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NOVEL PROCESS

{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.

[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 cc;mplicated by the competing dehalogenation
reaction. It is stated by P. N. Rylander, Hydrogenation Methods (Besi Synthetic
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.

[0003] In contrast with the above prior art teaching we have found that the use of
a palladium 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

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

sulphoxide or dimethylformamide. In addition, there are numerous methods
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[0005] However, many of these prior art processes suffer from one or more

drawbacks, including poor yields, use of heavy metals which produce toxic

effluents, or polar solvents which are difficult to recover. Further, methods which
20 involve formation of the pyridine N-oxide or N-alkylpyridine involve several

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:



hydr ogenati ons where the halogen is to be preserved. 20 [0003] In contrast
wi-th the above prior art teaching we have found that the_upﬁ ﬂh A5

pal | adi um catal yst gives particularly good results in the reduction of
cyanopyri di nes which contain additional hal ogen atoms). W have devel oped
a new proodgideitdr the preparation of 2-axni nonethyl pyr pdi/ERE 109841 ch
contain additional hal ogen aton(s)-3n which m ni mal dehal ogenati on occurs, .
and which is 25 applicable to industrial scale processes. [0004] There have
been a nunber of procedures published for introducing a cyan group at the
2-position of a pyridine noiety. These typically involve substitution of a
hal ogen, in particular bromne or fluorine, in a polar solvent, e.g.

di met hyl 3o sul phoxi de or di 8 hyl formam de. In addition, there are

nunmer ous nethods 1 8 MAR 2005 16322 PCT/ EP01/10984 -2 starting from
t he activated pyridi ne N-oxide P al kyl pyridine. Many of these cyanation
routes use heavy netal reagent contai ning copper or nickel. For exanple,
EP0034917 di scl oses the preparatiNn ®N2-cx§ o- 3-chl or o- 5-

trifluoronethyl pyridine fromthe 2-brono anal ogue by reaction wth cuprous
s cyani de pma @lttievdof] f or mam de at 120C. [ 00051 However, many of these prior
art processes suyffer. from or, .nore, drawbacks, including poor yields,
use of heavgefﬁ%ﬁé}sgﬂm%ﬁaﬁ} ¢h may bethe samq oreifferentois halopaly ' sol vent s whi ch
are dif§i chlballyd, dIRRGYRBonyT o ARG HIRINAMS, 1006, X0 invol ve formation of

t he pyridine N-oxidé or m-allylpygi I'he involve several steps. These
drawbacks are nore critical on scale-up to industrial scale. [00061 GB

Pat ent Publdogatd on Nunmber 117970 descyihbes the cyagnatjon of _ 2-hal opyridi ne
conpounds &??ﬂlégmgﬁ%gggPﬂﬁ%gg%%ﬁ?mg Oﬁmﬁﬁgﬁ?ﬂ%%gﬁﬂ?@8a@ﬁLghES pol ar

sol vent anprefelred halvgindsoriBtlosihet he above di sadvant ages. However there
still remains with this procedure the need to recycle the activating agent

and the
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.



aprotic solvent in order to mnimse the costs for an industrial scale
process. [00071 W& have now devel oped an alternative and i nproved process

for the 20 preparation of 2-cyanopyridines which is api)IBi g@@l{ﬁmﬁo
i ndustrial scale processes. 10008] According to a first Ya f the

present igWweaphiPn, there is provided a process (A forpémpdgfl@gg@ration of
a conmpound of general formula (1): NA N2 m25 or a salt thereof, which

process conprises the catal ytic hydrogenation of a conpound of general
formula (11): 1 8 MAR 2005 -3 CN (12) PCT/EPOL110984 or a salt thereof,

~wherein X i en; each Y, which may be the same or _different, is
hal ogen, ﬁqugftgqg yst gFneEkly COTBRTey P mstal spleqjrdstem Reladium.and n is 0 to 3.

0009] In phkgud YeRbihANniced _ | e ' & bromi ne
gt om The 53pr_ef'_er r ed&kﬁglf %lgerllggf%br%ﬁiﬁgﬁ%h gﬁﬂrﬁgéﬁﬁ%gtfg%ﬁgfoal Kyl
typi cal | y febipsisgemraliysugportedion|formamply charbed)i is peredallyyfroon@0Br nore hal ogen

. F he. & to C6 al i et be hyl hyl,
v bropyt o OBl 8l bR Ml S B AT Ky L 1

pref er abl y frofl0Xe3-0 BW, Sdrd)reforablyQFonil0N 2.298] 2 pichGredlcathlysiQohfifsat oms. A nore
preferred group. is trifluoronethyl. 15 [0011] An all coxycarbonyl

group is t %Lagglqu%r@awe@dm%mﬂm on gy inlertegrriepgichex y car bonyl |
et hoxycar bgpy¥loal. ThiXHAPBEK TR Ylve Bbth'a BB LALRAME and minimal
side reactions. Thus when the compound of formula (II) is 3-chloro-2-cyano-5-
trifluoromethylpyridine, minimal dechlorination occurs when using the process of
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 process 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



[0012] Ah al kyl sul phonyl group is typically C to C6 aikylsul phonyl in
which the 20 C, to C. noiety is as defined above. 10013] Hr&fﬁAgbggng IS
chl orine. 10014] Preferably Y is hal ogen or hal oal kyl (nore prefera :fy
trifluoromethyl). 25 100151 Conpound (I1) is preferably

3-chl oro-2-cyano-5-trifluoronethylpyridine. 1 0 MAR 2005 WO 02/ 16322

PCTI EPO1/10984 -4 [0016] The catal yst generally conprises a nmetal selected
frompalladium platinum ruthenium nickel and cobalt. The anount of

et amoyngotdebaleganatiapsthigideay ocguias @ Kide seagtiore Bugh Gﬁtayﬁbb*ét?'lo@cﬁr%ﬁm\’@ﬁ“ bR afipgPe
Chaéféaﬁile)aslo@s@@aﬂnad Nng‘/lﬁrmamgém &hatldf Iﬂ&‘thM\d%l(EE\&It Shhali iSéfes! puﬂna%d@gmunt of

Fr oA DeTRg T, TR PaTer ?é&%awﬁr@gf b e oR g i b o EEBe 1 nel y
di vbmﬁuﬁe@aﬁ petdssivm iofideirer Bmeptiurp &romidsr or TP lowmptfwtogeﬁrbrps“dﬁ@s hysieqgen

fou raQ.dé QJr ghaéshémg &bnﬁ)oﬁm\éﬁm &Qﬁph’éﬁﬂ?ﬁés@ﬂlté ﬁmﬁﬁ&gnmw d6Rl phospiiifous@aiat i ons.
T f or o cyano- 5-

hu t he nd

tri f’ramﬁ'P'Eﬂ?Btf'ﬁWﬁ% PHPW@'Q'V?HIF%%T&'M{T H%ibr"fmﬁ“fe@nor(ﬁﬁei‘ﬁs when using the

pr oesfsatnyf the catélipe inhibiterid sedsvied Gomen atvelmetabBrooide Snictlic |aenumiual rsinile bnigdidele
cat gl ¥slina&PRRGL Si ng  oxides or other conpounds of the above nentioned
net al swij 8% @’9 t%‘he process is typically carried out in the presence of a
sol vent such as an al cohol, for exanple nethanol, ethanol, propanol or
but pogd],The presént Msérmibn Sus Profifesldhigh Vistting Geleative and tonaéni@it petess darhheFeparation
tetr r of Al cohol solvents are preferred (nethanol is nost
pre?@%ﬁﬂ?m&%«%’r'd'P%‘c’cess is preferably perforned in the presence of a
strong acid such as hydrochloric acid, hydrobrom c acid, sul phuric acid or

Ehlomtﬂqnﬂ.@paa@duénﬁ BineéBsra k) gén&x@rtméun%uﬁd SFGdrehlila (I] MthDﬁbﬁﬁ Gﬂﬁﬁltoésp%]&i@y ac:]I d
e Babi ). BB G Sep bl P AT I o Bl P e e BBl e
Whl directlste therextiveadiok stepwyithout prior isolation of the corresponding free amine. The preduction of the
salt and its subsequent reaction can therefore be conveniently carried out in a single vessel. in another aspect
of the present invention, there is provided a compound which is 2-aminomethyl-3-chloro-5-
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}:



to occur during the catalytlc hydrogenatlon of nitrites. [00181 The
reaction conditions typically conprise conbining all reh8t MARs210A a

sui tabl e reaction vessel and stirring, for exanple at a tenperature of from
0 to 25 60C, preferably from20 to 30C. A further advantage of the process
i's that |@weRERSSUres are used, with a hydrogen pressupeppporfibRn | to 4

at nospheres generally being enployeg (the process is preferably perforned
at | atnosphere). 10019] The reaction is optionally perforned in the
presence of a catalyst inhibitor, 30 which can lead to a further

i mprovenen n the reactio ectivity b du0|n t he -5 anount of
dehalogena%?%h 1df ST 28 @Eﬁ@ﬂ-gﬂﬁm%ﬁﬁa‘¥éaﬁﬁﬁ85 @ﬂﬁﬁdggﬁalyst i nhi bitors
are known in the art for exanple as described in P. N. Rylander in

Hydr ogenat i gn thhods (Best Synthetic Series, published by Academc
Press), 1988ereiudet mdnarpaghergibelprecicbon andcahereinthe syatidesoness or i odi des

such as pot, an s@ﬁﬁ g.ﬁlﬂ ‘D i um brom de or
anmoni um i ogélgg ngaBEQ%]lgﬂg’%%H%Fag% r%ﬁﬁﬂ%gen n%tal & or%phosphor us
conpounds nghmﬂxstﬁ@hﬂmyhumhmmghmkb hypophosphorous aC|d phosphor ous

acid oral kyl phosph in ie acids; or thiodiglycol (2,2'-thiodiethano|); or
thiourea or sul phur. Preferably the catalyst inhibitor is selected from an

al kal i 0207 THE €hoalM isl oAk Al8y o P BRAPH d6ehQk a k@b and hydrogen
i odi de. [0 20] The present invention thus prOV|des a high’yielding,

sel ective ammopymyalisach aspersybtingtaylanhenipmeplaride,i on  of

Che compou B Sk ol dorac, @Rty Sinali SREIEREN- | 5 9°neT e
hydr ochbor pehgyaaioniviBomidess-dagectNtrinRislaBimig cilaiddetpnoduct i on of a

pesticide the salt can be submitted directly to the next reaction step
wi t hout pr PH¥lamERaniim ghogde, tefiancBtylesperamtgonidedettrd-ne. The production of

the salt 8adihhdaalBRA: ERRbARSaNIRLELNSoRRecgRY N ety car i ed

out in a single vessel. In anot e prese i nvention, there
is provi dewﬁaalkﬂmboaphdnmmmahsm& aﬁtmmmmnﬂpmphu’mmbmmd@r

trifluoromethy, hydr ochl ori de. 221A further
feature of "t Eheﬁgﬁé’b ng’mn?l ﬁorﬁﬁ@f"‘@[q B'PWF d‘ag’%r'ia%fs (B) for the
prepar aki OBucthfsTEAGD(mqgf(ELnibfth BOAB6BNethATaRihed; (ﬁ-lahmsgﬁ{dsqed above which

conprises treating a conpound of general  for mul a
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 dbes not require heavy metal

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



N (LA-) 1 0 MAR 2005 WO 02/16322 PCTI EP01110984 -6 with a cyani de source
and a catalyst in an aqueous solvent or w thout solvent, wherej.p. X, Y and n
are as hereinbefore defined; and wherein the cyani de s&uﬂcﬁ%?ﬂﬁiydrogen
cyani de, an alkali netal cyanide, an alkaline earth netal cyanide or an 5
opti onal I yosykatd t ut ed anmoni um cyani de. [0023] The catﬁ}.[?(ﬁ;ﬂl,m general ly a
phase transfer catal yst such as a tefraal kyl amonium salt sucﬁ as benzyl
trimet hyl anmoni um chl oride, tricaprylyl methyl anmoni um chl ori de,

tetranet hyl anmoni um chl oride, tetra-n so propyl ammoni um brom de, n-dodecyl

trimethyla nj hloride, tetra-n: butyl anunoni u hl ori d
tetra-n- bu%&%ﬁ%lﬁoﬁﬁ F0 %%5?6%]5?9%@&%1%8@{}?5%?{% WP @’Q or n
t et radecy! of the édtioh prodacdsuwaslseeanthe whivh af redddly kdahty! phosphoni um sal t

such as tetra-n-butyl phosphoni um broni de or tetrapheenyl phosphoni um
brom de; or a crown ether or acyclic anal ogue thereof is ' such as TDA-1

(tris[2-(2¢m . ' - . : 4-
di et hyl an%dr?g?)];}jra ?é‘?ﬁ%gﬁ?%gg%fé #%@?g%wgﬁﬁepg%@ﬁﬁgﬁﬁ%tg@eI ected from

tri capryl ybyritireyV-axade or Malkyldytidne fe highcohetrsiensnwhich 4 saquizitei fom br onmi de. 20
100251 The_ano of catal yst ed is m%r aI,I¥ f_roan about Q.01 to 10 nol

% preferZpiX° %Wl‘(’éﬁ%l?fo S.STS‘&EGBWHWF of theyinvestion doesBotred¥iEin about | to 5
ot % [ 002bdcti¢ampoyas stdhlds 4-difeByi8hflopRidine and hence avoids additional

3-chloro-2-fluoro-5-trifluoronethyl pyridine. 25 [0027] The above process

(B) of t heresronrsnndaeryrkingstensgh fiyrthet aivagagsrof tegwodesy (B) oéthe

invention 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.



. preparation of 2-cyanopyridines, which is sinple to perform and operates at
nmoder at e tenperatures and does not suffer fromthe drawbacks O&T ny prior
art processes. In particular the process of the invent} @njd8e ﬁggt require
heavy metal 30 cyani des such as copper or nickel cyanide, which, when used
on an i ndygighhah, 1 8 MAR 2005 WO 02/ 16322 7 PCT/ EPO 1/ 19884psiaddsg, Produce
toxic effluent streans and are diffigult to recover. The process (B) of
the invention produces waste streans, which are readily treatable. 10028]
In addition, the process does not require the preparation of activated 5
pyridine N -oxide or N-al kyl pyridine for high conversions, which is a

requi site for nmany of the prior art processes. The process (B) of the

i nvention ¢W8s] AdordifEItl £ CurtheNfeafibd ¥t MSeRAERNhe PHIcRssBS (B) and (A)

4-di net hyl ani j nopyr.i di ne and hence avoi ds additional. recovery and
recycling §3¥eps combined ) grepard\aaparapmaing fof thwans ¢ dfsam (apyompfound@fi nvention i s
that organg ﬁgkﬁgpts are not used in the reaction, thus avoiding the io
need to recycl e 'eXpensive solvents such as di nethyl sul phoxide. [0029] The
cyani dessource is preferably sodi um cyani de or potassium cyani de,

preferably si um cyani de. . The appunt of cyani de source used is

general |y [@%ﬁgﬁ“ﬁ g .%“%lbergﬁﬁﬁ?oggBWt&in GRROGRSE Bk 8T Wowever nore may
be used i f cordbif@SirbHes (BY S AR B1bHATDla R phosBEA(C)GHV al ents, nore
preferably from FO tos(%?l En?ar equivgﬁznts.l%%OBO]'gﬁg regktion IS

gener al | y eeaprisesthe agyibationoé edid corepbuod (D withatbenzaxbcaoveddf  however it may
al so be caﬁ%&gﬂ t in the absence of solvent. 20 [0031] The reaction
conditions typicallly conprise conbining all reactants in a suitable
reaction vessel and stirring at ja_temperature of from110 to 60C,
preferably from20 to 40C.

R1
(R

10 awvy

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;



25 [0032] The present invention thus provides a high yielding process (B)
for the preparation of 2-cyanopyridines. Since the reaction uses noderate
reaction tenperatures, sinple and inexpensive react Oﬁ %Dand downst ream
processing equipnent is all that is required. Furthef otk 2ilice t he

react ant sy@fhendseadi |y available, the process is i nexpepé-t Y¥holihspperate. In
addi tion, the present process 30 proguces waste streans at are readily

treatable. 1 S MAR 2005 5 10 WD 02/ 16322 8 PCT/ EPO1/ 10984 [0033] Accordi ng
to a further feature of the i nvention the processes (B) and (A) can be

mbi ned tq d of d of f |
(o) T Toodal " A dbFaterg B Riommetnke rraan et thot SORREbIERE pr ocese
(A), or the coRf (ﬁ&do@@ﬁﬁﬁ&%ﬁmﬂ:@) 2%51%(1@@&91]32 B ol Qs nnide; f U t her

process step ( which conprises thé acyl ati'on of said compound (1) with a

benzoyl cofip [@f‘cmtff@rﬁmﬂao}(omhyl-@mndﬁ\w@}fﬂ-2,416§n§u¢1‘e’mmmgldg moup, R‘ and
R2 each represegtr 4 aslnﬁ ent. 2p; and :
~give a conpou'ngﬂcﬁst#}g é%og{ewﬁ p%‘ﬂd me“?’%?r’% ﬁl%f@%@f erabl y L
is chlosine. [0036] Conpounds of Fornula (V) are val uabl e pesticide active
i ngredi ent i scl osed
'ng ! fﬂﬂg}hlsﬁrocess 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):
(Yn

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;



for exanple in International Patent Publication Nunber WD 99/42447. 20
[0037] Preferred conpounds of formula (V) are: * 18 MAR 2005

N-[ (3-chloro-5-trifluoronethyl-2-pyridyl)methyl}-2,6-dichlorobenzanm de; *
N—[(3-ch|oro-5-trif|uoronethyl-2-p%@idyl)nethyl] 2, 6-di fl uorobenzam de; A 8
MAR 2005 WD 02/ 16322 -9 PCTI EPOL/ 10984 *
N-[(3-chloro-5-trifluoronethyl-2-pyridyl.)nethyl]-2-chloro-6-fluorobenzamd
e, *

N-[(g: chl oro-5-trifluorgymgthyl-2-pyridyl)methyl]-2,3-difluorobenzan de;
N-[ (3- Ko- Batalytid uor omet byl X2- pyri dyl ) met hyl ]-2, 4, 6-tri fl uor obenzam de

or hydrogenation Ci 0

N-[(3- o- 5-TrifTuof one hyl 42- pyiiy! ) et hyl - br ono- 6- chl . or obenzam de
. S [0 oocess step (O™N criBed in Inteknatippnal Pat ent
Publ i cati on Nunber WD 99/42447. 100391 Accgrd' o a further feature of
the inve Rion the process (Byy or t i o (BOWD processes (B) and (A),
or (B), ? ) and (C) can be conbi ned wi{h an earlTer process step (b) which

~conmprises the fluorination of a conpound,of fornula (VI): wherein X, Y and
n are as defined above. 15 [00401 TRg process step (D) is generally
performed using a suitable fluorinati ajent Rich as_an al kali netal
fluoride, preferably potassiumfluori sodi um i
sol vent such as di nmethyl sul phoxide o hol AL
from50C to 150C. 20 [00411 The conpou 0 orml a™1)
by the above processes of

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- ' '



the invention are particularly useful in the preparation of fungicidally
active 2- pyridyl methylanine derivatives of fornmula (V), according to the
following reaction scheme: 1 8 MAR 2005 -10 (Y)n hydrogﬁqﬂ}pqgﬁg\l -N (1)
RO (RZ)m M In another aspect of the present invention, there is provided a
process fwookA&2preparati on of conmpounds of formul a(V)pcrh@iaskeri sed by
the schene as defined above. The preggent invention is further illustrated
by the followi ng preparative exanples: Exanple 1 (Process step A) A

m xture of 3-chloro-2-cyano-5-trifluoromnethyl pyridine (5.1g) and 5%

pal | adi um gn char.coal : as P al Stirred at 20C with
net hanol aﬁ%ﬁ“g%ﬁ@@m@&%ﬁg%%@ﬁﬁ B %}%}&E‘lﬁ@)?gggﬁﬁt Lombrgy ke at mosphere of
hydrogen. phritglof thid bt ikogegact i on was judged to be conplete by hpfc. The

m xture was filtered through Celatom washed with nethanol and water and
evaporated to give 2-am nonet hyl -3-chloro-5- trifluoronethyl pyridine

hydr ochl or | | = 97% i , NVR (in D20) 4.6 (s, 2H), 8,35 (s, 1 H), 8.9
(s,1 H. EXmbil o) e Y h tep B) A solution of potassium cyanide (71.6Q)
in wates (Sdxhodivascyadide @0.20y) wagaddel @4 sticfed nigtukd dBkMArs DT RrLf 3-
chloro-2-flLugro-5-trifluygronethyl pyridine (199.5g) and Ali %uat 336
(tricapryl yTHEYEORhBr HEbfnddetrabytylammggniumg brosgide (0)68) #4528y was

mai nt ai nedyt, b Sirk& FRe T Y U _50: ;ﬂ [ nmount of
starting fluoride vvaggl gggwtéﬁ)aér}l%/g %?/llaﬁ%? gyﬁfhe g%y&é’?g’gﬁ%‘@phase was
separ at ed €heBzwBdh gitldbyt kplddqueous sodi um chloride solution and distilled
to give 3-chloro-2 mm -

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).



X catalytic 1 8 MAR 2885 WD 02/ 16322 PCT/EP01110984 -11
cyan-5-trifluoronet hyl pyridine (185.8g, 90%vyield) bp 90C at 15nbar. The
purity of this product was 98% Exanple 3 (' Process St eg) nggﬁrsodl um
cyani de (0.298) was added to a stirred m xture of 3-chl %
t3rifluorgpethehpyridine (0.8g) and tetrabutyl anmoni um fr@aPepifetd. 069) at
20- 25C, and stirred for 23 hours t gi ve
3-chl oro-2-cyan-5-trifluoronethyl pyrlzdl ne (0.68g, 82%yield by hplc). 1o
Exanpl e of Process Step 2, 3-Dichloro-5-trifluoronethylpyridine (800g) was
added to a stirred mxture of anhidrous pot assi um fl uori de (320g) and
anhydr ous di net hyl sul phoxi de at 1 en heated at 120C for 2 hours and
fractionally distilled under reduced pressure to give
3-chloro-2-fluoro-5trifluoromethyl pyridine (685g) in a yield of 92% (98%
15 purity)l. 1 sAlrRe2FOShEEErERIITS8hpeorkd-of GintialfodmpladDess for the
preparatioi of a conpound &) general formula (I): (Y) 1~1 Ni~, NH2 (1)

¢

conmpound of general fornul 11)x (e X
' 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.



N CN 5 or a salt thereof, which process conprises the catalytic
hydr ogenation of a or a salt thereof, wherein X is hal ogen; each Y, which

may be the sane or different, is halogen, .w haloalkyl rﬂglmxty_@ﬁr bonyl or
al kyl sul phonyl; and nis 0 to 3. 15 20 2. A process accz) i claim1l in

whi ch X iwo®hhd3sd ne. 3. A process according to claim]l Fer/Eporilosdi ch Y is

hal ogen or haloalkyl. 4. A process @ccording to claim3 in which Y is
trifluoronmethyl. 5. A process accordl ing toclains 1 to 4 in which the -
catal yst conprises a netal selected from pall adi um pI ati num rutheni um

ni ckel and-,coba o] cl ai t 0,5 .4 n which the

cat al yst 1s pal‘{;&docg%ac‘ioogm%&?\a?%g r\%“d%}“cf%g OL%?-} ]E'Iggﬁ 10984 7. A
process accalgst ifrdm 0050, 7% By dleight telutivbioChie bheund 6PMB tobouiBll i n the
catalyst ig fromO0.05-0.7% by weight relative to the anount of the conpound
of ' formufumpl@l. 5 8 A process according to claim5 or 6 or 7 in which
the anobunt of netal in the catalyst is fromO.05-0.3%by weight relative
to the anbunt of the compound of formula (11). 9. A process according to
cl ai m 550r 86 orAprasessiceardmng tctlaitthoeuhin vafichith¢ ahount Of inetatine cat al yst is

(7 %10, " ShRbE bRl S B v Sy T el B ROV e "t ah 15

conduct ed bifothga gmesence of an al cohol sol vent.

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 o 1 de al kaline earth netal cyanide or an optionally
substi t ut e?%ﬁ%ﬁOWﬁ%i de. is 18. A process according to claim17 in
whi ch the catal yst is a phase tmgsfer

»l

N F
(HD)
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 %.



catalyst; or a crown ether or acyclic anal ogue thereof; or an amne. 19. A

process according to claim17 or 18 in which the catalyst is a tetraal kyl
anmoni um salt or a tetraal kyl phosphoniumsalt. 20 20, 8%@&?@55 accordi ng
to claim17, 18 or 19 in which the catalyst is selected °f

‘tricapryl Wowhfyt am opium chloride and tetra-ri octyl anpppikpdl)bysem de. 21.

A process according to any one of cl@ins 17 to 20 in which the amount of
25 catalyst used is from0.01 to 10 nol-% 1 8 MAR 2885 WD 02/ 16322 -15
PCFI EPOL/ 10984 22. A process according to any one of clainms 17 to 21 in

which th [ i t ' X i,de, .23, . di t
Any one. of Zh1 ai EERSEIFE RO ST he ! B ieh LS sour oo used | s

from1.0 t@o&eﬁspabsafunﬁ@a{qmaj ents. 24. A process according to any one of
claims 17 to 23 in which the solvent is water. 1 025. A process according to
any one of clainms 17 to 24 in which the tenperature is from10 to 60C 26. A

process aceerdi i 17 : YY) t onpound of
formula (I ??)) I‘ggéécgﬁ?ag%’o(g&ggFcf’%ngﬂg@gf@?ll Ifgg? (%?ﬂlat{ﬂy pgh(réi |0%.0?15 27. A
pr ocess 5ac cwnile sgutousad s foore 1 dfto 10ansts efjdivalen®6, which is foll owed by a
process according to any one of clains 1 to 16. 28. A process according to
any one of clains 1 to 16 or 27, which is followed 20 by a further process

step whi cha4,0npA ipsResstaBsordiny kdddyQRe 8f c18:8isd 769 IP HNIBkcK the s¥ivtd 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):



-a benzoyl conpound of fornmula (1V): (R2 (V) wherein L is a | eaving group;
R. and Rz each represent the sane or different halogen; and mis 0, 1 or
2, to give a compound of formula (V): a 8 ZQ WD 02/ 16?1%% g%ﬁm%ﬂ%
PCr/ EPO1/ 10984 29. A process according to claim 17, 27 or "which is

conbi ned wWigtd3gdd2 earlier process step which conprises p@gebdiHgdsinati on of
a conpound of formula 5 (M): whergign X, Y and n are as defined above. 30.
A process according to any one of the preceding clains in which Xis 10
chlorine. 31. A conmpound of formula (1) when produced by a process as
defined in any one o&)Y)cI aims 1, 27 or 30. 15 32. A conpound which is

2-am nonet hyl - 3-chl or 0-"&-t ri I uor thyl -pyridine hydrochloride. 33. A
conmpound of formula (I1) a process as defined in claim
17 or 29. 20 34. A conp pnd f fermul V\%ﬁ produced by a process as
defined in claim28 or o~ N1 02/ 16322 PCTI EP01110984 -17
35. A conpound according to claim :

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. |



chloro-5-trifl uororret hyl -2 pyridyl) net hy I chl or obenzam de;

N[ (3- l]-2, 6-di
N-[(3-chloro-5-trifluoronethyl-2 pyridyl)nmethyl]-2,6-difluorobenzam de;

N-[ (3-chl oro-5-trifluoronethyl - 2- pyri dyl) met hyl | - 2- chl of pg6#fskupiigbenzani de
;.5 N-[(3-chloro-5-trifluoronethyl -

-pyridyl ) wetedsby 2, 3-di fl uorobenzam de; N-[(3-chl oro- Spermpois10984
trifluorornethyl-2-pyridyl)nmethyl]-2q-4,6-trifluorobenzam de or

N-[ (3-chl or o- 5- trifIuororrethyl-2-pyr|dyl)nethyl] 2 brono-6-chl orober m de.

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

((:thlr gﬁlt((alri)ggd r_ch}ﬁpéh accorémém{on .SC. ev'ﬁéhis:)( catal yti c hydrogenati on
N-[(3-chloro-5-trifluoromethyl-2-pyridyl)methyl]-2,6-dichlorobenzamide;
N—[(3-chloro—S-hiﬂuordmethyl&-pyridyl)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.

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

10 by the following scheme:

catalytic X
t(j hydrogenatlon
/
) \ (RA





