;uve3e0&- \L6T&>J( WD 00/35851 ~ 1 P PREPARATI ON OF
POLYHALOGENATED PARA TRI FLU@WETWLXWWWMWi ption The

subj ect-matter of the present invention I's,a.povel process ffVJ&@ﬁbOS
preparation of polyhal ogenated para-trifl uorofret hyl anilines, nore
particularly of dihalo-para-trifluorenethylanilines. 10 Processes mnaking
possi bl e tWé BPéBasati on of anilines substituted by BCR&AFBYRA0ALBM have
fornmed the subject of many studies_and of nunerous patents or Eublications.

Thus, the subRREESHafPBr THE BREPARASIQN: OF) FOSFHALOGENARED = a process
for the am nation of hal og I S, such as
paratrifluoronethylanHilu;%ggéﬁhéﬁé@gﬁﬁﬁ%ﬁgfgﬁﬁggoronethyIbenzene and with
the use of a specific catalytic conbination targeted at inproving the yield
20 of the reaction. The process of United States Patent 4,197,259 discl oses

eacti on Gondi i ons Tolated to t RESeE BTt 1 kat i A IADIAG b

am natigg agent; 25 this is because, as the use of such angkdal i netal
am de requires the reaction to be carried out in the absence of any trace

of water in the reaC@h@nsmbgrewtemattm@&eorfe%@ Prend tirpasyepder fairly
probl ematic the 17 July 2003 ' 2 inplenentation of such a process on an

i ndustri al iscal goved pddickisenfosUthe @aelpa@a tG@rdids ons invol ve significant

difficulties related to the dissipation of the heat of reaction. 5 East

Ger nan Pat pnlyB82p@88atedapesatortilid uprepetityilemidfinss,r atcate and

nonohal ogenat ed anili nes. European Patent Application 173,202 discl oses
particularly of dihalo-para-trifluoromethylanilines.

10 Processes making possible the preparation of
anilines substituted by a halogen atom have formed the
subject of many studies and of numerous patents or
publications.

Thus, the subject-matter of United States

15 Patent 4,096,185 is a process for the amination of
halogenated aromatic compounds, such as para-
trifluoromethylaniline, from para-chloro-
trifluoromethylbenzene and with the use of a specific
catalytic combination targeted at improving the yield

20 of the reaction. -

The process of United States Patent 4,197,259
discloses the preparation of monohalogenated anilines
by the use of difficult reaction conditions related to
the use of an alkali metal amide as aminating agent;

25 this is because, as the use of such an alkali metal
amide requires the reaction to be carried out in the

absence of any trace of water in the reaction mixture,

these reaction conditions render fairly problematic the



the preparation of 5-chloro-2-nitroanilines. Japanese Patent 5 255, 206 and
Eur opean Patent 10 Application 543,633 have, as subject-matter, the
preparati on of nonofl uoroanilines and of nonofl uorinated 17
trifluoronethylanilines respectively. Thus, despite the |arge nWHH§P3of
studies carried out to devel op novel synthetic routes, in 15 particular for
t he purpose of inproving the known processes for the preparation of

hal ogenated anilines, virtually all thé& nethods known to date only relate
t o nonohal ogenat ed anlllnes alone. In addition, and al though Japanese
Patent 7 2@@13818@%%0%@&%3@@ a precess boranhéngnspaiafli on of

pol yhal ogenat ed nitroani]|ines, is often inpossible to apply these
reactions t%F%%ﬁwx&ﬂmE@%%&%@?tu?%ﬂhbyeQCF%PﬁlGéﬁ@hﬁﬂﬁ?ﬁ gnvapveue, inter

alia, to the Iom1react|%hé¥ ferred f“ the reactants by this 25
trifluoronet vide ﬁbeﬁlﬁﬁ dFedhkopFReefit SFARBREPBNOLS to

provi de a th d for aratlon of pol yhal ogenat ed
para-triflﬂg} 3% anlﬁ?ﬁ P C 17 July 2003 ' 3 Anot her aim of the

i nventi Qn isto soI veEé%e @éﬂg hy?a% @t%izt%éh aggaavcta: 'gﬁ‘ﬁ()f 2,6

di hal ogenated and 4-tritluorone ed anf1fnes” g the

formation Qfr AN AL O AL HMICH Sa Bl dnon M LHULL I LLE A PP AYG! 0geNat | On

of the aromatic residue. I ona almo € process o e I nvention

is to pronte the fOfE(P:td;%hrpré)@éxY@ d;s»gmaa@pozpamtéoﬁ' PLOTIBL ylanilines
instead of 10 meta-trifluoromethylated | somers. It has now een ound t hat
t hese obj eafier@xreparation of 5-chloro-2-nitroanilines.
Japanese Patent 5 255,206 and European Patent
10 Application 543,633 have, as subject-matter, the
preparation of monofluoroanilines and of
monofluorinated trifluoromethylanilines respectively.
Thus, despite the large number of studies
carried out to develop novel synthetic routes, in
15 particular for the purpose of improving the known
processes for the preparation of halogenated anilines,
virtually all the methods known to date only relate to
monohalogenated anilines alone.
In addition, and although Japanese Patent 7
20 025,834 has disclosed a process for the preparation of
polyhalogenated nitroanilines, it is often impossible
to apply these reactions to coﬁpounds substituted by a
trifluoromethyl group due, inter alia, to the low
reactivity conferred on the reactants by this
25 trifluoromethyl group.
One of the aims of the present invention is
to provide a method for the preparation of

polyhalogenated para-trifluoromethylanilines.



can be achieved in all or part by virtue of the process according to the
invention. It is a process for the preparation of 15 pol yhal ogenat ed
derivatives of trifluoronethylaniline by reaction of polyhal?pﬁmaEsgg
trifluoronethyl benzenes, particularly of 3,4,5-trihalo y
trifluoronethyl benzenes, for exanple of 4-bronp-3,5

di chl oro-trifluoronethyl benzene or of 3,4,5-tr-ichloro 20

trifluoronethyl benzene, with amoni a. 3he reaction of the process according
to the invention is carried out at a tenperature of between 180 and 350C,
nmore particul arly bePRe&hers@igheDAdE® mnenidemt byeouss9lyva sheol ar
organi c solvent. 25 The reaction of the invention can, in addition to
ammoni a, bBTERAPMEJTEIALSY the theiirRaAt N Lk4i6metal halide. 17

July 2003 '..4 Thus, the process according to the jnventjon kes possi bl e
t he preparQﬁpﬁlogﬁnﬁhg%pPﬁﬁhéﬁ§?ﬁéiQﬂﬁﬂﬁ%FQ¥5qtqéi?3g&ln%@f@??f%FB X, X2
=F d, Br, 1.t framreactants of fornula (11): X 2, X3 =F
G e, 1 okercipl Enst SERYRAL S BTV AR IO Bt i n a
catal ytiLc a n partic riy 4n an _anount of .between 1. and 500 of the
anount of ngg?%ﬁ? ?6%3%%%%r%$%§%q§3§§ﬁﬁﬁtoékﬁQ§;%ﬁ?%%ﬁﬁ%fly in an anount
of between p.aRde200. The alkali netal halide is advantageously an al kal
metal fluofide or brom de,

An additional aim of the process of the
invention is to promote the formation of
polyhalogenated para-trifluoromethylanilines instead of

10 meta-trifluoromethylated isomers.

It has now been found that these objectives
can be achieved in all or part by virtue of the process
according to the invention.

It is a process for the preparation of

15 polyhalogenated derivatives of trifluoromethylaniline
by reaction of polyhalogenated
trifluoromethylbenzenes, particularly of 3,4,5-trihalo-
trifluoromethylbenzenes, for example of 4-bromo-3,5-
dichloro-trifluoromethylbenzene or of 3,4,5-trichloro-
20 trifluoromethylbenzene, with ammonia.

The reaction of the process according to the
invention is carried out at a temperature of between
180 and 350°C, more particularly between 180 and 270°C,
and advantageously in a polar organic solvent.

25 The reaction of the invention can, in
addition to ammonia, be carried out in the presence of

an alkali metal halide.



preferably a lithium halide. The process according to the invention is 15
advant ageously carried out with a content of water in the reaction mxture
such that the H20/NH3 ratio is | ess than 80/ 100, preferably |ess t

20/ 100, nore preferably |less than 2/100. 17 July 2003 5 THZJHdeﬂBC
solvent optionally enployed in the invention is preferably a polar organic
sol vent, nore preferably a nonionic polar organic solvent, for exanple an
N-al kyl pyrrolidone, the alKkyl radical &f 5 which preferably has from1 to
12 carbon atons. The use of N-nmethyl pyrrolidone is preferred. The pressure
whi ch prevails in thdllsi upke dereoers s heceerndingntactbedinyensivhe
invention is an autogenous pressure resulting fromthe use of a closed 10
system forMah@mPes arP bt 't avecrarabieerof otkReP¥otthetBesf control over
t he amount ég a nb@ present. The product resulting fromthe reaction
accordi ng t*PIM% nvention is separated fromthe reaction nmixture by any
conventional neans, for exanple 15 by digtillation, by extraction or by
extraction foll owed by distillatign or by)psolation of salts obtained by
t he action of hydrochloric acid. Fo pur pose of isolating the aniline
derivative obtained, the unreacted pg al ogenat ed 20
para-trifluoronethyl benzene is separatse® fromthe reaction mxture. In the
case where only a snmall anount of the benzene derivative used is present,
this stage can be onitted. CF,

x' x*=F, Cl Br!
(1)

5 from reactants of formula (II):
3
X
X! X

CF,
x' x3 x*=F.cl 8l
(1)

When it is present, the alkali metal halide
is present in a catalytic amount, particularly in an
amount of between 1 and 50% of the amount of reactant

10 of formula (II) used, more particularly in an amount of-
between 5 and 20%. The alkali metal halide is
advantageously an alkali metal fluoride or bromide,
preferably a lithium halide.

The process according to the invention is

15 advantageously carried out with a content of water in
the reaction mixture such that the H,O/NH; ratio is less
than 80/100, preferably less than 20/100, more

preferably less than 2/100.



By carrying out the reaction of the process 25 according to the invention
in a reactor equipped-wth a distillation apparatus, the targeted aniline
derivative and the unreacted benzene derivative are directl y17s‘§_9?§@6§d from
the reaction mxture by distillation. 17 July 2003 ' 6 In orde 0
isolate the targeted reaction product by extraction, water and an organic
sol vent of |ow boiling point, for exanple ether, dichloronethane or hexane,
are added to the reaction mxture. Aft®r 5 separation of the agueous phase,
the organic phase is distilled in order to separate the targeted aniline
derivative fromthe (Hreastgahiemehederiptatonel 1yhempboyedeineri vati ve,
thus separated, is then recycled as reactant for the process of the

i nventi on. the Amsteidriqretifo i eedahatd el t9rgarbetsohverbduct of the
invention is its salification by the actjion of hydrochloric acid. For this,
the reacti SRGR RAFEHE N 1UMRPIP L RAVENOTFAMWHTF cHPY RN € ar fe¥ed salifi ed

aniline derivative has_little solubility and 15 hydroch]orjc acid is
subsequent ISFFRHS A N Yé‘a‘@ﬁ’dﬁl’r#%%r &% af % Jpcr‘%Jci‘fﬁ?tate t he
t ar get eg ani,l.i ne der,d vatqi ve .t hus. salified...The reci%)i tate obtained is

subsequent IR BEESETSHHY HRS ficthss 6 Yhe T iahtd i rakEae go8Si bl e 20
the prepar %té —m(?—:fth 3&]}\81%.%% e&r% Ié%%ecﬁré%/_ati ves wth a particularly

advant ageous degree -of ~conversion o e reactants. The perfornance of the

process of the inventipn Mard&se RARYEHrArPENdi 10 Gk thecspegi fic

reaction conditions chosén; a person skilled in the art 25 can easily find

opti mum r eagirieRy GeRAidd1S Y desddidiitrte dfrafd Bl h i dteni d nat he present
description. Another advantage of the process of the invention is to allow
t he conver sivtdgehqe Yielsegemtredul thhg Unom M Tudd idd uprarmidy| benzenes

to aniline derivatives with a high yield. This process is also particularly
10 system, for example an autoclave, in order to exert the
best control over the amount of ammonia present.

The product resulting from the reaction
according to the invention is separated from the
reaction mixture by any conventional means, for example

15 by distillation, by extraction or by extraction
followed by distillation, or by isolation of salts
obtained by the action of hydrochloric acid.

For the purpose of isolating the aniline
derivative obtained, the unreacted polvhalogenated

20 para-trifluoromethylbenzene is separated from the
reaction mixture. In the case where only a small amount
of the benzene derivative used is present, this stage
can be omitted.

By carrying out the reaction of the process

25 according to the invention in a reactor equipped with a
distillation apparatus, the targeted aniline derivative
and the unreacted benzene derivative are directly

separated from the reaction mixture by distillation.



advantageous in that it is highly selective, pronoting 5 the formation of
pol yhal ogenat ed para trifluoronethylanilines rather than pol yhal ogenat ed
nmeta-trifluoronmethylanilines. An additional advantage of the1959&g&% of the
invention is that it makes possible reaction tines 10 which can Bbe sﬁort;
for exanple, reaction tines of |less than 10 hours, indeed even reaction
tinmes of less than 5 hours, can be enployed. The pol yhal ogenat ed
trifluoronethylanilines whi'ch can be pbepared by the process according to
the 15 invention include 2,6-dichloro-4-trifluoro nethylaniline, which is
particul arly advant agéousrderateeagpilahei hher tedoated pregled ipnepar ati on of
conpounds used_as insecticides. The various exanples which follow will nake
20 it possipFedget nby eeXbrfgtiPRusYrheE BRE pRoEEFINAF shdviemfedi on and

t he advantages which are attached thereto; however, these exanples do not
in any way ?%1?0%%én%08%én5f faze Fﬁ@@ﬁ%FoﬁFhE%anﬁPEh&BFO??tﬁgne

3,4,5-Trichlorostrifl b 0.681 g, 2.73 mmol ). lithi
i uort de. (74 RGE0° 073 ArEry CanbONE Bt RSBy POl PABKETET. BEEY are m xed in

an autoc%ave. The autog%ave is cooled o -95§£ang 17 Juh¥ 2003 8 then
cFaVe FhERR

ammoni a 1 1. 3576 I nftbl YT s24dd28° FRESKut 89p8+ €at&d at 250C

and with sthfLingiiarsd 8:300 Ls suBSLQUENtLY BLLGURAA! QyGghypn to room

t enper at ur e- reacti on product extract ed by washi ng™ wi N water 5 and

wi th di chl o5 opeybange apfohhelo L iy 056885 CoBRESAC] 8Py PROLGLCIm,al ter having
been dried. 0. g (1.97 mmol) of 2,6-dichloro-4 trifluoronethylaniline is
obt ai ned Wl fef80HEL: P4t COOY EEBLONsEPatACed, 41 8- thbahkaEgct blaf heor O
reactant for the process of the invention.
10 Another method of separation of the reaction
product of the invention is its salification by the
action of hydrochloric acid. For this, the reaction
mixture is diluted in a solvent in which the targeted
salified aniline derivative has little solubility and
15 hydrochloric acid is subsequently run into the reaction
mixture in order to precipitate the targeted aniline
derivative thus salified. The precipitate obtained is
subsequently filtered off.
The process of the invention makes possible
20 the preparation of the envisaged aniline derivatives
with a particularly advantageous degree of conversion
of the reactants. The performance of the process of the
invention varies, however, depending on the specific
reaction conditions chosen; a person skilled in the art
25 can easily find optimum reaction conditions by using
the information given in the present description.
Another advantage of the process of the

invention is to allow the conversion of polyhalogenated



10 net hyl benzene of 97% a ratio equal to 83/17 for the selectivity for

2,6-dichloro-paratrifluoronethylaniline with respect to 2,6-dichloro
meta-trifluoronethylaniline and an 87% vyi el d of 17 July 2003
2, 6-dichloro-para-trifluoronethylaniline. 15 Exanple No. 2:

4- Brono- 3, 5-di chl oro-trifluoronethyl benzene (0.802 g, 2.73 nol) and

N- et hyl pyrrolidone (1.8 m) are mixed in7an autoclave. The autoclave is

cooled to -95C and then anmonia (1.3 g, 76.4 mmol ) is added. The 20
aut ocl ave is thehfheareacihyiberzengswitich antiilimienglqwvat ivemavith a

subsequently allowed to return to roomtenperature.
extracted by waigBhnyi®iléh water and with di chl oronet hane and then the 25
organi ¢ phase is evaporated, after having _been dried..  0.428 g (1.86 mmuol)

of 2,6-dichloro-4 trifludPéfePEPCESS itfe 3lS LRPHASH IR a degree of

conversion of the 4-bronp-3,5-dichloro, A ly 2003 9 .
ST e oo hyPAEAZEAGSERS S 19, Tty d % Bighly) se) Gt ve, promoting

2, 6-di chl or p-
2,6-dichloro-p

(rn):

10

15

20

25

uor one |

iyt g:%(:)%%g%gng%ﬂékgny !1%2’?%%%?6?1 g’%%g‘?‘wzglog 3\;) 00/ 35851' 10

PCT/ FR99/ 03090, 1. 1 I f j f
products NHz Xﬁ}kﬁ9%£%8§E?£2%85X&}Q%?,¥EF5%?C§%%PG%P} agﬁ%%%%%% gpnﬁla

meta-trifluoromethylanilines.

An additional advantage of the process of the
invention is that it makes possible reaction times
which can be short; for example, reaction times of less
than 10 hours, indeed even reaction times of less than
5 hours, can be employed.

The polyhalogenated trifluoromethylanilines
which can be prepared by the process according to the
invention include 2,6-dichloro-4-trifluoro-
methylaniline, which is particularly advantageous as a
reaction intermediate in the preparation of compounds
used as insecticides.

The various examples which follow will make
it possible to more fully illustrate the process of the
invention and the advantages which are attached
thereto; however, these examples do not in any way
limit the scope of the invention.

Example No. 1:

3,4,5-Trichloro-trifluoromethylbenzene
(0.681 g, 2.73 mmoel), lithium fluoride (7.1 mg,
0.273 mmol) and N-methylpyrrolidone (1.8 ml) are mixed

in an autoclave. The autoclave 1s cooled to -95°C and

The reaction product

is



X3 X, X2 CF3 X', X2, X3 = F, C, in the presence of anmonia and at a
tenperature of between 180 and 350C, preferably between 180 and 270C. 10 2.
Process according to claim1l effected in the presence of a-qzqhﬁféd qret al
hal i de. 17 July 2003 . 11 5 3. Process according to daim2, 1'n d%ich t he
al kali metal halide is present in a catalytic anobunt. 4. Process according
to CQaim2, in which the alkali netal haligde is present in an anount of 10
between 1 and 500, preferably between 5 and 20% of the nolar anount of
reactant of fothehaagubhiab(1PBogesd6adcomdilngitsoaddedor Titeheutafic 1@ ns 1
to 4, in which the content of water in the reaction m xture is such that
the H2O' NH3 ratsothen| beated ahar586C10048 prishesabiry ings$orhdn R@ED0, nore
preferably less than 2/100. 6. Process according to one or other of Cains
1 to 5, in whith aupsrdreBEddnrd 1oWPFesP, rHLELEr 451 ¥ O™ SHINBNIE tydisar
organic solvent, is used. 20 7. Progess according to one or qther of C ains

1 to 6, in whithethE2SblOBNPrefprbydd PELRACKED Ry WEsidmayidh Maded Kyl

radi cal of ich 17. Jul 003 1 referably has,.from1l to 12 carhon
atons, mor e prafer¥bry §ﬂ§B§ﬂ§PE§%P§PFd8H§.txen Ene' OYganic phase 1s

. A@ ASy. A, . A@ Ar 5- ALA.AUL, A63: e&@di5 &C
@iﬁi}@iﬁ.#.?pxéiéé%gégé§kx§éggf|§%¥% g?peg%?gfgg%7777777||x8p8p?xppppp0p8p8

P8p8p8p| pl pl x| | X5% <P <PFPER<RABTP <Y FXbXERLRERTBEE SY=X<P<P<p| X| X<X<p<p<p<p<X

XX KX KX KX KX KX KX KX KX KX KX KX KX KX KX KX <KX <KX <KX <KX <X <X<XP<P8p8p8p8pxpxx??2?7?2?2?2?2?2?2?2?27?

??29299~<2777~>~pp2| #1 33PSREPRY X XXX TTRE~TB~SBRIRRRAPRX XXX 3| degrka?BRPPPPP_ 34AC
GYW I *Z)*29: [\ zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca]ca]ca]ca]c

a] ca] ca] ca] cTakbsablksabhcal] endl sal)] satkcablh6abcakeFauoro-
\'ij6XYI D{.{8f}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] cad caheahghbententcajcayea) eafaajloakgab# to 83/17 for the
D~KXYe} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a)] ca] ca] ca] ca] salealtwjtm] Eakca] 6aficahtare-pParaa
trifluoromethylaniline with respect to 2,6-dichloro-
meta-trifluoromethylaniline and an 87% yield of

2,6-dichloro-para-trifluoromethylaniline.

15 Example No. 2:

4-Bromo-3,5-dichloro-trifluoromethylbenzene
(0.802 g, 2.73 mmol) and N-methylpyrrolidone (1.8 ml)
are mixed in an autoclave. The autoclave is cooled to
~-95°C and then ammonia (1.3 g, 76.4 mmol) is added. The
20 autoclave is then heated at 200°C and with stirring for
4 h and is subsequently allowed to return to room
temperature.
The reaction product is extracted by washing
with water and with dichloromethane and then the
25 organic phase is evaporated, after having been dried.
0.428 g (1.86 mmol) of 2,6-dichloro-4-
trifluoromethylaniline is obtained with a degree of

conversion of the 4-bromo-3,5-dichloro-



&0, SPy} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
aJ ca] ca] ca] ca] ca] ea] ca] ca] ca] ca] ca] ca] ca! Bk-:Jh

@ %' | wnme [V]ca] ca] caDH] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] 1,51 ]25 cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!l! VI"I{FoEU} xsni d_Z] cgﬁaca?ca?%a] cajc
a]J ca] ca] ca] ca] ca] ca] ca] calca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]ca]ca]c
a] ca] ca] ca! &ko: r 20C~0hC{} xsni d_Z] ca] ca] cd ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] gakca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! / 0 Ua
1 trifluoromethylbenzene of 91%, complete selectivity for

Pr+l 15hctiimm1"2" @AN'1 xsnid 7] cgl.ca]calc ajJ cal.ca] ca] cal ca] ca] ca] ca]ca
] ca] ca] ca] ca] c4] (6,é]i(’:8?&8]:%’5}3@&]35&%&%1&’5}!@5}%%@%%?% cad']cid% l\f’é’%' mvaleal
#o#b##" $/ $1$[ kS| $ESSEP% UHY % 0 . s

&TAUEI &{ &| wr Erh%f??g] %g] éaﬁ%séa]{%cg‘]fé’&]oéé’ﬁcfé‘]"%]lcf&]%oaﬁoé‘éﬁ%&1]@5]%\‘]%%] ca] ca] ca]
aJca] ca] ca]c”a] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca! { & &&&&&&&' " 1" 2"\ kT
*C((O))D)p)) | wnhe”rY] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]calcalcalcalcal)*/ *<kS*QFRYZ¥[ *y*FrRrkx
** +4+00-M-QHWH +H+++++++++2t 0i d_Ynhe”Y] cU] ca] ca] caU] ca] caU] ca] cal] ca] ca] cal] ca
] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
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109%&' ()-f10%& ()-26l dEI 0109%&' ()-1/10%& () - '
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[ -109& ()-10%& ()- D~KedEYNC! Sby10%&' ()-3Y10%&' ()-210%&' ()-/s10%& ()-4F. 10%&
"()-ff, 10%& ()-ebCl 109& ()-#10%& ()- 10 10 10If; Z10%& ()-910%&' ()-3
79109%&' ()-+ W



&aBbC3 @109%& ()-'k,  1099?& ()-Z10%& ()-109%& ()- 10%& ()-F

10%& () - &0, dEbA 810%&' () - 310%& ()-3 " 109%& () - S10%&' () - F10%&' () -

L0%&: () -, SPhCHO * 10%& () - (f10% () - % 10% ()~ 9% L09RW& () rSiid I8 () -3
91 109! () - PyBKAEbCY710%! () - , 510%& ()-|l:,p210%& ()-10210%& () -

F. 109& 109&' 109& 109&: 10%& () - #109%&

10Y910%(&)()-- YRy 9! 5%55%6%&' ()() 109%& ()-?(910%& 8 ! W@Bé%/’(“§<99/03090
> @o% () - @O%n n& () -

@ dEC. 109 () -, ZLO%&: () - +! 109 () - )10M 310%&

()-
%8109 () - % dE) 10%& () -: 30%& @f&?%os%ﬁfo@ (g)% atibn 107& fdduct s

2109% ()-010% () -! VbCLOY&" ()

10% & () -, 3t 109 &g%}g%g% - 10 10
10JaBbClO%&() 169% 8 d&() 3910% d(ml S10% & ()-!"10% /& ()-
10% & () -" I{ dEDCLO% () % 10% & () - G10% | 10% & ()-10% & ()-Y
10% & () - 10% & () - FOEdEbCLO%& () LO10%E 2
10% & ()-y, 10% & ()-*F10% & ()-VY (10% &
-10% & ()-910% & ()-7 10% & ()-f5M 10% &

&

CFs
x!, x2=F, Cl, Br, 1
()
5 from reactants of formula (II):
X
X! X
CF

J
x' x2x}=F, c|Bri
(mn

in the presence of ammonia and at a temperature of
between 180 and 350°C, preferably between 180 and
270¢°cC.

10 2. Process according to claim 1 effected in the

presence of an alkali metal halide.



AMLO% &' () -, 2@ 0% & ()-]"ko:rxY:/ 10/ 10%v&' ()-10%v&' ()- 10%v&' () -
@LOY%VE ()- 109VE ()-#109%V& ()- 10/ r?0C~dE: /
10/ &1O9VE () - 96 109VE () - @ | 109VE () - 109VE ()-  109%VE () - S 47 uly 2003
1090V& () -sOhC{aB:/ 10/ 7S109%VE ()-510%VE ()-Y. 10%VE ()-sy, 109K (%
*- #109668&' () - (y10%vE&' () - Ua @10/ &10p& ()-!| &10%?R&' ()-#s109%& () -
10M 10M 10My; 109%V& ()- 9 10%& ()-a  !5iclaB @
10/ " &10%&' () - YF109%&' ()-!, f'$109& () -, 109%& () -
109& ()-s109%& ()-c!!!"""N'"dE_@10/f 109& ()- L10%& () -
109& ()-s109%& ()-M 109& ()-3109%& ()-""" #6#b#H#IE_@
10/ +9! 109& ()- ) L10%& ()-' 109%& ()- %40%& () - $L0%& ()-3"f109%& () - #" $1$[ $$$$$$
dE:/ 10 10: 109%& () - 8s10%& () - 610%& () - 4S10%& () - - Z10%&' () - - Z10%& () - $$%
UX %% &l &xV4/ 10! 10%~& () - !
1098B&! () - S109B& () - 310%B& () - 39510988 () - y#109B& ()- 101 88&'\" " " dE4/
10! 10f
1098B& () - 1098B& () - @O0%& ()-109B& () -, 109B& ()-91098& ()-'"' *(  ((()cD4/
10! 10s- 1098& () -1 +M 1098B& ()-) 1098B& ()-' 1098B& () - %21098& ()- Y"
10%-& ()-))p))*, *-*.*/*z[ PE. 10! 10B 10B 10B: 109B& ()-! Sl 410%NWN& () -!

5 3. Process according to Claim 2, in which
the alkali metal halide is present in a catalytic
amount.

4. Process according to Claim 2, in which
the alkali metal halide is present in an amount of
10 between 1 and 50%, preferably between 5 and 20%, of the
molar amount of reactant of formula (II).
5. Process according to one or other of
Claims 1 to 4, in which the content of water in the
reaction mixture is such that the H;O/NH; ratio is less
15 than 80/100, preferably less than 20/100, more
preferably less than 2/100.
6. Process according to one or other of
Claims 1 to 5, in which a polar organic solvent,
preferably a nonionic polar organic solvent, is used.
20 7. Process according to one or other of
Claims 1 to 6, in which the solvent employed is an

N-alkylpyrrolidone, the alkyl radical of which



| 4109BB& ()-!31109BB& ()-f/109B& ()-/*<*>*y******dyYNC 10! 10B 10@ 10@
10@109%@& () - YL0%@ () - F10%@ () - FS109%@& () - #109%@& () - **** ++Mra?YNC 10!
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10%&' ()-!y109%&' ()-L!109%& ()-f109%& ()-10%& ()-y#10%&' () - MrWhq++++" 9% vne

10! #ZlO%& ()-2I'< 310%&' ()-!\310% ()-10%&k16)-!|3 10%U4U& ()-3 153

10%& ()-3 ", z,{,|.,},,.,, uVv7 10! 109%& ()-f1l0%& ()-m 1096& () -f#109%6& () -

10 10 10!I S)|10%& ()-S,R-K . (//wJ3uVv7 1! (F. 10%0& ()-3 !'1F. 10%x& ()-3
“110%s& () -pbieEepedlg has! frbf0¥ss& LR- ldarbbdd/d tomd / /ntdr¥d OxY7 1! (F.

100/@0&' ()-3 1z10%& ()-,10%& ()- @O%& ()-#10%& ()- 1000 1000 1000
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