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'hEM/preparation process for phenyl im_dgzoline derivatives The

present invention relates to a new preparation process for phenyl
4n1dazplNgﬁnsrgégkg%ﬁéﬁeirocess for ghggifﬁfﬁfhékéypﬁgcéeP{Véhﬁvééesent

i nventi S of tormula (1):
10 5 in which Rlerr] and

[err] . (1) 1 s
Rlerr], identThel psesents drsignt ign relddas om (MY IHEFRYEAT O™ at om
h?Logen ﬁ%@?ﬁs§n?okhﬁﬂgﬂgﬁﬂﬂdnadiﬁﬂﬂ&ﬂfﬁ dﬁﬂ@ﬂa?}ves.alkenyl, al kynyl ,
al kyl oxy, al kenyl oxy, al Kynyl.oxy, v enoxy, : it
trifluoro-net R)predeye ac ,e%m‘ﬁg;,etwezd’r%%‘gl WY%#%\%{‘ (ijlga? kyFam no,
frees espeephiradioampiicideats dor the maldidterl afarborgula (I):R3 is chosen
fromthe hydrogen atom and al kyl, al kenyl, al kynyl, aryl and
arylal kyl radicals, all these ragicals being optionally substituted
by one or nore substituents chospn from 25 halogen atons, the follow ng
radi cals: optionally esterified, etherified or protected hydroxyl,
al koxy, al kenyl oxy, a v, trif{luoronethyl, mercapto, cyano,
acyl, acyl oxy, free, i ¢d, amjfiedzor salified carboxy,

am n@, nono- and di al k R nd cyclic radical $1)
containing 3to 30 6 nenb ~NUEe al kyl, alfkenyls or al kynyl radicals
bei ng nore optionaldiy~interrupted b \o—e4p _NDr e oxygen, nitrogen or
sul phur at ons, all the sul phur ato bei ng dptionally oxidized in the
f or m of t he sul phoxi de or sul phone, 35 the aryl and aral kyl radicals
bei ng noreover optionally substituted by an al kyl, al kenyl or al kynyl
radi cal , Rlerr] and Rerr]: either are identical or different

aqgﬁgeprfgeﬂﬁighbydrogen ‘
R, and R,, identical or different, are chosen from the hydrogen
. atom, halogen atoms and the following radicals: alkyl,

alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, phenyl,
phenoxy, nitro, trifluoro-methyl, acyl, cyano, amino,

20 monoalkylamino, dialkylamino, free, esterified, amidified or
salified carboxy,
Rs is chosen from the hydrogen atom and alkyl, alkenyl,
alkynyl, aryl and arylalkyl radicals, all these radicals being
optionally substituted by one or more substituents chosen from

25 halogen atoms, the following radicals: optionally esterified,
etherified or protected hydroxyl, alkoxy, alkenyloxy,

U alkynyloxy, trifluoromethyl, mercapto, cyano, acyl, acyloxy,
free, esterified, amidified or salified carboxy, amino, mono-
and dialkylamino, arylthio and cyclic radicals containing 3 to

30 6 members, the alkyl, alkenyl or alkynyl radicals being more
optionally. interrupted by one or more oxygen, nitrogen or
sulphur atoms, .
all the sulﬁhdr atoms being 6ptionally oxidized in the form of
the sulphoxide or sulphone,

35 the aryl and aralkyl radicals being moreover optionally
substituted by an alkyl, alkenyl or alkynyl radical,

Ry and Rs: .
either are identical or different and represent a hydrogen



- 2- . atomor an al kyl radical, optionally substituted by one or

nore substituents chosen from hal ogen atons, the optionally esterified,
etherified or protected hydroxyl radigal and phenyl thio and al kylthio
radicals, in which the sul phur atom 5 can be oxidized into the sul phoxide
or sul phone and bei ng optionally substituted by one or nore radicals

chosen fro hal ogen at ons .and. o nally.este d therlfled or

pr ot ect ed a:?ﬂﬂo?&la'? gﬁf’é&i radical, ngg?‘Pf‘Pia H\B&tflpté'& (ér oNE9% i ed
car boxy r asbrel substi beent®nchosen firamkhibdogea a@omsadithel ©ptionadrly orm
t oget her et cvelic,radigal ;w.th [ Ml an
oxggen or sr#?éhé)%§ | tﬁeri&*%ﬁggg,p?ﬁ%%fgggfﬂggr§fﬁﬁere%p Pé%?g%ent an
oxygen orphenxi#hﬁmwandoaikiBthSaiUaﬂiodmsusiofthchuk@e(Sﬂh@ﬁuﬁ;abomﬂI
possi blge r@a“ﬁrﬂ& Jdil?iigéni geth& Qﬁlﬁh{ﬁ gke SQG& h%n'es%%r HAp: as

wel | as Ion sa s wth mhera |c acids or mnera
and orgamQP4k£R§#¥ﬂ %%bﬂtpﬁﬁﬁﬁétEYO?"@OPHUWQIEIfa 1°a lshghasesy ifxaP i n

that: 20 @al%é&r@%m@faﬁ@rgﬁtﬁoﬁ&ily esterified, etherifiedod
(A 25 ared, 1 n_which VVrepresents %le%logﬁld%fle r a 30

hydanto.n&ré?t}%fai%é\ roxyiyradicals, free, eskeri

salified carboxy radicals, amino, mono- and dialkylamino
10 radicals,
or form together a heterocyclic radical with 4 to 6 members
containing an oxygen or sulphur atom,
L/ X and Y, identical or different, represent an oxygen or
sulphur atom, ’
15 said products of formula (I) being in all possible racemic,
' enantiomeric or diastereoisomeric isomer forms, as well as
the addition salts with mineral and organic acids or mineral
and organic bases of said products of formula (I),
characterized in that:
20 a) a product of formula (A):

(A)

is prepared, in which W represents a halogen atom or a
30 hydantoin derivative of formula:
0

R [}
35 . >___ )
. NH

in which R’,4 and R’g have the meaningé indicated above for Ry



in which R [err] and R [err] have the neanings indicated above for R4

- 3- and R err] in which the optional reactive functions are
‘optionally protected, by reacgkng on the compound of formula (I1):
5 [err] 10 either first of all, a conpound of
formula (111): 15 [err] (ren)
20 I n, which Hal represents a halogen atom and V represents a

25 hydr oG8 &soribwhich baeroatbanal heaackéveofpoahdons Bsenul a
(B): optionally protected,

by reacting on the compound of formula (II):

5
HZN \
(11)
10 F3C
(,/ either first of all, a compound of formula (III):
15 0
| Hal— JH<
" . (1I11)
20 \ .
0 v

in which Hal represents a halogen atom and V represents a
25 hydrogen atom or a halogen atom, then the compound of formula

(B):

0
30 h
HN (B)
. NH
0

35

in order to obtain the product of formula (rq):



~

30 [err] (B) 35

in order to obtain the product of fornmula (Alerr]):

= 4- [err] 5 _a(Alerr]) 10 corresponding to
t he product of formula (A) in which V@ represents the dinmethyl hydantoin

radi cal : [err] 20
0

H W R

5
4 : (Ay)
FyC 2>——-uﬁ
0

10

corresponding to the product of formula (A) in which W
represents the dimethylhydantoin radical:

'p'
0
15
a—
J—
20 0
or N-bromosuccinimide in dimethylformamide, or the compound
of formula (III) as defined above, in order to obtain the
product of formula (Aj):
; 25
./
H'Z_N \
(Az)
30 ' F C Hal

in which Hal represents a bromine atom or another halogen
atom, which can be reacted with a compound of formula (IV):

35



or N-bronosucci ni nide in di met hyl f ormam de, or the conmpound of fornmula
(I'11) as defined above, in order to obtain the product of forrmula (A2):

25 (Alerr]Lg — in which Hal represents a
brom ne at om or anot her hal ogen atom which can be reacted with a
conpound of forrmula (IV): 35 - 5-
5 [err] (v 10 I n
which R[err] and R [err] have the neanings indicated above, in or der
to obtain the product of fornmula (A3): 15
0
5 1
RY (Iv)
HN ,
R' s
NH
10 0

in which R’4 and R’g have the meanings indicated above, in

U order to obtain the produ?t of formula (A3):
15
H,N S 0
"4
D‘"&R' i (A3)
20 FsC | ;>-'NH
| 0

25 corresponding to the product of formula (A) in which W
represents the radical:

. 0
' ——&R"
. N .
30 R' o
NH
0

in which R’4 and R’g have the meanings indicated above,

35 b) if necessary and if desired, the product of formula (A)
thus obtéined is subjected to one or more of the following
reactions, in any order: :

i) a diazotation reaction in order tolobtain the product of



ferr] 20 ' (Alerr]) 25

corresponding to the product of formula (A in which W represents the
tadi cal : [err] 30 in which R[err] and R [err] have the
meani ngs i ndi cated above, 35 b) if necessary and if desired, the product
of formula (A thus obtained is subjected to one or nore of the

fol |l ow ng reactions, in any order: 1) a diazotation reaction in
order to ofeEmwlanéVeoduct of

- 6- formula (V): [err]

© 0
N=—N ‘\\\ V)

10 in which Ac)represent an anion of a halogen atom or of a
halogenated derivative and W has the meaning indicated above,
which can be subjected to a halogenation reaction in order to

W obtain the product of formula (F¢):
15
Hal
(F4)
,/// )
P3C
20
in which Hal and W have the meanings indicated above, which
can be subjected to a substitution reaction on the halogen
atom by a metallic derivative of formula (VI):
K./ 25 R’1'—M (VI)

in which M represents a metal and R’ has the meaning
indicated above for Ry, in which the optional reactive
functions are optionally protected, in order to obtain the

30 product of formula (Fz):

v
C / (F2)

35 _ F,



10 in whi ch Alerr] represent an anion of a halogen atomor of a
hal ogenat ed derivative and Whas the neaning indicated above,

whi ch can be subjected to a hangenaLHoQ reaction in order to

obtain the product of formula (F[err]): 15 [err]
(Fl[err]) 20 i n which Hal and Whave the nmeani ngs
I ndi cat ed above, which can be subjected to a substitution

reacti on okhntwhiphl Bggnand W have thgt meamingsndindijgatefrabaxgne of

formula (M) a halogena®ion reactionRi€orkid¥ to obtain the product of
(V1) ) ?ﬁ Rhicﬁ Mrepresents a netal and R [err] has the

meani ng formula (Fglgjcated above for R[err], in which the optional

reactive functions are optionally protected, in order to obtain
t he 30 product of formula (F%): 35

[rer] 2 | 31 (Flerr])

-7- in which R[err] and w have |t he neani ngs i ndi cat ed above, 1)

in the product of formula (F3):

(F3)

a halbgenation reaction in dwgm
5

10 F.C =

o in which Hal represents a halogen atom and W has the meaning

indicated above, which can:
15 either be subjected to a substitution reaction on the halogen
atom, by a metallic derivative of formula (VII): -

R’ 5—-M (VII)

20 in which M represents a metal and R’, has the meaning
indicated above for R, in which the optional reactive
functions are optionally protected, in order to obtain the
product of formula (Fy):

25

(Fyq)

- .
30 Foc =

in which R’, and W have the meanings indicated above,

which can be subjected to the successive reactions, defined above
35 in i), of diazotation of the amino radical, then halogenation

and finally substitution by the compound of formula (VI) in

order to obtain the product of formula (Fg):



[err] (F3) 10

I n which Hal represents a hal ogen atom and Whas the neani ng I ndi cat ed

above, which can: 15 either be subjeged to a substitution reaction on the
hal ogen atom by a netallic derivative of formula (VII1):

Rlerr]-M (Vi) 20 in which Mrepresents

a netal and R [err] has the neaning I ndi cat ed above for R2 in which the

optional reactive functions are optionally protected, in order to obtain
t he product of fornula (F4): 25 Herr]

(F[err]) 30 in which R[err] ano Whave the meani ngs i ndi cated above,

whi ch can be subjected to the syccessjiie reactions, defined above 35 in
i), of diazotation of the am nd M ~\\\ hen hal ogenati on and (Fghlly
substitdtion by the conmpound of f Qi ) in order to obtain the
product of formula (F[err]):

in which R’y, R’, and W have the meanings indicated above,
or is subjected to a diazotation-halogenation reaction in
10 order to obtain the product of formula (Fg):

Hal

15 (Fg)

FC =

20 in which the two halogen atoms represented by Hal are
identical or different and W has the meaning indicated above,
which can be subjected to a substitution reaction on the
halogen atoms by the compound of formula (VI) or (VII) as
defined above, in order to obtain the product of formula (Fs)

25 as defined above in which R’¢ and R’, are identical, which
products of formulae (Fq), (Fy), (F3), (F4), (Fg5) and (Fg)
when W represents.a-halogen atom, can, if necessary and if
desired, be reacted with the product of formula (IV), as
defined above, in order to obtain the product of formula

30 (1’):
) Rll
2

Rll
R' (1*)

N
35 e e //// R'

NH



[err] (F[err]) 5 in which R[err], R [err]
and W have the neanings indicated abové,9 T or is subjected to a

di azot ati on- hal ogenation reaction in 10 order to obtain the product of
formul a (M esiidch RBfrdnd R"J1%@re such that:

(Flerr])

. 20 i | ms represented by Hal are
I dent i cale—logieoﬁf e gn%a%%ﬁa%%@r@%ﬁﬁ]?@ndi cated above, whi ch can

be subj ecdndl R xennssents jarhakegen ortom eheR': amidgfeihed AROYHS: t he

compound f Kof P ddnt£ra (Wldg&® atolefi ned above, in order to obtain
the product of formula (F5) 25 as_defiqu apove in %Tich R‘%err] and

R [erP] &M iRlanmepnessptcan amingykaLical (QF ndi BRLIPEER, AFP™ (Flerr]),
({:[err]),gg( !-‘;?ezr reprdJdret s LIQ'__?@@ (1§[fethe]dz]I abowshen :N(rjep_rtesem]s a hgl O?enf
atom can, necessary and i . desir e reagte , roduct o
formula (4 ,Rglsrep §hetl SbARLDY nr%‘fb%?f)t%ro f‘ai“’ns &%P‘d?%cgu%"% ’

formul a 3¢hidH 'produ¢esrof fothlilae (A;), (A;) and (I'), if appropriate

-0- i ich R s . ' '
- epr esentih T ARSEnar i or 0% BenaPR o PlBhectsd, to B Endigsl

R [edp] awmefohethabboblowing reactRoherr inr epyesedes :a hal ogen at om
and R'[erd) JPRUFERMNS 2On2PLR0E8H! 62! tRE 8pR3bAYEN pFotBctive groups
which can be carried by R";, R";, R'y and R's,
b) a conversion reaction of the >C=0 into the >C=S group,
c) the action of a reagent of formula Hal-R'; in which R's has
(15 the values of R; as defined.above, with the exception of the
hydrogen value and in which the optional reactive functions
are optionally protected and Hal represents a halogen atom, in
order to obtain products of formula (I) as defined above,
then, if desired, the action on these products of an agent for

20 eliminating the optional protective groups which can be
carried by R'; or if appropriate, the action of an
esterification, amidification or salification agent,

d) a conversion reaction of the amino radical into a nitro
radical. _

25 For the definition of the substituents indicated above
and in what follows, the definitions used can have the
following values:

By halogen, is meant of course, fluorine, chlorine,
bromine or iodine atoms.

30 The term alkyl designates a linear or branched alkyl
radical having at most 12 carbon atoms, such as for example
the followihg radicals: methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-bﬁtyl, pentyl, isopentyl,
Sec-pentyl, tert-pentyl, neo-pentyl, hexyl, isohexyl,

35 sec-hexyl, tert-hexyl, heptyl, octyl, decyl, undecyl, dodecyl.

The alkyl radicals having at most 6 carbon atoms are
preferred and in particular the methyl, ethyl, propyl,

5



or R'[err] represents R [err] as defined above and R'[err] represents
an amno radical or R[err] as defined above, whi ch products of
fornmulae (Alerr]), (Alerr]) and (I")._qidf _appropriate and if
necessary, or if desired, are subjected to any one or 10 nore of the
foll owi ng reactions, in any order: a) an elimnation reaction of the
optional protective groups which can be carried by R'[err], R'[err],
R [err] andisePrepyil, pentylppry hegwlerddifaldaction of the >C=0into the
>C=S group, TheC telrhe aaKenyl dFesd grikatata Afidedmba blbdnché@raikényl
whi ch R [erré.hai %5 t.he é&Lues of R%gr&%)as defined .above, with thﬁ
excepti on berdifal having at,most, di3,carhen 2tONS SYHE Shei Thaf*PBRETi ve
functions the viaye,opllilgngl hy-priopieestled barteriyell, rpemitesent s lBekempben at om
in _? 8}%§r tgsobtain products of formula (1) as defined above,

en, i esi

th t&8;Sthe action on these products of an agent for 20

el i mi nati ng t heAvpngothle pliesytli radjoalss Whade onitlbed carbomarri ed by
R3or if apphepLiat QRO s he a11y8S! §S4dp&ERH 1 Obu@dn gl f i cation
or salifi catqlg'g% a%n?,retfl%%r%%d)s(&a .cgnversﬁ Sn r@'a’cfif oné%?g the am ng r adi cal
into a nitpentenyl pgdhexenylyozadicalsqor the definition of the

substituents inghgatedmaBAkgnyl desdhatiesMaallfrddOVsr Binéteéd nalkprgl
used Qf have, t he . foll'ow ng valueih ?ég hab&gen i s feant
of coutle, T3disrinbavingoatamost’ 12 carhamatams o Fueh ADkOT egpmple 1
term al kyl tHe@séBRghes, apiropeigyd, Dudynyad Pdilynyl or Neshkpmyl having at
nost 12 carbop atons, such as for exanple the follow ng radicals:

net hyl, etf3F1Sdt8pyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, penambngi shpeallklynyl radisadspertihdse tweirth pentattbomentqrest yi |
hexyl , isohexy c-_hexyl rt- I e . tyl, decyl, undecyl,
dodecyl . £§g ﬁrefé§f§§ 3P§§|aFa ﬁga 2 agﬁﬁé‘g%%%%%QEB carbon atons are
prefert®d and i Bhpateroubdkoklyedestigpatest lay|lingamydr branched radical

-10 - | | g¢P | q0r E&Jn [ To M oT2Y bl €s L SGEH a4 kenyl
desi gnat esc%ﬁ??gégirworatbﬁ'g%}ghég gl eny a%"&?a |dcaﬁref1%evl|.%g gt npst 12
carbon at @EeEeEably methexanpeéhoxy i PXOpaRy oLy iSePrapYFbFasdicabs enyl

pentenyl, figxegvbo PihadiGakicondary or AEYH diE Klksky) partgbbgy éhose
with 6 carbon atons are preferred such as the allyl, propenyl, butenyl,

b
pentenyl(he¥¥&%%¥P radi cal s. The term al kynyl designates a |inear
or bra@tched th&yb¥tm alkenyloxy radical designates a linear or branched

radical containing at most 12 carbon atoms and preferably 6,

such as for example an allyloxy, 1-butenyloxy or pentenyloxy

radical,

- the term alkynyloxy radical désignates a linear or branched
U 25 radical containing at most 12 carbon atoms énd preferably at

most 5, such as for example a propargyloxy, butynyloxy or

pentynyloxy radical.

By acyl radical is preferably meant a radical having at
most 7 carbon atoms such as the formyl, acetyl, propionyl,

30 butyryl or benzoyl radical, but also the valeryl, hexanoyl,
acryloyl, crotonoyl or carbamoyl radical.

By monoalkylamino radical is preferably meant the
radicals in which the alkyl contains at most 4 carbon atoms.
The methylamino, ethylamino, propylamino or butyl (linear or

35 branched) amino radicals can be mentioned.

Similarly, by dialkylamino radical is preferably meant
the radicals in which the alkyl contains at most 4 carbon
atoms. For example the dimethylamino, diethylamino,



10 radical having at nost 12 carbon atons, such as for exanple t he

et hynyl , propargyl, butynyl, pentynyl or hexynyl radi cal s.

Among the al kynyl radicals, those mntq14 carbon atons are preferred
such as the propargyl radlcal 15 The term al koxy designates a |inear
or branched radi cal containing at nost 12 carbon atons and preferably 6
such as preferably nethoxy, ethoxy, propoxy or isopropoxy radicals,

but al so Imekhaylethydaning §ﬂdﬂ§ﬂﬂ§aﬁ?nb@@ow¢ntﬁéﬂvvioxy or hexyl oxy.

20 - the term afiisnasemsx?a%a%ade&g&%hq%aqsi Id‘eeacrhé)rp:bfamcbf
radi cal contalnln at nos carbon atons and preferabhl

Ve P e 25,
for exanpl Emubﬁl916x93“1b3u§é49¢6£9-oPmﬁ@ﬁﬁé@ﬂ(95/35 Liffied, by he
term al kynyd pxyus agkeapsdRpbanates aamblnn%akrl 1qredor1aﬂcﬁml A& 1 adi cal

containing at nopst 12 carbo ato prefera such as

f or exgiple a pPHperhsrotye bﬁ?§g§ﬁdxﬁs peant g§% WBA#HEhﬁca|

By acyl r?um%xﬁ?afbbﬁyabhmdlrleams Sul‘chdlaisa|fo|ia\bemmlte bm)st 7 ca(r]I bonI

atons suc the fo [ y 30 hut adi ca
et oo PbBed angy POy RRBALY pribeRligtRfiontit cah il T

but al so t™ r carba
radi cal . tert-butBlorpasabknyini no aéépcbbmayhmxﬂuanhﬂthnxaﬂlqaks.

radical s ighdllc }&21? %hxhaignsamg sm@sao 4) CUSUL AT by on@‘f‘g A 1o

met hyl am no, grop amn i near 35 brianched
radi cal® M%eﬁh@h@abﬁeé osen for eSlaﬁ‘iPIl&r Ify’o"byla&%%IaeFrﬁ% radical is

pref er abl y, yBAGky1 amsxyadhE?h_S b'ic‘{)"lb&?at R KYIHL SO o dBpl 4

car bon atons, For exa di met hy n1no dlethylamr!lb’O
nethylethﬂéﬂﬁ?ﬁ#$aﬁ?€hl§5caﬁ°5eeﬁéWPﬂsneé" he chlor xy radical or

radical s nydl!“t@xﬂbﬁdpylfi Qf':oplonf{QbEWlnéthly)l C @ie they 13 iidnietthyJom di fi ed or

esterified t.he E grou kno 2. en skilled in the art. 5

By esten1q¥ﬁ% {ﬁ&§n?§ hﬁint £Bf xgﬁpmgepﬁé YL Hi¥R%xycar bony

radi cdlss such arhéope eaﬁﬁbéementlmhﬂoxyleaﬁrladliy:la,l£tﬂwﬂ}€£darvﬁm1yIt,he

benoyl oxy SaASE S b apasity' ElRaliblptis el on Hs Hethquymetnyl

substltut@¢hgxxmm¢hwl1ﬁadmcelsadacaﬂ9xghqud ﬁ@ﬁhﬁﬁ%ﬁﬂsudhcﬁﬁhalogen

?ggr‘éal . guWéjfcgff+x¥ﬂ£Eﬂ Y 6§¥Eloﬂh8¥k§{$gla' %ﬁéﬂﬂ&méﬁﬂﬂ)&f aryl
acetoxyethyl al yloxycarbonyloxy alkyl radicals such as the

20 methoxycarbonyloxy methyl or ethyl radicals, isopropyloxy-
carbonyloxy methyl or ethyl radicals.

A list of such ester radicals can be found for example
in the European Patent EP 0,034,536.

By amidified carboxy is meant the groups of —CON(Rg)(Rq)

U 25 type in which the identical or different Rgz and Ry radicals

represent a hydrogen atom or an alkyl radical having 1 to 4
carbon atoms such as the methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl radicals.

In the groups defined above, —N(Rg)(R,) therefore

30 representé the amino radical, or a monoalkylamino or
diethylamino radical as defined above, but can also represent
a heterocycle formed by Rg and Ry with the nitrogen atom to
which they are attached which may or may not contain an
additional heteroatom. The pyrrolyl, imidazolyl, indolyl,

35 piperidino, morpholino, piperazinyl radicals can be
mentioned. There are preferred the piperidino, morpholino
radicals or piperazinyl radicals optionally substituted on
the second nitrogen atom, such as for example in



ﬁydroxypropyl, propi onyl oxynet hyl , net hyl t hi onet hyl ,

di nmet hyl am noet hyl , benzyl or phenethyl groups. 15 There can be
rentioned the radicals forned with theja - remainders of easily cleavable
esters such as net hoxynet hyl , et hoxynet hyl radicals; acyl oxyal kyl
radi cal s such as pi val oyl oxynet hyl , pival oyl oxyet hyl, acet oxynet hyl or

acet oxyet hyl ;. . al.kyl oxycar bonyl al kyl, radi cal s_such, as 20
nethoxycarégﬁﬁxig}p qﬁﬂ"(ileﬁ?%ﬁr?iﬁh%inkf?§5%?bﬁ¥}bx?gﬂ?l car bonyl oxy
met hyl or etiipegrazidiydal propylpiperaeingl, ophemyghpépérazindlicars can be
found for . [ X QR R t 6. B
amdified ggﬂ%ﬂg;ﬁ%?ﬁééhﬁ¢fhgﬂgroups(ﬁggg&iﬁﬁgg?ggéagg'tggg Pﬂeaﬁﬁc n'?he
i dentical &engiyflf erashiticalsredn drl Yhgtitubed casyuch asr EpressampiehiBr ogen

at om or san cghlgtoghfiyialohav i@ Jortdpifenyl . carbon atoms such as the nethyl,
et hyl, propyl, EfopropyIJ butyl,.is6%utyl, sec-butyl or tert-butyl
Y

radi cal s. sad ifiedyreanhodefisideambviehe - sa Rbs (FoymedefeFore 30

represent seklgpld A HHREGRA val¥ntd SPGB fomh AMHEea85ium, di eEAYLAN no
radi cal as defi.ned above, but can al so, represent a eter&czckﬁ formed by
%ﬁ e¥itta

Rlerr] andSRREAMRMAgnaiiyR (PoAMRRIHR t o The B lhst heyme ched
mhigh naylorgan&cnﬁbsuyﬂsﬂdhzﬁh meEhkﬂédiTéU pedey bandne, The Syrrflyl, )
i m dazohy Is .35 pi peridino, norpholi | perazipyl, radicals can be
nentioﬁéd.tfh@ggké&?ﬂﬁquﬂ %ﬁ#ﬁﬁ%?%ﬁ?ﬁﬂr§ﬁ+é§h¥$#@hﬂ?fn@’k- radi cal s or

pi per azi nyfimedhydlet heptdlawslre, sirbst | thydxbxymethyhd sminodmethangen at om
such as fo = . 3 ‘ . . v -
nethylpipe%gg?ﬁ§ﬁfﬁ?fﬁﬁréﬁﬁﬁviﬁ'ﬁﬁ[ﬁi%ﬁ%#ﬁﬁﬁ %ﬁ?&ﬁ%Ohexy%?%ééékinyl,

prigpy! pi pemazphﬂl,iqmernﬁrmydeaﬂsmmy|§>rmcainebelrnz_qilpepeaaqinyne,i n these
last two rﬁgkﬁihineRhﬁimgfﬁyldﬁﬂéaminéﬂﬁgﬁ|a¥$€'ﬁéjﬁen9?8ngé.SUbSt'tUtEd’

such ag_for exanple in 5 chlorophenyl or tri or opheny By
salifib® carboxynes sesdim sl tsdls PHefersed or exanpl e with equival ent

of sodi um potagy @hyll iilSViMdlnt thes HarBooydBOEeSHYIN PAd2EEDSI $GthTaS
salts forne m@&h or. %&jc bages such as tpgégg}ge ﬁgrop‘%la I ne_ .10
trimet hyl aRPRBY14PE: RAPIHNYE af ithehfonaquelie ¥ GLt Ry PEY hahBPARRAS,
tris (hydrexghethplr) 6amenbers kaneonstimitehdypncoedepyed drivgspi col i ne,
hi o1 di e, SREKRERIPG: Qeficie Rord” neds oh Y r EECFSRIY cndiefiCendd 1 "
salt i240prexpggend. sulphur ar@dy ndrbrdogen . .nedmond ctherheterdcychiql arwdiscal s
such as  yjth 5 members the furyl, thienyl, pyrrolyl, thiazolyl,
oxazolyl, imidazolyl, thiadiazolyl, pyrazolyl, isoxazolyl,
tetrazolyl radicals can be mentioned.

Among the heterocyclic aryls with 6 members, the

25 pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl radicals can be
mentioned. - '

Among the cohdensed aryl radicals, the indolyl,
benzofuranyl, benzothienyl, quinoleinyl radicals can be
mentioned.

30 The phenyl, tetrazolyl and pyridyl radicals are preferred.

By arylalkyl is meant the radicals resulting from the
combination of the alkyl radicals and the aryl radicals
mentioned above.

The benzyl, phenylethyl, pyridylmethyl, pyridylethyl or

35 tetrazolylmethyl radicals are preferred.
| By esterified, etherified or protected hydroxyl radical,
is meant the



phenyl or naphthyl or the nmonocyclic heterocyclic aryl radicals with 5
or 6 nenbers or constituted by condensed rings, cont ai ni ng one or nore
het er oat ons preferably chosen from 20 cxygen, sul phur and nitrogen. Anmong
the heterocyclic aryls with 5 nmenbers the furyl, thienyl, pyrrolyl,

t hi azol yl, oxazolyl, imdazolyl, thiadiazolyl, pyrazolyl, isoxazolyl,
tetrazolyl radi cal s can be nentloned Annn t he heterocycllc aryls
with 6 menb@rS-aipbazs WHW-OWMMyquromrqqﬁlﬁW respecthyely,
radi cal s can pe ment i oned. Anong t he condensed aryl radicals,
t he i ndol yl, benzof uranyl, benzothi enyl, quinoleinyl radicals can be
ment i oned. 30°The phenyl, tetrazolyl and pyridyl radicals are preferred.
By aryl al kfbrinedm€zbin bhe-mdirqaimxﬁsmadmlf r(Hﬁddﬂﬂhng tonbtheatsoal of

t he al kyl | s, and the ar nt| bove The
benzyl kyphe%g*’éaﬁyrm o808y | ‘iL é@‘reddﬂ'}st%e t’ért1 B Bet nyl
radi cal s areppeséatsed protectlveagnaugyaﬂﬂeaiphﬁfunalpmdzo¢n@r®leh@3d
hydr oxyl -13 -
-0-Cal phaj[agir) ? F ﬁn aﬁﬁ%t_% phaa[ner r]]kyolr 501)1:?[}%1(1' ca][}éyrr‘%}speac{ e?r, | |
O fora@ﬁlﬂbmlanad@aaﬂy@ramyﬂg addimest ok arhon atonpeandual 5
met hods k"@ﬁ@1éﬁa§l@§u§%‘t‘ 't%‘iédn a@%&&tnéif‘%ﬂ&ém' ch P represents a
protectjve grou alerr], alphalerr] and al phaJ err] esent in
parti cff ar an aFkgrP sﬁk@ﬁyPIQQQGﬁ%M 9HAHP i, as %ﬁ£4a§%y¥h?aé?£% REHADI ng
g( rmlst 1?o£atlb?npﬁbegétéﬂdhydro&l?ﬂ.l Q:&idﬂdélsu@té tgﬁwhaﬁnqﬁmﬁ@hwﬂven 10
anpl es rot ec as _we |on .
protectedolf‘r)‘/‘%r‘f&??'tl éﬁ?gaﬁnogpetg'Feﬁquék%iiqij WF art H%rﬂéﬁﬁfl%%ok
kﬁomﬂ to &Greumpskihl egdghnichsyathesisgt atidodora W.GGrgsne N thgmrd 1
Synt hesi s, 7. rv versit ed in 1981 by
Wl ey-Int eq s’{g‘?enﬁ@!s B% Eﬁ’&d—% gﬁ%‘vﬁ yplé' ?snélér?élpéﬁégrhe protective
group i& tRubhishexs| Jelncililwlyi & Soms. be represented by P, can be
chosen for exanpﬁg éce?bkggve ga%%h:g@'ﬂi% ﬁ?dﬁ4£¥#P4adf€§iyYhich can

chl oroacetyl, brono oroace richl or oacet
tr|f|u0r033%t§¢9resented by P, can be chosen for example from the

following list: formyl, acetyl, chloroacetyl, bromoacetyl,
dichloroacetyl, trichloroacetyl, trifluoroacetyl,

20 methoxyacetyl, phenoxyacetyl, benzoyl, benzoylformyl, p-
nitrobenzoyl. The following groups can also be mentioned:
ethoxycarbonyl, methoxycarbonyl, propoxycarbonyl, BBS8-
trichloroethoxycarbonyl, benzyloxycarbonyl, tert-
butoxycarbonyl, 1-cyclo propylethoxycarbonyl, tetra-

25 hydropyrannyl, tetrahydrothiopyranyl, methokytetra-
hydropyranyl, trityl, benzyl, 4-methoxybenzyl, benzhydryl,
trichloroethyl, 1-methyl 1-methoxyethyl, phthaloyl,
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, oxalyl,
succinyl and pivaloyl, phenylacetyl, phenylpropionyl, mesyl,

30 chlorobenéoyl, para-nitrobenzoyl, para-tert-butylbenzoyl,
caprylyl, acryloyl, methylcarbamoyl, phenylcarbamoyl,
naphthylcarbamoyl.

P can in particular represent the

35 _ _O radical

0

or also a derivative of silicon such as trimethylsilyl.



éO met hoxyacetyl, phenoxyacetyl, benzoyl, benzoylfornyl, p-
ni trobenzoyl. The foll ow ng groups can al so be nenti oned:
et hoxycarbonyl, methoxycarbonyl, propgyycarbonyl, BBB-

trichl oroet hoxycarbonyl, benzyl oxycarbonyl, tert- but oxycar bonyl ,
1-cycl o propyl et hoxycarbonyl, tetra- 25 hydropyrannyl

t et rahydr ot hi opyranyl ,. net hoxytetra- ydropyran trig benz
4-nethoxybenzy|%YbéﬁZHVEWyFa ical; jis, meask: i€ ra 4&& A%EH ékﬁyl

pht hal oyl ,acylpr.raau@lanls, hlawteyrtwe nie%@ﬁlﬁg/mﬂdldtﬂiéﬁ ydbovémm efgt, oxalyl,

succi nyl and |, nyl acety henyl me

cﬁl olr o%enzﬁi’?gpg §¥‘ i Fp(’fﬂﬁfdﬁyl' a&frtg’xt e'?/tpD 'Héih%'l SgUtY"Sg]D?’f/Y yor
acryl oyl , benhpytaxyamadicalisenyl car banoyl, napht hyl carbanmoyl. P can
in partgculaEhEeQ ﬁeg%leﬁlo %%dlCﬁherEEfer q%X d?s*gnates the'adica

or also a derivative i'con s
- 14- radicalg adoymwiizh ddiecairyils m@amalt h@nmﬁe;rat% the wadicahs as

acyl v adi cakeihaueabl A nddiadaphane A ﬁ%{yltm&xamle the

f ormyl oxy, acet ox ropi onyl oxy, utyryl oxy ‘or enzoyl oxy radicals. 5

- the terrrP&FWVﬂ\XblPadwzllﬂﬁldé’flém&:y ipddapadiylthi or R¥ls in which

t he aryl rgﬂigahoq?m&ﬁggpts t he radical s as defi ned above such as, for .
hi o pyrldy i m daz |thio or

exanpl in h|o i m dyl t
el et LG S PR S L SR (R ES R EASAR Iy
designateSraaecals iadwkdlch mhéWhu&bltthmdam s adef tned alebveesuahove

such f exa met h 1,0, propylthi
|sopropylt%?b gﬁﬁtﬁfgﬁPie'sg t&pﬁ%Q}o, Wih%ﬁ??n%fgby{k?%%bentylth|o
oﬁyysohexyishpnppymehabkybmhwdthawbc5b0ﬁbuhyknhmqumﬁégtfbmt&ltMied such

as, for raxy lt.hi t | pal kyl thio
such as pr€€8 gﬂtﬂxgbggnégp efgﬁkﬂﬁ tr| uorgﬁgﬁﬁh¥% {%&&CQf ke
triflubd oe@lh?i@ha lyr SUbStaIty@eéeﬁN&‘N @, odiary |a¥anp %\erilallkmrfhﬂj—such as,

‘;gat ai i ﬁ%ﬁg@%gltﬂ%zyg@hl%g% Ehl‘ﬁ'l%t hHil0kyddhio sudly &y préréssbeq!
g]bromoethylthlo, tr1fluoromethylth10, trifluoroethylthio or
also pentafluoroethylthio, arylalkylthio such as, for
example, benzylthio or phenethylthio.

20 By cyclic radical containing 3 to 6 members is meant a
carbocyclic or heterocyclic radical optionally containing one
or more heteroatoms chosen from sulphur, oxygen or nitrogen
atoms.

By carbocyclic radical is meant in particular the
U 25 cycloalkyl radical which preferably designates the
cyclopropyl, cyclobutyl radicals and quite particularly the
cyclopentyl, cyclohexyl and cycloheptyl radicals.
By heterocyclic radical containing one or more
heteroatoms is preferably meant the saturated, heterocyclic,

30 monocyclié radicals such as for example the following
radicals: oxiraﬂnylg oxolannyl, dioxolannyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidyl, piperazinyl or
morpholinyl. _

By alkyl, alkenyl or alkynyl radicals optionally

35 interrupted by a heteroatom chosen from sulphur, oxygen or
nitrogen atoms is meant the radicals containing one or more
of these atoms identical or different in their structure,
these heteroatoms obviously not being able to be situated at



carbocyclic or heterocyclic radical optionally containing one or nore
het er oat ons chosen from sul phur, oxygen or nitrogen at ons. By
carbocyclic radical is nmeant in partigglar the 25 cycloal kyl radical which
preferably designates the cycl opropyl, cyclobutyl radicals and quite
particularly the cycl opentyl, cycl ohexyl and cycl oheptyl radicals.

By heterocyclic radical containing one or nore het er gat g I S

pr ef er abl \thie8Rd 196 theyradigaliet Th8E@cFPR, bsomestdonad . tolyi@mPi&ch
as folr exafmi Oant&ﬁﬁ_ikplw Bﬁdi_caLgdhﬁlahzfaso?ﬁleltﬁwhelt@ﬂl:a:ﬂ@ﬂhoxYchYll

i oxol anny rrol1dinyl, azpli di azol i dj.nyl,,. pi.peri :
pi per azi nyA¥ é&/opy ﬂ’)ﬂ%??ﬁ}?. the aiﬁ“"é?*&?‘k’%‘, Y3 & Iéé&s a c?/'n)ﬂdg/

radi cal s opitiloneyéyhdoynsthyluptredlbyp &hketdkydthhoalkydn raddmadid sugh
oxygen or itrogen atons is he,radi cal t @hnjyng r_ nore
of thede A%AT dEReTeLs BFon7HPEFBhFbBR1Y pErbByl (RIAH I 2

het er oat ortsh ichme tthigl yonoalbei Ngmebhglt ¥-progiylasiadpaopyl.
-15 - thorengh 7 thige! pdhgBhis TNehe SAApAG: TRdMehn il HRANDI €,

radic ymet hyl,

t he al koxyal kyl al's such as nethox . et hoxyet hyl Qr
propyl oxy zed has ai Rokbheal rRbkyitRip,r agydihd os yadigals or on the

met hoxyet RIWTRL Y | beT ot 827080t byblibeakkyl a1R§1cpHaesn, 5 as for
exanmpl e propyl thi‘opropyl, rogylthhoethyl, nethﬁl- tggon%{q%b_qr al so
N-met 1P REFIsHARRM RS roﬁ§¥¥ Sulphonylj oz pryisud phamyds Fad498d-S5y) phur
a}] ons can aue:mulphinpzéi dhﬁedmﬁlstdilphen%ukulkztshrmat@{] _)ﬂatdlijcallrsadjma}rsmt on
t he cqQntrar oxLdi zed,to produce the a S | :

aryl sul phih ) SafeaRyis sBoSPYl Earorumpeieadrln dhe vilues

akky| sul pimddlcatrel adbyve uFphothé diRkyynzhdicadi calch ias forclexampliehe al ky

radi cal i e . exanpl g, f | u Welol d ove for the
al kyl radﬁégﬂigékiéélﬁgﬁ'e?gﬁf#gglgﬁfﬁgﬁhyﬁg&Pgﬁﬁ%ﬁ@ﬁ% hyfgﬁlphinyl
met hySul eitdwliswiplionel hyadicaphsnyl radical s, aryl sul phi nyl and

aryl sul ph é“*ﬁﬁHﬁi | 1 hy ' , : g [ I ladigal is
chosen, f%?xgkanp e, ?o%??hépy?Sﬁggrﬁggiiﬁ&fé ng@gggggk?gfagﬁgiﬁaﬁé%
radi cal sd®hwhigh the agyhnppdicat is| FBRSEY . r £9c £*@mBean T WG nyl or

- 20 S|U| ﬁ%&}des pmédftyél.tléalail%ﬂalf@f the! albs}ﬁykaldmerdlmsdwn as fowul phinyl
&tnéfﬁyﬁi%&é&?ﬁ%ﬂtégﬁ%ghié#igglEgh?%&éﬁ;FPRegg¥’3“1ﬁF§%WF d R err] can
i N paR0i csudpHonyl | qopii@yliselphihpl 6¢ —sulphonyl, pyrimidyl-
sulphinyl or -sulphonyl, imidazolyl-sulphinyl or -—sulphonyl
or N-methylimidazolyl-sulphinyl or -sulphonyl.
R4 and Rg can in particular form together the following
heterocycles:

O O
G

As particular examples of alkyl radicals substituted
by one or more halogens or haloalkyl, there can be mentioned
.the monofluoro, chloro, bromo or iodomethyl or -ethyl,



het erocycl es: 25 [err] 30 35 As particul ar exanpl es of
al kyl radicals substituted by one or nore hal ogens or hal oal kyl, there
ean be nentioned the nonofluoro, chjgro, brono or iodonmethyl or -ethyl
-16 - di fluoro, dichloro or dibrononethyl, trifluoronethyl or

pent af | uor oet hyl radi cal s. As particul ar exanples of al koxy

radi cal s suybstituted by one oy, nore h l.ogens, or_hal oal k there can
be nention B%EB°FHE Gishden8F, dihnqmnamn >&F1€f ?Tﬂﬁ?g€¥%o?§ or al so
pentafluorpehhafyubm$eﬁﬂyi radicals. As particul ar exanples of substituted

I | kyl I h
phenyl  Crach A8 PPERaaAY AR Dt GrTEre Tat tarS ehBsbhtirsh 1o
i odi ne, chbegrbne or moari halatgens arethadbogliasy) uchenettyh, be menhaooedr
d B f defi b
e v E8khronsgtnanll WA AMNSGP! ol S Ldingsy (6 trdonteve

contain“an ami no ra t hat
t hese aC|dpgata§1abs@emmqnwxnadnﬂahSKa15 i nventi on. The addition

salts with i NeRal o3 taLBANC Aeinit &l &éﬂ%ubstmpfwtawi b81 arhaicyl) can

be, for exanple the salts forned aci d
hydrochlorFE diggdsebthere can by gentdaned fhose, 1%dW%h%?|EhepBB§BH$rlc

propi oni ¢, ragetht, 1.2,0sistrﬂlctutfé@nw @ne"eiord Urddi€alsUEhoSeR, fromt ari c,
SR U KRG CHCIETE XSO, vl
propanesulphanocorabhﬁhdlwwuwmamscs such as for exanple
When the products of formula (I) as defined above
U contain an amino radical salifiable by an acid it is
understood that these acid salts also form part of the

15 invention.

The addition salts with mineral or organic acids of the
products of formula (I) can be, for example, the salts formed
with the following acids: hydrochloric, hydrobromic,
hydroiodic, nitric, sulphuric, phosphoric, propionic, acetic,

20 formic, benzoic, maleic, fumaric, succinic, tartaric, citric,
oxalic, glyoxylic, aspartic, ascorbic, alkylmonosulphonic
such as for example methanesulphonic, ethanesulphonic,
propanesulphonic, alkyldisulphonics such as for example
methanedisulphonic, alpha, beta-ethanedisulphonic,

25 arylmonosulphonics such as benzenesulphonic and
aryldisulphonic.

More particularly there can be mentioned the salts
formed with hydrochloric or methanesulphonic acids for
example.

30 A particular subject of the present invention is the
preparation process as défined ‘above for the products of
formula (I) as defined above in which:

Ry and R,, identical or different, are chosen from the
hydrogen atom, halogen atoms and alkyl, alkenyl, alkynyl,

35 cyano, trifluoromethyl, amino, monoalkylamino and
dialkylamino radicals,

R3 represents a hydrogen atom, an alkyl radical, optionally
interrupted by one or more oxygen or sulphur atoms, a phenyl



hethanedisulphdnic, al pha, bet a- et hanedi sul phonic, 25 aryl nonosul phoni cs

such as benzenesul phoni ¢ and aryl di sul phoni c. Mor e
particularly there can be nentioned thg salts formed with hydrochloric
or net hanesul phoni c acids for exanpl e. 30 A particul ar subject of
the present invention is the preparation process as defined above for

t he producéﬁtQ% %dgio£gy¥éail)tﬂ§sge} B?@a&?oﬁélhﬁ W@Eyﬁq?llﬁR[err] and

Rlerr], i eérent, are c osen romt en atom
hal ogen at®Hgsbhtubedyby anrenayl mozekyadicals ehgsen tfrruor"! 0 Tyl ,
am no, ”DﬂﬂﬁhK¥|aﬂﬁé°féﬂﬂow1ne'ﬁhhlbﬁﬁhnophéﬂyqa|%pﬂﬂdﬂhHIJFQEM%%ﬂﬁﬁhda

hydr ogen atom an_ al kyl radi cal optlona { |nterrupte by one or nore

oxygen or ethemified aE, P505ﬁ659ﬁ hydroxyl, alkoxy, cyano, -17

. 5 ortﬂommidforaaghw hyheféeyaaﬁyfzal frieei, n&sQléthﬂlt@#.y amllldlsfutmi idwit ed
one or e _radicals chosen ,fromhalo e . folla

rgdlcals %Ei%ﬁ& goﬁ?FBﬂﬁYPya@éP8r|WPBS' or déﬁﬁgﬁ §%r el ré?en

ahydr oxyl ,atadkax§, thgappridplt radlivalobetngl opltidnaiiy lowid ifzedh,

esterifi eqq %‘g él ed or salified carboxy, am no, nono- or

di al kyl ani ‘b, i trogen atom of the pyridyl radical being optionally
oxi di zed, eithe¥ caré iddenRical]or diffementapad depriessintoandidlkarlent and

repreggnt raalli &) Jﬁtiéﬂbii’#onap%t%ﬁ'tle& Pyegﬁu'et Weeg, 3é [ iUa Ir €

radi cal's osen fromo y esteri et her or protected
hydr oxyl meSQnsfrmmlegbnoa@bht QﬁﬁeﬁlﬁyﬁﬂhlGtaﬁdlﬁhéﬁypﬂhﬂfo ectedyj cal s

t hemsel veswmtdwl fé(dﬂa'?ﬁ&' tH&QQgQM 888me" afBl @1kylthAY GHES p)mﬁartﬂlrcom
hal ogen at ons, an hyd [ OX ical, 15 or together formthe:

[&or] radidats themselYﬁﬁlEBFlonééIYnSMPFEHt?t@@bﬁﬁkéﬁFéc&h"ﬁ??ben or

sul phur atreidicaBfidcNosen fié@nhatefenr adbhbenaat thee hiyd®iy lam adqgen, or
sulphli5 atom particul ar subject of the present invention

is hé’—*pr%?%ﬁ?%nfﬂpacgsg as defined above for the products of
fornula (I') as defined e in which: 25 Rlerr] and Rlerr], identical or
different, are such {hAt on
T
radical

20 in which T represents an oxygen or sulphur atom, X and Y,

identical or different, represent an oxygen or sulphur atom.

A more particular subject of the present invention is
the preparation process as defined above for the products of
formula (I) as defined above in which:

25 Ry and R,, identical or different, are such that one
represents a hydrogen atom or a cyano radical and the other
is chosen from halogen atoms and cyano and amino radicals,

R3 represents a hydrogen atom or an alkyl radical optionally
substituted by an optionally esterified, etherified or

30 protected hydroxyl radical,

R4 and Rg, identical or different, represent a linear or
branched alkyl radical containing at most 6 carbon atoms,
optionally substituted by one or more radicals chosen from
optionally esterified, etherified or protected hydroxyl

35 radicals and halogen atoms and X and Y represent an oxygen
atom. .

An even more particular subject of the present invention
is the preparation process as defined above for the following



represents a hydrogen atom or a cyano radical and the other I's chosen
from hal ogen atons and cyano and am no radicals, R3 represents a
.hydrogen atom or an al kyl radi cal optjigonally substituted by an
optionally esterified, etherified or 30 protected hydroxyl radical,

Rlerr] and Rlerr], identical or different, represent a |inear or

branched al kyl radical containing at nost 6 carbon atons, optionally
_substitutgﬂoﬁycgﬁe or nore radicals chosen from optionally esterified,
etherified BL[ppahenbed—Hydﬁd&ﬂorﬁﬁethﬂliﬂnh&nuﬂ}mﬂtékﬁﬁmﬁbhtla%d4x and Y

represent,an.oxygen. t An even nore particul ar subject of
t he preseﬁTl?ﬁeégfaéﬁe d%qﬂgﬁhe preparati on process_ as defi ?d a?ove for
t he foIIomﬁ5g5—dimethyl—3—(4—iodo—3—(trifluoromethyllgpheny 2, product s

- 3[4 an noqd, 08 4 BE LAARLY! ) phenyl ] 5, 5-di et hyl 2, 4-
o e O ekl e o 12 4] PAE 71§ LB LD RUBBY!)

4-(4,4-diﬂg£ﬂ¥h)2b§hgbgﬁqﬁiﬂeqidazolidinyl)-2-(trifluoro- nmet hyl )
benzonitril e,

4- (4, 4- di Tefh§hs 4-Gimedy s A YRGB THLIEP R UL - -imidazoli-

di nyl) - 2- §1 Al h vorqretifalyoremieatiyili yiBenzoniltrile 4- ( 2, 4- di oxo

1- (4- hydr ox yl)-.8- oxa-.1, 3- di azaspi,r ' _ _ A .
decan{]é-yT)-Zkl 4 F@PG@Fbﬂéﬂﬁﬁﬁiaiﬁéiﬁﬁgiif%g oxa-1,3-diazaspiro(4,5)

5, 5- di net dgtai~B34y-)di2sy(dmd-fA-udnanie thyr oheberyzon phehie) -
2,4-imdazolidi Redi one,, ~_ g )CRIC ' ' hi1P0hkhlk®)acem c
enanti omer i %' gr Blmf%%(ﬁlagt e(r4e’05'|t @%ﬁ&%oﬁpf%@ngémgg gvePI §as ?héi r
addi ti on 2, 4-imddbgoldidimadi®nshar naceutical |y acceptabl e nineral and
organi c agj oL, YA 10 Ksesibl ic, Tenhfipliemertct be
process i?\hlg%'gt ég%g/% %}g“ggﬁg?glﬁon * ?srz)(r:g?éigbl,n cgrr.ited out
under 18 hedtagbpresisonarichticPmen fQfhtaraerwell as theirgddytion e

product ofaiesMuidh( AHY 'dharnddieuttadalipracSeptablepmaherakl gndarried out
by using one hal f-nmol_of the conpound ormula (I1l1) per nmol of the

: ) A of f
conpound SFIRBiFUREIGS yor imineral 3ndRFIRRLE RATEE - or preferably
di met hyl acet anirde i mpl ement? tHee OEdsE eimdiappedxabavel,y tbpepppration

di ot ! dEBr BRERGIARLY FARAPS Plo e Fhedrahagbibhs indicated (o o
I nt r o2l0cedersbdtielre orthotrifl uoronetyl anil ane of formula (I1) itself
in solution inTQi@%QQ@&“%ﬂé”Bfghdﬂﬂ'é& formula (Aq), the operation is
preferably carried out by using one half-mol of the compound
of formula (III) per mol of the compound of formula (II), in
dimethylformamide or preferably dimethylacetamide, at a

25 temperature of approximately 0°C.

In a preferred manner, the compound of formula (III) is
dimethyldibromohydantoin used in solution in dimethyl-
acetamide and introduced into the orthotrifluorometylanilane
of formula (II) itself in solution in dimethylacetamide while

30 maintaining the temperature at approximately 0°c.

The compound of formula (A;) which forms intermediately
in situ, and which is not isolated, thus has a selective
‘bromination which is situated in para position of the amino
radical.

35 Then, in situ, a half-mol of compound B, i.e.
dimethylﬁydantoin, is added,'preferably in the presence of
cuprous oxide at a temperature of approximately 155°C and in
this way the product formula (A;) is obtained with a



30 mai ntai ning the tenperature at approximtely O[err]C The

conpound of fornmula (A2) which fornms internediately In situ, and
which is not isolated, thus has a selegjive brom nation which is
situated in para position of the am no radi cal . 35 Then, in
situ, a half-nol of conpound B, i.e. di met hyl hydantoi n, is added,
preferably in_t resen of cuprous oxide at a tenperature of
apprOX|nat5?9afg§PgFr eﬁﬁh i this way the product formula (Alerr])

I s obtained wtitoaisolate the product of formula (A,), thdOreaction of

remar kabl eg yi el | q & ct. he
reaction OFXE g?ﬁgungnﬁgh S%E%b r%ﬁqﬁ(¥k éﬁﬁgéﬁéﬁéfhéﬁ¥¥ %% mul a
(I'11) can béIEArcaadbeucanrnﬁdnﬂﬂ%ﬂknxﬁkmﬁthquneﬁamkdﬂy preferably at
tenperagurg QEmBE?%ELQe of 0°c. The conpound of formula (A2) can also be

obt ai ned ective bromination by N- bronmosuccinimde in solid form
or in soI ut TBR, compesingg ofi femmplorfg F@mbraksondid P bredi e as
sol vent, pseiecehby B%bﬂﬁn%t%@nVW NS HHbiss W B im A€t DN s 301 @ f ot edr

pol ar solvents usual | y enpl oyed. I n an, unexpect ed

r emar kabl elBefRiptiprpy GPQH%%“Q digedhydfaraemidls 9 *@Fﬁﬁgi]?fegﬁﬂé?ﬁed

under thes&s sol¢enditipeeferably usingy %O§dleleﬂﬁersﬁ¢l0rhs wPpter prabdéyone
carrieg%out unggr t hese 15 condit |ons a te q%ure of 0 to 20[err]C
The produc?® of “F'&F nBPa3EAS YﬁPchﬂf subjected to a

reaction with aIdeanvahewge@keﬂymamm@nn,a nemarkabl&asmﬁgmhﬁuﬁtﬂ o6rbhea

(rv), in . a rqdu of peration is
carried oﬁ%fjﬁ%ﬁgg h hgségqso&chgag&lt ﬁgcttrl 4SCHM rﬁl%%wl m?sp%oxi de,
" dilghenyl 0&¢@@ltionsd|nethylfornanlde or also and preferably

di met hyl acet ani flggo the o Peryl‘io?np‘irsa r@fé:saﬁa}gfceéﬁbié/d Ut | etaoHt théséhe

pr esence of a catalyst such as co native state or in the
form of3 cuppRdistipneupti @ Semperagyre ot Orfe ARGt ion is preferably

carried out in ﬁhéPPbbbuct ofaQ%EQEuée'N}ﬁ'ﬁhdg*ﬁﬁﬁﬁihéd Sawrpels oxide at
a tenperature, t he order 165 roduct of fornula

(A) can th%‘hbl)%cgﬁg ket édr@'@c&lon ;‘z@t ﬁqwarte’a‘ﬁ QRiyr I ekanpl e
by format lureoéombeuﬁa olfy doanillar l(ctV) ,J ir ridemytd hebith frr orhe npsadact

onter ot KSFhbal Tay) SRACCRRERudbn S2E B0 AR AT o font
i sol at2fl isuch as the triglyme, dimethylsulphoxide, diphenyl oxide,
dimethylformamide or also and preferably dimethylacetamide.
The operation is preferably carried out in the presence
of a catalyst such as copper in the native state or in the
form of cuprous or cupric oxide.

25 The operation is preferably carried out in dimethyl-
acetamide in the presence of cuprous oxide at a temperature
of the order 165°C.

The product of formula (A) can then be subjected to a
diazotation reaction such as for example by formation of the

30 hydrochloride: in this way the diazonium salt (N=N:l, Cf:§ is
generated by reacting sodium nitrite in hydrochloric acid.

" The diazonium salt thus obtained can be isolated if
desired, in the form of the tetrafluoroborate (BFf:b salt
which is insoluble in water by treatment with sodium

35 tetrafluoroborate (NaBFy).

The diazonium salt i.e. the product of formula (V)
obtained can then be subjected to a halogenation reaction in
order to obtain the product of formula (Fq).



desired, in the formof the tetrafluoroborate (BF[err]) salt which is
I nsoluble in water by treatnent with sodium 35 tetrafl uoroborate (NaBF4).

TFhe diazoniumsalt i.e. the product ofpgornmula (V) obt ai ned can then be
subj ected to a hal ogenation reaction in order to obtain the product of
formula (F[err]). -20 -

Thi s hal ogenati on can be a brom nation by reaction, for exanpl e, _of

sodi um or |ithi st Salrgenatian|camiberberminatign Byafppetion, for
wat er / met hplkamp1&d) @ dsodiud We Ditied ew,bedlide ipr&f sodbent aachodsnation

e produc£98 SR & MY ST SRLOTES S miRERER $E 2158, BRAS | e
can al so berelfteaiabdd ,byarheiadd iTp tt iwn dbyzione acthdbh of soddbmt éddaevéni a
t he forglo%BQ%&vﬁg rfggg ﬁiég% mix#& erature of the order of 60 to

80[err] € product o ormula (F[err]) thus obtained can then
be subj ect e@heo prasivstt iaflutfarmuleactF ph bm whichatbhgehadogap atomwhisch
is preferall ;041 t tya, i ] ! agdiin
thi S vey 18 SheorATe Sarkblle 1 | GLEAHHER ByThcal fh5] the aidrbifunapdat

carri ed ouisphatespjahame sikcHhe form ofangeleratluerebaypter fhnfde. In the

conpounds ekmper@tae Of )eribrder (O 10 86 r@presents a netal such as
copper_,Qr nickel, or also pal l adjumin particular to_introduce an
acetyléﬁic. The The Hﬁﬂﬂkﬁﬁuﬂ¥(£%?W#ﬂﬂJzﬁﬂ{\ﬁbu%ﬂﬁb€%$P?dcﬁﬁ"tEE?BfgFe in
pgrt i culja[) sbbge@m&@r t@aﬂiéﬁfbit!’itﬁit’ﬁibﬂ rﬁéé(ﬂ@f@'}][llﬁﬁhyhecuﬁlld)gen_ZlatbﬁESQJ%

obt ai ne t rreaction of trimethyl- trifluorpne il gne wit
potassiun1¥Pb8ﬁi&§ & Y an ﬁ%ﬁﬁQﬁaq§éﬁ1ﬁ%?h&??ﬁ?hﬁﬁ?dgﬁe RYS The
héngenatinadieadtbmd(ﬁntﬂhiqnkau#p(ﬁbﬁainnﬁbe(¢¢oducttofpfodmuéapHQ.
product ol phgr BHEe T3 G BEAAUI I6Hk U ZhootPERE LiEnUaUakoEoRYbhERES
such as for exanple By bromnation by brono succrnimde, 1n a solvent
such ab5f oRimgkhyildormamiidest hyirf dreardarpeunds tefiptermultacoflVIheandder of

20 t : , i ' [ t
0 gof:e')r,] M ﬂé&gﬁﬂﬁ%gﬂ&m SsudWsad Nés efgszfr'ﬂiEkéme 8kt B2so

position of the amno'r | . . .Ihe_product o ormul a (F err]) to
produce thedpiadidsm dn partiguhan Yrdnieedyre sapj acebulenig-suB8eit uti on

reacti on ogompouhle lbF Tl (ur ) ehdX (efi] &adi eRbraeepeding to the
usual condiitiQqns known to a nan skilled jn the ,art and
Dol cul arPOELHEPIAT) DAy SRPEAT, CANIAR @ 1% FELF JupBanaPhul cuREAtene
produc20 of (€PgCQuhacbitiedned by the reaction of trimethyl-

(trifluoromethyl) silane with potassium fluoride and copper
iodide in dimethylformamide.
| The halogenation reaction of the product of formula (A)
to produce the product of formula (F3) can be carried out
25 under the usual conditions such as for example by bromination
by N-bromo succinimide, in a solvent such as for example
dimethylformamide at a temperature of the order of 20 to
30°C: the halogen atom is thus introduced into the ortho
position of the amino radical. |
30 The product of formula (F3) to produce the product of
- formula (F4) can be subjected to a substitution reactioh of
the halogen atom by the R’5 radical according to the usual
conditions known to a man skilled in the art and in
particular as defined above, to introduce the R’4 radical
35 onto the product of formula (F,).
The amine of formula (F4) thus obtained can be converted
into the diazonium salt then halogenated and finally
substituted on the halogen atom by the radical R’ under the



The amne of formula (F[err]) thus obtained can be converted into the
di azoniumsalt then hal ogenated and finally substituted on the hal ogen
atomby the radical R [err] under the2! -

-21 - sanme conditions as those descri bed above, to thus produce the
product of fornula (F[err]). The hal ogenation reaction of the

prOdUCt‘ﬁsJﬁEr%gﬁd£E§%ns as'EEBSEhGeEEQQBﬁh bolv, Mt thidseigddavcd tife

carried out according to the usual conditions in particular by formation
of the PEQQHQMr%ﬁ1§@FF“éﬂ {Fe)anmi no radical then hal ogenation under

the conditions fk%'ﬁ&ﬂoé@ﬁaﬁion react1oﬁh6fptﬁ@U@&o@thObmﬂﬁbdﬂﬂkﬂrﬂﬁ ran
In turn be substituted gen ato I n .paytigular A %1
sane cyan&nﬁPr%ﬁﬁc%foﬁﬁ?te?gntpemﬁyot EGSCFPBn 8f9§ﬁﬁﬂ§¥ %hﬁﬁfq ing

di met hya f d:rdnit[héia.lsual condithenpr dduphstatullarmblya f@:l-i[nraltrl]qrx dfF[the ] ),
(Fl[err]), err ) LRI .. (F c e 0 ction
of the pro %o?#g$ %ﬂ%? OL tR I%Tl?é %S hé& ? g“bg%ﬁggb ggﬁglﬁﬁngﬂgt of
formul a (1bhed comdittiohs defilnedoabodetfi ned above for the reaction of the

product of for rr”l'u%@ éfg%u&t B¢t Pgrﬂ{fﬁgugﬁ‘égf cfaﬂr g},\l LulrnVod %ubst:ﬁrﬂf@@e the

product of for formulae (Alerr])
(Alerr]) #&mn he )tV!Chulsalogeob@é@n&dlﬁaﬁthéﬁurlﬁrn@dem Famied GYansi r ed,

be_subjgectyaf:2a o Pﬁﬁﬁbih‘tb "theasttBnby 2 doppRteRya dierivat i ve of

formula R 3- err] can in particular represent an
acyl at ed d%H“Q&ﬁY%@PEM@%lﬁg in particular the ZO al k- Hal conpound in

wm;:h a: k repreﬂwzﬁr@@u%tkybfraerfala ZFE a;u‘: 5), (Efﬁldl q# 4 )SUAF 2 t
alf tl cul ar e ace | Cca r,a Si I ca ents
AT by W EMA i A

preLerabeIV) ﬁdlpw¢dﬁbe the corré&pondengtp@nﬁuﬁtcmmwﬁutmnnarcikrsolvent
Gl ot 191 nomdes JRE EoRathiond A8ELneY pofe  BpRY b IRAASAH o} phe

di et hyl aceta Sudty °as sodi um
or pot assipraduck iafe. fgheudbpeldp) owithnthe prodmatrmédﬁmmmuﬁprﬂi%iato

transfer H%ﬂadég]ﬁﬂbt$¥b8ﬁgﬁe§f6fﬁ£mula gyagernary ammoni um sal ts such as

tert-butylr ammoni um thé products of formula (1) are
in 35 particul Fhemrodeats mﬁhf@ﬁmwéaﬁebﬁeéent(éaén agd (I ‘rladihuss

SUbSt'tUt@%H@&dEJVéﬁh @ﬁéﬁrif'ﬁéce§ﬁgﬁ9'Ehaderd@§¥f€36N$e suﬂﬁéﬂﬂéﬁ”
radi ¢ ch as an acylated or silylated radical arl__elv%ptrtonal

react§9e (ﬁlﬁﬂﬁﬁ%&ﬁ%%leﬁnrﬁéth Rjpy pyhalogenated deriv
formula R’3-Hal in which R’3 can in particular represent an

acylated derivative such as in particular the Z0-alk-Hal
compound in which alk represents an alkyl radical, Z an acyl
radical such as in particular the acetyl radical or also a
25 silyl radical and Hal represents a halogen atom such as
preferably a bromine, iodine or chlorine atom, preferably

fluorine.
The operation is carried out in a solvent such as for
example and in particular dimethylformamide or
30 dimethylacetamide in the presence of a strong base such as
soda, sodium or potassium hydride. The operation can be
carried out by phase transfer reaction in the presence of
quaternary ammonium salts such as tert-butyl ammonium.
In this way the products of formula (I) are in
35 particular obtained in which R3 represents an alkyl radical
substituted by a free, esterified, etherified or protected
hydroxyl radical such as an acylated or silylated radical.
The optional reactive functions which can be carried by



=22 - or represented by R'[err], R'[err], R[err], R[err] or R[err]

and which are optionally protected, can be in particular the hydroxy or
.amno functions. The usual protectiveygroups are used to protected these
functions. For exanple the followng 5 protective groups of the am no

radi cal can be nentioned: tert-butyl, tert-amyl, trichloroacetyl,

chl or oacet yl , benzh dryI trityl, fornyl benz | ox r

As a prot &8t FRPTRSANE her'hydrbxer s ek’ 4 h%r %ﬁ?cgﬁg&s‘ug

formyl, c@p@yaﬁgﬂny,pﬂdﬂééibﬂvcﬁaﬁfﬁﬁwin ﬂ&kttcutahytbel§V¢rpéwt0§utyl
dlnethyIS|IyI C be me OUL'S e t tps not
limitati vé™ 4t 1°“Sprgﬁ%%t?§%abr%ﬂ%%ec€ogé §r5n§e %%mﬁgF§ tbe

chen1stryp&bﬂévted t e | flesct bams be msedexwmplettbe §athopipgecti ve
9TOUDS o S praraiNE [LofSal A8 e Er RSl BR 80k BE ReARiofga:the 1o

cont en Hotporat e 3 e optional
eI|n1nat|¢mntﬁhnhxﬁu;tﬁrt+am¥¢otb@x¢hb0roacg¥bhpscaigreéFF &drout as

i ndi cat ed |%_% {?H(¥¥}§§? form¢P?, gg&zyﬂggyggggghygd met hod of

ellnlnatlon I'S aC| rolysis using aci ds_chosen fromth fol | owi ng
aci ds: 20 hydr dehloreroteshienasenprehi eherhpdrary tafdcad fR&nic,

opt 1 onal | By R O ot & pte“’a;‘?“f°f’yra““’?fﬂe o
radi cdP i $rdmetstt iy in r%?% H%}délmg@%5ﬂﬁ§iV8n§anF§§ @&gﬁﬁﬁé dﬁ acid
or a fUﬂCtlOHNOﬁﬁ%?u&EéVﬁhé5abeﬁeb3198eﬁs fiot 2imiphéize amdydthex such as
acetic e in the preseng a chnas |

The optloﬁﬁak§§£%V?|Q§89%ﬁ’ foga?x$m§%?|%ﬁ8§§ ?ﬂ b c?% u%f?i ﬁﬂmﬁﬁﬁw
RLerrl] C@@b&ﬂﬁhﬂ% Gﬁﬁi{@eowgeds chrltist oﬁtSuchund@te§¢éNGaﬂ§QHﬂﬁmH§ ons
known to % Ski | le%%ﬁéﬁ €, he ?pe%fg¥?agghtopglzaqg@|b@gan@n of

pr oduct s, iSf F conta I NS a ical iS'carried out under
st.andasd conhanthdfcwmlcm\pslnn¢9r9¢réb©@nb§F9 biri KefexenG€-used on a

functional deripgli q##gnéfeeffhgnéeioﬁxﬁgﬁhﬁlén§yGEEEHéﬁﬁrotecﬁwvanXed
anhydri de. 35

e conversion reaction of t he >§ag ro groups
into greues grrcasried rovll a6t indifgtedsdnc sl Egﬁﬁgg r eagent
of formul &, 499,995, The preferred method of elimination is acid
hydrolysis using acids chosen from the following acids:

20 hydrochloric, benzene sulphonic or paratoluene sulphonic,
formic or trifluoroacetic. Hydrochloric acid is preferred.
- The optional esterification of products, in which R’
contains a free OH radical is carried out under standard
conditions. For example an acid or a functional derivative

25 can be used, for example an anhydride such as acetic
anhydride in the presence of a base such as pyridine.

The optional esterification or salification of the
products in which R’3 contains a COOH group is carried out
under standard conditions known to a man skilled in the art.

30 - The optional amidification of products, in which R’j
contains a COOH radical is carried out under standard
conditions. A primary or secondary amine can be used on a
functional derivative of the acid for example a symmetrical
or mixed anhydride.

35 The conversion reaction of the >C=0 group or groups into
a >C=S group is carried out using a so—-called Lawesson

reagent of formula:



-23 - [err] 5 which is a product comrercially avail able for
exanpl e from the firm FLUKA and the use of which is described for
sexanpl e in the publication: Bull.,.Soc. Chim Belg. Vol. 87, No. 3,
(1987) p. 229. 10 Wien it is déd¥éd to convert two >C=O functions
into two >C=S functions the operation is carried out in the

presence of an excess of Lawesson reagent. The sane is true when one

starts froma nol ecul e containinq a §C:S functj
is desired to c \\?aiqt?c=6\;5
On the other hand when/one sNarts 4rom 0

functions and f6Ci% desired o obt inpgz
a riéd ou

and it

into a >C=S function.
ot @i ning two >C=0

/ze presence a deficit of

>C=S function. The oerayion is
20 Lawesson reagent. Then in general Sa n¥xture of three products is
obt ai each of the two products containing a >C=0 function and a >C=S

functi On-ﬂmﬂchhesphoé&%u@tnbﬁnﬁieﬂ@:ial]Iy\l\xav?ﬁQE‘aHmeﬁcmrmcarﬂihbeefmrmduct s

can then

ted b th | h, 25
The conve&g‘? 2ﬁg?rﬁgggpgﬁ‘y8l“dt ﬁé‘eealr#’isslrég ad‘it'?(;q(;]sif# g&‘%é‘érfﬁ'n%(ﬁ%& ér)gécf?ic)'g% l%an be
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art, such
Enmnons

| ar t,i,qul ar t hose described in the follow ng references:
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Chem Soc. 1957, 79, 5528, 30 - Holnmes R R and Bayer

Rp, 10 Am ChehenSét. is9@@siged 345convert twon yRxpafenclotops ot for
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wiiehi 986 8baves FramAG! @o1zRAild) dditaimigPtai recidefypnotiion of

(g lerbom it e Soaefs o T, (DL TIY apficoo =

function into a >C=S function.

On the other hand when one starts from a molecule
containing two >C=0 functions and it is desired to obtain a
product containing only a single »>C=S function. The
operation is carried out in the presence a deficit of
Lawesson reagent. Then in general a mixture of three
products is obtained: each of the two products containing a
>C=0 function and a >C=S function and the product containing
two >C=S functions. These products can then be separated by
the usual methods such as chromatography.

The conversion reaction of the amino radical into a
nitro radical can be carried out under the usual conditions
known to a man skilled in the art, such as in particular
those described in the following references:

— Emmons - W.D., J. Am. Chem. Soc. 1957, 79, 5528,
- Holmes R R and Bayer R p, J. Am. Chem. Soc. 1960, 82, 3454.

A preparation process for certain products of formula
(I) as defined above is described in the French Patent No.
2,693,461,

A quite particular subject of the present invention is a
preparation process for the products of formula (I) as
defined above, characterized in that to obtain the product of
formula (A;) from the products of formulae (II), (III) and B,
as defined above, the operation is carried out in a solvent

and a >C=0 function

ontalni‘ng only a single

A quite particul ar subject of the



-24 - chosen from di net hyl sul phoxi de, triglyme, dinethylacetam de

or dinethyl formam de and preferably dinethyl acetam de. A nore
particul ar subject of the present inv ion is a preparation process
for the products of formula (1) as 5 defined above, characterized in that
t he conpound of fornula (I'11) is the dibrom nated derivative of

forml a: [err] 10 15 and that a half-mol of this conpound and a
hal f - mol ofhpisen frommﬂmmﬁthxﬁSWknhﬁxxdq&»tszJxmsxi¢mmehbyl@¢etﬁ@1de

conpound ofy dlm@@ﬂ?ﬂfﬁﬂHéﬁlde and prefbasty %ﬁyiééétﬁﬁléébJeCt of
the present invention preparatlon rocess or the products, of

formula (1) as 20™Me&d mafﬁﬂﬁﬂk?rtﬁﬂblﬁﬁkﬂq e&hqrPﬁ?ﬁ&“%hbnY%%E%?Bnlﬁs

carried r@bbrﬁttu%nt Weéﬁéﬂt%roftrﬂe?q{ﬁd\]&é %ﬂ%ﬂﬁﬁi& eny aseferabl y
at %SSE L start.ing proqﬂ} fornulae (Ik) % hg
(B), of ineg pboye «( \ﬂ‘\a)ra&ﬁmzcﬂﬁi tife qpmReund "ot fgrmutass
of the i nV(IIIlIIIIOn,lsI ¢ healdibrdnrdwa bed Qredarvatnmw nfcb:hmla. products of
formula (1), are known and commercially avail abl e or can be prepared
according to nethods known to a nman ¢ skilled in the art. The
products of formula (1V) which are dejfi vati ves of 30 hydantoin are w dely
used and nentioned in the literature such as for exanple in the
followi ng articl es: - J. Pharm 7, 67, Vol. 19 (4), p. 209-16
(1967)10 - J. Chem Soc., 7412\, 1 (1972) - Khim Farm Zzh.,
67, Vol. 1 (5) p. 51-2 35 - Cerman Pate t 2,217,914 - Eur opean Pat ent

0, 091, 596 - J. Chem Soc. Perki ns. 1 74 (2) p. 48, p. 219-21.
A subject of the present inventiog/is a R0 as new
—
LU Br

15 and that a half-mol of this compound and a half-mol of the
compound of formula (B) are used per mol of the compound of
formula (II).

An even more particular subject of the present invention
is a preparation process for the products of formula (I) as

20 defined above, characterized in that the reaction is carried
out at a temperature of 130°C to 160°C and preferably at
155°C.

The starting products of formulae (II), (III), (B),
(Iv), (VI) and (VII) on which the process, which is a subject
W, 25 of the invention, is carried out in order to obtain the
products of formula (I), are known and commercially available
or can be prepared according to methods known to a man
skilled in the art.
The_products of formula (IV) which are derivatives of

30 hydantoin are widely used and mentioned in the literature
such as for example in the following articles:

- J. Pharm. Pharmacol., 67, Vol. 19 (4), p. 209-16 (1967)
- J. Chem. Soc., 74, (2), p. 219-21 (1972)
— Khim. Farm. Zh., 67, Vol. 1 (5) p. 51-2

35 -~ German Patent 2,217,914
— European Patent 0,091,596
— J. Chem. Soc. Perkin. Trans. 1, 74 (2) p. 48, p. 219-21.

A subject of the present invention is also as new



-25 - I ndustrial products, the foll ow ng products: - 3-[4-am no
3-(trifluoronethyl) phenyl]-5,5-dinethyl 2,4- I m dazol i di ne di one,

- 5,5-dinmethyl 3-(4-iodo 3-(trifluoroethyl) phenyl)-2,4- 5

I m dazol i di nedi one, - 5,5-di nethyl” 3-(4,5-dicyano 3-(trifluoronethyl)

phenyl) 2, 4- I m dazol i di nedi one. The exanpl es given hereafter
il1lustrate the invention w t hout however limting it. 10 EXAMPLE 1:

3- [ 4- ani nbn@ustripluproduchy,) theef@llowing produgkthyl 2, 4-i mi dazol i di ne

di one

20[err] +2[err
mai nt ai ni

hen 100 m of dinethylacetam I s added while

- 3- L«éngiﬂoob—Qttﬂiiffl'ddﬁ*dﬁf&w )arﬁﬂérg,el j-S5 j s1td el a2, 4-
JeN . e
1d éoiéﬁénﬁeﬁﬂépﬁbure. After cooling down under 15 agitation at

0[err]Q[erslgaiﬁ@tugilou-qftz—&&d% B-qft r i £ 1 ub domtly et ptyériybpa2 pdn and 100

m of

i neth IacEtgni s t hen added over about 30 m nutes while
mai nt a ni HEt ¢ RO+ 1P§§ﬁ8ﬂ%ﬂwe

at Oferr]C2[err]C. The reaction nediumis

mai nt ai ned 5, 5-dbslethadi 3at(idq1s—ddcyadari Ritasi £ umronetideynl } ophenyl) 2,4-

20[ err]
added.

ad . of di net hyl hydantoin then 50 g copper oxide are
LT R et

eat’ed under reflux for approximately 18 hours

then cool ed do®het exaopdes| givernr hereafiten iidnllustrake i e olfventiap
m nut es f&ﬂiﬁg@g RX¥EQEEEHH tingParating and washing with 4 x 25 m of
e. Th

di met h
pur e

| acet am

e resul tant product is then 25 pouref #néo 300 m of
nBobdrpaiee do (Gxd Howromethybl pReRvk! P

ed wat er

under agidfihéORy?Vel 4LikQdha-M idine?didnd C2[err]C, agitation is continued
for 1 hour at 20[err] C2[err].C.then t.he whole js cool ed do o]
Q[err]CB[err]CﬂthgianbrﬁF&F&QﬁqﬂmﬁﬁhY1a“£i%??u*%Nﬁ?%ﬁoébﬁﬁ%2?£hour
flall owed hy° s2par 8hend.1 00amli oF IdmethydcHLamidd iHladdedfwpile 22Be
ammoni um_hydr oxi de then with 4 x 100 m qf.dem ne | ze t d

R EE Y fEns, spelgang seppelatithdy AOGRE, SRTiA] (ol EhalE

dryi ng.

Anal yies:agiR &xibheat] 0CCH2P€r @] solutikdd N 88 - g\HEE 3510 35

. =C- NH

1781-171

20

30

35

Sfibromodﬁiéghylhydantoin and> ¥ m1 of dimééﬁgiacetamide\fg
then added over about 30 minutes while maintaining the
temperature at 0°C:2°C. The reaction medium is maintained
under agitation for 30 minutes, then taken to 20°Cx2°C and
40 g of dimethylhydantoin then 50 g copper oxide are added.
The whole is heated under reflux for approximately 18 hours
then cooled down to 20°C:2°C, agitation is carried out for 30
minutes followed by filtering, separating and washing with 4
x 25 ml of dimethylacetamide. The resultant product is then
poured into 300 ml of pure 22°Bé& ammonium hydroxide and 300
ml of demineralized water under agitation over 1 hour at
20°C+2°C, agitation is continued for 1 hour at 20°Ct2°C then
the whole is cooled down to 0°C:5°C and is maintained under
agitation for another hour, followed by separating, washing
at 20°C325C, with 100 ml of pure 22°Bé ammonium hydroxide
then with 4 x 100 ml of demineralized water and drying. In
this way 155.8 g of expected product is obtained.

Analyses: IR CHClj (cm™!)

NH/NH,  =C-NH, 3510
.=C—NH 3449

=C-NH, 3429

=0 1781-1719

\ /



;-26- Aromatics + NH2 def. 1637-1585-1516- 1511 EXAMPLE 2:

5,5-di nethyl -3-(4-iodo 3-(trifluoronethyl) phenyl) -2, 4-i m dazol i di ne
+di one 140 g of the product gfg Exanple 1 and 210 m of 5
-dem neralized water are introduced at 20[err]2[err]C, agitation is
carried out and 210 m of pure 22[err]Be hydrochloric acid is added

over about 5 m nutes. The reaction ' | I nf ai ned at
35[ err] - 4Brematacsort ¥ xnidsift-es undgﬁd" éfgda-f [ Q'ﬁm cool ed down to
O[err]5[ et.;x}\ﬁpqmdar- gglmllmhyM(ZB-nddmemMMthvbh de is

added, a s sol utiqn of, 43. odi nitrite in 70 mM of dem neralized
water is Pﬁ@ &8 déd 4 oﬂ@'r‘da%qﬁgs M%utes, at O[err]5[err]C. The

reaction medi umdiosg of rmientpmoruhnttf of Fhanpke hblandindk Bhiehtion at
0[e”]$ ﬁ%e nvvgtaérlzedsq"l td Over igt rodha Sé)lg'i’(ﬁnl?dédead;ﬂtéﬂﬂom igf 15

dem ne mnut es. The _react! on hge fumis
nai nt ai nedacmdeld Qitt amd)riﬁ(bﬂnlamft Rt eh AR ° B hy AT ogboRi € of it K51 ene

chloride p d ietrhe réudtion dédtumuies at
Oferr]5[er r?%g g)g'erA otld%rlndlﬁ‘e%slrsul phel tre dded, i gbonetﬁgnand

agi t at i onmpdnEadmn; a(#ut35f ‘ord fotfinsy %W?ﬁ?ﬁlt‘é@g%l?‘élFﬁ PRy
Ejermerafjuesﬁmar Rlown" tdP 02"0_[]5%‘*6 ldader agﬁsfﬁaetrmgourl'm@enth& mlgefi c phase is
ecanted, the a ueou ase i extract ed. wi ne
chl or 1 fle, mefby1 Br Fﬁﬂz?seéi' & ‘é‘f‘u’e%n\/\%;lF §3 5”?4%fg§68¥hﬁ\

sat ur at edmtrﬂ;@ue_@uammuutomrdenflmahm yater il bhene@ﬂ;leénpt’eﬁhases
25 are dr | 1 que filtes an S 03 of

met hyl ene® HPSI’I e T 4! 259 (fH %f(bpect eﬁ(;@pir:% #"%V\ﬂéd{ua crystal s) is
obtai ned, mh/hpta;nfb@4 ﬂﬁS[amaqr@r hourExxrm:E agltatlon at 0°

4-(4, 4-di L1y O?, HlPxOr b 18 sl {9ddaé-in 140 ml of

(trifluorone benzoni t g t he product of Exam(o?
is i nﬂBodde@dn&rallzelb[veirt?qprzl[%rqq¢§%rfd"% 5 ’QlﬁPtﬁﬁppeF‘ ey LRPGEILRY 420

M of | ndRTBRNIS SR St furamechqahrf@t o8 fot! snokhervhoue sad
eate | e istillin e ne C e.until .a_,. 0
130[ err] C7P8 ®d: af aethykene v LR 3§Q%ﬁ8ﬁ1f’f‘ ﬁg‘pﬁg lf"z%%ned

for 5 houpgtUumee’ 130intiatdtass ait tdﬂ§5°c, 2&@%& sodluiﬁhmehabhsnﬂ.pbltt@ol ed

these condit PORET 11 14 SiTs) SLA A TBAL At tasRAng Ul £h73 SHesHEar,

-27 -20 30 minutes while leaving the temperature to return to 20°C.
After pouring, the organic phase is decanted, the aqueous
phase is reextracted with 280 ml of methylene chloride, then
the organic phases are washed with 3 x 140 ml of a saturated
aqueous solution of NaCl. The joint chloromethylenic phases

25 are dried, followed by filtering and washing with 3 x 70 ml
of methylene chloride and 184.5 g of expected product (white
crystals) is obtained, M.p. = 164-165°C.
EXAMPLE 3: 4—(4,4—dimethy1—2,5-di9xo—1—imidazolidinyl)—z—
(trifluoromethyl)-benzonitrile

30 184 g of the product of Example 2 is introduced at
20°:2°C and 66.15 g of copper cyanide and 420 ml of
dimethylformamide are added under agitation the whole is
heated while distilling the methylene chloride until a
temperature of 130°C is obtained in the reaction medium and

35 then it is maintained for 5 hours under agitation at this
temperature. The medium is cooled down to 20°:2°C under
agitation, maintained for 1 hour under these conditions

followed by separation and washing with 3 x 0.3 vol of



di met hyl f ormam de. Then 700 ml of pure 22[err]Be ammoni um hydr oxi de and
700 M of demneralized water are added to the m xture agitated at
20[err]2[err]C. Agitation is carried_ggt_for 1 hour at 20[err]2[err]C
then the whole is cooled down to O+5[err]C, 5 maintained for 1 hour under
agitation at O[err] +5[err] C, followed by separating and washi ng with 2
x 140 m of ure 22[ err] Be ammpni u ydr oxi de oaoferr err]C t hen
with 4 x vftemmanide; | Z'E‘de“m’o%a'f'g OFhBHr8r§> é RO 1" ionis
carried omtydfnb:amh rhgxd 70(11:95 of démehbyhlacetavatelreareakiddedt dor dhleux

d 10 2 b Th
feacti on TEdAT SERFREeR nak 2t %ol APFERERRBes o CatFapd SUE RO 1 TN
m nut es, tioanr fat t21)‘b£Iz°¢ ol:lhmvethd:)ywmm hg cooleidt Hognx t&1 0fit 56C,boi | i ng
et hyl %Ceﬁn[%t ‘?bt[acﬂ-ﬂ%”&';?tkoﬁmg{‘dgﬁder 9&5@&58% C@“’LE“& dewi 1 b

agitation [erT] al ni ng er f hesé COI‘]dItIOI’lS for 2
hours. SegPamatoing and vwashing V\'Hhh32 xx3?4ﬁ1 méf oft RK ea2@l Be 2gynonium

O[ err] 2[ ey ARG ¥E “ﬂo°+2°ér&&ﬁr&iéﬁ fUk- 140 R afwa)émmarzlgz@ta

expect ed roduct séc ear beig owder) is obtained. % J
210[ err] C"?Geﬁnaﬁl’ﬁfe ry i Q| o‘?“’(}:g{%‘?\?}?“ is eprriedegubnby addin
3340 ﬂ@%ﬁﬁﬁﬂﬂr$f ethyl acetate2€¥én taking to=feflux under

1789- 3820 25 I\/PLE 4:

05 E
2. (2 305 adiation apdythen (7213 i pacyigarbon bIatk th'1s aade
ijrri daﬁol :cdﬂhtey Ineattfon f:hé@imfeiﬁl%ahéxbeaiﬁédt ?nggr agltlatloﬁOGndierof uced
i met Qr t oduct 0 roduce
at ZO[erfF@[u fﬁ d% %’? %ttﬁl)éh)ﬁng :‘E%ﬁqred' fgiﬁagan ar g% gh'go
agit at i onwattht B x tehpek amﬁrleoibrng etlapbr agehatel y congentired iohewng@ss g
of 4-bro étﬁﬁ?t aé(?ol[.]a?? 46 2% aé?gét%ﬁ gddpdsgre Hhg whole is

mai nt ai ne on and un rogen at nosphere at
+20[ et ] / mzzpetrar:]rortq)runa@eapipheﬁ@ rmreqiytizenﬁoﬁpg 2vhpuEsmai feRAxYdon,

ag|tat'0nwa%hﬂﬂﬂf%1th 3E¥ﬁ§ﬁfﬁl”6i Qthlogcéegeel§ta@G€Q°thﬂdQBQ@1ng

approxi matel y m nutes 400 n] of nethanol is added g t he V\:h(%| els
mai nt ai ne&rﬁnqat?rsl%yo%f 1I'ho‘iznls\M?Ye1p§a@| ggofhexpected produc
-28 - (cleaP Veilgl pdwdér Feis BWtained.demi neralized water at +20[err]C

S |ntrodHced undezr acq:tatlon then the reaction nmediumis

20 Analyses: IR nujol (cm™ h

OH/NH region max 3340

—-C=N 2245

\=0 1789-1720
T
—

Aromatics ' 1612-1575-1505

EXAMPLE 4: 4-(4,4-dimethyl-2,S5-dioxo—3—(4-hydroxybutyl) 1-—
imidazolidinyl)-2—-(trifluoromethyl)-benzonitrile
300 ml of dimethylformamide and 100 g of the product of
30 Example 3 are introduced at 20°/22°C and the reaction medium
is maintained under agitation at this temperature for
approximately 5 minutes then 98.5 g of 4-bromobutyl acetate
then 20 g of soda are added and the whole is maintained under
agitation and under a nitrogen atmosphere at +20°/+22°C for
35 approximately 22 hours. While maintaining agitation, at this
temperature, 20 g of soda is added then over approximately 5
minutes 400 ml of methanol is added and the whole is
maintained in this way for 1 hour. While leaving the



:pl aced under agitation, 500 ml of dem neralized water is added at
+20[err]C and the whole is nmaintained under agitation 5 for 1 hour at

+25[err]/30[err]C, then cool ed down upggr_agitation to +0[err]/+5[err]C,
and mai ntained for 2 hours, followed by separating, washing with 4 x
100 M of denineralized water and dryi ng. Purlflcation S carri ed out
by adding 696 m of nethyl ene chl oride at 20 glzzggrré] % \A%Shl ng
wWith 3 x AZRRIFULE 'él@n!rhéiaaW%dm%va?érdﬁﬂéﬂeH y & & bl ack
i's addegl, 1ﬂ¢'&%d@@é&'%héeﬁa&@iQar]ﬁdnundﬂénaghéateabtaanG-bénm}nZ[1@r r]c

for 2 hours fol]owed by fi ting WL L h . Of

met hyl ene RIAGHT den %t%?l{:ﬁﬁb%ﬂtrgﬁg 'ai h ae%f‘?éfﬂ“% wg‘tffG rﬁo

denat. et ham}id tat uere°¢ sanddete avh@Dgeis] Gaihbaifed wndes @fglc!:@rhlm aI i zed
wat er i The reactie iu o] d n | | to
20[ err]¥ 2% r] &°%Ri A #fa f“lﬁ {30 g Ehid $8°4% g hgg"f gwafl‘th%glst%gtlw |t§p

t enper at ur*eo‘tzheifcpoaedl d@mtamedofoﬁe?r!\QPéw] €oddevedi RyaisseRmSing mour

’ o | Agk 58 ni
under ¢ heSfGRI LWRES 4 x 100! KPVBH AUnsRBREELLEG, WAREH! BAANLY IAoK

of et hano water at Of[err [err] C and dryi LN th|s way
111.5 g ofPurlfJes@'éwredlpr@auae@mﬁptebpoaﬂéwgu §96pMdi R '“elﬁ

102[ err] Cchlorfaé\ VL E28% /4204, 4ndi Q’SEHYh%Zv@tHl QXQ 323I2rmﬂazxf| i di nyI) 2-

trifl thyl) b tril -
or t hotH i (TR Ty arvREAE bencSrRbifeus 8 8 OF Supga HLACk, o

tr ijf | Eor onRided ,anul.éé NRedim208 ﬁhlﬁﬁalgeddumtéh%/hgd@‘zaamode adr é20°rﬁ2r°d!j]tcjced
and the re nedi ed. down to Q[errl2lerr
di br ono- dlﬁ:ﬁ f@q"?ﬁ%ﬁng}a#iowed $ gaggarbf/‘gr a§8 [n N]&(BT err 2[e6$r X

tQe tenpersd wiethyléhe ohlatadaed atté[reco]uageantr]acqu uawgietratagc;rtatsmmrru ed
0 f h I
out at O[ ey rdzd{gr?%cd%ﬂﬁt ort&%O nEBfﬁenZ EBee?o eryold He"n aljpwed to

rise to thé € IS poure nt o mof emnerallzed
wat er 1§ 26f atedjeral Czedgwaberohsi addedri eﬂ‘héulreﬁ@rtl%‘ meaditws is 400

m of 1soniapida cd8eh hiasfldagsthBfoRre0sRopRaSe, ! halh e Qﬁhdiad L he

organi ¢ phase Is deri neral i zed
aqueous plaElextattoneterracheursi ah this)gemperature, 199 \ﬁ‘ra?éf "%ﬂﬂf‘t he

conbi ned %&éﬁhﬁzwaéﬁa @aentain8di €8r i hberednded Wamsd curdition20 m.
of isopropyl. ether.

. 29 1~
Concent r ati Ut owed by sgpanatingenpashinge withaad. X084 r"]lcoaqme%?hnam'l this

way 149 9Mtwmtﬁﬂtefowcw(orzaoganar dwyiagl.) iIn thisoway riddl.S5 g @fd

met hod: E’expecte& prgdgétor(ntn (:‘?tte“pz)lw er met h&)%%'llr{e aryj L;OQ “i‘o?*c

EXAMPLE 5: 4—(4,4-dlmethy1 2,5-dioxo 1-imidazolidinyl) 2-
(trifluoromethyl) benzonitrile
Stage 1: para-bromo ortho-trifluoromethyl aniline

25 1st method:

100 g of ortho trifluoromethylaniline and 200 ml of
dimethylacetamide are introduced and the reaction medium is
cooled down to 0°:2°C. 88.8 g of dibromo-dimethyl hydantoin
is added over 30 minutes at 0°:2°C, the temperature is

30 maintainéa at 0°:2°C and agitation is carried out at 0°:2°C
for 15 minutes. Then the temperature is allowed to rise to
20°C and the whole is poured info 200 ml of demineralized
water at 20°:2°C. Agitation is carried out for 15 minutes,
400 ml of isopropyl ether is added, the aqueous phase is

35 decanted and the organic phase is washed with 2 x 100 ml of
demineralized water, the aqueous phases are reextracted with
100 ml of isopropyl ether and the combined organic phases are
dried, filtered and washed with 2 x 20 ml of isopropyl ether.

LJ



gdi met hyl acet am de are introduced and 107.3 g of N-brono succinimde in

powder formis added over about 30 m nutes at 20[err]+2[err]C. The
stenperature is maintained at 20[err]+2§err] C and agitation is carried
out under a nitrogen atnosphere at 10 20[err]+2[err]C for 15 m nutes, then
the whole is poured into 200 m of dem neralized water at
20[err]2[err]C, agitation is carried out for 15 m u%, of

i sopropyl CoOnantAtnpds Tprrried aEE]‘eu’éo%st%‘HagéaFErﬂeeg §6 tﬁeaB géﬂl c

phase is Whskediay t1ud g of XexPéctdd Opro@it be(e8rangyd-vrben, olily agueous
phases are gslree tract ed with 100 m of isopropyl ether and the conbi ned

organi c p; dried, followed by filtering, washing with 2 x20m
of isopropyd atétﬂfodponcentratl ng and in this way 149 g of expected

ot = 0 R, or 0Bl EFECR L SR BT keTh o il age 2t

p- br ono odtlmeftlhxiranmltmryideilaxze)mm¢dum@b@nét 07.3 g of N2brgmgf the

product oRt.ai V. ngpa dewaber are
|ntroduce L%(ﬁ er rﬁsdargt &%‘g F%% }T? o?agg err ngggﬁcggt Ir“gflg ©
hydr ochl 0|2|°c *é’cﬂj- |§1‘h¢1t¢@mwure b%éﬁah%bﬁ%nié atndPes2°GhAréd | eaving

the te”pebéﬁ%@iﬂﬁhrié“barrlé&)éﬁt4&ﬂ&%f]£:nf@tbééhoatméspﬂétbedtOUt for 30
m nut es Whl e | eavi ng the tenperature to

to 20 r:ﬁ]lc f(}l0 oweid by
coolih§ 20 &M TP Mimyiss) ¢h %‘hdﬂ&es‘ﬁhﬂi?oﬁsoi’og gd
dgm ner al bIe@eﬁﬁﬂ/&tﬂﬁétlﬂ WZtér ga@fzawzﬁm nagitaemﬁ st cadme? oudr c
about nut es ile g.the te ure,at Iqr err
f ol | owed 5?1' g‘% ﬂﬁwq%raﬁdw '@m?g HaPRTQPAI n gE‘ﬁE is aaé éra{i‘%%e at
olerr]C2| aqn]eﬁuslltﬂ\a:s@f1§@b¢antt@d,r attheloon@amm:ephase 1saddsuedt wiilhhs 2
t enper at uge d git on, 1s t
emper ot ufs 180 S A€ (RS YIAE Yt 1OERE 28,0800 BhA5EE BE
rinsi mg V\Arelaxz;mcﬁihdﬂwrﬁhnﬁo (m)bIQaf:I lsopnemheehheZedndatbﬂ gpmbinedhi s
_3y 194. 14,8 tage)bgfag&% are cf‘ff)éj&'théflé’epéﬁy? ¢dfiltering, washing wi{_:l'))x

rono o-trifluoronet benzoni trife
of copperzcyar?lod@la Agoproryl dRhewer aq:@e@qntratmgeﬁnér dnj this§dWe¥d at

20[err] C 14begt @ﬂ)%’x’:’éé&’:@ed spf@dlm@l {@%btalﬁéd”zo[ err]C[err]C, a solution

of 41.6 g_of _sodium cyani de and 1o M of denmineralized water is added
over 5 m AB2d¥sess | CHCly (&ﬂb hg down to O[err]C2[err]C and 194 g of
t he dzazoacumiial t. obtained in ﬂw-e3:23above is introduced while

mai nt ai ni ﬁﬂ deft h|+s a;[reo arflésure OVFéBEPPHO-l-QngID"I'ElSi The reacti on nedi um

§ng§_2. p-bromo o-trifluoromethyl diazonium fluoroborate
120 g of the product obtained in Stage 1 above and
240 ml of demineralized water are introduced at 20°C, then
25 375 ml of 22°Bé concentrated hydrochloric acid is introduced
over about 15 minutes, while leaving the temperature to rise
to 35-40°C. Agitation is carried out for 30 minutes while
leaving the temperature to drop to 20°C, followed by cooling
down to 0°C:2°C, and a solution of 240 ml of demineralized
30 water and 72.5 g of sodium nitrite is introduced over about
30 minutes, while maintaining the temperature at 0°C:2°C,
followed by agitation for 1 hour while maintaining the
temperature at 0°C:2°C. 140 g of sodium tetrafluoroborate is
added at this temperature and agitation is carried out while
35 maintaining the temperature at 0°C:2°C for 1 hour, followed
by filtering, rinsing with 2 x 50 ml of ice-cooled
demineralized water and in this way 194.14 g of expected

product 1is obtained.



“is maintained under agitation at O[err]C2[err]C for 1 hour then the 10
tenperature is allowed to rise to 20[err]C and 50 m of concentrated
.amoni um hydroxide and 1 litre of netgyl ene chl ori de are added,

foll owed by decanting, washing, drying, concentrating, taking up in 160
m of heptane, filtering, drying and purifying by chromat ographi ng on
silica eluting 15 wth heptane-ethyl acetate A ng |n this way 86 g of
expect ed ﬁﬂﬁﬁﬂ%i_(V?W@%P@?y@féf%ﬁlvgrﬁﬂ?ﬁhﬁédb nzd Nﬁ 1€ 3p[err]C

Anal yses: | R CHGl[®rglof codppét)cyanidé] &nd] 400 ml of demmerp@mz]edzmo 20
Aronati cs

70Q-d488 St age
4- (4, 4- m,ﬂﬁﬁﬁﬁ %F?S%ﬂ%ﬁﬁﬂﬁc?€1ﬁg g? §p? Eempgraéure is maintained
(trifluor@®et4nodchrtepnat soletion of 41 160ggo6f sbdéupr cyasidebemdnddq n

St b m_ . of h t d

Sororr e M1 of emingPdbifes s fel L andEl 8TkEC5 i ptesy Ee?’?ﬁi;ﬁ‘ted
hydant oi n by ecool imglddowat tG0P 8+ PBCuandr 194i gaefotheTHd azeRdmyFadddi um i s
heat ed 4%%% U S 9 éSZ 5b%9§[?&rlgﬁfbﬁﬁEeHOWQEQF dawn tlad nd@ler r] G,

t hen and r|n di nmet hy acetan1de
sol ution dfhEsSOtérﬂ\p@tam{”em]'Bé abaubni PaméBubBsoni dhenyF&AGt g@‘ﬁr’ﬂ‘ 550

m of ice-coq) t‘!@{ﬁéd' nHé?péePféa@BQn' htl 9°c+z°cntfbaduce.dmvemeabcune 15
m nutes at O[err]C and e_reac

i on nE 3§}|s I for a ut 1 hour at
Oferr]i@ ftaMRRREREYTE is athavredi kg, ThashtAg4fi Cn2 50% aqueous
sol uti onf Qfoncaen@f@@é‘d uamhasdiew Hedibridei hgd41xlit&eﬂofoine¢mylhml i zed 35
water. After. drying, pur arri Qu a
t ol uene a ¥ ¥ aié%% ???%°Yﬁ§ B §Fcﬁa qg@@ﬁﬁ%j(gf%)ﬂi.hour
-aqd, Ieavnnpﬁceﬁxmﬁtﬂ@gm tﬂgnhgtupn1ns1ﬁleml of haphaatnnﬁlkﬁﬂr¥D9mmr at
Oferr]C, fgpll.owed filt -31 -
separatlnéféﬁﬂnﬂa%% n%uﬁffﬁlﬁg b§5cﬁfomPt0ﬁragg}ngbfga5111%§ﬂﬁﬁﬁﬁi?g
(acet drS t Mt thdpleametathy). agetated(9i-ig, andsin ghis’ wery S&H&td product
i's obtain 1

%é{ﬂ?'%ﬁ Zpi‘\@aucyl ?whl é QF?%EL@F) 21_5 Eé’%')ﬁ'ﬂ‘:ecﬁ

4- (4, 4-di droxo-1-1m azo I nyl)-
(trlfluordhﬂzhy#)3%eﬂzon|tr|Ie Stage 1: 3-(trifluoronmethyl)-4-cyano

chloro berm_fd;']EF 1R ciB?.9(efh~23trifluoromethyl-4-chloro iodobenzene,
200 m 0 |%%thy | f or mari ée andag§97 g of copper cyanide are

i ntroduced@N 20[err]C, the reactT™o diumis heated for 3 hours 10 at
140[ erzd Cadsidti®s cool down to 20[ @68BC15T7I0en 488ured into 600 m of

| ce- COO|GQH9en]QEraLI%§d4m§ Eth@itsr th%ig qgldfd§§6¥id1nyl) 2-

(trifluoromethyl)-benzonitrile
110 g of the product obtained in Stage 3 above and

275 ml of dimethyl acetamide are introduced.at 20°Cc. 31.7 g

25 of copper oxide Cuy0 and 67.7 g of dimethyl hydantoin are
added at 20°C under agitation. The reaction medium is heated
for about 5 hours at 165°C, left to cool down to 20°C, then
filtered and rinsed with 3 x 55 ml of dimethyl acetamide. A
solution of 550 ml of 22°Bé concentrated ammonium hydroxide

30 and 550 ml of ice-cooled water is prepared and it is
introduced over about 15 minutes at 0°C and the reaction
medium is left for about 1 hour at 0°C, followed by
separating, washing with 110 ml of a 50% aqueous solution of
ammonium hydroxide then with 4 x 110 ml of demineralized

35 water. After drying, purification is carried out by adding
125 ml of toluene and 125 ml of acetonitrile then heating to
80°C for 1 hour and leaving to cool down. Agitation is then
carried out for 1 hour at 0°C, followed by filtering,



‘"With 3 x 200 m of isopropyl ether, the aqueous phase is decant ed and

reextracted with 3 x 200 m of isopropyl ether. The organi c phases are
.conbi ned and washed with 200 m of 153qdenmineralized water and dried. In
this way 66.64 g of expect ed product is obtained. Anal yses: IR on
CHCl[err] (cnferr]) C=N 2238 Aromati cs

1601- 1570 20 Stage 2: 4-(4,4-dinmethyl -2, 5-di oxo- 1 I m dazol i diny]) - 2-
(trifluor csepawayingnand washéng with 2 x 2% plopf g2 35635CY8% ai ned in

Stage 1 abél‘YFutﬂ&n2(%eton19§1léyﬁblﬁéne2ﬁ$19)Qf Affedi @aiyliylg hyldentoig
and 1.34 g of cuprous _oxi de ar |ntr uceg t.hen the ensi

agi t at ed Z‘?JE %’Fﬂe?ﬁﬂ‘énpfﬁdEfﬁ[éFr? P&Pe RBuFRLS ¥Ry |s retjj{bne(% to
ambi ent tmxawr : aol(howedlhysthylu-er 5rgiowasiHinidazelddinyl)-A— of

trigly atln 0 excee 25[err]C, 4.5 of 22[err]Be

concent at&b”a ﬂngﬁ%ﬁ Bﬁgzo% ng wat er  and 4.5 m of tol uene.

Agljt ation$ ml teH 0t1t1fdmoi:5methwlés430§(taap 2blemd @et!*:giec h;a 2[eac"';.l on

medi um i s cool ed,do Qigt akii 00 Wl
06I ﬁﬂs?a | nQL?iLL?omethxﬁ ! %&ll%l}? 3 dRfrbrid)

hour, foll owed of toluene then 4.5
m of watesf admknethylif;ormgmlﬂn ahids5@ay 9 9£ goppesx syardde@Ffuct (brown

crystals) 4 P&é@é&&dathE*’c, 248l 2ebbE1 oA oty S85 hdat e!ifr (TMdurd)
PR Soaff%u@ s, left to chol dowpate 20°Cr theq paured into 6U lmP?40
1610- 1572-dH0fce—cE5SNVBLBeineralized water. After filtering, rinsing

g 2 ?krg;;§§Q“ eﬁlgaéc%%ngggé 5&%25%9r%@%%g¥'%ﬁ% J&ﬂ@ng phase is

3¢(P, 5-di r@éé‘a/rhtéd%hm gdaeqkirdchef- Righi 30x3200 n(l raff Inmpmmﬁyle)thﬂmm

b th d
d?%?ﬂgl aé'g?ean?’a%aﬁrgg PHFF%&gégﬁugP"@é?F@ {;]Ré w%ﬁﬁr%imé%@ o 9% ng down
to +10[Ser rde{meraliaed #atérganl Briedno Jucdhdistivky 664614 wfer formis

added over )?% &egoﬁn%gﬁggs 8t ﬁg%ghgh@[ err] C and _under agitation and

under a ni% gén at erature is maintai ned at
10[ err] C2[Analysesyi IBtQOnCH§lgaK|CF‘e ) out for 15 mnutes, the
tenperature. s allowed to rise to. 2238

Aromatics 1601-1570
20 Stage 2: 4-(4,4-dimethyl-2,5-dioxo-1-imidazolidinyl)-2-
(trifluoromethyl)-benzonitrile
4.47 g of the product obtained in Stage 1 above, 11.2 ml
of triglyme, 2.78 g of 5,5-dimethyl hydantoin and 1.34 g of
cuprous oxide are introduced then the suspension is agitated
25 and taken to 215°C for 4 hours. Then it is returned to
ambient temperature, followed by filtering, washing with 4.5
ml of triglyme and agitating without exceeding 25°C, 4.5 ml
of 22°Bé concentrated ammonium hydroxide, 26 ml of water and
4.5 ml of toluene. Agitation is carried out for 15 minutes
30 at 20°C then the reaction medium is cooled down to -10°C,
agitation is carried out for 1 hour, followed by separating,
washing with 2.2 ml of toluene then 4.5 ml of water and
drying. In this way 1.98 g of expected product (brown
crystals) is obtained. M.p. = 210°C.
35 Analyses: IR nujol (cm™1)
OH/NH absorption ~ 3340
C=N ~ 2240



"15 20[err]C then agitation is carried out for 1 hour. The reaction
mediumis poured into 200 m of nethylene chloride, 100 m of
.demineralized water is introduced at_39[err]C2[err]C, followed by
decanting, washing the organic phase with 2 x 50 m of dem neral i zed
water at 20[err]C2[err]C, drying and concentrating 20 In this way 22 g of
expected prQduct is obtained
4-(5,5-dim@)ﬁ9-2 4- |n1dazoI|d|ned|gﬂ§? 378 ono - (trifluoronethyl)
iodo benzene 20 g of the product obtained in Stage 1 above and 30
em neralized water are in u a [err] C and 30 m of 25
22[err]Be A3t ed hydrochlorrcﬁégﬁdqsgzratggduced over ﬁ nut es,
whil e al | BHAMPLEE? t eSperdinethyd—Bi-§4, 5od$§yaope6rﬂ@r1flqgﬁQﬁ%HHY )'s

carried o%?“%ﬁémgdzglny&e a%@1%813539ﬂh89 t he tenperature to drop to

20[ err |I'C, coo Olerr] C2[ err] and a spl ution of
12 m of dHHMHELht|3e65métérmahHYéOZr4 dmgdarodddin@)nidAME9 £ nt r oduced

over 30 minyt mﬁﬁ thymgrgggharagngahg tenperature. Agitation is carried
out for 1 our ?e mai ntai_ning this te erature delgnggr agitation

100 m of net hy?@n@ ef| bheqprpdughaed EXamb]Sedl @il g of
sodi um i Odiﬂx@e@ﬁﬁl&@eﬁstaedaﬁbnehakbaedeuaeer 2|032z2dnecfdiaovmderbﬁo m nut es

57 o L BRI ECPLOLEEA 5 iR s gl

Then 4 g afn sp'mbzdrer nebgki s8 pAded oveirs aboadd 30f alinubed Bk dGRE G, andie
chl oronet h nic S THe33 -

S vvashed"ifﬂ‘i3 $eeagb?Pe8n Hnggﬁcen ra gen atﬂ?i?heﬂf 18. 5, g of
e%gectedrrempmxatsrebtarmedntalned ahnA0y€e2° CeHerd tatiiasy s carried —¢ \y

3446 t 1991634 to risde to
Aromatrcs%m: for 15 mmfggi 1§8e temperasure

5, 5- dittfet BA°Q-aen- agiyakdon- i6r FﬁFEéPérr@HWPr 1 hpur. The reaction
phenyl ) - 2r€ed{'&rﬂa¥§|b9h9€é' ?Reo 200 ml of h%tﬂxyqferié”lﬁclﬂfdlﬁlﬂﬁ ok Ginie o f n

and 1. 47 GRVinerRLhreganpiETats ACFOMICED A A St Cartd e E 1! o

medi um  decastirg} edabRing0 th@ungah1ESQ:[lﬂrsrq @itkeh % t50 md} &3f to cool

water  and SAPHCET3BE FRUSH Btamto dncHy AL 2 T £5-

20 In this way 22 g of expected product is obtained.
Stage 2: 4-(5,5-dimethyl-2,4-imidazolidinedione)- —~2-bromo 5-
(trifluoromethyl) iodo benzene

20 g of the product obtained in Stage 1 above and 30 ml

of demineralized water are introduced at 20°C and 30 ml of

25 22°Bé concentrated hydrochloric acid is introduced over 15
minutes, while allowing the temperature to rise to 35-40°cC.
Agitation is carfied out for 30 minutes while allowing the
temperature to drop to 20°C, followed by cooling down to
0°C+2°C and a solution of 12 ml of demineralized water and

30 4.9 g of sodium nitrite is introduced over 30 minutes while
maintaining this temperature. Agitation is carried out for 1
hour while maintaining.this temperature and under agitation
100 ml of methylene chloride is added then a solution of 9.83
g of sodium iodide and 10 ml of demineralized water is added

35 over 30 minutes and the reaction medium is maintained under
agitation for 1 hour at 0°C:2°C, then the temperature is
allowed to rise to 10°C. Then 4 g of sodium metabisulphite
is added, followed by decanting, the chloromethylenic phase



filtering, rinsing with 3 x 50 ml of nethylene chloride, the aqueous
phase is decanted and reextracted with 3 x 50 m of net hyl ene
-chloride. The organic phases are conbjjned and 20 washed with 50 m of
dem neralized water and dried. The chl oronmet hyl eni ¢ phase is agitated
for one hour at 20[err]C wth 1.5 g of acticarbon black and the

net hyl ene chloride is evaporated of f and repla d wth 30 m _of

i sopr opyl 18t W@ghed withsuater, dried and icapcgptzat [er*']‘c,t 181 Yd¥ed by

washi ng wighs g25f3e)kp&tlad qj‘rddmm apy lostdiaiea@nd drying. Purification is

carried oyt chro p nS|I|ca eluting with et hyl ene
chl ori de-g\lﬁgf—ﬁée ﬁlgq@gg%% t hen by dissol ution in i sopropanol

under ref&@xNHfiltering, rinsing w3l446 i sopropanol, concentrating,

i ce- cogl ing for 1 hour, 30 separating and drying. In this way 3.1 g of
expected p&guct (white crystals) is obtained. Mp. = 159-160[err]C
Anal yses OH/ NH 1790-173B403- 3388 C[err]N

2236 =0 . 1776-1738-1729 /

Aromat i cs 1606- 1575- 1502.

-34 - Aromatgga&VPLE 8: 4- (2, 4-di'®&-d-3& 1, 3-di aza spiro[ 4, 5] decan
3-yl) Stagé- 8ti &l sagqRRith1D- A48 ano 3~ (trifludrsmethye)of 7 g of
para-f om) ort trlfluoromat yl - ] aniline obtained in Stage 1 of
Exanpl @ spPhesylj—gds 4-imidag ediqng de, 2.33 g of cuprous oxide and 6
g of _ 5[$BI §oo4- peaproduct ioBtearmd cﬂmewhgmez(amve; ep&rmlloﬁ of

which is gi after,). is a t at for 18 hours d (?0 155C The

reaction %ﬁ gﬂ??EO(‘:ﬁ'Slmégedoﬁ - SApRS SYant ¢ a? 169249 Qfshed with

Adinmes 7sodioh dysatkdel metamtd@.)daméd atl@QWtiradd | the ﬁ@@ctrioofmwéwm.

paitation L sheabeheeotih Hocks ar 1R Hndi™€nfs! FEPETRUESoL! 01 | Oed
a e o d 20% a

by separ W th a m xtur nmoni um
hydr obd dede/ 50) 20R€n \mouraﬂatlelrto apmisrtutre/iofy 30 mb[ef rdeminerafiged: he

desired RoUElahd 88 h3bid22° plie RRmCHINH &foxﬁééplfaifowaaﬂirl

2,4-imdazol 1 di ne dione e start

5 g of teﬁ#hh9a;594hrpyﬁang4ﬂaﬁ@ 323 A0 &1l efhingkhylone chlorldaatshe 25
n of ethap@éoud ghisal iROGRTINEBAC WA deSitractdd with 3 x 50 ml of

methylene chloride. The organic phases are combined and

20 washed with 50 ml of demineralized water and dried. The
chloromethylenic phase is agitated for one hour at 20°C with
1.5 g of acticarbon black and the methylene chloride is
evaporated off and replaced with 30 ml of isopropyl ether.
Separation is carried out at 20°C, followed by washing with

U 25 3 x 10 ml of isopropyl ether and drying. Purification is

carried out by chromatography on silica eluting with
methylene chloride-ethyl acetate (95-5), then by dissolution
in isopropanol under reflux, filtering, rinsing with
isopropanpl, concentrating, ice-cooling for 1 hour,

30 separating and drying. In this way 3.1 g of expected product
(white crystals) is obtained. M.p. = 159-160°C.

Analyses: IR
OH/NH 3403-3388
C=N 2236
35 \ _
=0 1776-1738-1729
yd

-Aromatics 1606-1575-1502.



‘of anmoni um carbonate are heated for 4 hours at 45-50[err] C 20

Concentration under reduced pressure is carried out to dryness. The
dry extract is taken up in 50 m of wajger, separ ated, washed and
dried at 40[err]C. 7.2 g of expected product is obtai ned. NVR

spect rum ( DMSO) 25 1.47-1.84: the CH2-C's; 3.59-3.81: the CHerr]Os;

o 57 10 S exprpre 80915 G0 8-oxe TR Aol (1 4 MBeR 30

The operat?ehrnflumnumathnh)eamnnouéuznie 2, starting 30 with 8 g of

t he product obt al R‘gg( |u|} EW % cfu?%% qu,(mo cgrl%hotrdl £ PR odpde ﬂ:hl oric

acid, 2.18 of so |un1n|tr|te nthis
way 8.9 g émﬂheed@gttaemaﬂ oduc&tage 1 oﬁ Examplet®d. 15 ml of EXAMPLE 10:

4-(2, 4-¢i OHngtH?QaJ;’e:iaq{l%@ %0'130[9405&%@% oxite dhd 6 g of

2- tr|fluoronet yI') benzoni t il op eratlon |s carried out as

i n Exanpl e>8sPdEPig- PYra")]S22%}%ﬁlqﬁﬂﬂiﬂdkﬂﬁﬂﬂkﬁﬁe/W%Qﬁ pPeep3sebienzafi on

from whhaapa@pawe,n hed e f(lfez‘f)hfisd%ijf&cl:éﬁ oEBiet18 sn&pﬂ est eflsp°—

-35 - Mg trum CDCl [err 43 2.55 (;g $H2; 3.70
4.13 lﬁ? CHOT & Feachion meéeamw applef dgpn 1tq §0- %?o?mtuc Hs.

EXAI\/PI[_E 11fiBtéred, dwaxhelt f@eléiﬂmyar cviy:hast yi )nlSﬂﬂaiﬁxT&}d}Ed@etﬁn%de ancfl

Spiro ri uaQr o nitri 0

Sbat url Boibsaelarikkh Sdoimy 4¥ MR ) AFTHE O 45 parrisa RE fofl 1.

obt ai ned |1m0EJzaapI amblent temperatune, followdd dy depaiatirng namdde is

dded 0 t I
it shed. weanTh8chety $mixtuBel e uatend ard B0E St in MALOEI0%, |
i &/ car€$@e658mt then ysthomaéeatt adifitent drempmaecmr@%r,h@ 1 greficthen

medi umis @@@{ggdlE}gd&gtnhsogowqggkedfolIomed by extraction with ethyl
hen wt salt water and drying, 10 m of

et e SEREHARATIONo QP

met han Ft155(spdreddreyrandd @ A—émh@i%ﬂw¢ s
carried ouised at tﬁbngtggtaaq ER@mphel @.is poured into 20 ml of water

sat ur at ed Ngcg h %cted wi th chl orof or t he ex acts are dréed
evaporated to d yﬂe? ﬁ&rP & FQSlauQYF§qﬂﬁ79ﬂﬁ«£§§1 emlngﬁq tze
eIutlng\Mw&tarnEBbyhenebekhbhde ageo c&8p8té§k1um>d ﬁhdeiﬁihrEHOQ t he

gg;%r §g8gré¥i%l£m0§lglplt gaggonate areRheg e%t réér (40?1%1 l:'eSr I’JQ gﬂﬁgé OH

20 Concentration under reduced pressure is carried out to
dryness. The dry extract is taken up in 50 ml of water,
separated, washed and dried at 40°C. 7.2 g of expected
product is obtained.

NMR spectrum (DMSO)

25 1.47-1.84: the CHy-C’s; 3.59-3.81: the Csz's; 8.57-10.67:
the NH-C=0'’s
EXAMPLE 9: 4-(2,4-dioxo 8-oxa 1,3-diaza spiro[4,5]decan 3-yl)
2-trifluoromethyl) iodobenzyl

The. operation is carried out as in Example 2, starting

30 with 8 g of the product obtained in Example 8 using 10 ml of
22°Bé hydrochloric acid, 2.18 g of sodium nitrite and 5.5 g
of sodium iodide. In this way 8.9 g of the desired product
is collected.

EXAMPLE 10: 4-(2,4-dioxo 8-oxa 1,3-diaza spiro[4,5]decan 3-

35 vyl) 2—trifluoromethy1) benzonitrile

The operation is carried out as in Example 3, using
3.2 g of copper cyanide. After recrystallization from
isopropanol, 1.8 g of the desired product is collected.



derr]N 2235 c=0 1775-1721 25

aromati cs 1615-1602- 1575- 1505.

-36 - -QAS5AI-VB 1) Preparation process for
the products of fornula (1): 5 [err]

(1) 10 in V\/nich Rlerr] and Rerr], I dentical or different,

are chosenuﬁﬁogkgggrgﬁ en atom hal ogen atons and the foll ow ng

radi cal s yl kenyl kynyl , alﬁylox al kenyl oxy, alk nglox

phenyl, phtn38y(m}it 2e55 tKFWIu&?ﬁ“%B dalls, doylghd(mbivi GRO;

nnnoalkylaomng, di. ebkY 37 8211 (@/O.: gydmgﬂydaﬁ gnndlfled or sallfled

car boxy, hosen from_the h dr,ogen at om and Kk a

al kynyi , %ﬁ—ﬁw (T r“é?ch‘,‘éﬂé —(4q Yldﬁé"é@t?‘&ﬂﬁ)a ‘g—Oxa ﬁe?‘rélaza

optionasLys?ﬂ??[lpaqddcgy G?QIQVZWUTﬁfFPbﬁUﬁéﬁﬁﬁka 2en€?ﬁ&§yﬁ1¢?n1halogen

atons, the fo ng tradi gal s:,opti.agna esterijfie ri

pr ot ect ed hydr05€<)§1‘,J 8%k8§? }“%haﬁﬁéﬁﬁ &g,soz% PRk i s t’r'ﬁf%‘i‘?%ﬁ%t?&ﬁ?

ner capt o, 34Qnwg of theybroduwtonjotahmed msiEecralnfpleﬂ 1nindi doluit bon skhi fi ed

car boxy, n | di cal s

cont ai ni ngj%rml %?gygkﬁuﬁ%}n&ﬁ}e Q’S eIJ] Q'earnq’sc%'ﬁld'ﬁreradil@al s being

mor eover dbm'é)h%'-ﬁqutﬁrethaptreaeb)‘ieon’é mdmogmmr éum;t‘gmﬁ,shﬂd; 0@16411 og of

sul ph at ei in the
uro @-%dobw;??%§ gglﬁghggggﬁ%ﬂ@s iel r&eﬁoqn%aalad él?‘ik&f

form of the su radi cal s
bei ng nnréﬁﬁ%#l%@t?@hafpy 18 b99§§|ﬁ@téabbynﬁntﬂmQﬂra%nm@xunThﬁ al kyny

radical, reaction medium is poured into 10 ml of water, followed by
extraction with ethyl ether, washing with water then with
salt water and drying, 10 ml of methanol and 1 ml of 2N

15 hydrochloric acid are added, agitation is carried out 30
minutes and the whole is poured into 20 ml of water saturated
with NaCl, extracted with chloroform, the extracts are dried,
evaporated to dryness and the residue is chromatographed on
silica eluting with a methylene chloride-acetone (8-2)

20 mixture. 369 mg of the desired product is obtained.
I.R. Spectrum (CHClj) cm~?

"/

OH 3626-3485
C=N 2235
c=0 1775-1721

25 aromatics 1615-1602-1575-1505.



35 Rlerr] and Rerr]: either are identical or different an :
hydr ogen atomor an alkyl radical, optionally substi tut ed "Iﬁmmmi""m"l"l :
nore substituents chosen from hal ogen.-3¢ ans, the option

esterified, etherified or protected hydroxyl radical and phenylthlo and
al kylthio radicals, in which the sul phur atom can be oxidized into the
sul phoxi de or sul phone and bei ng ti |1y substituted by one or nore
radi cal s chosen from 5 hal ogen atons tionally esterified, etherified
or pr of dc Peephayatdon prsiessd £orf tde p=idudts enff £ommii¥a edl by

salified carboxy radicals, am no, nono- and di al kyl am no radi cal s,

or formtogether a heterocyclic radical with 4 to 6 nenbers 10 contai ni ng
an oxygen or sul phur atom Xrand Y, identical or different, represent
an oxyggn or sul phur at om “ said products of fornula (1) being in

all possible racemc, g €nanti ggeric or dixastereoi soneric isoner forns,
as well as 15 the addition 3a#% N moner and organi c acids or m neral
and organi ¢ bases of said pr of formubla (1), characterized in

t hat : a) a product of fork : R4 )

(A 25 I's prepared, i g hal ogen aton18¥ a

' ' ' 3 : [eXr] — S
10 3

W in which:
Ry and Ry, identical or different, are chosen from the
15 hydrogen atom, halogen atoms and the following radicals
alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy,
phenyl, phenoxy, nitro, trifluoro-methyl, acyl, cyano, amino,
‘monoalkylamino, dialkylamino, free, esterified, amidified or

salified carboxy,

20 R3 is chosen from the hydrogen atom and alkyl, alkenyl,

"~ alkynyl, aryl and arylalkyl radicals, all these radicals
being optionally substituted by one or more substituents
chosen from halogen atoms, the following radicals: optionally
esterified, etherified or protected hydroxyl, alkoxy,

25 alkenyloxy, alkynyloxy, trifluoromethyl, mercapto, cyano,
acyl, acyloxy, free, esterified, amidified or salified
carboxy, amino, mono~ and dialkylamino, arylthio and cyclic
radicals containing 3 to 6 members, the alkyl, alkenyl or
alkynyl radicals being moreover optionally interrupted by one

30 or more oxygen, nitrogen or sulphur atoms,
all the sulphur atoms being optionally oxidized in the form
of the shlphoxide or sulphone,
the aryl and aralkyl radicals being moreover optionally
substituted by an alkyl, alkenyl or alkynyl radical,

35 R4 and Rg:
either are identical or different and represent a hydrogen
atom or an alkyl radical, optionally substituted by one or
more substituents chosen from halogen atoms, the optionally



"35 in which R [err] and R [err] have the neanings indicated

B - e T A
and Rlerr] in which the optional reactive functions are 1 CH ! “H IL”“!II

-« prot ect ed, by reacting on the camppund of fornula (11):

-38 - [err] 5

(rn) either first of all, a conpound of formula (111): 10 [err]
(rer) i n_which Hal represents a hal ogen atom an V’ﬁﬁgr sent,s a
hydr ogen §6&RFdfigdwaedderifiisd anharetrctesdvdecsylsprdiral 389 p)

[err]

10

15

20

25

30

35

phenylthlB) andb alkylthio radicals, in which the sulphur atom
can be oxidized into the sulphoxide or sulphone and being
optionally substituted by one or more radicals chosen from
halogen atoms and optionally esterified, etherified or
protected hydroxyl radicals, free, esterified, amidified or
salified carboxy radicals, amino, mono- and dialkylamino
radicals, '

or form together a heterocyclic radical with 4 to 6 members
containing an oxygen or sulphur atom,

X and Y, identical or different, represent an oxygen or
sulphur atom,

said products of formula (I) being in all possible racemic,
enantiomeric or diastereoisqmeric isomer forms, as well as
the addition salts with mineral and organic-acids or mineral
and organic bases of said products of formula (I),
characterized in that:

a) a product of formula (A):

(3)

is prepared, in which W represents a halogen atom or a

hydantoin derivative of formula:
0

in which R’, and R’g have the meanings indicated above for R4
and Rg in which the optional reactive functions are
optionally protected,

by'reacting on the compound of formula (II):



o e v o The o ot ot ot e eA o ch33v T HlﬂﬂIIILIIIII I
;di met hyl hydantoin radical: [err] 5 -38 - 10 or br onosueci ©i i det

di et hyl f or mam de, or the conpound of formula (III) as defined above, in
order to obtain the product of formula (Alerr]): 15 [err]
(A2) 20 I n which Hal represents a brom ne atom or anot her hal ogen

L \

5 (11)

F.C ’///

either first of all, a compound of formula (III):

10
0
//UT\7<::: (III)

) Hal—
15 N
>/ \
0 v
in which Hal represents a halogen.atom and V represents a
hydrogen atom or a halogen atom, then the compound of formula
20 (B): '
0
, 25 '
O/ }’NH
0

in order. to obtain the product of formula (A¢):

30
H, N S 0

N
F.C / >
35 . 3 | NH

(51)



T e e i e L L mmmumli

;above, in order to obtaln t he produgy aof formula (

- 40- [err] (A[err])

10 porrespondlng to the product of forrmula (A) in which W represents the
radical : cé¥;éspon£ing to the product of formula (A) in which W

represents the dimethylhydantoin radical:

0
5
- N
-

10 0

or N-bromosuccinimide in dimethylformamide, or the compound

U of formula (III) as defined above, in order to obtain the

product of formula (a5):

15 '

HZN \\\\
(1\2)
20 F,C Hal

3

in which Hal represents a bromine atom or another halogen
atom, which can be reacted with a compound of formula (1Iv):

25
_ 0
)S<R 1 ()
3 HN o
30 ’ ' , 5
NH
0

35 in which R’4 and R’g have the meanings indicated above, in
order to obtain the product of formula (Aj3):



20 in which R[err] and R [err] have the neanings indicat
I f necessary and if desired, the product of formula (A) tiﬂ'liﬁﬁ&&l“ﬁﬁl'f&l"l
subj ected to one or nore of the foll owypg- reactions, in a : *
a diazotation reaction in order to obtain the product of formula (V):

[err] 30 (V) 35 in which
Alerr] represents an anion of a hal ogen atomor of a hal ogenat ed

derivative and Whas the neaning indicated above, whi ch can be subjected

to a hal ogenation reaction in order to obtain the product of fornula
(Flerr]): H_N 0 -41 - [err]

(Flerr]) in whi ch nmeani ngs i ndi cated above,

whi ch can be subjected f{ reactiﬁm on the hal ogedAB) at om
by a netgal lic derivative o 4

10 corresponding to the product of formula (A} in which W
represents the radical:

w 0
N ]
R S
NH
0

20
in which R’4 and R’g have the meanings indicated above,
b) if necessary and if desired, the product of formula (A)
thus obtained is subjected to one or more of the following
reactions, in any order:

25 i) a diazotation reaction in order to obtain the product of
formula (V):

.0 ®
30 o N=N \ )

35 in which A@ represents an anion of a halogen atom or of a
halogenafed derivative and W has the meaning indicated above,
which can be subjected to a halogenation reaction in order to .
obtain the product of formula (F1)i



R 1-M

(V1) in mhlch
nmetal and R [err] has the neaning 15 indicated above for !Eﬂﬂg "
fe tal n

Loptional

reactive functions are opgyonally protected, |n o

t he product of fornula (F2): 20 [err]

(Flerr])

25 in which R[err] and Whave the neani ngs indicated above,

1) a hal ogenation reaction in order to obtain the product of formul a

(F3):
35

[err] (F[err])

in which Hal represents a hal ogen atom and W has the neani ng

i ndi cat ed above, which can: Hal -42-
either be subjected to a substitu Sqction on the hal ogen atom by a
nmetallic derivative of formula ( Rlerr]-M (Fq)

(Vi)

10

15
20
25

—

30

35

5

in which Mrepresents ¥ R [err] has the meaning

r3c

in which Hal and W have the meanings indicated above, which
can be subjected to a substitution reaction on the halogen
atom by a metallic derivative of formpla (V1):

R’ {-M (V1)
in which. M represents a métal and R’ has the meaning
indicated above for Ry, in which the optional reactive

functions are optionally protected, in order to obtain the

product of formula (Fj):

(Fz)

in which R’y and W have the meanings indicated above,
ii) a halogenatlon reaction in order to obtain the product of

formula (F3).

Hal

'(F3)

in which Hal represents a halogen atom and W has the meaning
indicated above, which can:



opt onai 1y provected rn brder o ootan the ™ oroaaet ot rof MMITHIARAN

+(Flerr]): 10 [err] -42 - (F[err]) in thith $?Pbrf] )
and W have the neanings indicated above, 20 which can be subjected to the
successi ve reactions, defined above in i), of diazotation of the am no

dical, th hal ti d_final bstituti h f
ormil s (WLERSE d1 et Ieehed; 65 neoPPatt st Ephy %%%Eﬁzf’gkéf’ér e
(F[err]) atom, by rawmet#lRi¢edetrivativerdfafidrmphaydViItda :neani ngs

i ndi cat ed above, or is subjected to a diazotation-hal ogenation reaction
in 35 order to obtain the product of fornula (F[err]):
5

in which M represents a metal and R’; has the meaning
indicated above for R, in which the optional reactive
functions are optionally protected, in order to obtain the
product of formula (F4):

10

15 (Fq)

in which R’, and W have the meanings indicated above,

20 which can be subjected to the successive reactions, defined
above in i), of diazotation of the amino radical, then
halogenation and finally substitution by the compound of
formula (VI) in order to obtain the product of formula (Fg):

U R

(Fs)

: v
30 FoC /

in which R’4y, R’5 and W have the meanings indicated above,
or is subjected to a diazotation-halogenation reaction in
35 order to obtain the product of formula (Fg):



5 [err] (Fl[err]) '
whi ch the two hal ogen atoms represented by Hal are i dent mm!”miulﬂ;‘um
different and Whas the neani ng indicgized above, whi ch c x
to a substitution reaction on the hal ogen atons by the conmpound of
formula (M) or (VII) as defined above, in order to obtain the product
of formula (F[err]) 15 as defined above in which R[err] and R[err] are

i dentical, which products of formulae (F[err]), (F[err]), (F[err]),
(F[err]), (F[err]) and (F[err]) when Wrepresents a hal ogen atom can,

I f necessary and if desired, be rematied wth the product of fornula

(1v), as defi ned above in order tojobtain the product of forrmula (1'):

20 [err] (r) 25 i n which "[err] and R'[err] are such that:

either R'[err] represents B3hly Q 30 and R'[err] represengs p

hal ogen” atomor R [err] as defi ngg or R'[err] represents

hal ogen at om and R'[err] reprgsents an am no radical or a hal ogen atom
or R'[err] represents R [err] as|{flefined pbove and R'[err] represents an
am no radical or R[err] as defjities Whi ch products of fornul ae
(Alerr]), (Alerr]) and (1'p, @ apf oprlate and if necessary, or if

desired, are subjected to 3 any one or nore of the follow ng reactions, in
?ZZ ?H er:in wﬁgcgntggltwga%g ggggagibgg ?LJQS%éﬁgﬁfQ?':P otectlve groups
identical or different and W has the meaning indicated above,
which can be subjected to a substitution reaction on the
LJ halogen atoms by the compound of formula (VI) or (VII) as
defined above, in order tb obtain the'product of formula (F5)
15 as defined above in which R’; and R’, are identical, which
products of formulae (Fq{), (Fy), (F3), (Fy4), (Fg) and (Fg)
when W represents a halogen atom, can, if necessary and if
desired, be reacted with the product of formula (IV), as
defined above in order to obtain the product of formula (I’):
20 RY

(1)

in which R"; and R", are such that:
either R!", represents a hydrogen atom
30 and R"1 fépresents a halogen atom or R’y as defined above,
or R", represents a halogen atom
and R" represents an amino radical or a halogen atom,
or R"2 represents R’, as defined above
and R"{ represents an amino radical or R’y as defined above,
35 which products of formulae (A4), (A3) and (I’), if
appropriate and if necessary, or if desired, are subjected to
any one or more of the following reactions, in any order:
a) an elimination reaction of the optional protective groups



“which can be carried by R'[err], R'[err], RJ[err] and R'[err

-conversion reaction of the >C-O into the >C=S group C) tVHIHH ﬂﬁmli" I"l

creagent of fornula Hal-R [err] in whigh R [err] has

“defined in claim 1, with the 5 exception of the hydrogen vaI ue and in

whi ch the optional reactive functions are optionally protected and Hal
represents a hal ogen atom in ogdeé..to ht ai n prodté Fs of formula (1)

as definedhifkrieAmmbe ¢aER1edrbYeBi1edR 2neR’ 4 288 FoR’on these products

of an agem) faﬂccﬂwé&ﬁlﬁém ngeabeidfi oft theabCpooﬁatbl tbegr€FSs gwlouPh can be

db '
an di 11 catorne astin i $F ca Fordaat bE rORbI BarlR 3aR MUK S, (e
am no raditcad tihd ovalwesrof Ry radldafmeé 2n Plepar Avi ¥ thr s as defi ned
in clai e}éﬁgeogtfg"e&&[%ﬁ‘goﬂ%gaﬁtg g ?I n @5 i%ef @@d dptigm¥im 1, in

whi ch rr] ferent, are ch ogen from the
hydrogen reacttiong frhobbonat ars aaélann}lly srRépgtedardHal cyano,

trifluorongf ﬁé AL NP, hgpaaéhkxkam n@napgadiraltley bdiaia 23 odutitealcs R3
represents deo en atom ~an I' radi cal, ptlonaflﬁy% dntehrrupted by
p

one or mrf@@@b% b} %ﬁl@ﬁﬁi“ﬁt’ohﬁ cjaimedy| then, ol '¢al, these
radi cal s ReithihPRbnh Oﬂ@ééé prod&dest btubﬁdabbn(tneoﬁzf emimanaaﬂlrrgiltﬁle:hosen

from haI ogen 25 ato the follown he d £
cotor M) odptiond aroreehise BrovES: HA Rparon be Sorsied Y or &
trifluororspgydprivwee pxynekitbtibneof est esitkirddicartiigint/i @it ficatsion i ed
car boxy, amn di aI \Zzl am no, the nitrogen atom of the pyridyl

or
radi cal b@%gs%]p{?b%%ﬂ?noﬁgal éd, 30 Rerr] and Rerr] e| ther are
iidentical dr ajlddmvenslandreeptegenpfanhgl kyino radd@adalintehid JhdTY
substi t ut Yo )€ Or nore radi cal s’ chosen fromoptionally esterified,
et herified or protected hydr oxyl radicals, hal ogen at ons ,gnd al kylthio
and pHényl2hiRreparationl proressersededpnieshdn wlaimsth« K @3)9 one or nore

radical s Wééogfh%Pﬁﬁmaat(QWB a’d delfa naadriexyldiadicalin whiah R4
ﬁgg?igfriéﬁrnéz, identical or different, are chosen ffg% the hydr&é%ﬁ]

atom, halogen atoms and alkyl, alkenyl, alkynyl, cyano,
trifluoromethyl, amino, monoalkylamino and dialkylamino

20 radicals,
R3 represents a hydrogen atom, an alkyl radical, optionally
interrupted by one or more oxygen or sulphur atoms, a phenyl
or pyridyl radical, these radicals being optionally
substituted by one or more radicals chosen from halogen

25 atoms, the following radicals: phenyl, optionally esterified,
etherified or protected hydroxyl, alkoxy, cyano,
trifluoromethyl, hydroxyalkyl, free, esterified, amidified or-
salified carboxy, amino, mono- or dialkylamino, the nitrogen
atom of the pyridyl radical being optionally oxidized,

30 R, and Rg
either are identical or different and represent an alkyl
radical, optionally substituted by one or more radicals
chosen from optionally esterified, etherified or protected
hydroxyl radicals, halogen atoms and alkylthio and phenylthio

35 radicals themselves optionally substituted by one or more
radica1§ chosen from halogen atoms and the hydroxyl radical,

or together form the:



*51in mhich T represents an oxygen or sul phur atom X angl [ "
;or different, represent an oxygen or sul phur atom %F““@Igi‘ﬁlﬁ“ﬂﬁl“l“l
*a

-process as defined in claiml1, for thgg _ products of fornu Lase s »*
“defined in clains 1 and 2 in which 10 Rlerr] and Rerr], identical or
different, are such that one represents a hydrogen atom or a cyano

radi cal and the ot her I s chosen from hal ogen atons and cyano and am no
radi cal s, R3 represents_a hydrogen atomor an al kyl radical optionally
substituted by an optiQnafly &sterified, etherified or 15 protected

hydr oxyl radical, rr] ard R&%rikaf dentical or different, represent
a linear or branche&d \al kyl radical” contai ni ng at nost 6 carbon atons,
optionally substituted by ©one or nore radicals chosen from optionally

esterifped; el Rerhl 1e¢ P URSC LA o@(%rew(ﬂr Qugilicaomnd hal ogen at ons
%n oxygen atom 4

and X and Y represent a ) Preparati on process as
defined i nXceafn¥1 fidentiical orf giff@irentor FaREasent an oxygen or

3- (4-am nogdy bhiikf byeromet hyl) phenyl] 5,5-di methyl 2,4- 25 im dazolidine
di one, - 5,5-dinethyl-3-(4-iodo-3-(tnif|uqronethyl) phgqylg 2, 4-

i m dazol i d®heBrgparation process as defined in claim’1, fo he

4- (4, 4-di rr?iaahcszo(ti ®emirliani(d9z @ld deBilned-i(r ré ¥dims of and n2t iyl yhich
|
IS

benzon{@r' e, 3
i

4- (4, A9 R h9P82?éJdi16’>?6'-té-C€&- Rra SLEFSESNY - AT SR that one

di nyl) - 2- (+tepfesentseahyydroeenorition lox, a cyanb (adichbxand the other

1- (4- hydroxyb l)-8-0xa-1,.3-d az I 1.0 ) , .

decan- 3-yl }X e%‘%?léf’l Sgrot')“n%\aﬁiﬁ(a)e%b%%?{)n[ﬁ ,ga?ﬁ;ec,yano and am:l.no rad1c.:a1s,
5k§-dineth@g;B§p¢¢5enk@yan®¥§nggqmIahmmnﬂafﬁﬂ)akﬁmhyiédeﬁﬂ_OPt10n311¥
2, 4-1m dazghhdt 08deQiCoy an UBRIBIANAY Usteiaifited ) elheppesédl 6r' acen c,
enanti onmerrc or I astereorsonericisomer fornms, as well as their
addi t i bh protartedwhydneralnmieddGadal |y acceptabl e mineral and organic

%46 -h RﬁaghgsR gfq@@ﬁgycagn@roaygﬁéiiﬁgﬁﬁrepre?éﬁtFhepﬂmeéfOGrprocess
char act ef | EARFReANaA I GRG0 ContaIRLAG Athdh b cbicr2EROR of KPS
(Alerr]) fopaiobhalpkodutistituted by Mileadr mdre (tddjcabs ehosendEromed in
g!ﬁ;f};i_tQStionaiﬁgr%QEQ}ffié%?r@éﬁ%é& ié 5%5%43E£%t8§0ﬁ§3r3§951
- 20 radicals and halogen atoms and X and Y represent an oxygen
atom.
4) Preparation process as defined in claim 1 for the
following products:
- 3-[4-amino-3-(trifluoromethyl) phenyl] 5,5-dimethyl 2,4-
25 imidazolidine dione, |
~ 5,5-dimethyl-3-(4-iodo-3—-(trifluoromethyl) phenyl) 2,4-
imidazolidinedione;
- 4-(4,4-dimethyl-2,5-dioxo-1-imidazolidinyl)-2-(trifluoro-
methyl) benzonitrile,
30 - 4—(4,4;dimethyl—2,5—dioxo—3-(4—hydroxybutyl)-1—imidazoli-
dinyl)-2-(trifluoromethyl)-benzonitrile,
- 4-(2,4-dioxo 1-(4-hydroxybutyl)-8-oxa-1,3-diazaspiro(4,5)
decan-3-yl)-2-(trifluoromethyl) benzonitrile,
- 5,5-dimethyl-3-(4,5-dicyano-3-(trifluoromethyl) phenyl)-
35 2,4-imidazolidinedione,
these prbducts being in all possible racemic, enantiomeric or
diastereoisomeric isomer forms, as well as their addition
salts with pharmaceutically acceptable mineral and organic



sul phoxi de, triglyme, di met hyl acet am de or di net hyl f or mam d :
referably di nethyl acet am de. 6) Preparation process fojmmum Hml “(l]lll
of fornula (1) as 10 defined in clai m¥, —characterized in t LCOWPOS&IN

of formula (111) is the dibrom nated derivative of formul a:

[err] 15 20 and that a half-nmol of this conpound and a hal f - nol

of the aéPapobRidm@helralmMand OF)gaini UpRGE&2er one nol of the conpound
reparati cess for the product ormula (1)

f f I I
05 26 dor | BbaPHAPRFALibns PERTeRS (RE ShEoREAGL? QAT TRabt] G ¢ L s
carri ed oudefiinadt Eﬁpeﬂ.ahmsemﬂ:ola()[ e:ha]r@dtmrhaﬁz[cbrm’r] Ghatd in oypdex ekabl y
t 155 I t duct
™ 3T amatain bhe, REeRR P Tornliel G5 IE ot (e Br i Recuct

i m dazd? i dﬁmdlmegn),- (3I3)diemét By| a3 @eﬁm MtQIJJIIUolronld!myl )

i
'

phenyl) Zdlpera%i di‘ﬁ%h?k%ﬁ' 9% in e*g,i e rom @1 e/ @RP1 -
(trlfluoronet pheny 4-im azo | | one
sSu phox1 e, tr1g yme, d1methylacetam1de or dimethylformamide

and preferably dimethylacetamide.

6) Preparation process for the products of formula (I) as
10 defined in claim 5, characterized in that the compound of

formula (III) is the dibrominated derivative of formula:

15
Br—X

20
and that a half-mol of this compound and a half-mol of the
compound of formula (B) is used per one mol of the compound
of formula (II).
~ 7) Preparation process for the products of formula (I) as
, 25 defingd in claims 5 and 6, characterized in that the reaction
(. is carried out at a temperature of 130°C to 160°C and
preferably at 155°C,
8) As new industrial products, the following products:
— 3—[4-amino 3-(trifluoromethyl) phenyl] -5,5-dimethyl 2,4-
30 imidazolidine dione, _
- 5,5-dimethyl 3-(4-iodo 3-(trifluoromethyl) phenyl)-2,4-
imidazolidinedione,
- 5,5-dimethyl 3-(4,5-dicyano 3-(trifluoromethyl) phenyl)
2,4-imidazolidinedione.




