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intermediates for the preparation of a broad variety of

reaction

compounds which are useful as agrochemicals or

100 pharmaceuticals. In particular, they are key

intermediates in the preparation of herbicidal

chloride with

to the

It

aryloxyheteroarylcarboxamides which are described, for
example, in EP 0 447 004 A or WO 94/27974.
European patent application EP 0 646 566 A suggests

15 the hydrolyzation of trichloromethyl heteroarenes with

water in the presence of chlorinated hydrocarbons and a

Lewis acid, followed by reaction of the résultingz

heteroarylcarbonyl chloride with an amine. However,

this

process causes problems with respect to the rate and the .

20 exact equimolar addition of water. Any excess of water

will cause hydrolysis of the desired acid chloride

compound and therefore reduce the yields. Moreover, the

use of chlorinated hydrocarbons is undesirable due to

environmental problems, and a large amount of solvent is

25 required. Furthermore, a very long (24 hour) reaction

time using water/l,2-dichloroethane is necessary.

It is also known that pyridinecarboxylic acids are
preparable by the hydrolys;s of the correspondlng
'(trlchloromethyl)pyrldine compound in a strong ac1d such

30 as sulfuric acid or nitric acid (U.S.
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2 - 3,317,549). GCerman patent application DE 28 40 924 di scl oses

'@ process in which benzotrihalides are treated with concentrated or
fumc sulfuric acid. This process yi el ds mi xtures of benzoyl hal i des and
5 hal osul f onyl benzoyl hal i des. . SUMWARY OF THE
I"'NVENTI ON The present invention provides an effective and efficient
10 process for the preparation of heteroaryl carboxylic am des and
esters of fornula I - [err] whefein one or two of the groups
Alerr], Aerr], Alerr], Alerr] and Alerr] represent a 15" nitrogen atom
and the other groups each independently represent CRlerr], Hal
represents a hal ogen atom X -represents oxygen or NR[err], R err]

represents &np 3, iSdsl | y Geaunstn thatethtaldpplicatilon 8 28 4thé&2k oaryl or

cycl oal kyl .QUR, rr] .represant hy.dr n.atomar_.a | kyl, group,
o * O R or Hi¥ionge, A Pdndar WHHCR e SRR Hrs e

het er ocycl i eigho Wonoent it dd ey [fumeich sulddpridedid). Miyirse perdcesshydr ogen
atom or an

yields mixtures of benzoylhalides and

5 halosulfonylbenzoylhalides.

SUMMARY OF THE INVENTION -

The present invention provides an effective and efficient
10 process for the preparation of heteroarylcarboxylic

amides and esters 6f formula I

~

wherein
one or two of the groups Al, A2, 2%, A* and AS represent a
15 nitrogen atom and the other groups each independently
represent CR?,
Hal represents a halogen atom,
X represents oxygen or NR?,
R? represents an dptionally substituted alkyl, aryl,
20. heteroaryl or cycloalkyl group, |
R?> represents a hydrogen atom or an alkyl group,
or
R* and R? together with the interjacent ring form a
heterocyclic group, and
25 R} each independently represent a hydtogen atom or an
alkyllgroup, ' ' |

- which comprises the following steps:



~al kyl" group, whi ch conprises the foll ow ng steps:
'8 a) heating a m xture consisting essentially of a
het eroaryl tri chl or omet hane conpound of fornmula I

[err] wherein Hal and Alerr] through A[err] are as hereinbefore 5
defi ned, and 1.0 to 1.5 equival ents of concentrated sul furic

aci d, b) reacting the internedi ate product obtained in step (a)

with an amine or alcohol of formula 111,710

HXR[ er r ] 1 " “wherein X and R are as herelnbefore deflned
optionally in the presence of a diluent and/or a base. It s,
therefore, an object of the present invention to provide an efficient

new/prOceSSaDOhehh&ngrepﬁﬁ&tuee E@n@ﬁsh&h@r@&Bbhtdhh&yybtcaanldes and
esters in high y|eId ' B Anot her %s c& o& t he present
invention is a SFG€9§§Y1tr1FB °FR@3§P€B§rgPPBR“GP Qf °© a

(het ero) aryl oxyhet eroaryl - _ car xyI|c am de or ester of fornula \
[err] :
Hal—3 ’1\\ T
A z c1
NN
Ci

wherein Hal and A! through A% are as hereinbefore
5 defined, '
and 1.0 to 1.5 equivalents of concentrated sulfuric
acid,
b) reacting the intermediate product obtained in step (a)
with an amine or alcohol of forhula 111,
10 | ~ HXR! III |
. wherein X and R! are as hereinbefqre defined,
optionally in the presence of a diluent and/or a base.
It is, therefore, an object of the present invention
to provide an efficient new process for the preparation
15 of heteroarylcarboxylic amides and esters in high yield
and purity.
Another aspect of the present invention is a process
for the preparation of a (hetero)aryloxyheteroaryl-

carboxylic amide or ester of formula VI

20 0
wherein A! through A%, R! and X are. as hereinbefore
defined, and R! represents an optiOnally substituted aryl
or heteroaryl group, whereln the heteroarylcarboxyllc
- amide or ester of formula I or a salt thereof, is



20 ' wherein A[err] fhrough A5, Rlerr] and X are as hereinbefore

defined, and R err] represents an optionally substituted aryl or
het er oaryl group, wherein the heteroaryl carboxylic am de or ester of
formula | or a salt thereof, is 4
prepared froma trichoronethyl - het er oar omat i ¢ conmpound of formula I'l and
Is reacted wwth an aromatic or het er garomati ¢ hydr oxyl conpound  of
formula VI, [err] 5 wherein R4 is as hereinbefore
def.ined, optionally in the presence of a base. Ot her objéects and
advant ages of the present invention ‘Wi Il be apparent to those skilled in
the art fromthe foll ow ng.description and the appended clains. 10

DETAI LED DE§EEbEfédeEEmTHEtthEuEbﬁchyl-heterﬁheomatic compound of
heteroarylt Lo tha e.co t.fornmula 1 i ncl ude pyri di nes,
pyr|n1d|nes %ﬁu yr g &% ”EQ§E§§ %lghb§P|?6P 5? She trichl oronet hyl
group, one hetegearomaaﬁcnhgddonynloonpbpnuyoﬁnéotmu&brUEIaIkyI groups.  The
pyridines of fornula Ila are pre 3 [err]

f d
20 wherein R3 represents a hydro&g E]'gltomor gglelkyl gr oup
5 whérein R! is as herelnbefore defined, optionally in the

presence of a base.

Other objects and advantages of the present invention
will be apparent to those skilled in the art from the
following descriptlon and the appended claims.

10

DETAILED DESCRIPTION OF THE INVENTION

The heteroaryltrichloromethane compounds of formula
15 1II include pyridines, pyrimidines and pyrazines which are
substituted by one tfichloromethyi group, one'halogen
atom and optionally by one to three alkyl groups. The'

pyridines of formula IIa are preferred:

HaJ. K /) CCl, (IIa)

20 wherein R?® represents a hydrogen atom or an alkyl group
and Hal represents a halogen atom, preferably a chloro
atom; in particular those of formula IIal: |

_ (Iial)

 wherein Hal and R3a;e as hereinbefore-défiﬂed;



~and**Hal represents a hal ogen atom preferably a chloro atom in

"particular those of fornmula Ilal: . [err]

wherein Hal and R3 are as herei nbefore defined;

5. nost preferred is nitrapyrin (NP), a conpound of formula I'1al,
fn which Hal is d and Rerr] is H In general termns, unless
otherw se stated herein, the tern1 u‘gtionally substituted al kyl, aryl,
heteroaryl or 5 cycloal kyl group" as ed herein with respect to Rerr]
oriR[err] - refers to a alkyl, phenyl, pyridine, pyrinidine or a CJerr]
cycl oal kyl group optionally substltuted by one or nore hal ogen at ons,
nitro, cyano, alkyl, preferably Cerr] alkyl, al koxy, preferably (err]

al koxy, or moistalpreiferpee dsahliy rapy@lier (NPH3| @alcoyppoyndups. formula As a
ubst i ¢ ut ed g Lar *PoxBreln BT 45 BATARR R7ta M ali ng oroup. 1n parti cul ar.
by one or nore In gbabﬁtge.ntatrmss unless, otherwise baheaﬂkhbrgﬁ.ﬁupshew
RS I =R W e Y e S N T
to a strfi ghiyclioalkyicledup” ashaised adiredn @ithDirelspechstd Ril'6r Rluch
n 20 al kyl T6E9ER 59 1y AIRILer PRRRYLer GHELoLB% PAEIONSATEnET & Che
preferably idyenohlkyl3 grdipObpRionally Bubistittted kY one o¥Omeie is the
met hyl, eth%Ll%%ehF%%ngyl %&g%e cyano, alkyl, preferably Ci;-¢ alkyl,

alkoxy, preferably C;-¢ alkoxy, or haloalkyl, preferably

10 Cj-¢ haloalkyl groups.

As a rule, aromatic or heterocaromatic groups are
preferred, which are substituted by at least one
electron-withdrawing group, in particular, by one or more
halogen atoms, nitro, cyane or halocalkyl groups.

15 " In general terms, unless otherwise stated herein, the
term “alkyl” or “haloalkyl” as used herein with respect
to a radical or moiety refers to a straight or branched
chain radicai or moiety. As a rule, such radicals have up
to 10, in particular up to 6 carbon atoms. Typically, an

20 alkyl or haloalkyl moiety has from 1 to 6 carbon atoms,
preferably from 1 to 3 carbon atoms. A preferred alkyl
moiety is the methyl, ethyl or isopropyl group.

If R' and R? together with the interjacent ring form a
heterocyclic group, it is preferably a heterocyclic group

25 having 5 to 8 ring atoms and preferably a piperidin-1-yl
or a morpholin-l-yl group.

Preferred'haloalkyl groups are poly- or
perhalogenated alkyl groups of formula -(CX;).,~Y, in which
n is an integer of 1 to 10 preferably, 1 to 6, in

30 particular, 1 to 3, X represents fluorine or chlorine and
Y is hydrogen or X. A preferred perhalognated alkyl



hf_Rférr] and R2 together with the interjacent ring forma heterocyclicj
group, it is preferably a heterocyclic group 25 having 5 to 8 ring at.ons

and preferably a piperidin-I|-yl . or a norpholin-l-yl group.
Preferred hal oal kyl groups are poly- or per hal ogenat ed al kyl groups of
formula -(CX2)[err]-Y, in which nis an integer of 1 to 10, preferably,

1t0-6,-in 30 particular, 1 to 3, X repregsents fluorine or chlorine and
Y iig hydrogen.or X A preferred perhahognﬁted al ky

ety is a pentafluoroethyl, or especially a difluoro- or a
tri:fluoramethyl group. Optionally substituted noieties may be
unsubstituted - or have fromone up to the naxi mal possible nunber of

5 ‘substituemasietlypica Ipenthflmckoutisil,l Wty r tos Further
preferred enfipdimentis Qf the pracess -~ =% acco%ﬁ'&q{lﬁfﬁg;&l&%ﬁﬂ :
i nvention are a proceéSQﬁﬂﬂ%§a¥ group. the concentrated sulfuric acid is
added sl'owy to Optionally subgtiRaved fbikesudl Lat  temperatures
between . 10 . p... about 110 and 150 [eﬁh]é%%s?€§y§%;“gs“ St§EUtFﬁe :
mi xt ure q% theb et er 64N CME MPotOmthgaaximal possiblec ammberd oF fornula -
Il and 1.9 t subskitgentsl.eMypically, 0 to 20 itrated sulfuric acid is
kept at o Fuf tenger?tures gétweeﬁ gb%ﬂ?g%}%ﬂgh slgﬁeCpF§F§Bt'15

a): t heF PRFBPReBFsEETFrdembodimeantsi nfstbp procesadded

to the ami neaccoattnhokoothboprukant! kni e orm,(step
b) ; t he_het er oar Itr?chlo?gn%?ggﬁggégnggﬁna P§°FF§ﬁt§BeE81n‘
with concentrat el guF?ﬂFF%tﬁéFﬁdcﬁhiﬁﬁﬁiﬁgaCédsis added slowly to

compound of formula II at temperatures between
10 about 110 and 150 °cC (step a);
the mixture of the hetéroéryltrichloromethane
compound of formula II and 1.0 to 1.5 equivalents
of concentrated sulfuric acid is kept at
| temperatures between about 110 and 150 °c (step
15 a); ' -
the intermediate product formed in step é) is added
to the amine or alcohol of formula III in melted
form (step b);
the heteroaryltrichloromethane compound is treated
20 with concentrated sulfuric acid containing less
| than 3 wt% of water;
the intermediate product formed in step a) is treated
with a straight-chained or branched aliphatic
| alcohol having 1 to 6 carbon atoms (step b), in
25 - particular with ethanol or isopropanol;
in the event that the'inte?mediate of step a) has not
been treated_with an alcohoi, the reaction of
step b) is-carried-oﬁt in the presence of a
tertiary amine as a_baée'and an'arOmétic
30 hydrocarbon as a dilueht;



~than 3 wt % of water; the internediate product forned in step a) is

"{reated wi th a straight-chained or branched aliphatic

al cohol having 1 to 6 carbon atonms (step b), in 25 particular with
et hanol or isopropanol; in the event that the internedi ate of step
a) has not been treated with an al cohol, the reaction of

step b) is carried out in the presence a tertiary amne as a
base and an aromatic 30 hydr ocdrbon as a dil uent;

7 - "in the event that the internediate of step a) has

been treated with an al cohol (step b), the reaction with the
amne of fornmula Il is carried out in the presence of a netal

al koxi de as a bagethe event that theaintermedhatieocofir sbepas) ahds| uent ;

the internedi ate product forne tep ay . C ris a conpound
of formula IV and/og99n crealea Wieh' $h éﬁﬁéﬂﬂ% (3Tep b), the or a

structure isoneric frea@tilksy @dth ehel@mine of fommefler ATy issmadried

ggéleg?edl ate essent 1921: I y1n the pre?".am;con . sat ?ne%falaacﬁc@&%da%f af Q’ra%J a | val

5 ’ and an aromatic hydrocarbon as a diluent;
the intermediate product formed in step a) comprises

a c¢ompound of formula IV and/ox V

Ax A
. A 37 \As A3/ \AS
Hal Hal
a? c1 v A L~ cTL Vv
0\ A : OQ A
N a
HO _ 0" 0 O
Cl
or a structure isomeric form thereof; or
10 preferably, said intermediate essentially

consists of a compound of formula IVal and/or
val '

(IVal) o (Val)
Hal |
o=s=0 Cl
1=
15 in the event that X represents NR?, R! represents

preferably a phenyl group being substituted by
one or two halogen atoms and/or haloalkyl groups
and R? represents preferably a hydrogen atom. _
Another aspect;of the present invention is a proceee? 
20 for the preparation of a (hetero)aryloxyhetero-

arylcarboxylic amide or ester of formula VI from the



lerr} 15 in the event that X represents NR[err], Rlerr] represents

‘preferably a phenyl group being substituted by one or two
hal ogen. at ons and/ or hal oal kyl groups and R2 represents
preferably a hydrogen atom Anot her aspect of the present invention

I's a process 20 for the preparation of a (hetero)aryl oxyhetero-

aryl carboxylic am de or ester of formula_,Vl fromthe

het er o¢ carboxylic am de or ester of-fﬁrnufa_{ or a salt thereof
obt ai Agd+according to the present invention. “~  Further preferred
enbodi ment-s of the process for preparation of the conpounds of fornula
VI according to 5 the present invention are a process wherein: a

het er oaryi caidpxybdacy Beasisokyl Bstanidé doré8teér loPrformula I or & salt

t her eof obtained according to, th reseng e i nvenfion is reacted
with an ar orﬁ?nf% %?ere& &tame‘ﬁ«;"e?%’é‘?%ttr% HRRIRES TSR IR 192 f or nul a
Vil 10 ViFEhsr fpfdfedrdiliidnibsdingits @f the proddss sdd of a
het er oaryl car boxam de of formula |, rein X represents NH, is

treated witHPEgparation o Eﬁ?xﬁRWP?anﬁn?ﬁngﬁﬁﬁﬁf;_VI FFJ/_A RGP ses the
fol-l owing stews pidsent invatidly &re eSiproddsd Ginatain: wherein X
repfesenys a heteroarylcarboxylic amide or ester of formula I or
a salt thereof obtained according to the present
invention is reacted with an aromatic or
heteroaromatic hydroxyl compound of formula VII
10 without further purification; or
| the salt of a heteroarylcarboxamide of formula I,
wherein X represents NH, is ‘treated with an
alcohol of formula VII;
which comprisés the following steps:
15 . treating an ester of formula I, wherein X represents

oxygen, in particular compound of formula IA,

X

= o—r} IA
cl N

o]
wherein R! represents an isopropyl group, with an
alcohol of formula VII in the presence of a base, and
20 treating the resulting ester of formula VI, in which

X represents oxygen, in particular, the ester of .
formula VIA,

via




bxygen, I n particular'conpound of formula IA,

[err] wherein R err] represents an isopropyl group, with an

al cohol of formula VII in the presence of a base, and 20 treating the
"resulting ester of formula VI, in which X represents oxygen, in

particul ar, the ester of formulga VI'A, [err]

9 wherein R4 is as herebefore defined and Rerr] represents

an i sopropyl group, with an amine of fornula III in the

presence of a base. The esters of fornulae | and VI (wherein X is

oxygen) 5 are partly knomn and partly novel. Accordingly, the
i nvention rel aveereintib JrsO\afsl hegtedresf axfe fdefinexkt dnd repr@sendrsef er abl y

Sompounds of for miFAc FRPESRTL B¥opdl; °YBen an waBY be"#pmure? 1l OOV
according to the ibuetheopresence génerbhby carried out in the absence of
e e b LG ok SEOBRARY £ a2, L FFBREh ol ™ o
§ are partly known and partly novel. Accordingly, the
invention relates to the novel esters of formulae I and
VI, preferably wherein R! represents an isopropyl'group,
in particular, to the novel compounds of formulae IA and
VIA. '
10 Step (a) of the reaction according to the invention
is generally carried out in the absence of solvent. The
reaction is carried out at a temperathre between ambient
temperature and a temperature at which the reaction
mixture is completely molten, preferably at an elevated
15 temperature, preferably between about 100 and 160 °C, in
particular, between about 110 and 150 °C and most
preferred, at about 135 °C. As a rule, the reaction can
be carried out under a reduced or elevated pressure, but
preferably it is carried out at ambient pressure.
20 In a particularly preferred embodiment, 0.5
equivalents of the sulfuric acid (about 98% by weight)
are added to the compound of formula II, preferably.
formula IIa, in particular nitrapyrin (NP), at
temperatures between about 100 to 130°C, in particular
25 about 110 to 125 °C. Subsequently, the remaining amount
of sulfuric acid (about 0.5 equivalents) is added at
temperatures between about 110 and 140 °C, in particular
about 120 and 135 °C. As a rule, the total amount of
sulfuric acid is added to the compound of formula II over .

30 a period of about 2 to 6 hours. The reaction mixture is



mxture is conpletely nolten, preferably at an elevated 15 tenperature,
pref erably between about 100 and 160 [err]C, in particul ar, between
about 110 and 150 [err] C and nost preferred, at about 135 [err]C As a
‘rule, the reaction can be carried out under a reduced or elevated
pressure, but preferably it is carried out at anbi ent pressure. 20

In a particularly preferred enbodi nent equi val ents of the sulfuric
acid (about 98% by wei ght) _are added¥% to t he conpound of fornula I,
preferably. formul'a I'la, in particular nitrapyrin (NP),

t enper atures between about 100 to 130[err]C, in particular 25 about 110 to
125 [err] C. Subsequently, the remaini ng anount of sulfuric acid (about

0.5 equi val aiiiet) preefskitl yatstirrdd e tainpers thaiase detalkan 11100 ardl 140
[err] C, in[¥¥t|@ I.ar about 120 and 135 [err]C. As a rule, the total .
anount of G u%uric acid is added to the conpound of forrmula Il over 30

a period of abouin arcther@articlilarlsagiiefertied Wibddiment of the
10 then eferabl Stirred.at te eratugﬁg bet en 110 and © 140
ASGREAS di héh

C. ind, L8 15he) A d'f t he process

according t@q’diaralrétﬁfﬁ,l Gh parkilcalard adowqul val J.Swaléhﬁk%r g about
1.3 equivalents, of the sulfuric aC|d (about 98% b melght) are added

to the W%Iﬁ&’fﬂ/l%@%’r‘i) edghiduifF o 9, the

preferably ftquraﬂlaaﬂdneétnynﬁa:réﬁdaﬂoﬂaﬁld duhd D fo¥mula 1tlerrper atures
between 110 to 140C, and, in particular a about 135 C within about 1.5

to 4.0 hour PrefafaRinefiqmmula Iaye %mn%%% M napwrdmn GYPhmiat

preferred tenipiiAhRidy Sdtam a0 2d A sbNMOUEhd, in partddlad hase
preferrg& reaction conditions, the reaction of step (a) is typically

conpl et &4 wiakaut alt?o"n G grithin 9bqq1= Per it%uI4n0 IBIRS -4 SUPSSRRPELY -
The resul ti nhd GaEd LI MbH S AP RSP 2 1 HP Priferred

temperature range for 2 to 4 hours.
Under these preferred reaction conditions, the
_ reaction of step (a) is typically completed within about
l§ 3 to 8, in particular about 4 to 6 hours.

The resulting reaction mixture comprising a compound
of formula IV and/or V 6r a tautomeric form thereof is
preferably added to the amine or alcohol of formula III
in a melted form or upon dilution with an inert solvent.

20 Preferred solvents for dilution of the resulting
intermediate of formula IV and/or V are highiy polar
solvenps,_for example, nitroalkanes such as nit;oethane.
In a preferred embodiment, the melted mass comprising the
intermediate of formula IV and/or V is transferred to the

25 amine or alcochol of formula III. _ )

Step (b) of the reaction according to the invention
may be carried out in the absence or presence of a
diluent which promotes the reactlon or at least does not

_1nterfere with it. Preferred are apolar solvents,

30 sultably belng aliphatic hydrocarbons, such as hexane or
cyclohexane, chlorinated hydrocarbons, such as



of formula IV and/or V or a tautoneric formthereof is preferably added

t:o the am ne or al cohol of fornula Il in a nelted formor upon

dilution with an inert solvent. 20 Preferred solvents for dilution of the

resul ting internediate of fornula IV and/or V are highly polar

sol vents, for exanple, nitroal kanes such as nitroethane. In a preferred

enbodlnent the nmelted mass conprising the I ntermedi ate of fornula IV

and/or Vis transferred to the 25 amnine dr al cohol of formula I11.

Step (b) of the reaction according to the invention may be carried out

ih_the absence or presence of a di l uent which pronotes the reaction or
| east does not interfere with it. Preferred.are apol ar sol vents, 30

sun tably beImmdmﬁlﬁd&@pqarzbmsm%@ﬁad@xw ftomaticycl ohexane,
chl ori nat ed hydrocarbons, such as di chl oronet hane or 1,2

di chl or oet hANKIXQRATHAHFt iSUCh 25 HRINERSD A% XHRNEa LR SiTdrest xyl ene, or
mxtures-  thd&€OfIn lthd @&@@héﬂ"%hé E%ﬁé%d‘ﬁ%@tszfxﬁdﬁ% in

step (a) is reacted with an alcohaol of fornula I .__oxy en) t he

reaction i s 3%8R ck) xHeackebwith @ ﬁ°°h°1e>&fe T(S‘ful@alféﬂal
General | g, thé‘yg[e%ﬁct L7 \aeéatbﬁrbn s %l%élfl§ Q:”a{’ﬂlféd Idut( &itﬂ\l%%% . s

carried out presence a base. SUitable bases are tertiary
organi c eHBGRSS %@a& éterIQi'le]yI arﬁwalllnhpé’rhq digagtion withetany| ani ne.

The reacti Ol UKIUShil 111 P HB1Cis_ cal2hEReBuRTRhCRhe! eTPEr at Ur e

and the reflux tenperature o he reaction m xture, preferabl
el evat ed t elgreasangeLLt a hfaqheémenﬁhke Tasas] awR) t{esrrtr:]a@y iQrganig cuI ar,

bet ween abomgmlneﬁ]%&p%sl?é}l r,{ ?ﬁ%can lsgieé,ﬁtg at about 80

[err]C. 15 e reaction o carried ‘out under a
reduced 18r diziethatl amigues.the mﬁaqm@men@olqonducueﬁ at adiemparatnrent

anbi ent pre§giifsen ambient temperature and the reflux temperature of
the reaction mixture, preferably at elevated temperatures
between about 50 and 140 °C, in particular, between about
60 and 120 °C, and most preferably at about 80 °C. .

15 The reaction of step (b) can be carried out under.a
reduced or elevated pressure, but preferably, it is
carried out at ambient pressure. ,

Under the preferred reaction conditions, the reaction
is generally completed within about 0.5 to 5, and, in

20 particular, about 1 to 4, hours. _ .

Alternatively, the intermediate product obtained in
step (a) may be treated with an alcohol of formula III
which used in excess or in the presence of an inert
diluent such as toluene, preferably with an aliphatic

25 alcohol having 1 to 6, in particular 1 to 3, carbon
atoms, and most preferably, with ethanol or isopropanol.
The reaction of step (b) with an alcohol of formula III
(X = oxygen) is generelly conducted at a temperature
between about 0 °C and + 120 °C, preferably at elevated

30 temperatures between about 20 and 85 °C, in particular,



Under the preferred reaction conditions, the reaction s general ly
‘conpl eted within about 0.5 to 5, and, in 20 particular, about 1 to 4,.

hour s. Al ternatively, the i nt er medi at e product obtained in step
(a) may be treated with an al cohol of forrmula Il whi ch used in excess
or in the presence of an inert di l uent such as toluene, preferably with
an aliphatic 25 alcohol having 1 to 6, in particular 1 to 3, carbon

atons, and nost preferably, with et hanoll2or i sopr opanol . The reaction
of step (b) with an al cohol of fornula III (X = oxygen) is generally
conducted at a tenperature bet ween about 0 C and + 120 [err]C,

preferably at el evated 30 tenperatures between about 20 and 85 [err]C, in

particul ar, petween about 40 and 70 °C, and most prefeXably at kaiswgen about
40 and 70 [err]C and nost preferably at about 65 [err]C The

resul ting e "GOf formula |, wherein X represents oxygen, is

preferably reactmé \Metéhﬂﬂlexgaréslteﬁ ofoffdraiud a,! Whereinhx presence of a
base and an inert sol vent which promtes the react,ion or | east does

not i nt FaRKasaRtS 9AYI e fies rﬁfﬁ?&?@-hr”@%ﬁﬂ withy 5 %@mne such as

sodi um et "oy dor 1P 14N 81 Rchd q@;eé?sxeéeerdﬁca basel#hRRA] &rneiQi vents,
particularly aliphatic hydrocarbons, 10 such as hexane or cl ohexane,

chl ori nat ed SfA¥esdartuieh promafias, the Heagtdnmahate J@raSF oes not
di chl or oet hqrfeeeffere wﬂwrﬁ'%%ﬂ@&% %Mnee%éloléa%ﬁegyl ene, or

m xtures of any of these solvents. primary am nes of fornula

111 (R err] Suh afermodipm mefhaxidda o cﬁﬁdjd-lﬂb eréwmde-t Frefienreadr the
transfor mat i qpﬂhf%ﬁvéﬁté 08848 dul d¥1%, ) BHAS CThydrod¥yBiL |- the

salts of fornula’l' are forned
such as hexane or cyclohexane, chlorinated hydrocarbons,

such as dichloromethane or 1,2 dichloroethane, or
aromatic hydrocarbons, such as toluene or xylene, or
mixtures of any of these solvents.
When primary amines of formula III (R? represents a
15 hydrogen atom) are used in the step for the
transformation of an ester of forﬁula I into an amide of
formulé I, the salts of formula I’ are formed:

II

20 wherein A, A%, A% A%, A° Hal and R? are as
hereinasbefore defined. '

The obtained heteroarylcarboxylic amide or esters of
formula I may be purified by standard procedures, as, for
example, by crystallization or chromatography, in-

25 particular, by crystallization. HowéVér, since the
compounds of formula I are'obtaiﬁed in high purity with

. the instant process, it is also possible to use the
obtained product without further purification fo prepare



[err] 20 wherein Alerr], Alerr], Alerr] , Alerr], Alerr], Hal and R2 are
as her ei nasbef ore defi ned. The obt ai ned heteroaryl carboxylic

am de or esters of formula- 1 nmay be purified by standard procedures,

as, for exanpl e, by crystallization or chromatography, in 25
particular, by crystallization. Howevet’ since the conpounds of fornul a
| are obtained in high purity with the instant process, it is also
possi ble to use the obt ai ned product without further purification to

pr epare 13

(het er 0) ar pevesnlar s Wt et yTcaboepl D6 eaiaes ok esteksrsgla VI.
In a preferred praocess of the invention a salt of formula |I' obtained

by the red@i™WHaVhm ester of 5 formula | with a primary amne of

formula Il (R%h =2 iPrdferred Prdsddy sPnes t Bvént Dohhe seIpognds of
formul a VI wi thout the use of any addifional base. “In a
parti cul arfSEMH & 'r é%Prc-ﬁPdEﬁfi Rhtthe “Fegction of @Rt e8KercBhcent r at ed

sul fursc agd9nd128% Ry t1ei D1 D inaryl Cardthele do £ OFbhuLaNPOUNgRdf=floy nud a 11, in
particul ar . nitrapyrin (NP), over a period of about 2 to 4 hours at
about 135 4igFeqtdy BRAYYSERD i IRF Qi e reeTROURAS r@f formubsuV?! 2 to 4

hours at 3pUHouBXHE UL of Eh P NETonE] t88s8BSS whi ch consists of a

m xture of internediate IVal and Val is 15 added to a mi xture of an
aromati c hydr ddarb@priirulariyy Ryekgrred (eedbment x9f ekBisand three (3)

equi val entshyent ¥n Alcdn&atdd A FhFid dicigt 1999 LY wbEgREPPRBO! , at
a tenperature below 60 [err]C. The resulting reaction m xtufe I s washed

wi th WAt eraddedyriardiie sempowid fof niprmuela D, oin particular
nitrapyrin (NP), over a period of about 2 to 4 hours at

about 135 °C. The resulting mixture is stirred for about
2 to 4 hours at about 135 °C. The obtained melted mass
which consists of a mixture of intermediate IVal and Val is

15 added to a mixture of an aromatic hydrocarbon, in
particular, toluene or xylene, and three (3) eguivalents
of an alcohol, in particular, ethanol or isopropanocl, at
a temperature below 60 °C. The resﬁlting reaction mixture
is washed with water. A primary amine of formula III (0.9

20 to 1.2 eq.), preferably a halogenated aniline, in
particular 4-fluoroaniline, and subsequently, sodium
alkoxide, in particular, sodium methoxide in methanol,
are added to this solution at a temperature of asoui 70
to 100 °C with stirring for about 1 to 3 hours. The

25 solvents are then removed by distillation. The resulting
sodium salt of formula I’ is obtained in high yield as a
mixture in the aromatic hydrocarbon and is used for the
preparation of a compound of formula VI, preferably a N-
(halophenyl) 2-(haloalkylphenoxy)-pyrid-6-

30 ylinecarboxamide, in particular, N-(4-fluorophenyl) 2-(3-



20 to 1.2 eq.), preferably a hal ogenated aniline, in particul ar
"4-fluoroaniline, and subsequently, sodium al koxi de, in particular,

sodi um net hoxi de i n nmet hanol , are added to this solution at a
tenperature of about 70 to 100 [err]Cwith stirring for about- 1 to 3
hours. The 25 solvents are then renoved by distillation. The resulting
sodiumsalt of fornula I' is obtained in high yield as a m xture in the
aromat’i ¢ hydrocarbon and is used for thé4 preparation of a conmpound of
formula VI, preferably a N (hal ophenyl) 2-(hal oal kyl phenoxy) - pyri d- 6-
30 ylinecarboxam de, in particular, N (4-fluorophenyl) 2-(3-

14 trifluoronethyl phenoxy)-pyrid-6-ylinecarboxam de w t hout

further pur ithligalio?dme thyl phenbk§) oA\ e és-Afi nledafboXamide’ whitheritai ned
accordi ng to the present invention are preferably treated with an 5
al bohol of fexkes parifdcetdoRly with an aromatic al cohol,” in which

R4 represents atpebgbpbldsPBENtormula@ AUy T" RRthifedaaccdrding
hal oal kyl phenyl group, “nost preferably with 3-trifluoronethyl phenol,

optional ly it® the presendsdavension gase PRefesabilye tregtegemithign _
Pref erregd bageshde ofe ey rmil10N 4SS pile FlEM1y with $r06dame3ech as sodium
nmet hoxi de, sodi um et hoxi de, : sodlunmhgdrOX|de or potassi um hydr oxi de.

Preferred a®dcoholapdingwhish, &t sepresenks appubpbisBtednPBenpleferably’

al i phatic hydraear ReN$a r3YSh1a%, NEX ¥ A1 Hssa > modleor i nat ed
hydr ocar bon ,os%gh asiﬁ._chl or onet hane or {@Zﬂg dic Ic‘)%get hane, or
aromati ¢ hy preferebly, wikdh 3xdnifilyeremethydiphefiodne opdiiongldds iduch as

di met hyl f or gagjd di Rty I %gpr%%f%' Rijyy| pyrrolidone, or

m xt ur es of_lﬁle %gﬁ$e§Feiﬁg;e ?%lventgf 01 The reaction of the conpound
of formi®a | or Prefgrred basgs areometads aflkomidgsvior metgdneral ly carried

out at a  pydroxides such as sodium methoxide, sodium ethoxide,
sodium hydroxide or potassium hydroxide. Preferred are
apolar solvents or polar aprotic solvents, preferably
aliphatic hydrocarbons, such as hexane or cyclohexane,

15 chlorinated hydrocarbons, such as dichloromethane or 1,2

dichlo:oethane; or aromatic hydrocarbons, such as toluene
or xylene, of'amides such as dimethylformaide, N,N-
dimethylacetamide or N-methylpyrrolidone, or mixtuies of
any of these solvents.

.20 The reaction.of the compound of formula I or I’ with
an alcohol of formula VII is generally carried out at a
temperature between about 0 °C énd + 250 °c, preferably'
at elevated temperatures between about 60 and 200 °C, in
particular, between about 140rahd 180 °C, and ﬁost

25 preferably at about 160 °C.
In a particularly preferred embodiment, the solution
of the compound of formula I, in particular N-(4-
fluorophenyl) 2-chloro-pyrid-6-ylinecarboxamide in the
aromatic hydrocarbon obtainednaccdrding to the invention,.
30 is added to a mixture of the base, preférably a alkali

hydroxide, in particﬁlar,-potaSSium hydroxide, a polar



tenperature between about O [err]C and + 250 [err]C, preferably at

el evated tenperatures between about 60 and 200 [err]C, in particul ar,

" bet ween about 140 and 180 C,. and nost 25 preferably at about 160 [err]C
In a particularly preferred enbodi ment, the solution of the compound of
formula I, in particular N-(4- f1 Udr ophenyl )

2-chl oro-pyrid-6-ylinecarboxam de in the aromati ¢ hydrocarbon obt ai ned
according to the invention 30 is added to a mixture of the base, preferably
a al kal i hydroxide in particular, potassium hydroxide, a polar

15 d}Tt s%flx)’é%ﬂb i Méi&ﬂéf Wﬁ*&iﬁ@é@i@éé&@ﬁléé; and
al coh

the aromatic of forrmula VII, In partlcu ar,
3- hydr oxy #ave diheé faxema e @a]tc‘ﬁlﬂ)thfl(ﬁP’tWJiaﬂfd’{%nr riw paxticularesul ting

m xture i ﬁg' B £50s twm@etg@%Mqoo 5t&4—p450o@00.rﬁgr r] C and

"t he aronatlc hydr ocar bon a wat er formed during the reaction is
di still ed msfsulting Suisctuperits yheatrd rﬁ9<tti§!@¢léaf'slﬂ¢$ cetiveen cghout

t t f r db
ST BT Y AP éﬁ)éhéﬂgﬁ ﬁiyre3| %plan FEPeE it

distilTation under reduced pressure s diluted with an
apol ar solfcsmed idnping i the areacticn m&tdnr%tb’tl%ﬁ o»®€ic and aliphatic

hyd bays, t hydr oxi de. Th
ydrocar e"’a&g’sep I bl e féﬁ:hf’fle&oé‘t?oé‘feﬂé@é' ydroxi de. The

aqueous phas renoved an e organic ase is dried. The
“resul ting temperzdtures Lot lautl bytd A fhidursit iTre aoabmnltahd dried at

or of or r ed "SRSIE HF UL ac G UiRdte PGS pressuze, RO P o 1 (X
= oXygﬁn)nesxdﬂanxnidlluwedrwxﬂheﬂnxﬂpﬂlaﬁ sinnne,wim parepcdta¥ and the
P he o RSB Bt SEU k1 QYR g sbBEURE' ) Lrear e
parti cul amashedfwithedwatrdoodman ajuadis aldpeki hydroxidée Phesent
inventiona&gg%égnﬁhg§¥1{§ﬂ§é¥gr f%ﬁngégbved and the organic phase
is dried. The resulting crystals are collected by
15 filtration, washed and dried at elevated temperatures and
reduced pressure. “
- In another preferred embodiment of the present
invention an ester of formula I (X = oxygen) is reacted
with an alcohol of formula VII (step (c)) and the
20 resulting ester of formula VI (X = oxygen) is
subsequently treated with an amine of formula III (X =
NR?) (step (d)). )
In a particulérly preferred embodiment of this ;spect
| of the present invention, the ocbtained melted mass which
25 consists of a mixture of intermediate IVal and Valis added
to 5 to 15 equivalents of an alcohol, in particular,
isopropanol, at a temperature between about 20 and 95 °c.
The resulting reaction mixture is diluted with an
aromatic hydrocarbon and washed with water.
30 The resulting solution is added at temperatures from
120 to 160°C to the phenolate which is obtained by



25 consists of a mixture of internediate IVal and Val is added to 5 to

15 equi val ents of an alcohol, in particular, | sopropanol, at a
tenperature between about 20 and 85 [err]C. The resulting reaction

m xture is diluted with an aromati ¢ hydrocarbon and washed with water.
30 The resulting solution is added at tenperatures from 120 to
160[err]C to the phenol ate which i.s obtained by

16 '~ .treating an al cohol of f{{nul&6V1I (1.01 to 1. 30, in
particular about 1.22 eqU|vaIents)fand -a sol ution of sodlun1aIKOX|de
in - pariticular, sodiumnethoxide, in an ~ alcohol (1.01 to 1.30, in

particul ar, about 1.22 5 equivalénts sodi um al koxi de) in an aromatic

hydrocarbongreatih§ Ba' hieghal. okyESpRudh ¥R (140€ €8t €P36¢) in
Preferably, the_ exCess of the_remmining alcohol is rempved hy

di stillati oRaBEigndarneaboptsrlof2f sARiValents) andaadﬁalPﬁlPﬁe°§henolate

The 1 eact| 0goflhihaekba1H83 o4 baxiloutlioy! sbdluithbenchEaapdikonh ot thi s
tenperature for about 2- urs to conplete the reaction. An am ne of

formul a ajlephpd. Qltglth éq??aléﬁtE?rtbpﬁiéFabF?OEth&FBgenated

am"f“%S'“eaﬁibhiuhﬁé séaihmoaﬂﬁakhaa? iR ﬁﬂdsﬂohatﬁéehydroES§Bbh'“9
reaction mxture at 120 - 150[err]C, in particular, 15 at about 135 ¢,

optional ly #9|paw@acs}aaddxmbeaesaau&ﬁp -1487RoXBYEP i(R) particul ar, sodium
met hoxi de S@EQEEQ?RIB” the 8§Eé§¥tbf ﬁﬂ@“ Eﬁalﬂiﬁgeéﬁébyoﬂ @8 to 0.20

equi val ent s ticular, about equi valents) 1n 10 to 60
m nut es mAtNe@pﬁﬂdtbﬂed@§tdlé§tlpatb9ﬁ°§§ the gstemopf2foymuda(dtds (d)).

The reactiogg HbétEFethé ?héﬁ&fggéorT?§5féQBF%gﬁ hﬂxéuFQui§ kateéf g 150

[err]C, in particula err to co ete t e reaction.
The novl) prbouts14A=BBOSCt andakeptoat thQSptsmpsrasnre fogf about 2-

het eroaryl cgr Ag¥aa €65 cbiiph 6ERNLAa! raGRLEoATY AholnZfeYbe! EBriahag readily

avail abl e rea
III (0.9 to 1.2 eqgivalents), preferably a halogenated

aniline, in particular, 4-fluorocaniline is added to the
resulting reaction mixture at 120 - 150°C, in particular,

15 at about 135 °c, optionally. followed by adding a sodium
alkoxide, in particular, sodium methoéxide solution (in
catalytic amounts, preferably 0.05 to 0.20 equivalents,
in particular, about 0.13.equivalents) in 10 to 60

"minutes with simultaneous distillation of the alcohol

20 wused (step (d)). The reaction mixture is stirred for
about 1 to 4 hours at 120 to 150 °C, in particular, at
about 135°C to complete the reaction.

The novgl process enables-to carry out thé production
of heteroarylcarboxamides in technical scale and high

25 yields using readily available reagents. _

In order to facilitate a further understanding of the
invention, the following illustrative examples are
presented. The invention is not limited to the specific
embodiments described 6r_illustrated, but encompasses the

30 full scope of the appended claims.



In order to facilitate a further understanding of the ‘invention, the
followng illustrative exanples are presented. The invention is not
limted to the specific enbodi ments.described or illustrated, but
enconpasses the 30 full scope of the appended cl ai ns.

17 EXAMPLES Exampl e 1

Preparatlon of N-(4-fluorophenyl) 2- chloiipyrrd-G- 5 vyl carboxam de

[Alerr] is N, Alerr] is d-C, Aerr] nd Alerr] are CH Rerr] is 4-
fluorophenyl, X is NR[err] and Rerr] is Hin the conpound of formul a

[] Concentrated sulfuric acid (98% by weight, 98.1 g, 1 nol) 10 is
added to 2-chloro-6-trichloronethyl pyridin (NP, 231 g, 1 nol) over a
period of 4 hours. 50% of the sulfuric gxAMpPLES i s added at 120 [err]C, 38%
at 125 [err]C and 12% at 130 [err]C. The resulting mxture is stirred
for 40 mnutes at 130 [err]C A vi scous nelted mass i s obtained

consi sting Ofxz2B8%e0h a 15 mxture of internmediate IVal and Val with

Rl err] -being H and Hal being d. This mass is added to a m xture of
4-f1 uoroani | Poeparagion of N-{4+fiuprophenylhyPaghberopyrid-§- 2 nol) and

t ol uene {@4r gxghlhgnperatures bet ween 20 and 100 [err]C within 45 20
m nutes. The tlonrn§UMe|s haﬂedto , tenperatures

bet ween 80 afid* 129 Werdi d=afd € i A edAf @ndA’ are §8ur R'The Arxture is
treated with ydgoghl ghe A [ 80 [err]C
and the phasggggtf:gbhgiwE k EQ gﬁ %edr%s s?lnl(’lg s %ue??ég‘rf]@&‘ﬂh@ o .
N- (4-fl uor opfiemph)la23] 2- chloro pyrid-6-ylinecarboxam de in toluene is used

for  the pLERaRRLLRE4CkuNELPIE! HREAPRERY! by2ubsanht, 98.1 ¢, 1 mol)
| 10 is added to 2-chloro-6-trichloromethylpyridin (NP, 231 g,
1 mol) over a period of 4 hours. 50% of the sulfuric acid
is added at 120 °C, 38% at 125 °C and 12% at 130 °C. The
resulting mixture is stirred for 40 minutes at 130 °C. A

viscous melted mass is obtained consisting of >90% of a
15 mixture of intermediate IVal and Val with R being H and
Hal being Cl.
- This mass is added to a mixture of 4-fluoroaniline (122.0
g 1.1 mol), triethylamine (202.0 g, 2 mol) and toluene
(752 g) at temperatures between 20 and 100 °C within 45
20 minutes. The resulting reaction mixture is heated to
temperatures between 80 and 120 °C and stirred for one
hour. The mixture is treated with 560 ml of hydrochloric
acid (7.5 % by weight) at 80 °C and the phases are
separated. The resultlng solution of N- (4~ fluorophenyl)
25 2-chloro-pyrid-6-ylinecarboxamide in toluene is used for
the preparation of N-(4-fluorophenyl) 2-(3-
trifluoromethylphenoxy)-pyrid-6-ylinecarboxamide without
further purification.



_trifluoronethyl phenoxy)-pyrid-6-ylinecarboxan de w thout further
purification. Exanple 2 .Preparation of

N- (4-fl uorophenyl) 2-chloro-pyrid-6- yl car boxam de [Alerr] is N,
Alerr] is A-C, A3, A4 and Alerr] are CH, Rerr] is 4- 5 fluorophenyl, X
is NR[err] and R2 is Hin the conpound of formula I] Concentr at ed
sulfuric acid (98% by weight, 127.5 g, 1.3 nol) is added to

2-chl oro-6-tri.chl oronmet hyl pyridin (NP, 18 231 g, 1 nol) over a period of
.three:hours at 135 [err]C. The 10 resulting mixture is stirred for three

hours at 135 [err]C A viscous nelted mass is obtained consisting of a
m xture - of internmediate I'Val and Val with R err] being H and Hal being
A, correspgpgifet® a yield of >95% based on NP, This i ntermedi ate

product shows a strong |nfrared band at-: 1770 15 cn}l |nd|cat|ng a
car bonyl chl Brepratbon I\ plrenyl) 27¢h A ;
130.2 (CH 5 3) 143 7 (C—2) 151. 4 (CO 6) 151.5 (CH4),
164. 1 (C;C»}%§%?§°§h£%§% mass i s gdded to a_m xture of W4 fl uoroaniline
(166. 49 A 3N, Atﬂ-ﬁe?ﬂrypanﬂne AYend A, azenH)y Bhdis ofTiene (752 20 g)
at tenpeyaty &ﬁﬁf o 'RRCiQVar | bund o#° M nutes.
The resultln reg‘%ltl n1xture |saLeaE£dig A" in ?gﬁpggagupgs getmeen 80 and
100 [err]C:ﬁﬂum%lﬁrIbd for one hour. The nixture is treated with 500 m
of hydrochl \/ g de t he phases are-
25 separate §6h§%6t¥%§% ?é%fgglgt?%ﬁaoré%feéyf L i7]5 & £

2-chl or o- pymod} 61§'Iaddedrb@xMhlhorm-Gﬂtuml@solemyrldlntmP,
preparation ( r °

trifluorone %§I%;e%d§§¥9p§fggq% %$Zﬁé%d? X%ﬁ?%eh°u¥% a¥ 135 c h?
purificHti ones@bting mixture is stirred for three hours at 135 C.

A viscous melted mass is obtained consisting of a mixture
of inteimediate IVal and Val with R? being H and Hal being
Cl, corresponding to a yield of >95% based on NP. ' This
intermediate product shows a strong infrared band at 1770
15 om-1 indicating a carbonylchloride group. 13c-NNR (TMS /
nitromethane-ds): & = 130.2 (CH-5), 135.3 (CH-3), 143.7
(C-2), 151.4 (cCl-6), 151.5 (CH-4), 164.1 (C=0) ppm.
The mass is added to a mixture of 4-fluoroaniline (166.4g
1.5 mol), triethylamine (202.0 g, 2 mol) and toluene (752
20 g) at temperatures between 20 and 80 °C over a period of
45 minutes. The resulting reaction mixture is heated to
temperatures between 80 and 100 °C and stirred for one
hour. The mixture is treated with 500 ml of hydrochloric
acid (1.0% by weight) at 80 °C and the phases are o
25 separated. The resulting solution of N-(4-fluorophenyl)
2-chloro-pyrid-6-ylinecarboxamide in toluene is used for
the preparation of N-(4-fluorophenyl) 2-(3- :
' trlfluoromethylphenoxy)-pyrld-6-ylinecarboxamide without
further purification. '
30



19 ~— Exanpl e 3 | Preparation of N-(4-fluorophenyl) 2-chloro-pyrid-6-

yl car boxam de (Alerr] is N A2 is d-C, Alerr], Alerr] and A5 are CH,
Rlerr] is 4- 5 fluorophenyl, Xis NR2 and R2 is Hin the conmpound of
formula 1] Concentrated sulfuric acid (98% by weight, 310 g, 1 eq.)

s added to 2-chloro-6-trichloronethylpyridin (NP, 730 g, 1 eq.) over a

period of 6 hours. 50% of the sulfuric acid 10 are added at 120 [err]C, 35%
at 125 [err]C and 15% at 130 C. The IPesulting mixture is stirred for 30
mnutes at 130 [err]C The viscous nelted nass obtained is diluted with
nitroethane (500 m) at tenperatures between 80 to 90 [err]C The
resul ting solution Is added to a m xture of 4- 15 fluoroaniline (122. Qg
1.1 eq.), tr B% a@ ne. (202.0 g, 2 eq.) and nitroethane (250 nm) at
tenperatures’b en 50 and 80 C. Subsequently, the mixture is heated-
to 90 [err] @repasttilorsidfl N-nid-ffiimarophenyl) ~thdodoepdyeiatiet (10% 700
m) is added;at io !err C and the aqueous phase is separated. 20 The
product is = solution in nltronethane . mhlch is used for

t he prepar atizdnisf Ni- aa iswle:phemi/,l )A and A® are CH, R''is 4-

Q..

2- (3 trifluo oneth I 2 hnec boxa, de t further
purifi ca% I ?’d.smﬁﬂ PPé’ﬁ'a atﬁ)n ot?t hads %‘P%?H% ?E
N- (4- quoroﬂhﬂmwdDaZI] chl oro- pyri d- 6- ylcarboxan1de (A[err] is N,

FI tor opheny Conedtagsd, gy 9l (S {id abasitig B0 o rorsinda 11
is added to 2-chloro—6—tr1chloromethy1pyr1d1n (NP, 730 g,
1 eq.) over a period of 6 hours. 50% of the sulfuric acid

10 are added at 120 °C, 35% at 125 °C and 15% at 130 °C. The
resulting mixture is stirred for 30 minutes at 130 °C.
The viscous melted mass obtained is diluted with
nitroethane (500 ml) at temperatures between 80 to 90 °C.
The resulting solution is added to a mixture of 4-

15 fluoroaniline (122.0g 1.1 eq.), triethylamine (202.0 g, 2
eq.) and nitroethane (250 ml) at temperatures between 50
-and 80 °C. Subsequently, the mixture is heated to 90 °C
with stirring for one hour. Hydroéhloric acid (10%, 700
ml) is added at 70 °C and the aqueous phase is separated.

20 The product is obtained as a solution in nitromethane, |
which is used for the preparation of N-(4-fluorophenyl)
2- (3-trifluoromethylphenoxy)-pyrid-6-ylinecarboxamide
without further purification.

25 Example 4 _
Preparation qf the sodium salt.of_N—(4-fluorophenyl) 2-

chloro-pyrid-6-ylcarboxamide

[a' is N, A? is cl-C, A3, A‘-an'df_-As are CH, R* is 4-

fluorophenyl, X is NR? and R? i&.H in the compound of
30 formula I} L |




20 Concentrated sulfuric acid (98 % by weight, 127.5 g, 1.3

‘ir's added to 2-chloro-6-trichl oronmet hyl pyridin (NP,
period of 3 hours at 135 [err]C. The

nol )

231 g, 1 nol) over a
resulting mxture is stirred for 3

hours at 135 [err]C. 5 A viscous nelted nmass i s obtained consisting of a

m xt ure of internediate IVal and Val with R err] being H and Hal being
Cl, corresponding to a yield of > 95@6b§§ed on NP. The mass 1s dosed to
a mxture of toluene (500 mM) and 3 qui val ents of ethanol at a

tenperature below 60 [err]C. The 10

with water tw ce. The obt ai ned sol ution contains 30% w v et hyl

chl oropyri d- 6-yl carboxyl ate in toluene which corresponds

2-

90% based ocohientrkited salifurie atid (98 % by. dedghk,an@7s6bgeqldedt|y
sodi um met hoxi.de ,i n anal ,15 1.6 _eq; .30% w v [ dded t

sol ution at ™1} i a4gs afﬁr3_SP1§§°rgfﬁféc%#Pﬁ°§%F$VﬁR rﬂgg“t&gin
sol vents ar @3nerpvadmol )dioterl hapeaiodleE Behoutrisngt 135s8¢i.uheal t is

obtained in 95%.yi.eld as.a m xtu

ne and ii3gsee.for

re.in t ol,u
pr epar at i on *EEUNFRI EBXtPFﬁoFEpﬁgﬁ§Ffd £or°3"R05:8" 8¢
2- (3-trifl uor &risidonsp RR1ver) maps dsbobtaingd eonaiboing o€ w mistxieur t her

purification (Exanmple

N- (2, 4- di f | @Fr IPF&ETH

dA_[ felr r] i Sth:-lIQ o%'ﬁreéklﬁhﬂhnd@ngz&bew&]e_la{f eﬁca,_ 9BE%ebéke'de od, m?%. Thel 1 30
| uor opnen , A IS an N In e _conpo 0 ornul a

Anal ogous t ﬁblﬁr8€§§é &@é@rpﬁéguFﬁ E;;ﬁﬁﬂgefﬁ 33%0 ml) and 3.

chl or 0- 3- t I ieRfuivfaQiERity loF eithianoll23t @ tbmpelthtugel BRARI60 °C. The

10

15

20

30

resulting reaction mixture is washed with water twice.

The obtained solution contains 30% w/v ethyl 2-

S
ours.

t he

sate pdpardi Vel wien RE belpgi gha Hafpetasy

chloropyrid-é-ylcarboxylate in toluene which corresponds

to a yield of 90% based on NP. 4-~-Fluoroaniline (122.0g.
1.1 eq.) and subsequently sodium methoxide in methanol
(1.6 eq; 30% w/v) are added to this solution at a
temperature of 85 °C with stirring for two hours. The
solvents are removed by distillation. The resulting
sodium salt is obtained in 95% yield as a mixture in
toluene and is used for the preparation of N-(4-
fluorophenyl) 2-(3-trifluoromethylphenoxy)-pyrid-6-
ylinecarboxamide without further purification (Example
8).

Example 5

Preparation of N-(2,4-difluorophenyl) 2-chloropyrid-3-'

ylcarboxamide
(a% is N; A is Cl-C, A%, A' and A® are CH, R! is 2,4-

difluorophenyl, X is NR? and R? is H in the compound of

formula I]

Analogous to the process described in Exaﬁple 1, 2-

‘chloro-3-trichloromethylpyridin (231 g, 1 mol) is treated

resulting reaction mxture is washed

to a yield of

The



21 = with concentrated sulfuric acid (98 % by weight, 98.1 g, 1
nol) and subsequently reacted with 2,4-difluoroaniline (142.0g 1.1 nol)
in the presence of trietylam ne and tol uene. The resulting solution of
N-(2,4-difluorophenyl) 5 2-bhloropyrid-3-ylcarboxam de in toluene is used
f'or the preparation of N-(2,4-difluorophenyl) 2-(3- :
trifluoronethyl phenoxy)-pyrid-3-yl carboxam de w t hout further
purification. . 10 Exanple 6 'Preparaﬂion of isopropyl

2-chl oropyrid-6-yl car boxyl ate [Aferr] is N, Alerr] is d-C, A3, A4 and
Alerr] are CH, X is Oand Rerr] I sopropyl in the conmpound of formula
I] Concentrated sulfuric acid (98% by weight, 510.2 g,. 5.2 15 nol) is

added to 2- ghilt) Tdhddrntl P BRIIBUA idbie (IP.% by v%’-i”glﬁa, Hgml )gover a
period of three hours at 135 [err]C. The resul ting mxture is stlrred

for three houmeld ang; guhsequently greacked didd (Zod yoroaRtigiine)
consi sting o(m.mogdme mol) Gfn 'ﬁlié?rﬂ%’ééﬁc?e Iaﬁltﬁrwwﬁmﬂaé afd err] being

H and Hal being 2 , correspon in to an a nost quantltatlve yi el d based.
on NP. The rk@kugne4Fhei tion of N- Recd—difluongphenyldr 30

m nutes st ar#d’lﬂ.&ﬁoﬁﬁ?ﬂaﬁ@-ﬁ%&@éﬂlﬁe :.n Wik i aRd OGRS

[err] C. Renmining isopropanol renmoved by distillation under -reduced
pressure||1RFﬁRﬁ?@E}QRnﬂisN‘W%;ﬁ?ﬁﬂﬁ%@Qﬁ?HhQﬂﬂk% 3ritd@ure is added to a

m xture of xykefgdrGi iﬂﬂﬁﬂﬂs tc .-Hi%k dd16AltHYhd 0 S0
[err]C the organic phaséﬂ%s separate -@ was ecrn\l/a'th wat er (1000 g).

‘The obt ai nedfuxthen PwHdsication. drjed and concentrated by distillation of
xyl ene under 30 reduced pressure (250 nbar). The resultlng product (2070
g) contains 34.1 wt % of isopropyl 2- chloropyrld 6-

10 Example 6

Preparatioh of isopropyl 2—chloropyrid-G—ylcarboxylate
(Al is N, A% is c1-C, A3 A* and AS are CH, X is O and R!

isopropyl in the compound of formula I]

Concentrated sulfuric acid (98% by weight,'SlO.Z'g, 5.2

15 mol) is added to 2-chloro-6é-trichloromethylpyridine (NP,
924 g, 4 mol) over a period of three hours at 135 °C. The .
resulting mixture is stirred for three hours at 135 °C.
A viscous melted mass is obtained éonsisting of a mixture
of intermediate IVal and Val with R! being H and Hal being

20 Cl, corresponding to an almost qﬁantitative yield based
on NP. The mass is added to isopropanol (2145 g) over a
period of 30 minutes starting at ambient temperature
which is raised to 60-65 °C. Remaining isopropanol is
removed by distillation under reduced pressure in three

25 hours. The resulting product mixture is added to a .
mixture of xylene (1800 g) and water (1500 g). Upon
heating to 50 °C the organic phase is separafed and
washed with'water (1000 g). The obtained organic phase is
dried and cbncentrated'by distillatioh of xylene under

30 reduced pressure (250 mbar). The:ﬁésulting product (2070

' g) contains 34.1 wt$ of iSOpropyia2¥chloropyrid-6-



22 yl carboxyl ate in xyl ene which corresponds to a yield of 88.4

"% based on NP and is used for the preparation of N (4-fl uorophenyl)
2-(3-trifluoronethyl phenoxy)-pyrid-6- yl i necar boxam de wi t hout further
purification (Exanples 9 5 and 10). Exanple 7 Preparati-on of

N (4-fluorophenyl) 2-(3- :
trifluoromethyl phenoxy)-pyrid-6-ylinecarboxamde 10 [Alerr] is N Alerr]

is C, Alerr], A4 and Alerr] are CH, R e?t] is 4- fl uorophenyl, Xis
NR[err], R[err] is Hand R4-Ois 3- trifluoromethyl phenoxy attached to
Alerr] in the conmpound of - formula VI ] The sol ution of

N-(4-fluorophenyl) 2-chloro-pyrid-6- 15 vylinecarboxam de (13.5 % 0.226
mol) in tolyiesraekguae@ in xgiﬁﬁédhﬂgchoCE%QEBbSnasl%oadd9ﬂela agni xture
of potassium r oxi 0.300 nol ), N, N-di net hyl acet ani de (200
m)and 3- hyaﬁeﬁyﬁe§z§ﬁﬂ|pnu P.aed(eszyfeﬁoﬁyraﬁhfzerFBPFfE%°n ofi Nr
stirring. Thq-EeaulbpRenyiy! ELQ3L-Er§§§;h%§o¥thﬁgQBBSE k) 2Byragdetol uene and

wat er formed during he feaction is renove ation

Subsequent | ylingeagbrxamddes withoyt| fpsghar mengéFaFepaoKEﬁﬂHPH8§r§ The'
sol vent gP gﬂ by distillation under reduced pressure (30 nbar) at
140 Terr? e residue is diluted wit xylene (150 m) and 25

i sooct ane (550 m ) and washed with water at 80 C. The aqueous phase is
separ at ed ag re d, and the organic - phase is dried, diluted with

| sooct ane ( ﬁaﬁP;Da d cool ed down to 10 [err] C over a period of four
hours. The Peephtamgon ofCNyauaE&uatephehy&¢ted(By filtration and washed
with 30 |so%ctA Lerr. ) 1oocnb% xam184_

10 [A! is N, Az is C, B3, A‘ and A° are CH, R is 4-
fluorophenyl, X is NR?, R? is H and R*-0 is 3-
trifluoromethylphenoxy attached to A2 in the compound of
formula VI]

The solution of N-(4-fluorophenyl) 2-chloro-pyrid-6-

15 ylinecarboxamide (13.5 %, 0.226 mol) in toluene obtained
according to Example 2 is added to a mixture of potassium
hydroxide (19.8 g, 0.300 mol), N,N-dimethylacetamide (200
ml)and 3-hydroxybenzotrifluoride (0.291 mol) at 120 °C
with stirring. The resulting mixture is heated to 160 °C

20 and toluene and water formed during the reaction is.
removed by distillation. Subsequently, the mixture is
stirred at 160 °C for two hours. The solvent is removed
by distillation under reduced pressure (30 mbar) at 140
°C. The residue is diluted wit xylene (150 ml) and

25 isooctane ({550 ml) and washed with water at 80 °C. The.
aqueous phase is separated and removéd, and the organic
phase is dried, diluted with isooctane (80 ml) and cooled
down to 10 °C over a period of four hours. The resulting
crystals are collected by filtration and washed w1th

30  isooctane and dried at 45 °C and 100 mbar N-(4-
fluorophenyl) 2-(3- trlfluoromethylphenoxy)-pyr1d—6-



23 yIineearboxanide (73.2 g) is obtained as a white solid wth a -

'purlty of 97% representing an overall yield of 83. 5% based on the am de
obtai ned i n Exanple 2. 5 Using the solution of N (2, 4- dlfluorophenyl)

2- chl or o- pyri d- 3-yl carboxam de in tol uene obtained according to
Exanpl-e 3 N- (2, 4-difluorophenyl) 2-(3-trifluoronethyl -

phenoxy) - pyri d- 3-yl i necar boxam de i s. anal ogously obt ai ned. 10

Exanplie Preparation of N-(4- quor%%henyI) 2-(3-
trlflueronethylphenoxy) pyri d- 6- yllnecarboxan1de [Alerr] is N A2 is C
A3, A[err] and Alerr] are CH Rl is 4- 15 fluorophenyl, Xis NR2, R2is H
and REErr]-0is 3- trifluoronethyl phenoxy attached to A2 in the

conpound of 11neEQEBBk§m¥hL (73.8- diQXMBEQIﬁéﬁlEbuarwﬁﬂtéosaﬂidnol) i s
added- to g m xture of the sodiumsalt of N gHL orogia ﬁ ) 2- 20
e

chl or o- pyrlulﬁhyﬁlﬁéeaFBo?ﬁn?aﬁ FSB@?SG“EEBQnﬁP) & obt ai ned
accordi ng t@gEéﬂnﬁ feé oﬁUEEeqaﬁﬂahyobtalﬂew-ﬂhnskambaeenan1de (200 m)and
is added at 80 [err stirring. Toluene is distilled off under
reduced pressure Subsequently, the mxture is stirred at 160 C 25 for
two hour Nt b S4- & dyhyodigs nge guced
pressure‘§(3§g § KS Eg%étéﬁﬂnﬁf PegzdaethHQEEBBhenle %|Fﬁagylene (150
m) and |sopqwade36§53ambpxamldandnwﬁgﬂéﬂnﬂlPhtﬂaﬂéﬂ acceedimgr £€. The

aqueous Phaggakbie 3 REND!ALATEANN:RENRNGH) 20¢athe engagonabhgae (o di ed

30 diluted down over a perlod
of four houphenﬁkg)Ppymhdrﬁgyimyecarboaamlde is analogously :
obtained.
10
Example 8

Preparation of N-(4- fluorqphenyl) 2-(3-

trifluoromethylphenoxy) -pyrid-6-ylinecarboxamide
[a! is N, A% is ¢, A%, A* and A% are CH, R! is 4-

15 fluorophenyl, X is NR?, R? is H and R*-0 is 3-
trifluoromethylphenoxy attached to 3% in the compound of
formula VI] ' ,
3-Hydroxybenzotrifluoride (0.291 mol) is added to the
mixture of the sodium salt of N-(4-fluorophenyl) 2-

20 chloro-pyrid-6-ylinecarboxamide (30%, 0.226 mol) and
toluene obtained according to Example 4, subsequently
'N,N-dimethylacetamide (200 ml)and is added at 80 °C with
stirring. Toluene is distilled off under reduced
pressure. Subsequently, the mixture is stirred at 160 fC

25 for two hours. The solvent is removed by distillation
under reduced pressure (30 mbar) at 140 °C. The residue
is diluted with xylene (150 ml) and isooctane (550 ml)
and washed with water at 80 °C. The aqueous phase is
separated and removed, and'the'organic phase is dried,

30 diluted with isooctane (80 ml) and cooled down to 10 °C
over a period of four hours. The resulting crystals are



24 collected by filtration and washed with isooctane and dried
at 45 [err] C and 100 nbar. N-(4-fluorophenyl)- 2-(3-

trifluoromnethyl phenoxy)-pyrid-6-ylinecarboxam de (73.2 @) i s obtained
as a white.solid with a purity of 97% 5 representing an overall yield of
70. 0% based -on NP. Exanpl e 9 Preparation of isopropyl
2-(3-trifluoronethyl phenoxy) - pyrid-g8:ylinecarbonate 10 (Alerr] is N,
Alerr] isiC  A3; Alerr] and A5 are CH, i's isopropyl, X . is O Rerr]
is Hand Bf€rr]1+0 1§ 3-trifluoromethyl phenoxy “"attached to A2 in the
compound af fornula V1] A 309t sol ution of sodium nmethoxide in

met hanol {(212..5: "~ -g; 1.22 equivalents NaOwe) is added over 1 hour to a 15
SO:Uti0?832&31h¥d§?&¥b9hfQFtkétﬂaﬁid?ggﬁﬁéhEdQWéEPZﬂsogctﬁﬂéiaﬁhents) in

xyl ene (:856:0;: 8. ‘equipyal ent at - C, t mult apeous
distillat i{oﬂnggnﬁthﬁol.é 3nd 1b0 F‘Bgﬁrtpﬁé‘lﬁ%iHBFag’\%eﬁYﬂUr =132l ow y

heated to '*1&9i£_1ﬁbgohethylpheﬁax?) PRl a-89yNeh8aaeboxdms@e U 78020§)

i sopropyl 2- 20 ChLorg-gérld-G; car Qéylgte i n xyl ene %Eﬁigple 6; 194.5

g CPAPE; 0.%7 fBFpipedaagedt Whitgoeolddi WAtBh@nBRALEY ©F A/%ture in 30

m nut es,s f okbpyegeR¥ihgr hhebvaeanungiam_d of 701 08% bhatdosnoRipXyl ene to get
a batch tenperature of 150- . 155C which is kept for 4-6 hours to
conplete the 25 reaction. The resulting reaction m'xture is cooled to
135[err]C aﬂﬂaﬂ%iSCFly used in Exanple 10. Exanpl e 10 - Preparation
of N-(4-fluorophenyl) 2-(3- 30 _
trifluoronePagpphabign) ofyisdpeopyilnédcddbbxafiluoromethylphenoxy) -

pyrid-6-vlinecarbonate .
10 [a! is N, A% is c, A% A' and AS are CH, R! is isopropyl, X
is 0, R? is H and R'-0 is 3~-trifluoromethylphenoxy

attached to A% in the compound of formula VI]
A 30%wt solution of sodium methoxide in methanol (212.5
g: 1.22 equivalents NaOMe) is added over 1 hour to a

15 solution of 3-hydroxybenzotrifluoride (194.5 g; 1;24
equivalents) in xylene (856 g; 8.31 equivalents) at 120-
110°C, with simultaneous distillation of methanol. The
resulting phenolate mixture is slowly heated to 140°C to
remove remaining methanol. A solution of isopropyl 2-

20 _chloro-pyrid-6-yléarboxylate in xylene (Example 6; 194.5
g CPAPE; 0.97 mol) is added at 140°C to the phenolate
mixture in 30 minutes, followed by further heating and
distillation of xylene to get a batch temperature of 150-
155°C which is kept for 4-6 hours to complete the

25 reaction. The resulting reaction mixture is cooled to
135°C and directly used in Example 10.

Example 10
Preparation of N-(4-fluorophenyl) 2-(3-
30 trifluoromethylphenoxy)~pyrid-6—ylinecarboxamide;” 




25 ™ (Alerr] is N, Alerr] is C, A3, A4 and Alerr] are CH Rl is 4-
“fluorophenyl, Xis NR2, R2 is Hand R4-Ois 3- trifluoronethyl phenoxy
attached to A2 in the conmpound of formula VI] 5 4-Fluoroaniline (111.1
g; 1.03 equivalents) is added to the reaction m xture from Exanple 9 at
135C, foll owed by dosing in 30%u sodi um net hoxi de sol ution (24.3 g;
0.13 equi valents) in 30 mnutes with simnmultanebus distillation of
net hanol . The reaction mixture is stirr@d for two 10 hours at 135C to
conplete the reaction. The reaction m xture is then added to a m xture
of isooctane (1046 Q) and water (500 g) at 70[err]C, resulting in-a
final tenperature of 80[err]C. The aqueous phase is separated,

renoved, andpthesongagpkciph@sead,s AwaghgdAWl dfe V& £TRY( 430 415 g) at 80[err]C
The resultln pr oduct sol ution ig d azeq}roplcally under Dean- Stark
condi tions tid-upxaphanyl, XpdiscHR nBer-‘a-’e Heand RoQ i80[3err] C. THe product

solution is 2 c [ nggat
o8l err] C m%#&‘*‘é%:z‘s%*-‘al Rty qtrdatRd iy B HACLHE, BanpoaHl g1

i sooct ane (#rrmplagiXldri ed at 45C and 100 nbar.
Trifl uorgnety iR | egar, bt ai ned
Wlﬁiwa ﬁ@ﬂ%gdﬁo@iﬂ 1ett®)° is aded &

as a mhlte sol i purit representing an overaII yield

of 75. 8% badde greagtion mxt&mpafmomrﬁ@mﬁﬁ &é at lﬂ%ﬁ.mll@rwe@hm th

sul furic aci éﬂdﬁ] A ure of
20 g nit rapﬁ;l nchggﬁllg)qi %&I@OQO% met tde,\% entﬁ)Jo concent At g‘n )s%l furic
aci-d i s heategnitvaleag-s)3dn Itmn@mmesaolmmlﬂwmltﬂmqnwmﬁé:ulslmred and

di l'ut ed ¥ b tthahd. i1 YaTriont RASHITY 106 AV iEh Y 1 A

10 hours at 135°C to complete the reaction. The reaction
mixture is then added to a mixture of isooctane (1046 g)
and water (500 g) at 70°C; resulting in a final
temperature of 80°C. The aqueous phase is separated,
removed, and the organic phase is washed with water (250

15 g) at 80°C. The resulting product solution is dried
azeotropically uhder Dean-Stark conditions to a final
batch temperature of 105-110°C. The product solution is
cooled to 5°C in five hours, including seeding at 68°C.
The crystallised product is filtered, washed with

20 isooctane (410 g) and dried at 45°C and 100 mbar.
TrifluoromethylphenoxY)-pYrid-6-ylinecarboxamide (316.5
g) is obtained as a white solid with a purity of 99.3%,
representing an overall yield of 75.8% based on NP.

.25 Comparison Example
Treatment of NP with sulfuric acid according to U.S.
Patent No. 3,317,549
A mixture of 20 g nitrapyrin (NP) and 70 g (7.9
equivalents) concentrated sulfuric acid is heated to 125-
30 130 °C for 60 minutes. The mixture is cooled and diluted
with 8 g of ice water. Subéequentiy; any solid material




26 " is filtered off and 71 m of water are added. Upon crystallization
and drying, 12.5 g of a white solid is obtained which consists of 92% of
- 6-chloropyrid-2- ylcarboxylic acid. This product is treated with
t hi onyl chloride, then with 4-fluoroaniline and subsequently with
3- hydr oxybenzotrifluoride as disclosed by EP 0 447 004 A to obtain
N- (4-fl uorophenyl) 2-(3- trifluoronethylghenoxy)-pyrid-G-yIinecarboxanide
(18,6 g)representing an overall vyield o? 65% :
27 . 33385-00 VWHAT IS CLAI MED I S: 1. A process for the preparation
of . heteroaryl carboxylic am des and esters of formula I
is filtered off and 71 ml of water are added. Upon
crystallization and drying, 12.5 g of a white solid is
obtained which consists of 92% of 6-chloropyrid-2-
“ylcarboxylic acid. This product is treated with
5 thionylchloride, then with 4-fluoroaniline and
subsequently with 3-hydroxybenzotrifluoride as disclosed
by EP 0 447 004 A to obtain N-(4-fluorophenyl) 2-(3-
trifluoromethylphenoxy)-pyrid-6-ylinecarboxamide (18,6

g) representing an overall yield of 65%.



[err] wherein one or two of the groups Alerr], A2, A3, Alerr
répresent a nitrogen and the other groups each |ndepende llumﬂl III I”III
represent CRlerr], Hal represents a halogen atom. X repres

Rlerr] represents.an optionally substituted al kyl, aryl, - heteroary or
cycl oal kyl group, R err] represents a hydrogen atom or an al kyl group, or
Rlerr] and Rlerr] together with the int@7jacent ring forma het er ocycli-c

group, and R err] each |ndependently represent a hydrogen atom or an
al kyl group, which conprises the follow ng steps: a) heating a mxture

consisting essentially of a heteroaryltr|chloronethane conmpound of
formula 11,333 olerrl 28 I n
whi ch Hal 3 gferr] through Alerr] are as hereinbefore defined, and 1.0 to

1.5 eqU|vaIents of concentrated sulfuric acid, b) reacting the internediate

product obt Hﬁfd kN ;g aka. W th an amne or alcohol of forrmula Il

HXR] err] L Is7c iﬂnbh—zg§4and Rlerr] are as hereinbefore defined,

optlonally i N1t he. pAepracessf fardtheeprepadatiioa bfse.
--heteroarylcarboxylic amides and esters of formula I

wherein
one or two of the groups A!, A%, A3, A* and A® represent a
nitrogen and the other groups each independently
represent CR3,
Hal represents a halogen atom,.
X represents O.or NRz,
R! represénts an opriqnally substituted alkyl, aryl,
heteroaryl or cycloalkyl grbup,'
R? represents a hydrogen atom or an alkyl group,
or _
R' and R? together with the interjacent ring form a
‘heterocyclic group, and
R® each independently represent a hydrogen atom or an
alkyl group,
which comprises the following steps:
- ;a): heating a mixture consisting essentially.of a -
- heteroaryltrichloromethane compound of formula II,

- Hal S 'J\\
. A < Cl II
\\Al Ci:

- . a.



"It is, therefore, an object of the present invention to provide an
efficient new process for the preparation of heteroaryl cargmul m,m,mﬁ““,
and esters in high yield and purity. 2. A process according¥ ; .

whi ch the concentrated sulfuric acid is added to the conpound of formufa Tl
at tenperatures between about 110 and 1 [err]C. 3. A process
according to Caiml, in which the interffedi ate product forned in step a)
is added to the am ne or alcohol of fornmula IIl in nelted form 4. A
process according to aim1, in which the sulfuric acid used contains |ess

than 3% by wei ght of water. 5. A process according to Claim2
wher ei n t he imtwhdrehliBale anddlcthiroughd A° ast aps BHeraimpbefesea conpound of

formula IV g d t iy or.a structur | soperic form.
thereof mhera#?éa{ and 1.0 to 1.5 4éﬂlJalents 5t concen ate ne or two of

the groups Awfyrio\agid, A3, Alerr] and -Alerr] represent a o
b) reacting the intermediate product obtained in step (a)
with an amine or alcohol of formula III,
HXR! III
wherein X and R! are as hereinbefore defined,
optionally in the presence of a diluent and/or a base.
It is, therefore, an object of the present invention
to provide an efficient new process for the preparation
of heteroarylcarboxylic amides and esters in high yield
and purity. . '
2. A process according to Claim_i, in which the
concentrated sulfuric acid is added to the compdund of
formula IT at temperatures between about 110'and 150 °c.

3. A process according to Claim 1, in which the
intermediate product formed in step a) is added to the
amine or alcohol of formula III in melted form.

4. A process according to Claim 1, in which the
sulfuric acid used contains less than 3% by weight of
water.

S. A process according to Claim 2, wherein thé
intermediate product formed in step a) comprises a
compound of formula IV and/or V

4
3B s

A A
Hal 3 - . '
o A Cl v
D A

S .
>
o © O

Cl.

or a structural isomeric form thereéof, wherein



nitrogen atom and the other groups each independently represent CR3, and

Hal represents a hal ogen atom 6. A process accor di nHmHJmlﬂmLu]m““I
wherein Alerr] represents a nitrogen atom Hal is linked toll | o
Alerr]' A4 and Alerr] represent CH. . 7. A process accordi ng to'Caim
1, wherein X represents oxygen, and Rlerr] represents a straight-chained or
branched C err] al kyl group. 8. A M ocess according to Claim?7,
wherein R err] . represents an isopropyl group. - 9. A process according
to-daim1l wherein X represents NRerr], Rerr] represents a phenyl group
bei ng substituted by one or two halogen atons and/or C err] hal oal kyl

groups, and r resge OfEN ;% 0 4 :
accor di ng togg%yé%fé‘gﬁgaﬁgﬁs%étg#g«g% g,' izﬁt’v\ﬁéhAt rand %eﬁ%gg:lregtgg&;tﬁ ai ned
in step a i sniteegen atomn and athecotherogroups| eachnindepgndenhdy of a
tertiary amp\g?ggg?&@ @renaf £ hydrocarbon as a dil.uent. 11. A

ng

process accor 0 any ‘of claims 1 to 8, in which an ester of formula I,
wherei n X r dpakseepressygenz halogen atom. _

6. A process according' to Claim 1, wherein
Al represents a nitrogen atom,

Hal is linked to A%, and

a%* A' and A® represent CH.

7. A process 'according to Claim 1, wherein
X represents oxygen, and

R represents a straight-chained or branched C;-¢ alkyl
group.

8. A process according to Claim 7, wherein

R' represents an isopropyl group. °

9. A procesé according to Claim 1 wherein
X represents NR?,
R! represents a phenyl group being substituted by one or
two hélogen atoms and/or Cj;-¢ haloalkyl groups, and
R? represents a hydrogen atom.

10. A process according to any of claims 1 to 6 .or 9,
in which the intermediate obtained.in step a is treated with
an amine of formula III in the presence of a tertiary amine
and an aromatic liydrocarbqn'_ as a diluent. '

11. A process acdp;;'qing to any of claims 1 to 8, in
which an ester of formula I, wherein X represents oxygen, is



30 ~ ‘treated with an amne of formula 11l in the presence of a

"al koxi de and an aromatic hydrocarbon as a diluent. &%ﬁl‘ll& |“|
t he preparation of a (hetero)aryl oxyheteroaryl carboxylic a

 fornula Vi [err] wherein one or two of the groups A[err] A[err]
Alerr], A4 and Alerr] represent a nitrogen atom and t he other groups
each independently r epr esent CR[err% represents a 'hal ogen atom X
represents: 0°or NRlerr], Rerr] represe s an optionally substituted al kyl,
aryl, = heteroaryl or cycloal kyl group, R err] represents a hydrogen atom
or an al kyl :group, or R err] and R2 together with the interjacent ring form
a het erocyclic group, and R3 each independently represent a hydrogen
atom or an trea%b@’hl&hoﬁﬁ, aﬁﬂdeRbﬁfr EbrmafacIgEdt 4nakheppresanice sdbst it ut ed

aryl or heteroaryl roup racteri zed.in that the het ar rhoxylic
am de or esfetad ﬂ%PH&F& pngr 2R axpPpatis, BYArocarpep, 2 e% &%%EQ

trichoronethyl - heteroaronatlc conpound of fornula I accordlng to daim1l
and is reacted with an aromatic or heteroarongtic deroxyl conmpound of
formula VI.I, 12. A process for the preparation or”a

(hétero)aryloxyheteroarylcarboxyllc amide or ester of

formula VI

wherein

one or two of the groups a', A% A% A* and A% represent a
nitrogen atom and the other groups each independently
represent CR3, '

Hal represents a halogen atom,

X repfesents O or NRz,

R} represents an optionally substituted alkyl, aryl,
heteroaryl or cycloalkyl group,

R?> represents a hydrdgep atom or an alkyl group,

or

R! and R? together with the interjacent ring form a
heterocyclic group, and

R® each independently represent a hydrogen atom or an
alkyl group, : |

and R' represents ah{dptionally substituted aryl or

heteroeryl group, characterized in that the

heteroarylcarboxylic émide or ester of formula I or a

salt thereof, is prepared from a trichoromethyl-

heterocaromatic compound of formula II according to Claim

1 and is reacted w;th an ~aromatic ox heteroaromatic

hydroxyl compound of_formqla VII,



’gér;fnabove defi ned opti onal ngelr :1] t ﬁ]; presen?:/:aI o:‘m:r gi’igem !ﬂ“ﬁﬂl‘ﬂ““"l“ ‘“l

process according to Claim312, in which a heteroaryl carboxyki ccam de ors
ester of formila | or a salt thereof obt ai ned according to Claim1is
reacted with an aromatic or heteroaromati c hydroxyl conpound of forrmula VIl
wi't hout. further purification. 14. A process according to Claim12 or
13 for-the preparation of a conpound of 3lornula VI, wherein X represents
NH, in which the salt of a heteroaryl carboxam de of formula | is treated
with an al cohol of fornula VII: 15. A process according to Claim12
or 13 for the preparation of a conpound of fornula VI, wherein X represents
NH, which conprises the steps of gaggfing ansgsfer of fornula I, wherein X
represents O with an al cohol of fornula VII in the presence of a base, and
treating thmhﬁesﬂktEﬁgiesaarheteinahQVa gefinedh an anine of formula Il in

t he presenc fe r S cordlng to Caim15 wherein
t he conpoun%p(%flo?’o m?elrﬂ '&he prk@eréeo o Fpate. OR | A

[err] wherein ‘Rerr] represents an isopropyl group,
! 13. A ﬁrocess according to Claim 12, in which a
heterocarylcarboxylic amide or ester of formula I or a
salt thereof obtaihed according to Claim 1 is reacted
with an aromatic or heteroaromatic hydroxyl compound of

formula VII without further purification.

14. A process according to Claim 12 or 13:for the
preparation of a compound of formula VI, wherein X
represents NH, in which the salt of a
heteroarylcarboxamide of formula I is treated with an
alcohol of formula VII.

'15. A process according to Claim 12 or 13 for the
preparation of a compound of formula VI, wherein X
represents NH, which comprises the steps of treating an
ester of formula I, wherein X represents O, with an
alcohol of formula VII in the presence of a base, and
treating the resulting ester of formula VI, with an amine
of formula III in the presence of a base.

16. A process according to Claim 15 wherein the
compound of formula IA,

B
= o—r*? IA
cl N

o)

wherein R} represents an isopropyl group,



32 “is treated with an al cohol of formula VII. 17. The conpou

formul a | A

[err] wherein Rlerr] represents an isopﬂ“ﬂm w
18. The conpound of forrmula VIA, [err] wherein R err]''¥

optionally

i

substituted aryl or heteroaryl group and Rlerr] represents an
| sopropyl group.

32

is treated with an alcohol of formula VII.

17. The compound of formula IA,

®
Z o—Rr* IA
Cl N
0]
wherein Rl‘represents an isopropyl group.
18. The compound of formula VIA,
I
. — o—R! vVIia

R—0 N

o

wherein R? represents an optionally substituted aryl or

heteroaryl group and R! represents an isopropyl group.



