 27, which is foll owed «g(g W%@Qrther
process step which conprises the acylation of said cong und (1) with a
benzoyl cemeuegzof formula (1V): (R2 (V) wherein L is pelfRRMhi@sdroup; R
and Rz each represent the sane or difigferent halogen; and mis 0, 1 or 2,
to give a conmpound of formula (V): a 8 ZQ WO 02/16322 -16 PCr/ EP01/10984
29. A process according to claim 17, 27 or 28 which is conbined with an
earlier process step ich conprises the fluorination of a conpound of
formula 5 (M): wher X, ¥ and are as defined above. 30. A process

according to any one of recedtngefains in which Xis 10 chlorine.
31. A conpound of fornulb (1) when prp =-égm a process as defined in any
one of clains 1, .27 or ! ™ ichis

2- am nonet hyl - 3- chl or o- 5- tNi fl uor -pyridine hydrochloride. 33. A
conmpound of forrmula (I1) when prodgged by a proceﬁ) as defined in claim
17 or 29. 20 o

29. A process according to claim 17, 27 or 28 which is combined with an
earlier process step which comprises the fluorination of a compound of formula
5 (VD: '
(Y,

X
L

N Gl (VD)

wherein X, Y and n are as defined above.

30. A process according to any one of the preceding claims in which X is

10 chlorine.

31. A compound of formula () when produced by a process as defined in any

one of claims 1, 27 or 30.

15 32. A compound which is 2-aminomethyl-3-chloro-5-trifluoromethyl-pyridine
hydrochloride,

33. A compound of formula (IT) when produced by a process as defined in
claim 17 or 29. |

20
34. A compound of formula (V) when produced by a process as defined in
claim 28 or 29. |



34. A conpound of fornula (V) when produced by a process as defined in
claim28 or 29. 11 1 1i"AR 2005 WO 02/ 16322 PCTI EP01110984 -17 35. A
conmpound according to claim34 which is: N[ (3-chloro-5%}tgi ARugﬂf‘gmat hyI
pyridyl ) methyl ]-2, 6-di chl orobenzanm de; N-[(3-chloro-5-trif oronethyl-

N- [ (3-chloro-5-trifluoronethyl-2- py21|7(1yl ) met hyl ] - 2- chl oro-6-fl uorobenzam de

5 N-[(3-chloro-5-trifluoronethyl

pyridyl)methyl]-2, 3- d|fluorobenzam de; N-[(3-chloro-5
ri

N-[

f |l uor or get hyl, - r|d thyl].-2,,4,.6-trifl uorobenzam de or

(3-chl org% 5- OJF‘B% pcéﬂ%?rzﬂ%dﬁlj’lh’é‘t hyl ] -2 brono-6-chl oroberm de.

36. A pr oce@s[@-&mbrots:umﬂ%m&@w%ne} %@Qﬂﬂ?&%ﬂﬁc@&roﬁéﬂ&iﬂﬁd@ (V),

characterised ro by the follow ng X catal yti ¢ hydrogenation

(N-'CN (1) N—[(3-chloro—S-mﬂuoromethyl-2-pyndyl)methyl}-2 6-difluorobenzamide;
N-[(3-chloro-5-trifluorormethyl-2-pyridylymethyl]-2-chloro-6-flucrobenzamide;

5  N-[(3-chloro-5-trifluoromethyl-2-pyridyl)methyl]-2,3-diflucrobenzamide;
N-[(3-chioro-5-trifluoromethyl-2-pyridyl)methyl]-2,4,6-trifluorobenzamide or

N-[(3~chloro;S-hiﬂuoromethyl-z—pyridyl)methyl]—2—br0mo—6—ch10robenzamide.

t

36. A process for the preparation of compounds of formula (V), characterised

10 by the following scheme:

catalytic X
t(j hydrogenatlon
/
) \ (RA



