- 1- 5 PROCESS FOR THE PREPARATI ON OF UNSYMMETRI CAL 4,6 BI S
(ARYLOXY) PYRI M DI NE COVWOUNDS The present invention rel ates tQ%Adyng§24o
process for the preparation of unsymetrical 4, 6-bis(aryloxy)py sﬁaﬁhﬂéj}
conpounds whi ch are useful as pesticidal agents and novel intergedlag
conpounds which are useful in the said process. Symetrical and z2¢ -2
unsymmetrical 4, 6-bis(aryloxy) oyrimdine conpounds which are useful as
pesticidal agents 15 are described in WO 94/02470. Symmetri cal _
4, 6-bi s(aryl oxy) pyrimdine conpounds are prepared in o t% T BEEH.
a 4, 6-di hal opyri m di ne conpound with two nol ar equival e z
conpound. In contrast, unsymmetrical 4,6-bis (aryl oxy) vrlnlg ﬁ oungs
are significantly nore 20 difficult to prepare because t he aryl oxy groups
nmust be introduced by separate reactions. WO 94/ 02470 dlscloses t hat

unsymetri gal 4, 6- % ROCHSE Yﬁﬁyﬁé’réﬁé%ﬁ_ﬁ
reacting a 4,6-dih
first phenol conpound in theBhs ARNCEXHIPY

resulting conpound with a second phenol conpo~

However, that process
The present invention relates to a novel process for

nd in the presence of a base.

the preparation of unsymmetrical 4,6-bis(aryloxy)pyrimidine

10 compounds which are useful as pesticidal agents and novel
intermediate compounds which are useful in the said
process.

Symmetrical and unsymmetrical 4, 6-bis(aryToxy)
pyrimidine compounds which are useful as pesticidal agents

15 are described in WO 94/02470. Symmetrical 4,6-bis(aryloxy)
pyrimidine compounds are prepared in one step by reacting a
4,6-dihalopyrimidine compound with two molar equivalents of
a phenol compound. In contrast, unsymmetrical 4, 6-bis
(aryloxy)pyrimidine compounds are significantly more

20 difficult to prepare because the aryloxy groups must be
introduced by separate reactions.

WO 94/02470 discloses that unsymmetrical 4, 6-bis-
(aryloxy)pyrimidine compounds are prepared by reacting a
4,6~-dihalopyrimidine compound with one molar equivalent of

25 a first phenol compound in the presence of a base and then
reacting the resulting compound with a second phenol
compound in the presence of a base. However, that process
is not entirely satisfactory for the commercial manufacture
of unsymmetrical 4,6-bis(aryloxy) pyrimidine compounds.

30 When 4,6-dichloropyrimidine is used, scrambling of the
aryloxy groups occurs, producing symmetrical compounds
which are difficult to separate from the desired '

unsymmetrical product, as shown in Flow Diagram I.

heet Has Been Replaced
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is not entirely satisfactory for the comercial manufacture of
unsymmetrical 4, 6-bis(aryloxy) pyrimdine conpounds. 30 Wen ACY~33240
4, 6-di chl oropyrimdine is used, scranbling of the aryl oxy groups occurs,
produci ng symretrical conpounds which are difficult to separate fromthe
desired unsymmetrical product, as shown in Flow D agram. ACY- 33240 - 2-
FLOW DI AGRAM | [err] 5 20 To overcone the scranbling problem
associated with the use of 4,6-dich|oropy£in1dine, 4, 6-di fl uoropyrim di ne
has been used. However, 4,6-difluoropyrinmidine is prepared from

4, 6-di chl oropyri m dine by a hal ogen ex- change reaction which requires the
use of costly reagents and consunes a Iarge anount of energy. It is
therefore an object of the present } Iprovide a process for the
preparation of unsymetrical 4, 6-bis(aryloxy)pyrimdi ne conpounds whi ch

overcones the AN
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To overcome the scrambling problem associated with

*

20
the use of 4,6-dichloropyrimidine, 4,6-difluoropyrimidine

has been used. However, 4,6-difluoropyrimidine is
prepared from 4,6~dichloropyrimidine by a halogen ex-
change reaction which requires the use of costly reagents
25 and consumes a large amount of energy.

It is therefore an object of the present invention
to provide a process for the preparation of unsymmetrical
4,6-bis(aryloxy)pyrimidine compounds which overcomes the
problems associated with the processes of the art.
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probl ens associated with the processes of the art. 30 35 ACY- 33240
The present invention relates to a process for the preparati on dc®hn33240

unsymetri ca

-3-

4, 6-bi s(aryl oxy) pyrim - dine conmpound having the structural
formula | [err] wherein R and R err] are each independently hydrogen or
hal ogen; R err] and R err] are each independently hydrogen, hal ogen, cyano,
15 nitro, alkyl, haloal kyl, al koxy, alkylthio, am no, alkylan no,

di al kyl am no,

hal oal kyl sul -

10

15

20

25

al koxyal kyl', hal oal koxyal - _kyl or al koxycarbonyl; Rerr] and
Rlerr] are each independently hydrogen, hal ogen, al kyl, hal oal kyl,
hal oal koxy, hal oal kyl thi o, hal oal kenyl, 20 hal oal kynyl ,

hal oal koxyal kyl , al koxycarbonyl, hal o- al koxycarbonyl, hal oal kyl sul fi

fonyl, nitro or cyano;
The present invention relates to a process for the

preparation of an unsymmetrical 4,6-bis{aryloxy)pyrimi-
dine compound having the structural formula I

R R4 RB
R
1 N N i
/JQQ/JL\
R2 Q O R6
R3 RS

(1) -

wherein

R and Rg are each independently hydrogen or halogen;

R; and R, are each independently hydrogen, halogen, cyano,
nitro, alkyl, haloalkyl, alkoxy, alkylthio, amino,
alkylamino, dialkylamino, alkoxyalkyl, halocalkoxyal-
kyl or alkoxycarbonyl;

R, and Rg are each independently hydrogen, halogen, alkyl,
haloalkyl, haloalkoxy, haloalkylthio, haloalkenyl,
haloalkynyl, haloalkoxyalkyl, alkoxycarbonyl, halo-
alkoxycarbonyl, haloalkylsulfinyl, haloalkylsul-
fonyl, nitro or cyano;

R3 and Rs are each independently hydrogen, halogen, alkyl
or alkoxy; and

Ry is hydrogen, cyano, alkyl, haloalkyl, alkoxy, alkyl-
thio, alkylsulfinyl or phenyl;

provided that at least one of Ry and Rg is other than

- hydrogen, and that the aryloxy groups are not the same;

30
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which comprises reacting a 4,6-dihalopyrimidine compound’
having the structural formula II

nyl ,



R err] and R err] are each independently hydrogen, hal ogen, alkyl or

al koxy; and 25 Rlerr] is hydrogen, cyano, alkyl, haloal kyl, alAmxy33240
al kyl - thio, alkylsulfinyl or phenyl; provided that at |east one of R2 and
R6 is other than hydrogen, and that the aryl oxy groups are not the sane;
whi ch conprises reacting a 4, 6-di hal opyri m di ne conpound 30 havi ng t he
structural formula Il 35 ACY- 33240 -4- [err] wherein R4 is as described
above and X is Cl, Br or I with one nolaj-equivalent or less of a first
phenol conpound having the structural forrmula Il [err] 10 15

(111) wherein R Rerr], Rerr] and R err] are as descri bed above and a
first base in the presence of a first sokyent to forma

Ngi\r
/K\)\
X X
(1)
-]
wherein R4 is as described above and X is Cl, Br or I
with one molar equivalent or less of a first phenol
compound having the structural formula III
R
10 -
Ry
R2 OH
Ry
15 (ITI)
wherein R, R;, Ry and R3 are as described above and a
first base in the presence of a first solvent to form a
20 4-halo-6~-(aryloxy)pyrimidine -compound having the struc-

tural formula IV

R4
R N‘i\n
I
"
25 R o X

(Iv)

10 wherein R, R;, Ry, R3, Ry and X are as described above,
reacting the 4-halo-6~(aryloxy)pyrimidine compound with
at least about one molar equivalent of a C;—-Cstrialkyl~-
amine, a 5~ to 6-membered saturated or 5- to l4-membered

’ unsaturated heterocyclic amine optionally substituted

35



4- hal o- 6- (aryl oxy) pyri m di ne conpound having the struc- 20 tural formula IV
[err] 30 wherein R, Rerr], Rerr], Rerr], Rerr] and X are aﬁcfg%%hged
above, reacting the 4-hal o-6-(aryl oxy)pyrimdine conpound with at [eas
about one nolar equivalent of a CJerr]-C4trialkyl- amne, a 5- to

6- menbered saturated or 5- to 14-nmenbered unsaturated heterocyclic am ne

optionally substituted 35

form an amoni um hal i de conpound havi ng tthe structural
Rlerr] and X are as descri bed above,

wherein R, Rerr],
is [err]

Rerr],

ACY- 33240 -5- with one to three (err]-C4al kyl
groups or ([err]-C4al koxy groups in the _Rresence of a second solvent to

Rerr],

for

mula V [err] 10
Qf

with one to three C;-Csalkyl groups or C;-Cgalkoxy groups

in the presence of a second solvent to form an ammonium
halide compound having the structural formula V

wherein R, Ry, R;, R3, Rg and X are as described above

s
10
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35 ACY-33240 -6- Rerr], Rerr] and Rl err] are each independently

C err]-C4al kyl, and when taken together, Rerr] and R err] may fg%g%g%éﬁuyr
6- nenbered ring in which Rerr]Rerr] is represented by the str rec=-
(CHerr]) n-, optionally interrupted by. 0,s 5 or NR14, where n
is an integer of 3, 4 or 5, provided Rerr] is (Jerr]-Clerr] alkyl; Zis O,
Sor NRerr], R12 and R13 are each independently hydrogen, (Jerr]-(err]
alkyl or (ferr]-(err] alkoxy, and when tagken together, Rlerr] and Rerr]
may 10 forma 5- or 6-nenbered saturated or unsaturated ring
optionally interrupted by O, S or NRerr] and optionally substituted with
one to three err]-Clerr] alkyl groups or err]-CJerr] al koxy groups; and
Rlerr] is CJerr]-Cerr] alkyl; and 15 reacting the ammoni um hal i de
conpound wi t hRat ReasandlRyyt aoeeceavhaindepairnvddrerity of;-T,a8ReDg Phenol

conpound havi ng th%h%hrﬂﬁkgﬁaéo&8£ﬂ34§iﬁg and Ryg may form a 5- or 6-
membered ring in which RgRjg is represented by the
structure: -(CHz),-, optionally interrupted by o, s
s or NRy4, where n is an integer of 3, 4 or 5, provided
Ri; is C;~Caqalkyl;
Z is O, S or NRj4, _
Rj2 and R;3 are each independently hydrogen, C;-Cgalkyl or
C;-Cgqalkoxy, and when taken together, R;> and Ry3 may
10 form a 5- or 6-membered saturated or unsaturated
ring optionally interrupted by O, S or NR;4 and
optionally substituted with one to three C;~Cjalkyl
groups or C;—-Cgalkoxy groups; and
Rj4 is C3—-Csalkyl; and
15 reacting the gmmonium halide compound with at least about
one molar equivalent of a second phencl compound having
the structural formula VI

Ra
20 R7
HO R6
Ry
(VI)
25
wherein Rs, Rg, Ry and Rg are as described above and a
second base in the presence of a third solvent to form
the desired formula I compound.
30 Advantageously, the process of the present invention

provides unsymmetrical bis(aryloxy)pyrimidine compounds
in higher yield than the art processes, overcomes the
scrambling problem associated with the 4 ,6-dichloropyr-
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25 [err] wherein Rlerr], Rerr], Rerr]
and R err] are as described above and a second base in the presese 03240
third solvent to formthe desired formula | conpound. Advantageously, the
process of the present invention 30 provi des unsymetrical bis

(aryl oxy) pyrimdine conpounds in higher yield than the art processes,
overcones the scranbling problem associated with the 4, 6-dichl oropyr- 35
ACY-33240 -7- imdine art process and use3-less costly reagents than the
4,6-di fluoropyrimdine art process. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5

The process preferably conprises reacting a formula Il 4, 6-di hal opyri m di ne
conpound as desg{dhed &@gﬁ-o\ﬁ‘egg ang Hyééirlé‘é%“db%ltfi@rt r@hgentoreada |11
first phenol cgnpound scri bed above and at | east one nol ar eqU|vaIent

of the first b $rP1 HHQEQBHEémbﬁlPﬁeaWFrRﬁ°9ﬁ§s sol vent preferably

at a tenperature range of about O [err]C to

~ DETAILED DESCRIPTION OF THE INVENTION
[ The process preferably comprises reacting a formula

II 4,6-dihalopyrimidine compound as described above with
one molar equivalent of a formula III first phenol
compound as described above and at least one molar
equivalent of the first base in the presence of the first

10 solvent preferably at a temperature range of about 0 °C to
100 °C to form a formula IV 4-halo-6-(aryloxy)pyrimidine
compound as described above, reacting the formula IV
compound with at least about one molar equivalent of the
amine as described above in the presence of the second

15 solvent preferably at a temperature of about 0 °C to
100 °C to form a formula V ammonium halide compound as
described above, and reacting the formula V compound with
one molar equivalent of a formula VI second phenol
compound and at least about one molar equivalent of the

20 second base in the presenée of the third solvent prefera-
bly at a temperature of about 0 °C to 100 °C to .form the
desired unsymmetrical 4,6-bis({aryloxy)pyrimidine compound
of formula I. The reaction scheme is shown in Flow
Diagram II.

25
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100 [err]C to forma formula IV 4-hal o-6-(aryl oxy)pyrim di ne conpound as
descri bed above, reacting the fornmula IV conpound with at | east %nyﬁ DIe,
nol ar equi val ent of the am ne as descri bed above in the presence 0 t%e
second 15 solvent preferably at a tenperature of about O [err]C to 100
[err]Cto forma fornula V ammoni um hal i de conpound as descri bed above, and
reacting the fornmula V conpound with one nol ar equivalent of a fornmula Vi
second phenol conpound and at |east about ,one nol ar equival ent of the 20
second base in the presence of the third solvent prefera- bly at a
tenperature of about O [err]C to 100 [err]C to formthe desired

unsymmetrical 4, 6-bis(aryl oxy)pyrimdi ne conpound of formula I. The
reaction scheme is shown in Flow u&%gﬂaﬁikﬁggésléo 35 ACY- 33240 -8- FLOW
Dl AGRAM 1| |

R
R, .
5 NZ N !
)\)\ ¥
™
X X R2 OH
(11) R,
10 (III)
Base
15
R R,
R
/M
R; o) X
20 Ry
(IV)

C,~Cstrialkylamine or
25 optionally substituted

heterocyclic saturated

or unsaturated amine
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[err] 10 15 Clerr]-Cerr] trialkylamne or 25

optionally substituted heterocyclic saturated \ or unsaturated amtwne330435
ACY- 33240 -9- FLOWD AGRAM || (Continued) [err] 25 The unsymmetrica

4, 6-bi s(aryl oxy)pyrimdine com pounds nay be isolated by diluting the
reaction mxture with water and filtering the fornula | product fromthe
aqueous m xture. The product fornmula |I conpounds nay 30 al so be

i sol ated by extracting the aqueous m xture-with a suitable solvent.

Sui tabl e extraction solvents include

FLOW DIAGRAM II (Continued)

R
1 NN
5 M‘l‘ -
R2 0O Q X
R,
(V)
10
R8 -
R7
Base
HO R6
Rg
15
(VI})
v
R R R
4 8
R .
20 1 N‘i\N R,
PRGN
R, o o Rg
Rs Rs
(1)
25
The unsymmetrical 4,6-bis(aryloxy)pyrimidine com-
pounds may be isolated by diluting the reaction mixture
with water and filtering the formula I product from the
30 agqueous mixture. The product formula I compounds may

also be isolated by extracting the aqueous mixture with a
suitable solvent. Suitable extraction solvents include
substantially water-immiscible solvents such as diethyl

35



substantially water-inmmscible solvents such as diethyl 35 ACY- 33240
-10- ether, ethyl acetate, toluene, nethylene chloride and the |AQe.33HD
anmoni um hal i de conmpounds are an especially inportant feature of the
present invention. When an amoni um hal i de conpound is reacted with a
second phenol 5 conpound, scranbling of the aryl oxy groups does not
occur. Surprisingly, disadvantageous scranbling has been overcone by the
process of the present invention w thout-¥&quiring the use of

4,6-di fluoropyrimdine. The am nes that may be used in the process of the
10 i nvention to prepare the ammoni um hal i de conpeounds are al kyl

amnes, 5- to ethewherelybaldd@it’d 2BGuéne} Omdfhy NEHD eI M IA LAl ﬁ%{
heterocycllc aHI es optionally substituted with one to three ([err] err]

al kyl groups o érr]-Cerr] al koxy groups. The preferred am nes are
Clerr]-Cerr] tri- TIBe ammomiky|haiiidescoBpognds- aperban exbpratiwldlyed

heterocyclic jimportant feature of the present invention. When an
ammonium halide compound is reacted with a second phenol

5 compound, scrambling of the aryloxy dgroups does not
occur. Surprisingly, disadvantageous scrambling has been
overcome by the process of the present invention without
requiring the use of 4,6~-difluoropyrimidine.

The amines that may be used in the process of the

10 invention to prepare the ammonium halide compounds are
alkyl amines{ 5~ to 6-membered saturated and 5~ to 14-
membered unsaturated heterocyclic amines optionally
substituted with one to three C;-Cgalkyl groups or
C3;-Cgalkoxy groups. The preferred amines are C;~Catri-

15 alkylamines, 5~ or 6-membered saturated heterocyclic
amines, and S- l4-membered unsaturated heterocyclic
amines wherein the heterocyclic ring system contains one
to three nitrogen atoms and optionally include sulfur or
oxygen in the ring systen. '

20 The more preferred amines include trimethylamine,

' the saturated heterocyclic amines including pyridines,
picolines, pyrazines, pyridazines, triazines, quinolines,
isoquinolines, imidazoles, benzothiazoles and benzimida-
zoles, optionally substituted with one to three C;—Cgalkyl

25 groups or C;-Csalkoxy groups, and unsaturated heterocyclic
amines such as pyrrolidines, piperidines, piperazines,
morpholines, thiazolidines and thiamorpholines.

First and second bases suitable for use in the
process of the present invention lnclude alkali metal

30 carbonates such as sodium carbonate and potassium carbon—
ate, alkaline earth metal carbonates such as calcium
carbonate and magnesium carbonate, alkali‘metal hydrides
such as sodium hydride and potassium hydride, alkali

metal hydroxides such as sodium hydroxide and potassium
35



am nes, and 5- 14-nmenbered unsaturated heterocyclic am nes wherein the
heterocyclic ring systemcontains one to three nitrogen atons angcy_33 40
optionally include sulfur or oxygen in the ring system 20 %h
nore preferred am nes include trinethylam ne, the saturated heterocyclic
am nes including pyridines, picolines, pyrazines, pyridazines, triazines,
qui nol i nes, isoquinolines, imdazoles, benzothiazoles and benzi m da- zol es,
optionally substituted with one to three €f®rr]-Cerr] al kyl 25 gr oups
or Jerr]-Clerr] al koxy groups, and unsaturated heterocyclic am nes such as
pyrrolidines, piperidines, piperazines, norpholines, thiazolidines and

t hi amor phol i neshy&togid@N e @akd 10ase8asth L ALELL fIfa S8 ddy Téa%hphgcess of
ude al kal,i netal . 30 bonat es such as

the present inv Lon i.nc ca
sodiun1carbonatgggﬁﬁu?mﬁ¥éﬁﬁﬁﬁﬂFbgpgoﬂégﬁ?ifuﬁj?%ﬁ??ﬁ% - Yheedikadar bonat es
such as cal ci umreta borrithoratesmbgiagi preferbedat e, al kali netal hydrides

such as sodi um hydri gg-dAUARS Sl BYHTE Ifor Bhka! {ndRIR J¥diexides such
as SOdIUﬁ]hydrOXIqs.%gg:POtaSSIUH135 .
as dliethyl ether, tetrahydrofuran and dioxane, carboxylic

5 acid amides such as N,N-dimethylformamide and N,6N-
dimethylacetamide, halogenated hydrocarbons such as 1,2~
dichloroethane, carbon tetrachloride, methylene chloride
and chloroform, sulfoxides such as dimethyl sulfoxide,
ketones such as acetone and N-methylpyrrolidone, and

i0 nixtures thereof. Second solvents suitable for use in
the process of this invention include aromaticmhydrocar—
bons such as toluene, xylenes and benzene, halogenated
aromatic hydrocarbons such as chlorobenzene and dichloro-
benzenes, and mixtures thereof. Third solvents suitable
1S5 for use in the invention process include carboxylic acid
amides such as N,N-dimethylformamide and N,N-dimethyl-
acetamide, sulfoxides such as dimethyl sulfoxide, and
mixtures thereof.
Preferred first solvents include carboxylic acid
20 amides and ketones. Preferred second solvents include
aromatic hydrocarbons. and preferred third solvents
include carboxylic acid amides.
In formula I above, an alkyl group is suitably a
straight chain or branched chain group containing up to 8
25 carbon atoms, for example up to 6 carbon atoms. Prefera-
bly, an alkyl group contains up to 4 carbon atoms. An
alkyl moiety which forms part of another group, for
example the alkyl of a haloalkyl group or each alkyl of
an alkoxyalkyl group, suitably has up to 6 carbon atoms,
30 preferably up to 4 carbon atoms. '
In formula I above, halogen is fluorine, chlorine,
bromine or iodine. Haloalkyl and haloalkoxy are espe-

cially trifluoromethyl, pentafluorcethyl and

trifluoromethoxy.
35



ACY- 33240 -11-- hydroxide, and al kaline earth metal hydroxides such as

cal ci um hydroxi de and magnesi um hydroxi de, with al kali netal carbeiate®40
being preferred. First solvents suitable for use include ethers such as

di et hyl ether, tetrahydrofuran and di oxane, carboxylic 5 acid am des
such as N, N-di net hyl formam de and N, N- di net hyl acet am de, hal ogenat ed
hydr ocar bons such as 1, 2- dichl oroethane, carbon tetrachloride, nethylene
chl oride and chlorof orm sul foxides such-&%-di nmet hyl sul foxi de, ketones
such as acetone and N-nethyl pyrrolidone, and 10 m xtures thereof.
Second solvents suitable for use in the process of this invention include

aromati c hydrocar- ReRs psHElsaSot AlHe PpRestiitenaventilohels evspediallggenat ed
aromati ¢ hydrocarbons such_ as chIorq?enzege anduggcylgﬁggmggﬂﬁﬁgﬁf, and
mi xtures ther edtSetHH f@TsHhG MEPIRTA 811507121 6 “IZ¥™Th-tHe T nvent i on
process i ncl udet oatibiexyrytory) pyainiddnes gohpaunfisNwiereiny| f or mam de and
N, N-di met hyl - as?eér%fnrgearé%!}é”%ﬁ?es %ucaaaﬁ,ﬁég?ggamw@eqqa, gnd

of . Prefe d u

m xtures there rred first solvents include carboxylic acid 20
ani des and ketones. £imaxABeied second sol vents incl ude

5 R; and R, are each independently hydrogen, halogen, cyano,
nitro or C;-Cgalkyl;

R, and Rg are each independently hydrogen, fluorine,
chlorine, C;~Csalkyl, C3=Cqhaloalkyl, C3-Cghalo-
alkoxy, cz~c4haloalkéhjl, Cy;-Cgalkoxycarbonyl or

10 nitro; N

R3; and Rg are each independently hydrogen, halogen or
Cy-C4qalkyl; and

R4 is hydrogen, C;-Cghaloalkyl, C3-Cgalkylthio,
C;~Cgalkylsulfinyl or phenyl;

15 provided that at least one of Ry and Rg is other than
hydrogen, and that the aryloxy groups are not the same.
In particular, the process of this invention is used
to prepare unsymmetrical 4,6-~bis(aryloxy)pyrimidine
compounds of formula I wherein
20 R, R3, Rg, Rg and Rg are hydrogen;

one of Ry and Ry is hydrogen, chlorine or cyano-and the
other is fluorine; and

R, and Rg are trifluoromethyl.

In order to facilitate a further understanding of
25 the invention, the following examples are presented to
illustrate more specific details thereof. The invention
is not to be limited thereby except as defined in the
claims.

30
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aromati ¢ hydrocarbons. And preferred third sol vents include carboxylic acid

amdes. In formula | above, an alkyl group is suitably a strai ghtacghaizp 4@r

branched chain group containing up to 8 25 carbon atons, for exanple

up to 6 carbon atons. Prefera- bly, an alkyl group contains up to 4 carbon

atonms. An al kyl noiety which forns part of another group, for exanple the

al kyl of a hal oal kyl group or each al kyl of an al koxyal kyl group, suitably

has up to 6 carbon atons, 30 preferatddy- up to 4 carbon atons. In

formula | above, halogen is fluorine, chlorine, brom ne or iodine.

Hal oal kyl and hal oal koxy are espe- cially trifluoronethyl, pentafl uoroethyl

and trifluoronethoxy. 35 ACY- 33240 sk&Zmpibeiprocess of the present

i nvention is especi A far t aration of formula

unsynnetrical 4,6-b?LJ a& %Eg 09.49 4£E€¥%ro—a. -t : 10X 0~m-
tolyl)oxy}=6=-{(a .a. o 4~tetrafluoro-m-tolyl)oxylpyrimidine

- Invention Process

5 a) Preparation of 4-Chloro-6-[ (o,a,c,4~-tetrafluoro-m-
tolyl)oxylpyrimidine
OH
10 N¢¢\N
/J*§/JL\ - %2%%
Ccl Cl CF3
F
F N
NZ
/'\)\
F3C G Cl

20 a,x,0,4-Tetrafluoro-m—-cresol (1,208.9 g, 6.71 mol)
is slowly added to a mixture of 4,6-dichloropyrimidine
(1,000.0 g, 6.71 mol) and potassium carbonate (567.5 9,
7.00 mol) in N,N-dimethylformamide (10 L). The reaction
mixture is stirred overnight at room temperature, stirred

25 at 45 °C for 2 hours, stirred at 71 °C for 2 hours,
stirred overnight at room temperature and poured into
water (20 L). The resultant aqueous mixture is extracted
with methylene chloride. The organic extracts are
combined, washed sequentially with water, 5% sodium

10 hydroxide solution and brine, dried over anhydrous
magnesium sulfate and concentrated in vacuo to obtain the
title product as a brown oil (1,943.3 g, 99% yield).

35



R and R err] are the sane and each represents hydrogen or fluorine; 5
Rlerr] and Rlerr] are each independently hydrogen, hal ogen, cyanacynistspgoor
Cerr]-Cerr] alkyl; R2 and R6 are each independently hydrogen, fluorine,
chlorine, CJerr]-Clerr] alkyl, Cerr]-Cerr] haloalkyl, Cerr]-Cferr] halo-
al koxy, C[err]-Clerr] haloal kenyl, Cerr]-Cerr] al koxycarbonyl or 10
nitro, Rlerr] and R err] are each independently hydrogen, hal ogen or
Jerr]-derr] alkyl; and R4 is hydrogen, “*err]-Cerr] hal oal kyl,
Cerr]-Clerr] alkylthio, (Jerr]-Cerr] alkylsulfinyl or phenyl; 15

provided that at |east one of R2 and R6 is other than hydrogen, and that

t he aryl oxy gr &ips Parepamatibheo§ afeine thylaist- (&, o thrsepratbesreoifn-t hi s
invention is u RygR3L %gﬁ'm- IosGaey! oxy) pyrim di ne
conpounds of fo%ra?r‘uyltlg I vvhgrg?ﬁﬁ% R, lR‘é‘; @]Rl%,&%S and R8 are hydrogen;
one of R err] and R err] is hydrogen, chlorine or cyano-and the other is
fluorine; and R err] andgR e are txifluoromethyl. In order to facilitate

a further understandi ng of j{iej'\nventi on, the folr&{)&;}% exanpl es
0

are presented to
s F,C Ccl

F AN
N N
10 - M‘P —
F.C O N(CH3)3 €1

Liquefied trimethylamine (1,255 g, 21.24 mol) is

15 added to a soYfution of 4-chloro—-6-[(a,o,0,4~tetrafluoro-
m-tolyl)oxylpyrimidine (2,038.8 g, 6.97 mol) in toluene
(17 L). The reaction mixture is stirred overnight at
room temperature and filtered. The resultant solid is
washed sequentially with toluene and hexanes and dried

20 overnight in a vacuum oven at 60-65 °C to obtain the title
product as a white solid (1,962 g, 80% yield).

25

30
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illustrate nore specific details thereof. The invention is not to be

limted thereby except as defined in the clains. 30 35

ACY- 33244,

EXAMPLE 1 Preparation of 4-[(4-Chloro-[err],[err],[err]-trifluoro-m t
oxy]-6-[ ([err],[err],[err], 4-tetrafluoro-mtolyl)oxylpyrimdine -

I nvention Process 5 a) Preparation of

4-Chloro-6-[(a,a,a,4-tetrafluoro-m tolyl) oxylpyrimdine [err] 20
[err],[err],[err],4-Tetrafl uoro-mcresol ({15208.9 g, 6.71 nol) is slowy

added to a m xture of 4,6-dichloropyrimdine (1,000.0 g,

6.71 nol) and

pot assi um carbonate (967.5 g, 7.00 nol) in N, Ndinethylformamde (10 L).
The reaction mx{urg,.i lrred overnight.at_roomtemperature, stirred 25
}2 ﬁ%%ééfgé on.%f04 gQ?lgblorTCgf%fazgﬁtiiﬁfro—m~

at 45 [err]C for stirréd a err

to;yl)oxy]—s-{(a,a,a,4-tetraf1uoro—m—toly1)oxy]pyrimidine

Cl

F
NZ N
° /i§;/ﬂ\+ 2
F,C o N(CH,), Cl
OH

15

a,a,a~Trifluoro-4-chloro-m-cresol (1,118.9 g, 5.69

mol) is added to a mixture of trimethyl{6-{(a,a,a,4-
tetrafluoro-m-tolyl)oxy}—4-pyrimidyl}ammonium chloride

(1,962.0 g, 5.58 mol) and potassium carbonate (793.2 g,

5.74 nmol) in N,N-dimethylformamide (8.5 L).

mixture is stirred overnight at room temperature, cooled

20

The reaction

to 5 °C and slowly diluted with water (2.27 L).  The
resultant aqueous mixture is filtered to give a solid.
The solid is washed sequentially with water, hexanes and
water, dried overnight in a vacuum oven at 40-45 °C and

25

as a yellow solid (1,731.S5 g, 69% yield).

recrystallized from hexanes to obtain the title product

As can be seen from the data in Example 1, the title
product is prepared in 55% yield starting from 4,6-

30 dichloropyrinidine.

35
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stirred overnight at roomtenperature and poured into water (20 L) The
resul tant agqueous m xture is extracted with nethyl ene chloride. 0§9?£6c
extracts are conbi ned, washed sequentially with water, 596sod|um

hydr oxi de sol ution and brine, dried over anhydrous magnesi um sul fate and
concentrated in vacuo to obtain the title product as a brown oil (1,943.3"
g, 99%yield). 35 ACY- 33240 -14- b) Preparation of
Trimethyl{6-[([err],[err],[err],4-tetrafluofo-m

tol yl ) oxy] - 4- pyri m dyl }amoni um chl oride [err] Liquefied trinethylam ne
(1,255 g, 21.24 nol) is 15 added to a solution of
4-chloro-6-(([err],[err],[err],4-tetrafluoro- mtolyl)oxy]pyrimdine
(2,038.8 g, 6.97 nol) in toluene (17 L)Exﬁﬁgkﬁe%ction m xture is stirred
overni ght at room t erBrengnatd canef : P A »4ﬁnﬂf1&6£6dmis washed
sequential ly wi tdp 1) \USRA ALY RE%ARLS-28 @rQEi cgrgqyz-tol 19% i d)

vacuum oven at 60- 65 [err C1T0 obtaln the
€-Difluoropyrimidine Art Process

5 a) Preparation of 4,6-Difluoropyrimidine
N
0+ kr o+ (cH,omcHcH,) NVBE
/JQ§//L\ Kt et 2t 2
Cl Cl
10 N4¢\N -

b
4

)

{

A mixture of 4,6-dichloropyrimidine (223.5 g, 1.5
15 mol), potassium fluoride (279.6 g, 4.8 mol) and tetrabu-~
tylammonium bromide (6.0 g, 0.0186 mol) in sulfolane
(1 L) is heated at 180-190 °C for 3.5 hours and distilled

to give the title product as a white llquld {115 g, 66%
vield).

20
b) Preparation of 4-[(4-Chloro-a,a,o~trifluoro-m-

tolyl)oxy]~6-fluoropyrimidine

A C
N "N 1
| + + NaOH +
25 AN
F F HO CF3

AN cl
(cayy Nterr —  F f /@
/JQQ,/L~ ‘
F o

30 CF,

A solution of sodium hydroxide (14.8 g, 0.37 mol)
and tetramethylammonium chloride (0.928 g, 0.00847 mol)

in water (140 mL) is slowly added to a solution of 4,6-
35



product as a white solid (1,962 g, 80%yield). 25 30 35 ACY- 33240 -15-
c) Preparation of 4-[(4-Chloro-[err],[err],[err]-trifluoro-m acvy-33240
tolyl)oxy]-6-[ ([err],[err],[err],4-tetrafluoro-mtolyl)oxy]pyrimdine
[err] 15 [err],[err],[err]-Trifluoro-4-chloro-mcresol (1,118.9
g, 5.69 nol) is added to a m xture of trinethyl{6-[([err],[err],[err], 4-
tetrafl uoro-mtolyl)oxy]-4-pyrimdyl}anmoniumchloride (1,962.0 g, 5.58
nol ) and potassium carbonate (793.2 g, 5. 7%mvol) in N, N-di nmet hyl f or mam de
(8.5 L). The reaction 20 m xture is stirred overnight at room
tenperature, cooled to 5[err]C and slowy diluted with water (2.27 L).- The

resul tant aqueoaifﬁhzswwriﬁlémé e(r4ngt 00QgBY¢ moBpldrnl ofhe csaridius yashed
sequentially with water,” hexanes an in a vacuum

d
oven at 40-45 [&FFpécEAgEperesol ?E%FygraPr?§%h§?+gxﬁﬁghgﬁﬁéeP8 obtain the

title product chloride (270 mL). The reaction mixture is stirred at

room temperature for 2 hours and the phases are sepa-
rated. The aqueous phase is extracted with methylene

s chloride and the organic extract is combined with the
organic phase. The resultant organic solution is washed
with 1N sodium hydroxide solution, dried over anhydrous
sodium sulfate and concentrated in vacuo to obtain a
solid. The solid is recrystallized from petroleum ether

10 to give the title product as white crystals (73.7 g, 66%
vield).

c) Preparation of 4-[{(4-Chloro-a,cx,a-triflucro-m-
tolyl)oxy}-6~[{a,a,q, i-tetrafluoro~-n-tolyl)oxylpyrimidine

15
N Cl F
N N . .
/’LQL/lL\ K2C03
F O CF3 F3C OH
20
F P Cl
N TN
/JQ§,)L\
F3C 0 O CF
25 A solution of a,qa,a,4-tetrafluoro-m—cresol (59.7 g,
0.33 mol) in N,N-dimethylformamide (150 ml) is added to 2
mixture of 4-[(4-chloro-a,a,a~trifluoro-m-tolyl)oxy]-6-
fluoropyrimidine (97 g, 0.33 mol) and potassium carbonate
(91.5 g, 0.66 mol) in N,N-dimethylformamide (200 mL) over
30

a 5 minute period. The reaction mixture is stirred at
room temperature for 4.5 hours, treated with additional
o,a,a,4~tetrafluoro-m-cresol {6 g), stirred at room
temperature for one hour, treated with additional

35



as a yellowsolid (1,731.5 g, 69%yield). As can be seen fromthe data in
Exanple 1, the title product is prepared in 55%yield starting from4,6- 30
di chl oropyri m di ne. 35 ACY- 33240 -16- EXAMPLE 2 Preparation ofAG-33240
[(4-Chloro-[err],[err],[err]-trifluoro-m
tolyl)oxyl-6-f([err],[err],[err],4-tetrafl uoro-moxy]pyrimdine -

4, 6- D'fluoropyr|n1d|ne Art Process 5 a) Preparation of
4,6-Di fluoropyrimdine + KF + (CH[err]CH[qr[]CH[err]CH[err])4N+Br 10 A
m xture of 4, 6-dichloropyrimdine (223.5 1.5 15 nol ), potassium

fluoride (279 6 g 4.8 nol) and tetrabu- ylannDnlun1bron1de (6.0 g, 0.0186
nol) in sulfolane (1 L) is heated at 180-190 C for 3.5 hours and distilled
to give the tit¥e*ptotiteetral maggwscreset (3 By Ftiseeasdy pepanpight at

room temperature, treated with additional «,a,0,4~tetra~-
fluoro-m-cresol (1 g}, stirred at room temperature for 1
hour and poured into an ice-water mixture (1,780 g). The
resultant agueous mixture is stirred for 2 hours and

5 filtered to obtain a solid. The solid is dissolved in
methylene chloride and the resultant organic solution is
washed sequentially with 2N sodium hydroxide solution and
brine, dried over anhydrous sodium sulfate and concen-
trated in vacuo to obtain a white solid. The white solid

10 is recrystallized from hexanes to give the title product
as white crystals (136 g, 91% yield).

As can be seen from the data in Example 2, the 4,6~
difluoropyrimidine art process provides the title product
1s in 40% yield starting from 4,6~dichloropyrimidine.

20

25

30
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20 b) Preparation of 4-[(4-Chloro-a,a,a-trifluoro-m tolyl) oxy] -6-f

| uoropyrimdine [err] A solution of sodium hydroxide (14.8 g, 0'8ﬁﬁfpi%bﬁpd
t et ramet hyl anmoni um chl oride (0.928 g, O Q0847 nol) in water (14 ) 1S
slowy added to a solution of 4,6- 35 ACY- 33240 -17- difluoropyrimdine
(44 g, 0.379 nol) and a,aa-trifluoro- 4-chloro-mcresol (72.5 g, 0.369 nol)
in methylene chloride (270 nmL). The reaction mxture is stirred at room
tenperature for 2 hours and the phases arggsepa- rated. The aqueous phase
is extracted with nethylene 5 chloride and the organic extract is
conbined with the organi c phase. The resultant organic solution is washed
with I N sodi um hydroxi de sol uti on, driggagggésgnhydrous sodi um sul.fate and

concentrated in vacu% to obtain a soli ¢ lidis recrystallized from
petroleun1ether reparation of 4-[{(4~Chloro~¢,c, a~triflvdoro-~m-

tolyl)oxyl-6-{ (a0, 0, 4~tetrafluoro~-m-tolvloxylpyrimidine

- 4,6~Dichloropyrimidine Art Process

a) Preparation of 4-Chloro~6~{ (a,a,a,4~tetrafluoro-m-
tolyl)oxylpyrimidine

-+
15 N49\F
NS

AN

OH
10 NZ N -
/JQ§/}L\ + K2C03
c1 c1 CF,
F
F,C 0

20 4~Chloro-6-~{ (a,a,0,4~tetraf luoro-m~tolyl)oxy]~
.pyrimidine is obtained in 99% yield according to the
procedure described in Example 1.

25
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10 to give the title product as white crystals (73.7 g, 66%yield).
c) Preparation of 4-((4-Chloro-[err],[err],[err]-trifluoro-m Aacy-33240
tolyl)oxy]-6-[([err],[err],[err], 4-tetrafluoro-mtolyl)oxy]pyrimdine
[err] 25 A solution of [err],[err],[err],4-tetrafl uoro-mcresol
(59.7 g, 0.33 nol) in N, Ndinethylformam de (150 nL) is added to a m xture
of 4-[(4-chloro-[err],[err],[err]-trifluoro-mtolyl)oxy]-6-
fluoropyrimdine (97 g, 0.33 nol) and potagsi um carbonate (91.5 g, 0.66
nmol) in N, N-dinethyl formam de (200 nL) over 30 a 5 m nute period. The
reaction mxture is stirred at roomterrperature for 4.5 hours, treated with
additional [erny, | e soI Q stirred at room
t enper at ure forh;hong;mreg’al%gEtur”éa"ffdliv\’fa{‘lhLiﬁlr tlorf 5“(“‘%6@35240 18- -
[err],[err], [er’:r‘ﬁlyi-)Pé‘?ﬂaPrﬂb?d@nﬁlcfe%?ﬂra(@“@)roﬂﬂmlaﬁ)mamyglitnxainéoom
tenperature, treated with additional [err],[err,[err],4-tetra-

F ci
+ +
F.C o)\)\m HO £2%0
3 CF3

5
Ratio
10
N
4 parts D\ )\/l\ @
+
1s
e IO Q0
20 N
N
1 part /le//L\
F
25
A solution of 4-chloro-6-{ (a,a,a,4~tetrafluoro—~m—
tolyl)oxylpyrimidine (0.25 g, 0.6 mmol), o,q, a—trlfluoro—
~chloro~m—cresol (0.12 g, 0.6 mmol) and potassium
carbonate (0.25 g, 1.8 mmol} in N,N—-dimethylformamide is
20 heated to and stirred at 60 °C for 24 hours, cooled and’

poured into water. The agqueous mixture is extracted with
ether and the organic extract is washed with brine, dried
over anhydrous magnesium sulfate and concentrated in

vacuo to obtain a solid (0.21 g). The solid is found to

35



fluoro-mcresol (1 g), stirred at roomtenperature for 1 hour and poured
into an ice-water mxture (1,780 g). The resultant aqueous m Xtuppyi§ 240
stirred for 2 hours and 5 filtered to obtain a solid. The sol

di ssol ved in nethylene chloride and the resultant organic solution is
washed sequentially w th 2N sodi um hydroxi de sol ution and brine, dried over
anhydrous sodium sul fate and concen- trated in vacuo to obtain a white
solid. The white solid 10 is recryst ilized from hexanes to give the
title product as white crystals (136 g, 91%yield). As can be seen fromthe
data in Exanple 2, the 4,6- difluoropyrimdine art process provides the
title product 15 in 40%yield starting from 4, 6-di chl oropyri m di ne.
20 25 30 35 CROYadgofbe.desifedagpodugt and the two symmetrical

compounds identified above in a 4:2:1 ratio by NMR

analyses. It is difficult to separate the title compound

from the symmetrical compounds and even before a separa-

tion is attempted, the title compound is only produced in
s about 30% yield.

Advantageously, the process of the present invention
provides 4-{(4-chloro-a,o,c—~trifluoro-m-tolyl)oxy]}-6-
[ (o, a,a,4-tetrafluoro-m-tolyl)oxylpyrimidine in signifi-

10 cantly higher yield than the art processes (55% vs. 40%
and 30%).
EXAMPLE 4
1s Preparation of 4-{{(a,a,a~Triflucro~4~-nitro-m-

tolylyoxyl-6-[{a,a,a-trifivoro-m~tolyl)oxylpyrimidine -
Invention Process

a} Preparation of 4-Chloro-6~{(c,a,a~trifluoro~m-

20 tolyl)oxylpyrimidine
N4¢\N
M 2C03
Cl o3}
25
Q g
AN
Cl

30

4,6-Dichloropyrimidine (14.9 g, 0.1 wol) is added to
a mixture of m-trifluoromethylphenol (16.2 g, 0.1 mol)
and potassium carbonate (14.5 g, 0.105 mol) in acetone

{200 mL)j. The reaction mixture is stirred at room

35



Preparation of 4-[(4-Chloro-a.,a,a-trifluoro-m

toIvI)ova-6-f([err],[err],[err],4-tetraf|uoro-mtolyl)oxylpyrirriAginl§3-2do
4,6-Di chl oropyrimdine Art Process a) Preparation of :
4-Chloro-6-(([err],[err],[err],4-tetrafluoro-m tolyl)oxy]pyrimdine [err]
20 4-Chloro-6-( ([err],[err],[err],4-tetrafluoro-mtolyl)oxy]-
pyrimdine is obtained in 99% yield according to the procedure described in
Exanple 1. 25 30 35 ACY- 33240 -20- b)-z22Rreparation of
4-[(4-Chloro-[err],[err],[err]-trifluoro-m tolyl)oxy]-6-(
([err],[err],[err], 4-tetrafluoro-mtolyl)oxy]pyrimdine [err] Ratio 10 20

temperature for 2 days, refluxed for 3 hours, cooled and
poured into water. The resultant aqueous mixture is
extracted with methylene chloride. The organic extracts
are combined, washed sequentially with 5% sodium hydrox-
ide solution and water, dried over anhydrous magnesium

5 sulfate and concentrated in vacuo to give the title
product as an oil (27.4 g, 99% yield).

b) Preparation of Trimethyl{é-[{(c,a,c~triflucro-m-
tolyl)oxy]~4-pyrimidyl}ammonium chloride

N '
N N
F,C o cl

NZ N

: |
M'* -
F,C ) N(CH,), Cl

A trimethylamine/toluene solution (previously
prepared by adding 27.4 nL of liquefied trimethylamine to
toluene (325 mL) at 0 °C) is added to a solution of 4-
chloro-6~{ (o,a,a~trifluoro~m~tolyl)oxylpyrinidine (27.4
g, 0.1 mol) in toluene (50 mL) over a 10 minute period.
The reaction mixture is stirred overnight and filtered to
obtain a solid. The solid is washed with hexane and
dried overnight in a vacuum oven at 45-50 °C to give the
title product as an off-white solid (23.3 g, 70% yield).

10

15

20

25
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25 A solution of 4-chloro-6-[([err],[err],[err],4-tetrafluoro-m
tolyl)oxy]pyrimdine (0.25 g, 0.6 rrm)l),[err],[err],[err]-trifluczgggy_3 240
4-chloro-mcresol (0.12 g, 0.6 mmol) and pot assi um carbonate (0. g, i.%
mmol ) in N, N-di methylformam de is 30 heated to and stirred at 60 C for
24 hours, cooled and poured into water. The aqueous m xture is extracted
with ether and the organic extract is washed with brine, dried over

anhydr ous nmagnesi um sul fate and concentrated-in vacuo to obtain a solid
(0.21 g). The solid is found to 35 ACY- 33240 -21- contain the desired
product and the two symmetrical conpounds identified above in a 4:2:1 ratio

by NMR anal ysesg, | t%{.éég%agtf_i&yl £ Q. SRPY, A5 uoirbl g-APERMUPD from the

symet ri cal conpoun even before a separa- tion is attenpted, the

title conpound FR1Bh!9XPIoRITLEt Fafstriflucgs-tedydy PRY IYNRiQiRggeous! y,

the process of the present invention

NZ N NO,
/k)\*- )
NS -
F3C 0 N(CH3) 3 Cl HO

CF3

N49\N NO,
+ K2C03 ——— /i\\/u\
N
10 F,C 0 0 ~ CF,

Trimethyl{6~[ (a,a,a~trifluoro-m-tolyl)oxyl-4-
pyrimidyl}ammonium chloride (22.8 g, 0.068 mol) is added
to a mixture of o,a,a~trifluoro—-4-nitro-m-cresol (15.1 g,
15 0.073 mol) and potassium carbonate (11.3 g, 0.082 mol) in
N,N—-dimethylformamide (125 mL). The reaction mixture is
stirred at room temperature overnight and poured into
water. The resultant aqueous mixture is extracted with
methylene chloride. The organic extracts are combined,
20 washed sequentially with 5% sodium hydroxide solution,
water, 6N hydrochloric acid and water, dried over anhy-
drous magnesium sulfate and concentrated in vacuo to
obtain a yellow solid. The solid is recrystallized from
a 20:1 heptane/ethyl acetate solution to give the title
25 product as an off-white solid (28.2 g, 93% yield).
As can be seen from the data in Example 4, the
process of the present invention provides the title
product in 64% yield starting from 4,6-dichloropyr-

30 imidine.
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provi des 4-[(4-chloro-[err],[err],[err]-trifluoro-mtolyl)oxy]-6-
[([err],[err],[err],4-tetrafluoro-mtolyl)oxy]pyrimdine in signifd¢y-34& 40
cantly higher yield than the art processes (55%vs. 40% and 30% . EXAMPLE 4
15 Preparation of 4-[ ([err],[err],[err]-Trifluoro-4-nitro-m
tolyl)oxy]-6-[ ([err],[err],[err]-trifluoro-mtolyl)oxylpyrimdine
I nvention Process a) Preparation of
4-Chloro-6-{(([err],[err],[err]-trifluoro-an- 20 t ol yl ) oxy] pyri m di ne
[err] 30 4,6-Di chloropyrimdine (14.9 g, 0.1 nol) is added to a
m xture of mtrifluoronethyl phenol (16.2 g, 0.1 nol) and potassium
carbonate (14.5 g, 0.105 nol) in acetorgaitB39@ BL). The reaction mxture is
stirred at room 35 ACY- 3240 - tqueratur- for 2 days, refluxed for 3
hours, cool ed and pottretirro et % XorBrure i s
tolylloxyi~6~ r(a,a,a-trlfluoro-m-tolvl)oxv]pvrlmldlne -

4,6-Difluoropyrimidine Art Process

5 a) Preparation of 4,6~Difluoropyrimidine
' AN
N N -
,/L\/)L\ + KF + (CH,CH,CH,CH,) N Br
N
Cl Cl
10 - NP N

A mixture of 4,6-dichloropyrimidine (223.5 g, 1.5
mol), potassium fluoride (279.6 g, 4.8 mol) and tetrabu-

15
tylammonium bromide (6.0 g, 0.01i86 mol) in sulfolane
(1 L) is heated at 180-190 °C for 3.5 hours and distilled
to give the title product as a white ligquid (115 g, 66%
vield).

20

b} Preparation of 4-Pluoro-6-[{o,q,a~triflucro~m-
tolyl)oxylpyrimidine

AN
N7 F
4
25 AN ;005
F F F,C OH .
N
N7 F
/LQL/i\
F,C; o F

A solution of m-trifluoromethylphenol (74.5 g, 0.46
mol) in tetrahydrofuran (300 mL) is added dropwise to a
mixture of 4,6-difluoropyrimidine (53.8 g, 0.46 mol) and

30
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extracted with nethylene chloride. The organic extracts are conbi ned,
washed sequentially with 5% sodi um hydrox- ide solution and matemcgﬂ3§§ho
over anhydrous magnesi um 5 sul fate and concentrated in vacuo to give
the title product as an oil (27.4 g, 99%yield). b) Preparation of
Trimethyl {6-[([err],[err],[err]-trifluoro-m

tol yl ) oxy] - 4-pyri m dyl } ammoni um chl oride 10 A trinmethyl am ne/tol uene
solution (previously 20 prepared by azh ng 27.4 nmL of |iquefied
trimethylamne to toluene (325 nmL) at O [err]C) is added to a solution of
4- chloro-6-[([err],[err],[err]- trifluoro mtolyl)oxy]pyrimdine (27.4 g,

0.1 nol) in tol nyt xture
( ol ) (?Qﬁtéa&gr@xl-tere g\ gt ssz%ipmeA&rraﬁQakb?Gré%

is stirred over optain, a solid The solid is

washed with hexéh aﬂHJdr|¥RFcﬁ&99ﬁ&ﬂﬂ miXEUr S bt uHT BAET A 8980 [err]C to
give the title pepgughtase afoff -ddid @angobbdré@3idtq,wat@.yi ®hd) . 30 35
ACY- 33240 resultant aqueous mixture is washed with 2N sodium
hydroxide solution and extracted with ethyl acetate. The
5 organic extract is dried over anhydrous magnesium sulfate
and concentrated in vacuo to obtain a liguid. the liquid
is vacuum distilled to give the title product as an oil

(87.4 g, 74% vyield).

10 c) Preparation of 4-{(a,0,a~Trifluoro-4-nitro-m-

tolyl)oxyl-6~[ (a,a,a-trifluoro~m—-tolyl)oxylpyrimidine

NP N 02
,JQ§/JL\ + + K,CO0,
F,C o F HO CF,

15

NO
” /©\ N‘//\iN Q 2
~ - PPN

20 F.C o o) CF

A mixture of 4-fluoro-6-{{(a,a,a-trifluoro-m-
tolyl)oxylpyrimidine (87.4 g, 0.34 mol), a,o,o~trifluoro-
4-nitro-m-cresol (84.9 g, 0.41 mol) and potassium carbon-

25 ate (55 g, 0.40 mol) in N,N-dimethylformamide (1 L) is
stirred at room temperature until the reaction is com-
plete by thin layer chromatography analysis (8:1 hex~-
anes/ethyl acetate). The reaction mixture is then poured

30 into water and the resultant agueous mixture is extracted

with diethyl ether. The organic extract is dried over
anhydrous magnesium sulfate and concentrated in vacuo to

obtain a solid. The solid is recrystallized from an

35



-23- ¢) Preparation of 4-[([err],[err],[err]-Trifluoro-4-nitro-m
tolyl)oxy]-6-[([err],[err],[err]-trifluoro-mtolyl)oxy]pyrimndingclerrpHO2
Trimethyl {6-[ ([err],[err],[err]-trifluoro-mtolyl)oxy]-4-

pyri m dyl }ammoni um chloride (22.8 g, 0.068 nol) is added to a m xture of
a,a,a-trifluoro-4-nitro-mcresol (15.1 g, 15 0.073 nol) and potassi um
carbonate (11.3 g, 0.082 nol) in N, Ndinethylformamde (125 nL). The
reaction mxture is stirred at roomtenpeggt ure overni ght and poured into
water. The resultant aqueous mxture is extracted with nmethyl ene chloride.
The organic extracts are conbi ned, 20 washed sequentially with 5%

sodi um hydr oxi de, 30! ULERDee VAL BlanSNUAEE N OTd f @i AN 18ALELy LT e

over anhy- drous ne3|un1 e an concentr fed Tn vacuo ain a
yel | ow solid. ?%%ESGWP@9I§01E%FQ§¥hBLIZéa Yiokdla: 20: 1 heptane/ ethyl acetate
solution to give the title 25 product as an off-white solid (28.2 g,

93% yield). As can 3% seen fromt the process of t he
present invention pfBvicalsPerEee ¢ ré’“b%gau@? rggﬁf%}dp edesStg‘ ?ﬂg from
4, 6-di chl or opydif3@ioropyrimidime.art process prov1des the title product

5 in 35% yield starting from 4,6-dichloropyrimidine.

Advantageously, the process of the present invention
provides 4~{{a,0,a-trifluoro-4~-nitro-m-tolyl)oxyl—-6-
{(x,a,c-trifluoro-m~tolyl)oxylpyrimidine in significantly

10 higher yield than the art process (64% vs. 35%),

15

20

25

3¢

35



35 ACY- 33240 -24- EXAMPLE 5 Preparation of
4-[([err],[err],[err]TTrlfIu?ro-4-n|tro-n} tplyl)oxyl-G-f . ACYT%%%?%
([err],[err],[err]-trifluoro-mtolyl)oxy]pyrimdine- 4,6-Dfluoropyri e
Art Process 5 a) Preparation of 4,6-Difluoropyrimdine [err] A

m xture of 4,6-dichloropyrimdine (223.5 g, 1.5 15 nmol ), potassium
fluoride (279.6 g, 4.8 nol) and tetrabu- tylamoniumbromde (6.0 g, 0.0186
nol) in sulfolane (1 L) is heated at 180-42%0 C for 3.5 hours and distilled
to give the title product as a white liquid (115 g, 66%yield). 20 b)
Preparation of 4-Fluoro-6-[([err],[err],[err]-trifluoro-m

t ol yl ) oxy] pyr i WEQCIo8IM: sol ution of mtrifluoronethyl phenol (74.5 g, 0.46
nol) in tetrahydrofuran (300 nL) is added dropwi se to a

1. A process for the preparation of an unsymmetrical 4.6-
bis(aryloxy)pyrimidine compound having the structural formula

R R4 RB
R.
2 NAN / l R,
U

NS ~ NN
R2 O C ! R,
€

K

5

wherein

R and R are each independently hydrogen or halogen;

R, and R; are each independently hydrogen, halogen, cyano, nitro, alkyl, haloalkyl,
alkoxy, alkylthio, amino, alkylamino, dialkylamino, alkoxyalkyl,
haloalkoxyalky! or alkoxycarbonyl;

R, and Rg are each independently hydrogen, halogen, alkyl, haloalkyl, haloalkoxy,
haloalkylthio, haloalkenyl, haloalkynyl, haloalkoxyalkyl, alkoxycarbonyl,
haloalkoxycarbonyl, haloalkylsulfinyl, haloalkylsulfonyl, nitro or cyano;

R;3 and R; are each independently hydrogen, halogen, alkyl or alkoxy; and

R, is hydrogen, cyano, alkyl, haloalkyl, alkoxy, alkylthio, alkylsulfinyl or phenyl;

provided that at least one of R, and Ry is other than hydrogen, and that the aryloxy

groups are not the same;

which comprises reacting a 4,6-dihalopyrimidine compound having the structural

formula

/Rt
N“ F
M
X X

wherein Ry is as described above and X is Cl, Br or I with one molar equivalent or
less of a first phenol compound having the structural formula

* [ L M S *



m xture of 4,6-difluoropyrimdine (53.8 g, 0.46 nol) and 35 ACY-33240
-25- potassium carbonate (60 g, 0.43 nol) in tetrahydrofuran (700 ?@
reaction mxture is stirred at roomtenperature for 3 days and poured |n
water. The resultant aqueous m xture is washed with 2N sodi um hydr oxi de
solution and extracted with ethyl acetate. The 5 organic extract is
dried over anhydrous magnesi um sul fate and concentrated in vacuo to obtain
aliquid. the liquid is vacuumdistilled-28-give the title product as an
oil (87.4 g, 74%yield). 10 c) Preparation of
4-1([err],[err],[err]-Trifluoro-4-nitro- n} tolyl) oxyl

- 6- (([err] [err] [err]-trifluoro-mtolyl)foxy]pyrinmidine A mixture of

4-fl uoro-6 [([err] [err],[err]-trifl ugro- tol yl)oxy] pyrimdine (87.4 g,
0.34 nol), [err],[err],[err]-trifluorol 4-nitro-mcresol (84.9 g,
0.41 nol) and potassium carbon- ate (5 40 mol) in

N, N-di nethyl formami de (1 L) is stirred, at Yroo®Ht enperature until the
reaction is com R

3

wherein R, R;, R, and R; are as described above and a first base in the presence of a
first solvent to form a 4-halo-6-(aryloxy)pyrimidine compound having the structural
formula

wherein R, Ry, Ry, R;, Ry and X are as described above, reacting the 4-halo-6-
(aryloxy)pyrimidine compound with at least about one molar equivalent of a
C,-Cytrialkylamine, a 5- to 6-membered saturated or 5- to 14-membered unsaturated
heterocyclic amine optionally substituted with one to three C;-C,alkyl groups or
C,-C,alkoxy groups in the presence of a second solvent to form an ammonium halide
compound having the structural formula

Ré
PN

RN O O



plete by thin | ayer chromatography analysis (8:1 hex- anes/ethyl acetate).

The reaction mxture is then poured into water and the resultantlggﬁggﬂ%

m xture is extracted with diethyl ether. The organic extract is ter

anhydrous nagnesi um sul fate and concentrated in vacuo to obtain a solid.

The solid is recrystallized froman 35 ACY- 33240 -26- et hyl

acetate/heptane solution to give the title product as a white solid (108 g
71% vyield). As can be seen fromthe data-2%-Exanple 5, the 4, 6-

di fl uoropyrimdine art process provides the title product 5 in 35%

yield starting from 4, 6-di chl oropyri m di ne. Advant ageously, the process of

the present invention provides

4-t([err],[err], [err]tnlfluoro 4-nitro-mtolyl)oxy)-6-

[([err], [err] [err tri "uor o- n}tolyl)oxy]pyrlnldlne 1f S|gn|f|cantly 10

hi gher yield t han arg process (64%vs. 35%. k 12
A |
~ /k N\
R, N Rz ; R,
R
Rlz N R R_-
’d 12 -
I \+¢‘\/R"«
- N I T
Ris N+ Ry > /L
l R7. N
3 i2 L2
Ry R, R.;
RlZ N1 Rzz N, R:
] 70r I ?

Ry, Ry and R,; are each independently C,-C,alkyl, and when taken together, Ry and
R,p may form a 5- or 6-membered ring in which RgR,, is represented by the
structure: -(CH,),-, optionally interrupted by O, S or NR,,, where n is an
integer of 3, 4 or 5, provided R, is C;-C,alkyl;

Z2is 0O, Sor NR,,,

R}, and R,3 are each independently hydrogen, C,-C,alkyl or C,-C,alkoxy, and when
taken together, R;, and R,; may form a 3- or 6-membered saturated or
unsaturated ring optionally interrupted by O, S or NR,, and optionally
substituted with one to three C,-C,alky! groups or C;-C,alkoxy groups; and

Ry, 18 C-Cyalkyl; and

reacting the ammonium halide compound with at least about one molar equivalent of

a second phenol compound having the structural formula

* c L M S *



25 30 35 ACY- 33240 -27- WE CLAIM 1. A process for the preparation
of an wunsymmetrical 4,6- bis(aryloxy)pyrimdine conpound havi ng t4§;33240
structural fornula [err] wherein R and Rlerr] are each independeﬁ} y
hydrogen or hal ogen; R err] and R err] are each independently hydrogen,

hal ogen. cyano, nitro, alkyl, haloal kyl, alkoxy, alkylthio, am no,

al kyl am no, dial kyl am no, al koxyal kyl, hal oal koxyal kyl or al koxycarbonyl ;
Rlerr] and Rl err] are each independently-Bydrogen, hal ogen, alkyl,
hal oal kyl , hal oal koxy, hal oal kyl t hi o, hal oal kenyl, hal oal kynyl,

hal oal koxyal kyl , al koxycar bonyl , hal oal koxycar bonyl, hal oal kyl sul fi nyl,

hal oal kyl sul fonyl, nitro or cyano; R err] &nd R err] are each independently
hydrogen, hal ogen, alkyl or alkoxy; and R4Ls Rydrogen, cyano, alkyl,

hal oal kyl, al koxy, al kylthio, alkylsulfi @n phenyl; provided that at

| east one of Rlerr] and R err] is other hydr ogen, and that the aryl oxy
R
wherein Rs, R¢, R; and Ry are as described above and a second base in the presence of

HO ¢

a third solvent.

2. The process according to claim 1 wherein the first and second bases are
selected from the group consisting of an alkali metal carbonate, an alkaline earth
metal carbonate, an alkali metal hydride, an alkali metal hydroxide :nd an alkaline
earth metal hydroxide.

3. The process according to claim 2 wherein the first and second bases are
an alkali metal carbonate.

4. The process according to claim 1 wherein the first solvent is selected
from the group consisting of an ether, a carboxylic acid amide, a halogenated
hydrocarbon, a sulfoxide and a ketone; the second solvent is selected from the group
consisting of an aromatic hydrocarbon and a chlorinated aromatic hydrocarbon; and
the third solvent is selected from the group consisting of a carboxylic acid amide and

a sulfoxide.
5. The process according to claim 1 wherein
Xis Cl
6. The process according to claim | wherein
Q'is
R Rl 2
. 132 R,
(CH,) ,N— or |
3
N
R N+ R

R O R



groups are not the sane; which conprises reacting a 4, 6-di hal opyri m di ne
conpound having the structural fornula wherein R4 is as describegc-abgye,gnd
Xis d, Br or | with one nolar equivalent or less of a first phenol
corrpound havi ng the structural formula ACY- 33240 -28- [err] wherein R
Rlerr], Rerr] and R err] are as described above and a first base in the -
presence of a first solvent to forma 4-hal o-6-(aryl oxy)pyri m di ne conpound
having the structural fornmula [err] whereiitr R, Rlerr], Rerr], Rerr],
Rlerr] and X are as descri bed above. reacting the 4-hal o-6-

(aryl oxy) pyrimdine conpound with at | east about one nolar equivalent of a
Cerr]-Clerr] tri al7kyl affhagro@ssHaccoutitgs toenken ddwbatinr tht ed6-dihalepytimidine

14- menber ed HS5ApH fsd {f%eerwcihecﬁgm EndPPdd aJui Yo B! BfsHIRCL i LD one

to three C[err ups_or err groups I.n the
presence of a %’@l%ﬁ"fﬂr sQfIE\‘P@WtO t%“? &P%n ‘&n‘héﬁ'rh#ﬂ' xYaERisksotPadihg t he
structural fordadted Wi the amine at a temperature of about 0 °C to 100 °C, and the ammonium

halide compound is reacted with the second phenol compound and the second base at

a temperature of about 0 °C to 100 °C.

8. The process according to claim 1 wherein

R and Ry are the same and each represents hydrogen or fluorine;

R, and R, are each independently hydrogen, halogen, cyano, nitro or C,-C,alkyl;

R, and Rg are each independently hydrogen, fluorine, chlorine, C,;-C,alkyl,
C,-Cshaloalkyl, C;-Cjhaloalkoxy, C,-C,haloalkenyl, C,-C4alk8xycarbonyl or
nitro;

R; and R; are each independently hydrogen, halogen or C,-C,alkyl; and

R, is hydrogen, C,;-Czhaloalkyl, C,;-C,alkylthio, C;-C,alkylsulfiny! or phenyl.

9. The process according to claim 8 wherein
R, R;, Ry, R5 and Ry are hydrogen;
one of R, and R, is hydrogen, chlorine or cyano and the other is fluorine; and
R, and R are trifluoromethyl.

10. A compound having the structural formula

R R4
T
)\/k . -
R2 0 Q X
R

wherein

R is hydrogen or halogen;

R, is hydrogen, halogen, cyano, nitro, alkyl, haloalkyl, alkoxy, alkylthio, amino,
alkvlamino, dialkylamino, alkoxyalkyl, haloalkoxvalkyl or alkoxycarbonyl;

RER YRR DR



ACY-33240 -29- [err] Rerr], Rerr] and R err] are each independently
Cerr]-Cerr] alkyl, and when taken together. R err] and R err] %¥_5g5%a
5- or 6-nenbered ring in which Rerr]Rerr] is represented by the
structure: -(CHerr])n-, optionally interrupted by 0. S or NRerr], where n
is an integer of 3, 4 or 5 provided Rerr] is (Jerr]-Clerr]alkyl; Zis O,
Sor NRerr], Rerr] and R err] are each independently hydrogen,
Cerr]-Cerr] alkyl or Jerr]-Cerr] al keXy, and when taken together,
Rlerr] and Rlerr] may forma 5- or 6-nenbered saturated or unsaturated ring
optionally interrupted by O, S or NRerr] and optionally substituted
with one to tRsee Odeaaeh.- Tflegen] alidiykyhaloplionp baloalk@fye rhajoailydthic, haldatkeyyl.
groups; and R err]pi r]- | ; hng j hal i de
haiBallh A | - GiBkkdxyalsY! ARG LEBGH) Bglgalg%g}r%ﬁ}l,

conpound with at |east ﬁ ogt one nol’ar “equi v nt of” 'a secon
conpound havi ng t hBaigglkyisliipy halepligfisulfonyl, pitro.osgyang; - 30- [err]
R; is hydrogen, halogen, alkyl or alkoxy;

R4 is hydrogen, cyano, alkyl, haloalkyl, alkoxy, alkylthio, alkylsuifiny! or phenyl;
X isCl,Brorl;

Q'is
R
l?
RIG“N—N
I
R.. e
R, R.
- 12
N N R
N "N N7 I 13
Il :
R/l\\'/\R N
12 N 12 R-z >
R13
R R

R12 N R-2 ,
R” R12 R.'..3
- / Z
R 2 R /)\R
12 N, 2 N b
! , Or ‘ 5

Rg, R}y and R, are each independently C;-C,alkyl, and when taken together, Ry and
R;o may form a 5- or 6-membered ring in which RgR,, is represented by the
structure: -(CH,),-, optionally interrupted by O, S or NR,,, where n is an
integer of 3, 4 or 5, provided R, is C,-C,alkyl;

Zis O, S or NRy,,

A RO



wherein Rlerr], Rerr], Rerr] and Rlerr] are as descri bed above and a
second base in the presence of . .a third solvent. 2. The proce C ng
to claim1l vvhg ‘ac %hd second bases are sel ected from}?%\fél gér)%%ép
consi sting of carbonate, an alkaline earth netal carbonate,
an al kal i rreta I kali netal hydroxide and an al kaline earth..
met al hydroxide. 3. The process according to claim?2 W?ﬂfSeSﬁEE}hﬁAQIEEgH
and second bases are an al kali netal carBgnate. 4. The proqﬁ%Aéggor

to claim1l wherein the first solvent is selected fromth

of an ether, a carboxylic acid am de, a hal ogenated hydrocarbon, a

sul f oxi de andRg, &et Rpeye tdvk is«tapmd&nﬁphy&ngeri €, $hhlkylt @dC € @ikoxhcargh whn
consisting of an a n h i

hydr ocar bon; and t%gg?ﬁbée e%%ablﬁ } Me%tr%déﬁ o@natg%ng%gﬁgéctgrﬁtsﬁdsﬁ ng of
a carboxylic acid aﬁﬁaa@at@dwan& °§HP113§9(| igierrugted by @né ¢5rRes@dacc ARIORYM o
claim1l wherei n X bubs@hutedtwith oneweu&r@,ce;a&yagmpﬁbml-cmxglgmubsmrel n Qt
is ACY- 332 ﬂ;hF process according to claim1l wherein the

4. 6- di hal opyr |qﬁ

13.  The compound according to claim 12 wherein

R is hydrogen or fluorine;

R, is hydrogen, halogen, cyano, nitro or C-C,alkyl;

R, is hydrogen, fluorine, chlorine, C;-Cjalkyl, C;-Cjhaloalkyl, C,-Cjhaloalkoxy,
C,-C haloalkenyl, C,-C alkoxycarbony! or nitro;

R, is hydrogen, halogen or C;-Cjalkyl;

R, is hydrogen, C,-C,haloatkyl, C;-C,alkylthio, C,-C,alkylsulfinyl or phenyl;

X is Cl; and

o+

Q"is (CH,) ,N— .

-

Iy



conpound is reacted wwth the first phenol conpound and the first base at a
tenperature of about O [err]C to 100 [err]C, the ACY-33240
4- hal o- 6- (aryl oxy) pyri m di ne conpound is reacted with the anine at a
tenperature of about O [err]C to 100 [err]C. and the anmoni um hali de
conpound is reacted with the second phenol conpound and the second base at
a tenperature of about O [err]C to 100 [ersjC 8. The process accordi ng
to claim1 wherein Rand R err] are the sanme and each represents hydrogen
or fluorine; Rerr] and Rerr] are each independently hydrogen, hal ogen,
cyano, nitro or Jerr]-Clerr] alkyl; Rerr] and Rl err] are each

i ndependently hydrogen, fluorine, chlorine, (JQerr]-Cerr] alkyl,
Cerr]-Cerr] haloalkyl, Cerr]-Cferr] hal oal koxy, Cerr]-Cerr]

hal oal kenyl, Cerr]-Clerr] al koxycarbonyl or nitro; R[err] and Rlerr] are
each independently hydrogen, hal ogen or (err]- C[err ~1and Rerr] is
hydrogen, Cerr]-Cerr] haloal kyl, {err] - -e+s A ‘NgmﬁEﬂn err]-Clerr]
al kyl sul fi nyl or phenyl. 9. The process g Jbhnclaim 8 wherein R
Rlerr], Rerr], Rerr] and R err] are hydrogen; Of and Rlerr] is
hydrogen, chlorine or cyano and the other is~fTUori ne; and R2 and R6 are
trifluoromethyl. 10. A conpound having the structural formula [err]

wherein R is hydrogen or hal ogen ert] cyano,
nitro, alkyl, haloaﬁ¥§¥3§%+£3gy~*§R£

di al kyl am no, al koxyal kwl, 6~BaBdaR¥DR R InIDBNk

ABSTRACT OF THE INVENTION

There is provided a process for the preparation of

<

unsymmetrical 4,6-bis{aryloxy)pyrimidine compounds. The
unsymmetrical 4,6-bis(aryloxy)pyrimidine compounds are
useful as pesticidal agents.

This Sheet Has Been Repl
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ACY-33240 -32 - Rerr] is hydrogen, hal ogen, alkyl, haloal kyl, hal oal koxy,
hal oal kyl t hi o, hal oal kenyl . hal oal kynyl, hal oal koxyal kyl , alkoxycarbonyl,
hal oal koxycarbonyl, hal oal kyl sul finyl, hal oal kyl sul fon Db OO aH
R3 is hydrogen, hal ogen, alkyl or alkoxy, R4 is hydrog=nRaQ}£BMEMéBH§
hal oal kyl, al koxy, al kylthio, alkylsulfinyl or phenyl; S~Ct-Br—"or Q
is [err] Rerr], Rerr] and Rlerr] are each |ndependent %Lﬁaﬁ] ﬁiﬁrr]
al kyl, and when taken together, Rerr] -and R err] may fortm N)
6-menbered ring in which Rerr]Rerr] is represented by tihe structure:
-(CHerr])n-, optionally interrupted by 0, S or NRferr]j, where n is an

integer of 3, 4 or 5, provided Rierr] is err]-Cerr] lakdess: <o
NR[ err], -33- Rerr] and R err] are each independently hyq éH'tD
C[err]-C[err] al kyl or Cferr]-C[err] al koxy, and when LY PRl

n

PROCESS FOR THE PREPARATION JF UNSYMMETRICS 4,86~
BIS (ARYLOXY} PYRIMIDINE COMPQUNDS

The present invention relates to a novel process for
the preparation of unsymmetrical 4,6-bis(aryloxy)pyrimidine
10 compounds which are useful as pesticidal agents and novel
intermediate compounds which are useful in the said
process.

Symmetrical and unsymmetrical 4,6-bis(aryloxy)
pvrimidine compounds which are useful as pesticidal agents
are described in WO 94/02470. Symmetrical 4,6-bis(aryloxy)
pyrimidine compounds are prepared in one step by reacting a
4,6-dihalopyrimidine compound with two molar equivalents of
a phenol compound. In contrast, unsymmetrical 4,6-bis
(aryloxy)pyrimidine compounds are significantly more _

20 difficulct to prepare because the aryloxy groups must be
introduced by separate reactions.
WO 94/02470 discloses that unsymmetrical 4,6-bis-

(aryloxy)pyrimidine compounds are prepared by resacting a

4,6~dihalopyrimidine compound with cne molar equivalent of

(3]
(¥

a first phencl compound in the presence of a base and then
reacting the resulting compound with a second phenol
compound in the presence of a base. However, that process
is not entirely satisfactory for the commercial manufacture
of unsymmetrical 4,6-bis(aryloxy) pyrimidine compounds.

30 When 4,6-~dichloropyrimidine is used, scrambling of the
aryloxy groups occurs, producing symmetrical compounds
which are difficult to separate from the desired .
unsymmetrical product, as shown in Flow Diagram I.



taken together, R err] and Rerr] may forma 5- or 6-nenbered saturated or
unsaturated ring optionally interrupted by 0, S or NRerr] and

optionally substituted with one to three Cferr]-(err] alkyl, Ayuﬁﬁfr :
Clerr]-Clerr] alkoxy groups; and Rlerr] is (err]- C[erra"’;?éplgxtm 1 S

conmpound according to claim 10 wherein R is hydrogen or
hydr ogen, hal ogen, cyano, nitro or CJerr]-Cerr] alkyl;
fluorine, chlorine, CJerr]-Cerr]alkyl, Cerr]-Cerr] h
Clerr]-derr] hal oal koxy, (Jerr]-Clerr] hakqal kenyl, C
al koxycarbonyl or nitro;, R err]-is hydrogen, hal ogen or
alkyl; R err] is hydrogen, Cerr]-Cerr] haloal kyl, {er
aIkyIthio, Cerr]-Cerr]al kylsulfinyl or phenyl; Xis d; and Q 1is
(CF[err]) N '

err]

ikﬁqhgquo eh,

FROCESS POR THE PREPARATION OF UNSYMMETRICAL

4,G-BISSARYLOXYIPYRIMID££§ COMPOUNDS
ABSTRACT OF THE INVENTION

There is provided a process for the preparation of
unsymmetrical 4,6-bis(aryloxy)pyrimidine compounds. The
unsymmetrical 4,6-bis(aryloxy)pyrimidine compounds are
useful as pesticidal agents.
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R;; and R,; are each independently hydrogen, C,-C,alkyl or C,-C,alkoxy, and when
taken together, R|; and R;; may form a 3- or 6-membered saturated or
unsaturated ring optionally interrupted by O, S or NR,, and optionally
substituted with one to three C,-C,alkyl groupg or C-C,alkoxy groups; and

R4 is C-Cialkyl.

11, The compound according to claim 10 wherein

Ris hyd?ggen or fluorine;

R, is hydrogen, halogen, cyano, nitro or C;-C,alkyl;

R, is hydrogen, fluorine, chlorine, C;-C,alkyl, C;-Cghaloalkyl, C,-C haloalkoxy,
C,-Cihaloatkenyl, C,-Cqalkoxycarbony! or nitro;

R-is hydrogen, halogen or C,-C,alkyl;

R, is hydrogen, C-C haloalkyl, C,-C,alkylthio, C,-C,alkylsulfiny! or phenyl;

X is Cl; and

Qis (CH,) N— .

AR



