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Claim

1. Compounds of the general formula

2
COCR”™

'R

whérein

Rl

signifies hydtogen, C1_4—alkyl. Cj or 4malkenyls
C3 or 4~a1kyﬁyl or 61_4-haloalkyl.

signifies Ci_G—alkylsulphonyl—cl_4—alkyl,
dI(C1_6—alkyl)phosphono—cl_4—alkyl. trl(Cl_Ga
-alkyl)511yl—gl*4—alkyl, C2—7 1-4"
~alkyl. eafbéxy-cl_4-alkyl, (Cl‘é—alkoxy)—
cacbonyl;cl_4-alkyl.{[C3_9—(a—a1kyl—
al&ylidene)]iminooxy-(Cl_é-alkoxy)cazbonyl}—
—Cl 4-alky1, (C3 6—alkenyloxy)¢arbony1—c

~alkyl, (C3&6-a1kynyloxy)carbonyl-c

~alkanoyl-C

1-4~

1-4‘31KY1'

.72
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(C;_g-cycloalkyloxy)carbonyl-C, ,-alkyl, phenoxy-
_cl_q-alkyl. C3_6-alkenyloxy-cl-4_a1ky1,

03_8—cycloalkenyloxy-cl_4—alkyl. Cs_s-cyclo—

alkenyl, C6 a—bicycloalkyl, C6 a-bicycloalkenyl,

02_7—cyanoalkyl or C3_6—alkynyloxy-cl_4—alkyl,

signifies halogen or cyano,
signifies hydrogen or halogen,
signifies hydrogen, fluorime or C1_4—alky1 and

signifles Cl_Q-alkyl or Cl_4-haloalkyl or

R and R6 together form trimethylene or tetramethylene,

2o R s
[C - NS R A

and the correspending encl ethers of these compounds of
formula 1 in which Rl is other than hydrogen or

Cl_q-haloalkyl as well as salts of those compounds of

. . 1 . .
formula I in which R™ si¢g €fies hydrogen.

19. A method for the control of weeds, which process comprises
treating the locus to be protected against weeds and/or the weeds with an
effective amount of a compound in accordance with any one of claims 1, 4,

5, 7, 14 or 16 or of a composition in accordance with claim 8, 11, 17 or
18.
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(57) Abstract

The invention relates to compounds of formula (I); where R!, R2, R3, R4, RS and R6 have the meanings given 1 the de-
scription, their enol ethers and their salts, and their production. The compounds possess herbidical properties and can there-
fore be used as active substances in herbicidal products. Fhe invention also relates to herbicidal ptoducts containing one or
more of these substances and the use of these substances or products to kill weeds.

(57) Zusammenfassung

Die Erfindung betrifft Verbmdungen der Formel (I), worin R}, R2, R3, R4, RS und Ré die in der Beschreibung angegebe-
rien Bedeutungen besitzeni, sowie Enoldther und Salze davon, und deren Herstellung. Die Verbindungen besitzen herbizide
Eigenschaften und eignen sich somit als Wirkstoffe von Unkrautbekdmpfungsmitteln. Die Erﬁndung ‘betrifft ferner Un-

krautbekdmpfungsmittel mit einem Gehalt an einer eder mehreren derartigen Substanzen sowie die Verwendung der Sub-
stanzen bzw. Mittel zur Unkrautbekimpfung.

* Siehe Riickseite
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Heterocyclic compounds

The present invention is concerned with heterocyclic
compounds, namely 3-aryluracils of the general formula

10

15

wherein

Rl signifies hydrogen, -alkyl; C -alkenyl,

Cl-4 3 or 4
-alkynyl or Cl_q—haloalkyl.

20 €3 or 4
R signifies C1—6
dl(Cl_e—élkyl)phosphono-cl;Q 1-6~
—alky1)51lyl-clg4—alky1, C2—7 , 1.4~

-alkyl, carboxygcl_q-alkyl. (Cl_e—alkoxy)—

25 carbonyl—cl_4—alkyl. {[C3_9-(a—a1ky1*
alkylidene)]iminooxy-(C
—Cl_4—alkyl, (C
-alkyl, (C3_6
(C3_8—cycloalkyloxy)carbonyl—c

—a1kylsulphonyl—cl_4_a1kyl.

-alkyl, tri(cC
-alkanoyl-C

1_6-a1koxy)carbonylb

3_6—alkenyloxy)ca:boaylacl_q-

—alkynyloxy)ca:bonyl—cl_4-a1ky1.
1_4—alky1. phenoxy-
30 - -C1_4-a15y1. C3_6—a1kenyloxy—cl_4—alkylm
C3_8—cycloalkenyloxy—cl_4—alkyl, cs_s—cyclo-
alkenyl, cé_e—bicycloalkyl, Cé_e-bicyclvalkenyl,

-cyar or £ - I XY - - .
02_7 cyanoalkyl or €56 alkynyloxy c1—4 alkyl,
signifies halégen or cyano,

signifies hydrogen or halogen,
signifies hydrogen, fluorine or Cl_q—alkyl and

signifies C1_4—a1ky1 or C1_4~haloalkyk or
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R* and R6 together form trimethylene or tetramethylene,
and the corresponding enol ethers of those compounds of formuia I in
which R] is other than hydrogen or C]_4-haloalkyl as well as salts of
those compounds of formula I in which R signifies hydrogen.

According to a second embodiment of the present invention there is
provided a weed control composition, which contains an effective amount
of at least one compound of the general formula

5

Tl
6
R N\(o
’ ' N COOR? 1
RS
o]
R4 &3

wherein
R] signifies hydrogen, C]_4—a1kyl, C3 or 4—alkeny1, C3or 4

alkynyl or C]_4—haloalky1,

signifies C1_6—alkylsu1phony1—C]_4—alkyl, di(C]_G—a1Ky1)-
phosphono—C]_4—alkyl, trj(C]_s—alkyl)sily]-CT_a—alkyT,
C2_7-alkanoyl-C1_4-a1ky], carboxy—C]_4—alky1, (C]_Ge
alkoxy)carbonyl—C]_4-a1ky], {[63_9—(a—alky1-alkyl1dene)]-
iminooxy—(Cl_G-alkoxy)carbonyl}—C]_4—alky1, (C3_6—alkenyl—
oxy)carbonyl—c1_4-a1kyl, (C3_6-a1kynyloxy)carbonyl-cl_4—a1ky],
(C3_8—cycloalkyloxy)carbonylaCT_4-a1kyl, phenoxy—C1_4¢alky1,
C3_6—a1kenyloxy—C]_4-alky1, C3_8—cycloalkenyloxy—C]_4—a1ky1,
C5_8—cycloa1kenyl, Cﬁ_g-bicycloalkyl, Cs_a-bicycloalkenyl,
C2_7-cyanoalky1 or C3_6—a1kynyloxy-C]_4-alky1,

signifies halogen or cyano,

signifies hydrogen or halogen,

signifies hydrogen, fluorine or C]_4-a1ky1 and

signifies C]_4~aTkyl or C]_4—halolakyl or

R and R6 together form trimethylene or tetramethylene,

or of an enol ether of such a compound I in which R1 is other than
hydrogen or C]_4-haToalkyl or of a salt of such a compound I in which
R! signifies hydrogen,

as well as formulation adjuvants.

o]
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According to a third embodiment of the present invention there is
provided a process for the manufacture of compounds of the general formula

. Tl

6

R N~\T¢’o
, 2
‘ N COOR I
R5
O P
R4 R3
wherein
5 R] signifies hydrogen, C1_4—a1ky1, C3‘or 4-alkeny1,

C3 or 4—alkyny1 or C]_4-haloa1ky1,
signifies C,_ -alkylsulphonyl-C, ,-alkyl, di(C, -alkyD)-
phosphono-C]_4—aTkyl, tri(C]_G-alkyl)si1yl~€1_4-a1ky1,
62_7—a1kanoy1-cl_4~a1kyl, carboxy-C1_4-alky1, (C]_G—a1koxy)—
10 carbonyl-C1_4—a1kyl, {[C3_9—(a-alkyl—a1ky]1dene>31mindoxy-
(C]_s—alkoxy)carbony1}—c1_4—a1ky1, (C3_6—alkeny1oxy)carbony1-
CT_4—alky1, (C3_6—alkynyloxy)carbony}—C1_4—a1ky], (C3_8—
cycloal‘kyloxy)’carbonyl-c1 4-a1ky1 phenoxy-C] 4-a1kyl
3 6-a1keny10xy C] 4—a1ky1 C3 8—cycloa1kenyloxy C] 4"
15 alkyl, 5-8 -cycloalkeny] 6_8-b1cycloalky1 6 8-b1cyc1o-
a1kenyl C2 7—cyanoalky1 or C3_6-a1kynyloxy-C]“4-alky1,

R3 signifies halogen or cyano,

R4 signifies hydrogen or halogen,

R5 signifies hydrogen, fluorine or C1 4-a1ky1 and
20 Rg 51gnfies C] 4-a1ky1 or C] 4—haloa1kyl or

and R together form trimethylene or tetramethylene,
and of the corresponding enol ethers of those compounds of formula I in
which R] is other than hydrogen or C]_4—ha1oalkyl as well as of salts
of those compounds of formula I ir which R] signifies hydrogen, which
25 process comprises .
a) for the manufacture of those compounds of formula I in which R]
signifiés hydrogen as well as, if desired, of metal salts of these
compounds, subjecting a compound of the general formula
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wherein Rz, R3, R4, R5 and R6 have the significances

given above and R7 signifies lower alkyl,

to a cyclization under basic conditions and, if desired, converting a
5 metal salt of the uracil derivative of formula I which may be obtained

into the acidic form (R] = hydrogen) by treatment with an acid,

b) for the manufacture of those compounds of formula I in which R

signifies hydrogen and R6 is other than C1_4—haloa1ky1 as well as, if

desired, of metal salts of these compounds, subjecting a compound of the
10 general formula

1

a
0'... 6
: o. R N\C\#o
JEN OR’ 2
l.'.": HN COOR
e R‘S I11
:‘.::. °
HR IR r4 R’
e, wherein Rz, R3, R4, R and R7 have the significances

given above and‘RG' signifies C1_4—alky1 or together with R5
signifies trimethylene or tetramethylene,
" 15 to a cyclization under basic conditions and, if desired, converting a
. metal salt of the uracil derivative of formula I which may be obtained
fnto the acidic form (R' = hydrogen) by treatment with an acid,
c) for the manufacture of those compounds of formula I in which R1
signifies Ci_g-alkyT, € o g-alkenyl, C5 . ,-alkynyl or C, _,-
20 haloalkyl, subjecting a uracil derivative of the general formula

W

N
~d7s oiwd/ 1598k

s [ R



5 alkyl, C3

.
R N\fo
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0
R4 R3

wherein Rz, R3, R4, R5 and R6 have the significances

given above,
to an alkylation with an appropriate alkylating agent containing a C]_4—
or 4—a1kenyl, C3 or 4—alkynyl or C]_4—haloalky1 group, y
d) for the manufacture of those compounds of formula I in which R
is other than hydrogen and of the corresponding enol ethers, esterifying
a benzoic acid of the general formula

/4

r!

6 I
N YO
l N CCOH
5 v

o N

4 RB
‘ LA , A
10 wherein R signifies C]_q—alkyl, C3 or 4—a1keny1,

03T o4 5 .6
C3 or 4-a1kyny1 or C]_4-haloalky1 and R°, R7, R” and R

have the significances given above,
or the corresponding enol ether, where the benzoic acid or its enol ether
can be present in the form of a reactive derivative, with a hydroxy
15 compound of the general formula
HO-R v
wherein R2 has the significance given above,
or with a reactive derivative of this hydroxy compound,
e) for the manufacture of those compounds of formula I in which R
20 is other than hydrogen, subjecting a benzoic acid ester of the general
formula

1
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wherein R]", R3, R4, R® and R® have the significances
given above and R® signifies C,_c-alkyl, C,_,-alkenyl,

C2_4—alkyny1 or Cz_ﬁ-alkoxya1ky1,

5 to a trans-esterification reaction with a hydroxy compound of formula V

given above,; whereby the reagent V has a higher boiling point than the

alkanol, alkenol or alkynol REOH,
) for the manufacture of those compounds of formula I in which R3
signifies cyano and of the corresponding enol ethers, treating a

10 2-halo-benzoate of the general formula

wherein R3' signifies halogen and R], RZ, R43 R5 and R6

have the significances given above,
or the corresponding enol ether with a metal cyanide,
15 @ for the manufacture of the enol ethers of the compounds of formula
I, treating a uracil derivative of the general formula

N Hal
Y
: ey

VII
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wherein R2, R3, R4, R5 and R6 have the significances
given above and Hal signifies chlorine or bromine,
with an alkanol, alkenol or alkynol R''OH in the presence of an organic
base or with the corresponding alcoholate, alkenolate or alkynolate of
the general formula

R 0@ VIIT

wherein R] has the significance given above and Wa signifies
one equivalent of a metal ion,
and, if desired, converting a thus-obtained compound of formula I in

which R] signifies hydrogen into a salt.
Under the above-mentioned enol ethers there are thus to be

understood the compounds of the formula

Ia

wherein R]' signifies C]_4—alky1, C3 or 4-alkeny1 or

C3 or 4-alkynyl.

The compounds in accordance with the invention have herbicidal
activity and are suitable as active ingredients of weed control
compositions. Accordingly, the invention also embraces weed control
compositions which contain compounds in accordance with the invention as
the active ingredients, a process for the manufacture of these compounds
as well as the use of the compounds or compositions for the control of
weeds.

In formula I above "halogen" embraces fluorine, chlorine, bromine
and ifodine. The alkyl, alkenyl and alkynyl! residues can be straight-chain
or branched, and this also applies to the alkyl, alkenyl or alkynyl part
of the haloalkyl, alkylsulphonylalkyl and other alkyl-, alkenyl- and,
respectively, alkynyl-containing groups. A haloalkyl group can have one
or more (similar or different) halogen atoms.

P Y P D



The following are examples of residues R2:

Acetylmethyl, 2-acetylethyl, propionylmethyl, cyano-
methyl, trimethylsilylmethyl, 2-(trimethylsilyl)-ethyl,
2-(methylsulphonyl)-ethyl, methoxycarbonylmethyl, ethoxy-
carbonylmethyl, l-(methoxycarbonyl)-ethyl, 1-(ethoxy-
carbonyl)-ethyl, l-(ethoxycarbonyl)-l-methylethyl,
2~-(ethoxycarbonyl)-l-methylethyl, 2-phenoxyethyl, 2-cyclo-
hexenyl, 2-cyanocethyl, 2-norbornanyl, 5-norbornen—2-y1,'
2-allyloxyethyl and 2-propargyloxyethyl.

10

The salts of the compounds of formula I are especially
alkali metal salts, e.g. sodium and potassium salts:

15 alkaline earth metal salts, e.g. calcium and magnesium
salts; ammonium salts, i.e. unsubstituted ammonium salts
and mono- or polysubstituted ammonium salts, e.g.
triethylammonium and methylammonium salts, as well as
salts with other organic bases, €.g. with pyridine.
20 '

The presence of at least one asymmetric carbon atom in

the compounds of formula I means that the compounds can
occur in optically isomeric forms. Geometric isomerism can
also occur when an aliphatic C=C double bond is present.
25 Formula I is intended to embrace all of these possible
isomeric forms as wcll as mixtures thereof,
L | When Rl signifies C -alkenyl, C, -
: 3 or 4 3 or 4
-alkynyl or Cl-4—haloalkyl. this residue is preferably
30 allyl, propargyl or difluoromethyl. respectively. Where

4 R6 signifies haloalkyl, this is preferably trifluoro-
methyl or pentafluoroethyl. In general, a halogen atom
which may be present is preferably fluorine, chlorine or
bromine.

35

An interesting group of compounds in accordance with
the invention comprises those compounds of formula I in

SO STV e M e Ea) e
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which R2 is other than carboxy-cl_4—alky1 and R®
signifies hydrogen, fluorine or C1“4-a1ky1 and R
1_4-a1ky1 or Cl_4-haloalkyl as well as

their enol ethers and salts.

6

signifies C

Independently of each other Rl preferably signifies
-alkyl, especially methyl: RZ
—alkanoyl—cl_q—alkyl.

-alkyl, {[C3_9—(a—
-alkoxy)carbonyl}-

straight-chain Ci_q
preferably signifies C2—7
(Cl_G-alkoxy)cax:bonyl—cl_4
-alkylalkylidene)]iminooxy—(C_l_6
-alkyl, (C3_6—alkenyloxy)carbonyl—cl_q—alkyl.

-cyclo-

“Ci-a

(C3_6-a1kynyloxy)carbonyl—C1_4—§1kyl or (C3_8

alkyloxy)cacbonyl—cl‘q—alkyl: R~ preferably signifies
chlorine, bromine or cyano; R4 preferably signifies
hydrogen or fluorine; R5 preferably signifies hydrogen,
fluorine or methyl; and R6 pteferably signifies methyl,

trifluoromethyl or pentafluorocethyl.
Preferred individual compounds of formula I are:

Ethyl 2-{2-chloro-5-[3,6~dihydro-3,4-dimethyl-2, 6-
—dioxo—l(ZH)—pyzimidinylj—4—fluorobenéoyloxy%2~methy1~
~propionate.

methyl 2-{2-chloro-5-[3,6-dihydro-3,4-dimethyl-2,6-
-dioxo-1(2H)-pyrimidinyl]-4-fluorobenzoyloxy}-2-methyl-
-propionate,

tert.butyl 2-{2-chlero-5-[3,6-dihydro-3,4-dimethyl-
-2,6-dioxo-1(2H)-pyrimidinyl]-4-fluorobenzoyloxy}-2-
-methyl-propionate,

ethyl 2-ethyl-2-{2-chloro-5-{3,6-dihydro-3, 4-
-dimethyl-2,6-dioxo-1(2H)-pyrimidinyl]-4-fluorobenzoyl-
oxyl}-propionate,

methyl 2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-3=
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl)-benzoyloxy}-
-2-methyl-ptopionate,
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isopropyl 2-{2-chloro-5-[3,6-dihydro-~-2,6-dioxo-3-
4methy1-4-t:ifluo:omethyl-l(ZH)—pyrimidinyl]-benzoyloxy%
-propionate,

ethyl 2-ethyl-2-{2-chloro-5-({3,6-dihydro-2,6-dioxo-
-3-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]l-benzoyl-
oxyl}-propionate,

tert.butyl 2-{2-chloro-5-{3,6-dihydro-2,6-dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl])}-benzoyloxy}-
-2-methyl-propionate,

allyl 2-{2-chloro-5-[3,6-dihydro-~2,6-dioxo-3-methyl-~
~4-trifluoromethyl-1(2H)-pyrimidinyl}-benzoyloxy}-2-
-methyl-propionate,

cyclopentyl 2-{2-chloro-5-{3,6-dihydro-2,6-dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-
-2-methyl-propionate,

ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-3-methyl-
-4-trifluoromethyl-1(2H)~pyrimidinyl]-benzoyloxy}-
-propionate,

ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-diox0-3-methyl-
-4-trifluoromethyl-1(2H)~-pyrimidinyl]-benzoyloxy}-2-
-methyl-propionate,

l-acetylethyl 2—chlozo—5—[3.6-dih§dzo—2.6—dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoate and

ethyl 3-{2-chloro-5-[3,6-dihydro-2,6-dioxo-3-methyl-
~4-trifluoromethyl-L1(2H)-pyrimidinyl]-benzoyloxyl}-
-butanoate.

The process in accordance with the invention for the
manufacture of the compounds of formula I and of their
enol ethers and salts comprises

a) for the manufacture of those compounds of formula I in
which Rl sighifies hydrogen as well as, if desired, of
metal salts of these compounds, subjecting a compound of
the general formula

= IV S ek oo
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wherein Rz, R3. R4, R5 and R6 have the

significances given above and R7 signifies lower
alkyl, preferably C1_4—alkyl.
to a cyclization under basic conditions and, if desi;ed.
converting a metal salt of the uracil derivative of
formula 1 which may be obtained into the acidic form
{Rl = hydrogen) by treatment with an acid,

b) for the manufacture of those compounds of formula I in
which Rl signifies hydrogen and R6 is other than
Cl_4—haloalkyl as well as, if desired, of metal salts of
these compounds, subjecting a compound of the general

formula

;o
6
R N\C<o
' OR’ 5
Hy ., CCOR
g5 111
! ]
g4 ]R3

whegein Rz. R3. R4. RS

and R7‘have the
1
significances given above and R6

signifies C1_4-
-alkyl or together with RS signifies trimethylene or
tetramethylene,

e e e e e et e e R s e aima— o L L . Ca
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to a cyclization under basic conditions and, if desired,
converting a metal salt of the uracil derivative of
formula I which may be obtained into the acidic form
(Rl = hydrogen) by treatment with an acid,

¢) for the manufacture of those compounds of formula I in

-alkyl. C3 or 4-a1keny1.

-haloalkyl, subjecting a uracil

which R1 signifies C

1-4
C3 or 4—a1kynyl or C1-4

derivative of the general formula

s
R N \(0
, N Coor?
5 I
R
o]
R4 R3

wherein Rz. R3, R4, RS and R6 have the
significances given above,
to an alkylation with an appropriate élkylaﬁing agent
-alkyl, C 4—a1kenyl, C

1-4 3 or
4-haloalkyl group,

containing a C

-alkynyl or Cl—

3 or 4~

d) for the manufacture of those compounds of formula I in
which Rl is other than hydrogen and of the corresponding
enol ethers, esterifying a benzoic acid of the general
formula
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51
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wherein R signifies C1_4—alky1, C3 or 4

-alkenyl, C -alkynyl or C -haloalkyl and
3 4 _5 3 Of 8 . 1-4 .
R, R, R and R~ have the significances given
above,
or the corresponding enol ether, where the benzoic acid
or its enol ether can be present in the form of a reactive

derivative, with a hydroxy compound of the general formula

HO-R% Y

. 2 ) . s .
wherein R has the significance given above,

or with a tfeactive derivative of this hydroxy compound.

e) for the manufacture of those compounds of formula 1 in
which Rl is other than hydrogen, subjecting a benzoic
acid ester of the general formula

coor® -
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wherein Rll. R, R, R” and R
significances given above angd Re signifies Cl—e'
-alkyl,. C2_4—alkeny1. C2_4-alkynyl or C2_6—
-alkoxyalkyl,
to a trans-esterification reaction with a hydroxy compound
of formula V given above, where the reagent V has a
higher boiling point than the alkanol, alkenol or alkynol

RSOH,

have the

f) for the manufacture of those compounds of formula I in
. 3 . .. X

which R signifies cyano and of the corresponding enol

ethers, treating a 2-halo-benzoate of the general formula

Tl
6
R N\\rfo
| N coor? )
5 I
R
© ‘ /
o o3

wherein R3 signifies halogen, preferably chlorine
or bromine, and Rl. Rz, Rq,\RS and R® have
the significances given above,

or the corresponding enol ether with a metal cyanide,
g) for the manufacture of the enol ethers of the

compounds of formula I, treating a uracil derivative of
the general formula

R [ SV
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wherein Rz. R3. R4. R5 and R6 have the

significances given above and Hal signifies chlorine
or bromine,
with an alkanol, alkenol or alkynol RI'OH in the
presence of an organic base or with the corresponding

alcoholate, alkenolate or alkynolate of the general formula

R1'ooM3 VIII

wherein Rl has the significance given above and

ﬁg‘signifies one eguivalent of a metal ion,

and, if desired, convertimpg a thus-obtained compound of
formula I in which R1 signifies hydrogen into a salt.

The cyclization according to process variant a) or b)
can bhe carried out conveniently by treating the compound
of formula II or IIl in an inert protic organic solvent
such as an alcohol, e.g. methanol, ethanol or isopropanol:
an inert aprotic organic solvent such as an aliphatic or
¢yclic ether, e.g. 1,2-dimethoxyethane, tetrahydrofuran or
dioxan, or an arnmatic, e.g. benzene or toluene; an inert
aprotic. polar organie solvent, e.g. dimethylformamide or

dimethyl sulphoxide, where such solvents can be used, if
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desired, in a two-phase mixture with a hydrocarbon, e.g.
n-hexane or toluene; or water with a base at temperatures
between -78°C and the reflux temperature of the reaction
mixture. As bases there preferably come into consideration
sodium alcoholates, alkali metal hydroxides, especially
sodium hydroxide and potassium hydroxide, alkali metal
carbonates, especially sodium carbonate and potassium
carbonate, and sodium hydride. When an alkanol is used as
the solvent, this solvent conveniently corresponds to the
respective hydroxy compound RZ—OH: thereby undesired
competing trans-esterification reactions are avoided.
When sodium hydride is used as the base, the solvent is
preferably an aliphatic or cyclic ether, dimethylformamide
or dimethyl sulphoxide, where any of these solvents can

be used in admixture with toluene.

After completion of the cyclization the product, when
one of the above-mentioned bases or the like is used, is
present in the form of the corresponding alkali metal
salt. This can be isolated and purified in a manner known
per se or the mixture can be acidified in order to isolate
the respective compound of formula I itself. A mineral
acid such as hydrochloric acid or a strong organic acid
such as acetic acid or p-toluenesulphonic acid is
preferably used for this purpose.

In process variant ¢) the term "alkylation" refers to
the substitutioh of the hydrogen atom of the Nl—atdm of
the uracil nucleus with a 61_4—a1ky1, C, o 4-adlkenyl,

C -alkynyl or Cl_4-haloalkyl group. As the

3 or 4

alkylating agent there is conveniently used a C1 4"

alkyl, ¢C -alkenyl or C_ -alkynyl halide,

3 or 4 3 or 4
especially the respective chloride or bromide, or sulphate
or a multiply halogenated cl_qaalkane such as, for
example, chlorodifluoromethane ox d mono- or multiply
halogenated alkene such as, for example, tetrafluoro-

ethene.

I Y S M e s g mam . edGe e e e A
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The alkylation is conveniently carried out in the
presence of an inert, protic organic solvent such as a
lower alkanol, e.g. ethanol, optionally in admixture with
water; an inert, aprotic organic solvent such as an
aliphatic or cyclic ether, e.g. 1,2-dimethoxyethane,
tetrahydrofuran or dioxan; a ketone, e.g. acetone oOr
butan-2-one; or an inert, aprotic, polar organic solvent,
e,g. dimethylformamide, dimethyl sulphoxide or aceto-
nitrile, as well as in the presence of a base such as
sodium hydride, an alkali metal hydroxide, especially
sodium hydroxide or potassium hydroxide, an alkali metal
alcoholate, especially sodium alcoholate, or an alkali
metal carbonate or bicarbonate, especially sodium
carbonate, potassium carbonate, sodium bicarbonate or
potassium bicarbonate, at temperatures between 0°C and the
reflux temperature of the reaction mixture, preferably at
room temperature, or, in the case of the substitution of
the hydrogen atom of the Nl—atom with a Cl_4—haloalkyl
group, preferably at temperatures between 50°C and 10C°C.
In a preferred embodiment, the uracil derivative of
formula I' is treated firstly with the base such as sodium
hydride. sodium ethanolate or sodium carbonate, in the
solvent and, after a short reaction time, with the halide
in the same solvent. In a further embodiment, the uracil
derivative 1' is reacted with a dialkyl sulphate in the
presence of an alkdli metal bicarbonate., especially sodium
bicarbonate or potassium bicarbonate, in the solvent, e.g.
acetone, at reflux temperature. Depending on the solvent
which is used, the reaction has generally finished within
a relatively short time or after a few hours.

Process variant d) is an esterification of the benzoic
acid or of the enol ether or of a reactive derivative
thereof, which can be carried out according to methods
known per se. Thus, for example, a salt of a benzoic acid
of formula IV or of the correspoénding enol ether is
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reacted with a halide, especially chloride, bromide or
iodide, or the sulphate, mesylate or tosylate of the
hydroxy compound V in an inert diluent at temperatures
between room temperature and 100°C, e.g. at the reflux
temperature of the reaction mixture, preferably in the
temperature range of 40°C to 70°C. As salts of the benzoic
acid of formula IV or of the corresponding enol ether
there especially come into consideration alkali metal
salts, e.g. the sodium, potassium or lithium salt,
alkaline earth metal salts, e.g. the magnesium, calcium or
barium salt, and salts with organic bases such as tertiary
amines, e.g. triethylamine, 1,5-diaza-bicyclo[4.3:0])non-5-
ene, 1,8—diaza-bicyclo[5.4.0]undec—7-ene and 1,4-diaza-
bicyclo [2.2;2]octane. with the alkali metal salts,
especially the sodium salt and the potassium salt, being
preferred. The diluents which can be used are preferably
inert organic solvents such as lower alkanols, e.g.
ethanol, aliphatic and cyclic ethers, e.g. diethyl ether,
tetrahydrofuran and dioxan, ketones, e.g. acetone and
2-butanone, dimethylformamide, dimethyl sulphoxide,
acetonitrile and hexamethylphosphoric acid triamide. The
salt can be produced in situ by conveiting the acid with a
suitable inorganic base, e.g. an alkall metal or alkaline
earth metal carbonate, bicarbonate, hydroxide or hydride,
or organic base into the salt and subsequently reacting
this in the same reaction medium with the second reaction
partner.

When an acid halide of the benzoic acid of formula IV
or of the corresponding enol ether is used as the reactive
derivative, this is conveniently reacted with the hydroxy
compound of formula V¥ in an inert organic solvent such as
an aliphatic or cyclic ether, e.g. diethyl ether,
1,2~dimethoxyethane, tetrahydrofuran or dioxan, an
aliphatiec or aromatic hydrocarbon, e.g. n-hexane, benzene
or toluene, or a halogenated, especially chlorinated,
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hydrocarbon, e.g. methylene chloride, chloroform or carbon
tetrachloride, at temperatures from about -20°C to 100°C,
preferably from 0°C to S0°C. Moreover, the reaction is
conveniently carried out in the presence of an acid-
-binding agent such as an organic base, e.g. triethyl-

amine, pyridine, 4-dimethylaminopyridine, 1,5-diaza-bicyclo-

[4.3.0lnon-5-ene, 1,8-diaza-bicyclol5.4.0jundec-7-ene or
1,4-diaza-bicyclof2.2.2]Joctane. The acid halide is prefera-

bly the acid chloride.

As further reactive derivatives of the benzoic acid of
formula IV or of the corresponding enol ether which come
into consideration there can be named the corresponding
O-acyl-1,3-diecyclohexylisourea and the corresponding
N-acylimidazole or acid anhydride. Such derivatives can be
reacted like the acid halide with the hydroxy compounds of
formula V in order to proceed to the desired benzoic acid
esters. In these cases, however, the use of an acid-

binding agent is unnecessary.

The reaction according to process'variant e) can be
carried out conveniently by heating the benzoic acid ester
of formula VI in excess hydroxy compound of formula V in
the presence of a basie catalyst such as sodium cyanide,
preferably at the reflux temperature of the reaction
mixture. In the course of the reaction the residue R8 of
the benzoic acid ester VI is replaced by the group R2 of
the hydroxy compound V, with - the alkaneol, alkenol or
alkynol RBOH which has a lower boiling point being
liberated.

Process variant £) is an exchange reaction of the
halogen substituent on the benzene nucleus. Thus, this
halogen atom is replaced by the cyano group using the
metal cyanide. The latter is especially a transition metal
cyanide, preferably copper(l) cyanide. The reaction is

R
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conveniently effected in the presence of an aprotic, polar
solvent such as an alkyl nitrile, e.g. acetonitrile,
propionitrile or butyronitrile; an alkylurea, e.q.

N,N,N' ,N'-tetramethylurea; a dialkylamide, e.g. dimethyl-
formamide; a dialkyl sulphoxide, e.g. dimethyl sulphoxide;
N-methyl-2-pyrrolidone; 1l,3-dimethyl-imidazolidin-2-one:
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone; or
hexamethylphosphoric acid triamide, at elevated
temperatures, namely between 150°C and 250°C. R4 in the’
starting material I" preferably signifies hydrogen or
fluorine.

In process variant g) the term “"metal ion" stands
especially for an alkali metal ion, e.g. the sodium or
potassium ion, or an alkaline earth metal ion, e.g. the
calcium or magnesium ion. The sodium ion is the preferred
metal ion. Where the alkanol, alkenol or alkynol R1'OH
is used, pyridine is the especially suitable organic base.

The reaction is conveniently effected in an excess of
. 1 .
the corresponding alcohol R OH as the diluent and at
temperatures between 0°C and 50°C, preferably at room

temperature.

Insofar-as they are not manufactured directly by the
above-described cyclization which is carried out under
basic conditions, the desired salts of the compounds of
formula I in which Rl signifies hydrogen can also be
manufactured from these compounds I in a manner known per
se such as, for example, by dissolving the compound of
formula I in a solution of a respective inorganic or
organic base. The salt formation is generally effected
within a short time at room temperatute. In one embodiment
the sodium salt is manufactured by dissolving the uracil
derivative I in aqueous sodium hydroxide solution at room
temperature, with equivalent amounts of the uracil

E? SRy~ oo
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derivative and of sodium hydroxide being used. The solid
salt can then be isolated by precipitation with a suitable
inert solvent or by evaporation of the solvent. A further
embodiment comprises introducing an aqueous solution of an
alkali metal salt of the uracil derivative I into an
aqueous solution of a salt which has a metal ion other
than an alkali metal ion, in which case the second metal salt of
the uracil derivative is manufactured. This embodiment is
generally used for the manufacture of uracil metal salts
which are insoluble in water.

The resulting compounds of formula I, enol ethers as
well as salts can be isolated and purified according to
methods known per se. Further, the sequence in which.
possible combinations of process variants c) to f) will be
conveniently carried out in order to avoid possible
undesirable competing reactions will be familiar to a

person skilled in the art.

Insofar as no planned synthesis for the isclation of
pure isomers is carried out, the prodpct can result as a
mixture of two or more isomers. The isomers can be
separated according to methods known per se. If desired,
pure optically active isomers, for example, can also be
manufactured by synthesis from corresponding optically
active starting materials.

The starting materials of formula II, which are novel,
can be produced in a manner known per se, e.g. in
accordance with the following Reaction Scheme® 1 [methods
aa), bb) and ce)]l:

VR e S g e s asasen o e -
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In the above reaction schem&st, R3. Rq. Rs,

R, Rﬁ' and R7 have the significances given above;

R l signifies hydrogen or 01_4-a1ky1: or together with

Rsl signifies trimethylene or tetramethylene; and R9

signifies lower alkyl, preferably C -alkyl.

1-4

Method aa) is conveniently carried out by reacting the
compounds of formulae IX and X with each other in an
essentially anhydrous diluent and in the presence of an
acidic catalyst at an elevated temperature. As diluents
there especially come into consideration organic solvents
which form azeotropes with water, such as aromatics, e.q.
benzene, toluene and xylenes; halegenated hydrocarbons
such as methylene chlcride, chloroform, carbon tetra-
chloride and chlorobenzene: and aliphatic and cyclic
ethers such as 1,2-dimethoxyethane, tetrahydrofuran and
dioxan, and as acidic catalysts there especially come into
consideration strong mineral acids such as sulphuric acid
and hydrochloric acid; organic acids such as p-toluene-
sulphonic acid; phosphorus-containing acids such as
orthophosphoric acid and polyphoesphoric acid: and acidid
cation exchangers such as “"Amberlyst 15" (Fluka). The
reaction is generally carried out in a temperature range
of about 70°C to 120°C, preferably at the reflux
temperature of the reaction mixture. Under these reaction
conditions the desired rapid removal of the water which is

formed in the reaction is achieved.

The reaction according to method bb) is conveniently
effected in the presence of an essentially anhydrous
aprotic organic solvent such as an aliphatic or cyclic
ether, e.g. diethyl ether, 1,2-dimethoxyethane, tetra-
hydrofuran or dioxan, an aliphatic or aromatic hydro-
carbon, e.g. n-hexane, benzene, toluene or a xylene:; or a
halegenated, aliphatic hydrocarbon, e.g. methylene
chloride, chloroform, carbon tetrachloride or
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l,2-dichloroethane, as well as optionally in the presence
of a base, especially an organic tertiary base such as
triethylamine or pyridine, where the latter can serve
not only as the solvent but also as the base, or a metal
hydride such as sodium hydride or potassium hydride. The
reaction temperatures are preferably in the range of about
-80°C to 50°C, with the reaction being carried out
particularly preferably at temperatures between

-30°C and room temperature.

The reaction according to method cc) is conveniently
carried out in an inert, water-miscible, organic solvent
such as an aliphatic or cyclic ether, e.g. 1,2-dime-hoxy-
ethane, tetrahydrofuran or dioxan, or a lower alkanol such
as ethanol at temperatures between %50°C and 100°C,
preferably at the reflux temperature of the reacticn
mixture, or in am aromatic seolvent such as berzene,
toluene or a xylene in the presence of an acidic catalyst
such as hydrochloric acid or p-toluenesulphonic acid at
temperatures between 50°C and 100°C, preferably 60°C to
80°C.

The starting materials of formula I11 are also novel
and can be produced in a manner Known per se, &.g. in
accordance with the following Reaction Schemes 2 {merthods
dd)., ee) and ff)]:
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In the above reaction schemest. R3. Rq, RS.
K 1] 1l
R6 and R7 have the significances given above; R
signifies hydrogen or C -alkyl; R6 signifies

. 10
C1_4—alkyl. and R

1-4

signifies hydrogen or C 3-a1kyl.

1-

The reaction of the amine of formula XV with the
diketene of formula XIV according to method dd) is
conveniently effected in an anhydrous inert aprotic
solvent such as a halogenated hydrocarbon, e.q. methylehe
chloride, chloroform, carbon tetrachloride or chloro-
benzene, an aromatic hydrocarbon, e.g. benzene, toluene or
a xylene, or an aliphatic or cyclic ether., e.g. diethyl
ether, 1.2-dimethoxyethane, tetrahydrofuran or dioxan, in
the presence of a basic catalyst such as 4-pyrrolidino-
-pyridine, 4-dimethylaminepyridine, 1,4-diazabicyclo-
[2,2,2]octane, 1,5-diazabicyclof[4,3.0]hon-5-ene,
1,8-diazabicyclo[5,4,0)}undec-7-ene or diethylamine. Since
the reaction is exothermic, it is generally carried out in
a temperature range of -10°C to 50°C, preferably at room
temperature.

The reaction of the compounds of focmulae XVII and XV
with each other according to method ee) is conveniently
carried out in an anhydrous, inert, aprotic solvent at
temperatures from about 70°C to 140°C, preferably from
100°C to 120°C. As such solvents there are especially
suitable aromatics, e.g. béenzene, toluene and xylénes;
halogenated hydrocarbons, e.g. carbon tetrachloride,
trichloroethane, tetrachloroethane and chlorébenzene: and
aliphatic and eyclic ethers, e.g. dibutyl ether,
1l,2-dimethoxyethane, tetrahydrofuran and dioxan.

The reaction according to method ff) is an aminolysis
which is conveniently effected in an anhydrous solvent or
in the absénce of a solvent [see, for example, J. Soc.
Dyes Col. 42, 81 {(1926), Ber. 64, 970 (1931) and J.A.C.S:
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70. 2402 (1948)] at an elevated temperature. As solvents
there especially come into consideration inert, aprotic
solvents such as optionally halogenated aromatics, e.qg.
toluene, xylenes and chlorobenzenes. The reaction is
generally carried out in a temperature range from about
130°C to 160°C. If desired, the reaction is, moreover,
carried out in the presence of a basic catalyst., e.g. a
high-boiling amine [see, for example, Helv. Chim. Acta 11,
779 (1928) and US Patent No. 2,416,738) or pyridine.

10

The subsequent reaction of the thus-produced compound
of formula XVI, XVIII or X1X with the lower alkyl
carbamate of formula XX is conveniently effected in an

135 essentially anhydrous diluent and in the presence of an
acidic catalyst at an elevated temperature. As diluents
there especially come into consideration organic selvents
which form azeotropes with water, such as aromatics, e.g.
benzene, toluene and xylenes; and halogenated hydrocarbons
20 such as carbon tetrachloride and chlorobenzene, and as
acidic catalysts there especially come into consideration
strong mineral acids such as sulphuric acid; organic acids
such as p-toluenesulphonic acid: phosbhorus—containing
acids such as orthophosphoric acid and polyphosphoric
25 acid:; and acidic cation exchangers such as "Amberlyst 15"
(Fluka). The reactien is generally carried out in a
temperature range of about 70°C to 150°C, prefeéerably at
the reflvg temperature of the reaction mixture. Under
these reaction conditions the desired rapid removal of the
30 water which is formed in the reaction is achieved.

The starting materials of formulae IV and VI and their
production are for the most part described in European
Patent Publication No. 195,346. Those starting materials

35 IV and VI whose production is not described can be
produced analogously to the known starting materials. The
reactive derivatives of the benzoic acids of formula 1V,
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which can likewise be used as starting materials, can be
produced from these benzoic acids according to methods
known per se. The enol ethers of the benzoic acids 1V,
i.e. the compounds of the general formula

coocH
IvVa,

r3

which can also be used as starting materials in process
variant d), are described in International (PCT) Patent
Publication No. WO 88/10254.

The starting materials of formula VII which are used
in process variant g) can be produced by halogenating the
corresponding uracil derivatives of formula I' given
above. In this halogenation there is used as the
halogenating agent especially thionyl chlotide, phosphorus
pentachloride or phosphorus oxychloride or, respectively,
phosphorus pentabromide or phosphoryl bromide. 1f desired,
a mixture of phosphorus pentachloride and phosphorus
oxychloride or of phosphorus pentabromide and phosphoryl
bromide can be used, in which case an excess of phosphorus.
oxychloride or phosphoryl bromide can serve as the
diluent. The chlorinatién or bromination can be carried
out in the presence of an inert diluent, especially an
aprotic organic solvent such as an aliphatic or arematic
hydrocarbon, e.g. n-hexane, benzene, toluene or a xylere:
a halogenated aliphatic hydrocarbon, e.g. methylene
chloride, chloroform or 1,2-~-dichlocoethane; a halogenated
aromatic hydrocarbon, e.g. chlorobenzene, or a tertiary

o
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amine, e.g. N,N-dimethylaniline, but this 1is not necessary
Qhen phosphorus oxychloride or phosphoryl bromide is used
as the halogenating agent. When thionyl chloride is used
as the halogenating agent, it has been found to be
convenient to add a catalytic amount of dimethylformamide.
The reaction temperatures generally lie between 0°C and
the reflux temperature of the reaction mixture, preferably
between 80°C and 120°C.

The uracil derivatives of formula I' and 1" which are
used as starting materials in process variants c¢) and f),
respectively, are sub-groups of compounds of formula 1.
The remaining starting materials and, respectively.
reagents which are involved in process variants d), f£) and
g) as well as in Reaction Schemes 1 and 2 are either known
or can be produced according to methods known per se.

The compounds of feormula I as well as their enol
ethers or salts are suitable for controlling, for
preventing or for destroying plant growth, especially
undesired plant growth. The compounds have in particular
herbicidal properties and are suitablé for the control of
weeds, including weed grasses, for example Abutilon
theophrasti, Amaranthus retroflexus, Cassia obtusifolia,
Chenopodium album, Chrysanthemum segetum, Datura
stramonium, Digitaria sanguinalis, Echinochloa crus-galli,
Galium aparine, Matricaria chamomilla, Setaria faberii,
Sinapis arvensis and Xanthium pennsylvanicum, in diverse
crops, for example rape, soya, cotton, rice, wheat and
maize crops. Moreovér, the compounds are not only
pre-emergence but also post-emergence herbicides.
Furthermore, the compounds can be used for the control of
undesired plant growth, e.g. in potatoes, cotton,
sunflowers and aquatic weeds. They can be used, for
example, as desiccants for facilitating the harvesting in
the case of potatoes and cotton.

iy e
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In practice, a concentration of 1 g to 3 kg of
cﬁmpound in accordance with the invention/ha, preferably
10 g to 1 kg of compound in accordance with the invention/
ha. is usually sufficient to achieve the desired
herbicidal effect. The concentration range 15 to 500 g of
compound in accordance with the invention/ha is especially
preferred.

The weed control composition in accordance with the
invention contains an effective amount of at least one
compound of formula I, as defined above, or an enol ether
or salt thereof as well as formulation adjuvants. The
composition conveniently contains at least one of the
following formulation adjuvants: solid carrier substances;
solvents or dispersion media; surfactants (wetting and
emulsifying agents): dispersing agents (without surfactant
action); and stabilizers. With the use of these and other
adjuvants these compounds, namely the herbicidal active
substances, can be converted into the usual formulations
such as dusts, powders, granulates, solutions, emulsions,
suspensions, emulsifiable concentrates, pastes and the
like.

The compounds of formula I and their enol ethers are
generally insoeluble in water, wheéreas the salts,
especially the alkali metal salts and ammonium salts, are
generally soluble in water, and can be formulated
according to methods which are usual for water-insoluble
or water-soluble compounds usimng the respective
formulation adjuvants. The manufacture of the compositions
can be carried out in a manner known per se, e.g. by
mixing the respective active ingredient with solid carrier
substances, by dissolution or suspension in suitable
solvents or dispersion media, if necessary using surfactants
as wetting or emulsifying agents and/or dispersing agents,
by diluting pre-prepared emulsifiable concentrates with
solvents or dispersion media ete¢.

S Y
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As solid carrier substances there essentially come
into consideration: natural mineral substances such as
chalk, dolomite, limestone, aluminas and silicic acid and
salts thereof (for example siliceous earth, kaolin,
bentonite, talc, attapulgite and montmorillonite):
synthetic mineral substances such as highly dispers
silicic acid., aluminium oxide and silicates: organic
substances such as cellulose, starch, urea and synthetic
resins; and fertilizers such as phosphates and nitrates,
where such carrier substances can be present e.g. as

powders or as granulates.

As solvents or digspersion media there essentially come
into consideration: aromatics such as benzene, toluene;
Xxylenes and alkylnaphthalenes; c¢hlorinated aromatics and
chlorinated aliphatic hydrocarbons such as chlorobenzenes,
chloroethylenes and methylene chloride; aliphatic hydro-
carbons Juch as cyclohexane and paraffins, e.g. petroleum
fractions; alecohols such as butanol and glycol, as well as
their ethers and esters; ketones such as acetone, methyl
ethyl ketone, methyl isobutyl ketone and c¢yclohexanone;
and strongly polar solvents or disperéion media such as
dimethylformamide, N-methylpytrolidone and dimethyl
sulphoxide, such solvents preferably having flash points
of at least 30°C and boiling points of at least 50°C, and
water. Among the solvents or dispersion media there also
comé into congsideration so-called liquefied gaseous
extenders or carrier substances, which dre those products
which are gaseous at room temperature and under normal
pressure. Examples of such products are especially aerosol
propellants such as hydrocarbons, e.g. propane and
isobutane, and halogenated hydrocarbons, e.g.
dichlorodifluoromethane. If the weed control composi-
tion in accordance with the invention is present in
the form of a pressurized pack, then a solvent is
conveniently used in addition to the propellant.
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The surfactants(wetting and emulsifying agents) can be
non-ionic compounds such as condensation products of fatty
acids, fatty alcohols or fatty-substituted phenols with
ethylene oxide: fatty acid esters and ethers of sugars or
polyvalent alcohols; the products which are obtained from
sugars or polyvalent alcohols by condensation with
ethylene oxide; block polymers of ethylene oxide and
propylene oxide; or alkyldimethylamine oxides.

The tensides can also be anionic compounds such as
soaps:; fatty sulphate esters, e.g. dodecyl sodium
sulphate, octadecyl sodium sulphate and cetyl sodium
sulphate; alkylsulphonates, arylsulphonates and fatty-
aromatic-sulphonates such as alkylbenzenesulphonates, e.g.
calcium dodecylbenzenesulphonate, and butyl naphthalene-
sulphonates; and more complex fatty sulphonates, e.g. the
amide condensation products of oleic acid and N-methyl-

taurine and the sodium sulphonate of dioctyl succinate.

Finally, the surfactantscan he cationic compounds such
as alkyldimethylbenzylammonium chlorides, dialkyldimethyl-
ammonium chlorides, alkylt;imethylammﬁnium chlorides and
ethoxylated quaternary ammonium chlorides.

As dispersing agents (withoutsurfactant action) there
essentially come into consideration; lignin, sodium and
ammonium salts of 1ligninsulphonic acids, soedium salts of
maleic anhydride-diisobutylene copolymers, sodium and
ammonium salts of sulphonated polycondensation products of
naphthalene and formaldehyde, and sulphite lyes.

As dispersing agents, which are especially suitable as
thickening or anti-settling agents, there can be used e.g.
methylcellulose, carboxymethylcellulose, hydroxyethyl-
cellulose, polyvinyl alcohol, alginates, caseinates and
blood albumin.
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Examples of suitable stabilizers are acid-binding
agents, e.g. epichlorohydrin, phenyl glycidyl ether and
soya epoxides: antioxidants, e.g. gallic acid esters and
butylhydroxytoluene: UV-absorbers, e.g. substituted benzo-
phenones, diphenylacrylonitrile acid esters and cinnamic
acid esters; and deactivators, e.g. salts of ethylene-
diaminotetraacetic acid and polyglycols.

The weed control compositions in accordance with the
invention can contain, in addition to the active
ingredients in accordance with the invention, synergists
and other active ingredients, e.g. insecticides,
acaricides, fungicides, plant growth regulators and
fertilizers. Such combination compositions are suitable
for intensifying the activity or for broadening the

spectrum of activity.

The weed control compositions in accordance with the
invention generally contain between 0.001 and 95 weight
percent, preferably between 0.5 and 75 weight percent, of
one or more compounds in accordance with the invention as
the active ingredient(s). They can be.p:esent e.g. in a
form which is suitable for storage and transport. In such
formulations, e.g. emulsifiable concentrates, the active
ingredient concentration is normally in the higher range,
preferably between 1 and 50 weight percent, especially
between 10 and 30 weight percent. These formulatioens can
then be diluted, e.g. with the same or different inert
substances, to give active ingredient concentrations which
are suitable for practical use, i.e. preferably about
0.001 to 10 weight percent, especially about 0.00% to 5
weight percent. The active ingredient concentrations can,
however, also be smaller or greater.

As mentioned above, the manufacture of the weed
control compositions in accordance with the invention can
be carried out in a manner known per se.
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For the manufacture of pulverulent preparations the
active ingredient, i.e. at least one compound in
accordance with the invention, can be mixed with a solid
carrier substance, e.g. by grinding together; or the solid
carrier substance can be impregnated with a solution or
suspension of the active ingredient and then the solvent
or dispersion medium can be removed by evaporation,
heating or sucking-off under reduced pressure. By adding
surfactants ordispersing agents such pulverulent preparations
can be made readily wettable with water, so that they can
be converted into aqueous suspensions which are suitable
e.g. as spray compositions.

The active ingredient can also be mixed with a surfactant
and a solid carrier substance to form a wettable powder
which is dispersible in water, or it can be mixed with a
solid pre-granulated carrier substance to form a product
in the form of a granulate.

When desired, the active ingredient can be dissolved
in a water-immiscible solvent such as, for example, a
high-boiling hydrocarbon, which conVehientLy contains
dissolved emulsifying agent, so that the solution becomes
self-emulsifying upon addition to water. Alternatively,
the active ingredient can be mixed with an emulsifying
agent and the mixture can then be diluted with water to
the desired concentration. Moreover, the active ingredient
can be dissolved in a solvent and thereafter the solution
can be mixed with an emulsifying agent. Such a mixture can
likewise be diluted with water to the desired
concentration. In this manner there are obtained
emulsifiable concentrates or ready-for-use emulsions.

The use of the weed control compositions in accordance
with the invention, which forms a further Subject of the
present invention, can be cartied out according to usual A

e
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application methods such as sprinkling, spraying, dusting,
ﬁatering or scattering. The method in accordance with the

invention for the control of weeds comprises treating the

locus to be protected against weeds and/or the weeds with

a compound in accordance with the invention or with a weed
control composition in accordance with the invention.

The following Examples serve to illustrate the

invention in more detail.

1. Manufacture of the active ingredients of formula I:

Example 1

2.5 g of 2-chloro-5-{3,6-dihydro-2,6-dioxo-3-methyl-4-
—-trifluoromethyl-1(2H)-pyrimidinyl]}-4-fluorobenzoic acid
are heated to reflux temperature for 3 hours in 20 ml of
benzene and 2.9 ml of thionyl chloride together with 2
drops of dimethylformamide. Subsequently, the reaction
mixture is evaporated to dryness and dissolved in 20 ml of
dioxan. This solution, which consists mainly of the acid
chloride of the above-mentioned benzoic acid and the
solvent, is added dropwise to a solution of 0.8 ml of
methyl D,L-lactate and 1.0 g of pyridine in 10 ml of
dioxan. Then, the reaction mixture is stirred at room
temperature for 3 hours, treated with 400 ml of water and
extracted twice with 400 ml of ethyl acetate each time.
The combined organic phases are washed twice with 200 ml
of hydrochloric acid each time and once with 200 ml of
saturated sodium chloride solution, dried over anhydrous
sodium sulphate and evaporated. The residue is purified by
chromatography on silica gel with etliyl acetate/n-hexane
(1:4). In this flacunal there is obtained methyl 2-1{2-
—-chloro-5-[3,6-dihydro-2,6-dioxo-3-methyl-4-trifluoro-
methyl-1(2H)-pyrimidinyll -4-fluorobenzoyloxy! -propionate
which can be recrystallized from ethyl acetate/n-hexane;
m.p. 102-104°C.

R
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Examples 2-10

The compounds of formula I listed in Table 1 herein-
after are obtained analogously to the procedure described
in Example 1 starting from 2-chloro-5-(3,6-dihydro-2,6-
~dioxo-3-methyl-4-trifluoromethyl-1(2H)-pyrimidinylj-4-
-fluorobenzoic acid via its acid chloride:

CH

N COOK

F Cl

Table 1

Example. R Physical data

2 Acetylmethyl 0il;

1H—NMR (dBaDMSO),
400 MHz):

.17 ppm (s, 3H),
.42 ppm (s,3H),
.©7 ppm (s, Z2H),
.60 ppm (s,1lH),
.92 ppm (4.1H),
.15 ppm (d,1H);
mass spectrum (m/e):
422(18) M°

o N o v ow N
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Table 1 (continued)

l-Acetylethyl 0il;

lH—NMR (d6-DMSO.
400 MHz):

1.48 ppm (d4,3H),
2.22 ppm (s,3H),
3.43 ppm (s,3H),
5.36 ppm (dg.1lH).
6.61 ppm (d,1H),
7.92 ppm (d4,1H),
8.14 ppm (d,1H),

Trimethylsilylmethyl oil:

1H-NMR (dG-DMSO,
400 MHz):

.11 ppm {(s,SH),
.42 ppm (s,3H),
.06 ppm (s,2H),
.61 ppm (s,1lH),
.88 ppm (d4,1H),
.99 ppm (d,1H)

N Ny e W O

2-(Trimethylsilyl)- 0il;

-ethyl Ly R (d-DMSO,

400 MHz):

0.05-0.07 ppm (m,9H),
1.08-1.14 ppm (m,2H),
3.43 ppm (s,3H),
4.37-4.43 ppm (m,2H),
6.61 ppm (s,lH),

7.88 ppm (d4,1H),

8.0% ppm (d4,1H),

2~-(Methylsulphonyl)- M.p. 140-142°C
~-ethyl
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Table 1 (continued)

2-Phenoxyethyl

M.p. 98-100°C

2-Cyclohexenyl

0il;

YH-NMR (4, -DMSO,

400 MHz):

1.56-2.12 ppm (m,6H),
3.42 ppm (s.3H),
5.40-5.46 ppm (m,1H),.
5.76-5.84 ppm (m,1lH),
6.00-6.07 ppm (m,1lH),
6.61 ppm (s,1lH),

7.88 ppm (d4d,1H),

8.02 ppm (4,1H)

Cyanomethyl

M.p. 113-115°C

10

[(1R.5S)-6,6-Dimethyl-
-2-norpinen-2-yll-methyl

1H—NMR (d6—DMSO.

400 MHz):

0.80 ppm (s,3H).

1.13 ppm (4.,1H),

.26 ppm (s,3H),
.06-2.12 ppm (m,1lH),
.16~-2.25 ppm (m,2H),
.26-2.36 ppm (m,1lH),
.37-2.44 ppm {(m,1lH),
.53 ppm (s,broad,3H),
4.66-4.77 ppm (m,2H),
5.65-5.70 ppm (m,1lH),
6.60 ppm (s,1lH),

7.88 ppm (d,1H),

8.03 ppm (4,1H);
[a]éo = -12.0°
(CHC13. ¢ = 0.4%)

(%
|
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Examples 11-40

The compounds of formula I listed in Table 2
hereinafter were obtained analogously to the procedure
described in Example 1 starting from 2-chloro-5-[3,6-
-dihydro-3,4-dimethyl-2,6-dioxo-1(2H)-pyrimidinyl]-4-
-fluorobenzoic acid via its acid chloride:

CH
P3
N cooRr?
0
F Cl
Table 2
2 . )
Example R Physical data
11 2-Cyclohexenyl 0il;
lH-NMR (d6—DMSO.
400 MHz):

1.

2.33 ppm (s,3H),
3.36 ppm (s,3H),
5.42 ppm (m,1lH),
5.80 ppm (m,2H),
6.02 (m,1H),
7.82 ppm (4,1H),
7.92 (d4d,1H);

392(15) M*

B S e S TP T Y S o o .

mass spectrum (m/e):

56-2.14 ppm (m,6H),
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Table 2 (continued)

10

15

12

Propionylmethyl

0oil;
1H—NMR (d6—DMSO.
400 MHz):
0.98 ppm (t,3H),
2.33 ppm (s,3H),.
2.51 ppm (d4.,2H),
3.35 ppm (s.3H),
5.06 ppm (s,2H),
5.80 ppm (s,1lH),
7.87 ppm (d4,1lH).
8.03 ppm (d4d,1H):
mass spectrum (m/e):
382(16) M'

20

25

30

35

13

Cyancmethyl

0il;

lH—NMR (de—DMSO,
400 MHz):

2.33 ppm (s,3H),
3.35 ppm (s,3H),
5.24 ppm (s,2H),
5.81 ppm {(s,1lH),
7.91 ppa (d,1lH),
8.09 ppm (d4,1H):
mass spectrum {(m/e):
351(21) M*
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Table 2 (continued)

14

Acetylmethyl 0il;

1

2
2
3
5
5
7
8

.17
.33
.35
.05
.81
.87
.03

mass

H-NMR (d6—DMSO,
400 MHz):

ppr (s.3H).
ppm (s,3H),
ppm (s,3H),
ppm (s,2H),
ppm (s.1lH),
ppm (d.1lH),

ppm (d,1H):

spectrum {(m/e):

368(36) M"

15

endo/exo form)

2-Norbornanylmethyl 0il:

. 1
(mixture of

7.
7.92
mass

33
.35

.80
83

.00~

"H-NMR (d -DMSO,
400 MHz):

0.70-
2.06-~
2.
3
4
5

1.90 ppm (m,8H),
2.28 ppm (m,3H),
ppm (s, 3H),
ppm (s,3H),
4.37 ppm (m,2H),
ppm (s,1lH),
ppm (d,1H),
ppm (dd,1H):
spectrum (m/e):

420(3.8) M"
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Table 2 (continued)

16

1-(Methoxycarbonyl)- 0il;

—ethyl 'u-wMr (CDCL,.
60 MHz):

.60 ppm (d4.3H),
.36 ppm (s,3H),
.49 ppm (s,3H),
.81 ppm (s,3H),
.36 ppm (q.1lH),
.77 ppm (s.1lH),
.39 ppm (d4d.1H),
.00 ppm (d.1lH):

@ N, Uw W N

mass spectrum (m/e):
398(50) M

17

1-(Ethoxycarbonyl)- 0il;

~ethyl (R-isomer) lH—NMR (CDC13,
400 MHz):

1.27 ppm (t,3H),
1.59 ppm (d,3H),
2.32 ppm (s,3H),
3.44 ppm (s,3H),
4.22 ppm (g.,2H),
5.29 ppm (q,1lH),
5.73 ppm (s,1H),
7.35 ppm (d4,1H),
7.95 ppm (dd,1H):
mass spectrum (m/e):
412(47) M°;
[a120°c .

Dnm
-19.36°

(CHCIB, ¢ = 1.07%)

s
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Table 2 (continued)

18

1- (Ethoxycarbonyl)-
-ethyl (S-isomer)

0il;

1H-—NMR (CDC13,
60 MHz):

1.29 ppm (t,3H),
1.64 ppm (d,3H),
2.36 ppm (s,3H),
3.50 ppm (s,3H),
4.29 ppm (q,2H).
5.48 ppm (q.1lH),
5.81 ppm (s.,1lH);
7.44 ppm (d4,1H),
8.04 ppm (d.1H):
mass spectrum (m/e):

412(39) M';
(a20°C
ta Dnm
+21.88°

(CHC13, c = 0.99%)

19

n-Butoxycarbonyl-
methyl

0il:

1H»NMR (CDC13.

60 MHz):

0.9-1.68 ppm (m,7H),

2.77 ppm (s,3H),

3.45 ppm (s,3H),
4.26 ppm (t,2H),
4.88 ppm (s,2H).
5.77 ppm (s,1H),
7.45 ppm (4.1H),
8.10 ppm (d4,1H):
mass spectrum (m/e):
a26(18) M"
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Table 2 (continued)

10

15

20
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20

1-[{2-[ (a-Methyl)-
-~ethylidene)imino-
oxylethylloxy-
carbonyl])-ethyl
(R-isomer)

et

0il:;

lH—NMR (CDC13.

400 MHz):

1.59 ppm (dd,3H),
1.81 ppm (s,3H),
1.85 ppm (s,3H),
2.32 ppm (s,3H).

.44 ppm (s,3H),

.22 ppm (t,2H),
.33-4.43 ppm (m,2H),
.34 ppm (q.1lH),

.73 ppm (t,1lH).

.35 ppm (4,1H),

.96 ppm (dd,1H):
mass spectrum (m/e):

483(10) M
(129°C |
%Ipnm
-12.07°

(CHC13. c = 1.07%)

NN U b b W

FRE 1



Table 2 (continued)

10

15

20

21

1-(Isobutyloxy-
carbonyl)-ethyl
(R-isomer)

Oil;

'u-NMR (CDCI,.

400 MHz):
.92 ppnm
.60 ppm
.95 ppm
.32 ppm
.43 ppm

(d,6H),
(d.3H),
(q.1H),
(s.3H),
(s,3H),

.90-3.99% ppm (m,2H),
.32 ppm (g,1lH),
.73 ppm (s,1H),
.36 ppm (d,1lH),
.96 ppm (q,lH):
mass spectrum (m/e):
430(12) M ;
() 20°C -
Dom
~14.57°

(CHCIB. c = 1.07%)

NS ww N - O

25

30

35

22

l1-(tert.Butoxy- Loil:

1H-NMR (CDC13,

400 MHz):

1.46 ppm (s,9H),
1.54 ppm (d4,3H),
1.56 ppm (s,2H),
2.32 ppm (s,3H),
3.44 ppm (4,3H),

.17 ppm (q,1lH),

.73 ppm (s,1lH),

.35 ppm (d4,1H),

.93 ppm (q.1lH):
mass spectrum (m/e):
a40(5) M* ’

carbonyl)-ethyl

N g uvoow;
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Table 2 (continued)

10

15

23

1-(Propargyloxy-
carbonyl)-ethyl
{R-isomer)

0il;

1H-—NMR (CDC13.
400 MHz):

1.62 ppm (d.3H),
2.32 ppm (s,3H),
2.49 ppm (t,1H),
3.45 ppm (s,3H),
4.76 ppm (q,2H),
5.35 ppm (q,1H),
5.74 ppm (s,1lH),.
2.35 ppm (d,1lH).
7.96 ppm (gq.1H):
mass spectrum (m/e):

422(22) M*;

20°C
(alpgn =
-16.05°

(CHC13, ¢ = 1.07%)

25

30

35

24

l-(Ethoxycarbonyl)-
-l-methylethyl

0il;

'u-wvr (cpcl,,
400 MHz):

.25 ppm (t,3H),
.66 ppm (d,6H),
.32 ppm (s,3H),
.45 ppm (s,3H),
.2C ppm (q.2H),
.74 ppm (s,1H),
.35 ppm (d.lH),
.87 ppm (q.1H):
mass spectrum (m/e):
426(9) M*

N N Vs W N
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Table 2 (continued)

25

Trimethylsilylmethyl

|
1
|

Resin:

1H-NMR (CDC13,
400 MHz):

.13 ppm (s,9H),
.33 ppm (s,3H),
.45 ppm (s.,3H),
.01 ppm (s,2H),
.74 ppn (s,1H),
.33 ppm (d4,1H),
.82 ppm (4,1H),

d N s W N O

26

i 2-(Trimethylsilyl)-

| -ethyl

~ Resin;

lH—NMR (CDC13.

400 MHz):

94NV o W N O

.06 ppm (s,9H),
.08-1.15 ppm (m,2H),
.3k ppm (s.,3H),
.44 ppnm (s,3H),
.35-4.41 ppm (m,2H),
.73 ppm (s,1H),
.33 ppm (4,1H),
.87 ppm (4,1H),

27

Diethylphosphono-
methyl

Resin;

1H-NMR (CDC1

400 MHz):

3.

1.34 ppm (t,6H),

2.33 ppm (s,3H),
3.44 ppm (s,3H),
4,19 ppm (m,4H),
4.59 ppm (d,2H),
5.73 ppm (s,1lH),
7.37 ppm (d4,1lH),
7.93 ppm (d.1lH).

R T e ude e
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Table 2 (continued)

28 2-(Diethylphosphono)- Resin;

-ethyl 1H-NMR (CDC13.

400 MHz):

1.32 ppm (t,6H),
2.23-2.33 ppm (m,2H).
2.33 ppm (s,3H),
3.44 ppm (s,3H),

. 4.06-4.18 ppm (m,4H),
.50-4.58 ppm (m,2H),
.73 ppm (s,1lH),

.36 ppm (4,1H),

:91 ppm (d,1H)

10

15

NN v

29 5-Norbornen-2-yl M.p. 153-154°C

{mixture of endo/exo
20 form)

30 2-Cyanoethyl Oil:

1H—NMR (d6—DMSO,
200 MHz):

25 ‘ 2.36 ppm (s,3H),
3.05 ppm (t,2H),

; 3.36 ppm (s,3H),
4.49 ppm (t,2H),
5.83 ppm (s,1H),

30 i 7.88 ppm (d,1H),
7.98 ppm (d,1H):; mass
spectrum (m/e): 365
(18), M

35 31 2-(Methylsulphonyl)-ethyl | M.p. 150-152°C
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Table 2 (continued)

L]
[N

2-Norbornanyl 0il;

(exo form) lH—NMR (CDC13.

200 MHz):

1.04-1.27 ppm (m,3H),
1.36-1.66 ppm (m,5H).
1.73-1.88 ppm (m,1lH),
2.32 ppm (s,3H),
.40-2.48 ppm (m,1H),
.45 ppm (s,3H),
.78-4.87 ppm (m,1lH),
.74 ppm (s.lH), }
.33 ppm (d,1H),

§ 7.80 ppm (d,1lH):; mass
spectrum (m/e):

406 (8.5), M

10

15

N U w N

20

33 2-Phenoxyethyl 0il;

}H—NMR (CDC13.

200 MHz):

2.31 ppm (s,3H),

25 3.43 ppm (s.,3H),
1.24-4.32 ppm (m,2H),
4.60-4.68 ppm (m,2H),
5.73 ppm (s,1lH),
6.88-7.00 ppm (m,3H),
30 7.23-7.40 ppm {m,3H),
7.87 ppm (d4,1H); mass
spectrun (m/e): 432

(5.6)., M"

35

. e o R
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Table 2 (continued)

34

2-Allyloxyethyl

N U e W

1670 Cm—l

0il;

lH—NMR (d6—DMSO,
200 MHz):

2.36 ppm (s,3H),
3.36 ppm (s.3H},
3.67-3.75 ppm
.96-4.03 ppm
.38-4.47 ppm
.08-5.3) ppm
.76-5.97 ppm
.85 ppm (d4,1H),

©7.94 ppm (d4d,1H);

infrared (CHCL,):
1715 cm™ Y (vC=0),
(vC=0)

(m,2H),
(m,2H).
(m,2H),
(m.2H).
(m, 2H),

35

2~ (Methoxycarbonyl)-1-
-methylethyl

| 7.88

0il;

o1

“H-NMR (CDClS),
200 MHz):
(s,6H),
(s, 3H),
(s.3H),
(s.3H),
(s,1H),
(d.1H),

1.68 ppm
2.33 ppm
3.45%5 ppm
3.76 ppm
5.75 ppm
7.36 ppm
ppm
spectrum (m/e):
(10) M’

412

{(d,1H): mass
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Table 2 (continued)

36

2-(tert.Butoxycarbonyl)-
-l-methylethyl

N W N

0il;

1H~NMR {CDC1
200 MHz):
1.45 ppm (s,9H),
1.64 ppm (s.,6H),
.33 ppm (s,3H),
.45 ppm (s,3H),
.54 ppm (s,1lH),

.65 ppm (4.1H),

30

v7.80 ppm (4,1H);
spectrum (m/e):-
P (2), M

+

mass

454

37

1-Cyanoethyl

; Oil;
:IH—NMR (d-DMSO,
' 200 MHzZ):

69 ppm (d,3H),

36 ppm (s,3H),
75 ppm (q,1lH),
5.82 ppm (s,1H),
7.92 ppm (d4,1H),
8.92 ppm (4,1H);
spectrum (m/e):

(28), M"

1.
2.33 ppm (s.3H),
éa
5.

mass

36%
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Table 2 (continued)

T e

38

l1-(Ethoxycarbonyl)-1-
-methylpropyl

0il;

lH-NMR (CDC13.
200 MHz):

0.98 ppm (t,3H),
1.26 ppm (t,3H).
1.68 ppm (d4,3H),

.33 ppm (4.3H),
.46 ppm (s,3H),

.75 ppm (4, 1H),
.35 ppm (4,1lH),
7.84 ppm (4,1H);
spectrum (m/e):

(a), M

R B2 B - S S I S

.64-2.36 ppm (m,2H),

.08-4.26 ppm (m,2H),

mass

440

39

Methoxycarbonylmethyl

Oil;

}H—NMR (CDClB.
200 MHz):

2.33 ppm (s,3H),
3.45 ppm (s,3H),
3.79 ppm (s,3H),
4.84 ppm (4,2H),
5.74 ppm (s,1lH),
7.38 ppm (4,1lH),

8.00 ppm (d4,1H): mass

spectrum (m/e):
(30), M*

384
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Table 2 (continued)

40 l-(Isopropoxycarbonyl)- {oil:
ethyl 1y NMR (cDCl,,
(R)-isomer 400 MHz):

1.23-1.27 ppm (m,6H),
1.56-1.61 ppm (m,3H),
2.32 ppm (s,3H),

3.45 ppm (4,3H),
5.03-5.10 ppm (m,1H),
5.24 ppm (q.1lH),

5.73 ppm (s,1lH),

7.3% ppnm (d,1H),

7.94 ppm (gq,1lH);
[a]go = -19.06°
(CHCla. c = 0.61%)

Examples 41-58

The compounds of formula I listed-in‘Table 3 herein-
after are obtained analogously to the procedure described
in Example 1 from 2-chloro-5-(3,6-dihydro-2,6-dioxo-3-
~methyl-4~trifluoromethyl-1(2H)-pyrimidinyl]-benzoic acid
via its acid chloride:

N o
l \\T/¢ CooR?

Cl
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Table 3

Example R

Physical date

41 2-Allyloxyethyl

0il;
1H-NMR (d6—DMSO.
200 MHz):

3.41 ppm (s.3H),

3.
.96
.40
.09
.77
.56
.54
.75
7.

NN bW

64

80

-3.76 ppm (m,2H),
-4.,03 ppm (m,2H),
-4.48 ppm (m,2H),
-5.32 ppm (m,2H),
-5.97 ppm (m,1lH),
ppm (s,1lH),

ppm (dd,1lH),

ppm (4,1H),

ppm (d,1H);

Infrared (CHCla):

1

1730 cm ~ (vC=0),
1690 cm”* (vC=0)

i

42 2-Norbornanyl
(exo form)

M.

P.

126-127°C

43 2-(Methoxycarbonyl)-1-

-methylethyl

| M.

P.

156-157°C

i — - S . -

U SR
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Table 3 (continued)

> 44 1-(1sopropoxycarbonyl)- 1H—NMR (dS—DMSO.
ethyl (S-isomers) 200 MHz):
1.20 ppm (4,3H),.
1.23 ppm (d,3H),
Lo 1.52 ppm (d,3H),
3.40 ppm (s,3H),
t 4.96 ppm (septet,lH),
* 1 5.22 ppm (q.1lH),
| . 6.57 ppm (s.1H),
©7.57 ppm (dd, 1H),
135 ©7.78 ppm (d,1H).
+7.86 ppm (d,1H):; mass
! i spectrum (m/e): 462
i (10), M*;
‘ '[a]go = +14.4°
20 é " (CHCl,, c = 0.6%)
45 ' 1-(Ethoxycarbenyl)-1- M.p. 135-137°C !
E ~-methylpropyl (racemate) i
i !
25 46 | 1-(tert.Butoxycarbonyl)-1~ M.p. 173-174°C i
-methylethyl |
47 1-(Allyloxycarbonyl)-1~ M.p. 109-111°C
~-methylethyl
30
48 1-(Cyclapentyloxycarbonyl)—%M.p. 130-133°C
-l-methylethyl
49 1-Carboxy-l-methylethyl M.p. 201-203°C
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Table 3 (continued)

2 e~ —e—

50

2-Propacgyloxyethyl

0il:
1

H-NMR (d6—DMSO.
200 MHz):

.55
.53
.75
.78

K

.40 ppm (s,3H).
.44 ppm (t,1H),
.72-3.80 ppm (m,2H),
.19 ppm (d,2H),
.41-4.48 ppm (m,2H),

ppm (s, 1H),

ppm (d4d,1H).

ppm (d.1H):

spectrum (m/e):

(3).

+

M

mass
430

51

|

| 1-Methyl-2-phenoxy-ethyl

(racemate)

Oil;
1

H-NMR (d6-DMSO.
200 MHzZ):

1.42 ppm (d4d,3H),
3.40 ppm (s,3H),
4.10-4.26 ppm (m,2H),
5.36-5.50 ppm (m,1lH),
6.56 ppm (s,1H).
6.86-7.01 ppm (m,3H),
7.19-7.32 pbm (m,2H),
7.51 ppm (dd,1H),
7.69 ppm (d.,1H),
"~ 7.74 ppm (d,1H);
spectrum (m/e): 482

(8).

+

M

mass

i
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Table 3 (continued)

1
52 1l-(Ethoxycarbonyl)-ethyl H-NMR (d6—DMSO.

(S-isomer) 200 MHz):

.21 ppm (t,3H),
.53 ppm (4,3H),
.40 ppm (s,3H),
.17 ppm (q,2H),
.28 ppm (g,1H),
.35 ppm (s,1H),
.56 ppm (q,1lH),
.77 ppm (d4,1H),
15 7.88 ppm (d,1H):
[a];o = +12.4°
(CHC13. c = 1.04%)

10

NN o U oe W

‘ : 53 1-(Ethoxycarbonyl)-1- lH—NMR (d6—DMSO,
20 . -methylethyl + 200 MHz):
.19 ppm (t,3H),
.62 ppm (s,6H),
.40 ppm (s,1lH),
.16 ppm (q.2H),
.55 ppm (s,1lH),
.54 ppm (d.1H),
.76 ppm (4,1H),
7.80 ppm (d,1H); mass
spectrum (m/e):462
30 (4), o

25

NN o bh W e

54 (2-Methylpropionyl)methyl M.p. 127-129°C

35
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Table 3 (continued)

55

l1-Acetylethyl

lH-NMR (CDC13.

200 MHz):

1.53
2.25
.56
.33
.38
.33
.62
.84

N N N W

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

(d4.38),
(s,3H).
(q.3H),
(q.1H),
(s,1H),
(q.1H).
(d.1H).
(d.1H):

56

l-Acetyl-1l-methylethyl

195-

198°C

57

2-Ethoxycarbonyl-1-
-methylethyl

mos W NN

1H-NMR (CDC13.

200 MHz):

.23
.42
.60
.80
.55
.14
.55
6.38
7.29
7.59

- 7.71

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

(t,3H),
(d,3H),
(q.1H),
(q.1H).
(q.3H),
(q,2H),
(m,1H),
(s,1H),
(g.1H),
(d,1H),
(d.1H):

58

1-Cyano-l1-methylethyl

182-

184°C
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Examples 59-62

5 The compounds of formula 1 listed in Table 4 herein-
after are obtained analogously to the procedure described
in Example 1 via its acid chloride:

10 R

N COOR

15 g4 Cl _

Table 4

20 {Example R R R R R Physical data

59 , CH 2-Allyl- F H C2F5 lH—NHR (CDC13.
oxyethyl 200 MHz):
3.56-3.60 ppmt (m,3H),
- 3.72-3.80 ppm (m,2H), |
4.01-4.08 ppm (m,2H),
4.44-4.52 ppm (m,2H),
5.15-5.24 ppm (m,1H),
5.24-5.36 ppm (m,1H),
5.80-6.01 ppm (m,1H),
6.36 ppm (s,1H),
7.40 ppm (d,1H),
7.93 ppm (d,1H);
infrared (CHcla):
1735 em™ 1 (vC=0),

1680 cm t (vC=0)

30
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Table 4 (continued)

60

CHF

2-Allyl-
oxyethyl

; CH

200 MHz):

.66-3.74
.97-4.03
L40-4.47
.09-5.18
.18-5.31
.78-5.97

ppm
ppm
ppm
ppm
ppm
ppm

IH-NMR (d6—DHSO,

.43 ppm (s,3H),

(m,2H),
(m,2H),
(m,2H),
(m,1H),
(m,1H),
(m,1H),

.08 ppm (s,1H),

.90 ppm (d,1H),

.90 ppm (t,1H),

.11 ppm (d,1H);

infrared (CHC13):
1735 cm b (vC=0),
1695 cm

0 ~N N OV Ve W WwN

b (vC=0)

61

CHF

1-(Ethoxy-
carbonyl)-
-l-methyl
ethyl

H

M.p. 91-93°C

62

CH

2-Allyl-
oxyethyl

CF

1 . ,
H-NMR (d -DMSO,
200 MHz):

3.40-3.44
3.67-3.74
3.96-4.03
4.41-4.48
5.10-5.18
5.18-5.32
5.78-~7.98

ppm
ppm
ppm
ppm

ppm

ppm
ppm

(m,3H),

(m,2H),

(m,2H), °

(m,2H),
(m,1H),
(m,1H),
{m,1HY,

7.95 ppm (d,1H),
8.06 ppm (d,1H);
infrared (CHCl)):

-1 3
1760 cm

(vC=0),
1690 cm -

(vC=0)
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Exanmnple 63

2-Allyloxyethyl 2-chloro-4-fluoro-5-[2-methoxy-6-0xo-
-4-trifluoromethyl-1(6H)-pyrimidinyl]l-benzoate, m.p.
74-77°C, is obtained analogously to the procedure
described in Example 1 from 2-chloro-4-fluoro-5-[2-
-methoxy-6-oxo-4-trifluoromethyl-1(6H)-pyrimidinyl]-benzoic
acid via its acid chloride and 2-allyloxyethanol.

Example 64

A mixture of 1.5 g of l-methoxycarbonyl-l-methylethyl
2-chloro-5-[3,6-dihydro-3,4-dimethyl-2,6-dioxo-1(2H)-
-pyrimidinyl]-4-fluorobenzoate and 0.4 g of copper(1l)
cyanide in 20 ml of 1,3-dimethyl-3,4.5,6-tetrahydro-2(1H)-
~-pyrimidinone is heated to 220°C under nitrogen for
6 hours. After cooling to room temperature the mixture is
filtered and the filtrate is dissolved in 200 ml of ethyl
acetate. The solution is washed four times with 50 ml of
water each time, the combined organic phases are dried and
concentrated under reduced pressure. In this manner there
is obtained l-methoxycarbonyl-l-methylethyl 2-cyano-5-
-[3,6-dihydro-3,4~dimethyl-2,6-dioxo-1(2H)-pyrimidinyl]-
-4-fluorobenzoate, mass spectrum {(m/e): 403 (10) M+,

Example 65

l-Cyanoethyl 2-cyano-5-[3,6-dihydro-3,4-dimethyl-2,6-
-dioxo-1(2H)-pyrimidinyl]-4~fluorobenzoate, mass spectrum
{(m/e): 356 (17) M+, is obtained analogously to the
procedure described in Example 64 from l-cyanoethyl
2-chloro-5-{3,6-dihydro-3,4-dimethyl-2,6-dioxo-1(2H)-
-pyrimidinyll-4-fluorobenzoate and copper(l) cyanide.
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Example 66

4.9 g of sodium hydride (50% dispersion in white
0il) are added to 120 ml of dimethylformamide while
stirring and the mixture is cooled to -5°C. At this
temperature a solution of 22.4 g of ethyl 3-amino-4,4,4~
~trifluorocrotonate in 180 ml of diethyl ether is added
dropwise during 30 minutes. The reaction mixture is
stirred at room temperature for one hour and thereafter
cooled to -65°C. A solution of 28 g of ethyl 2-(2-chloro-
-5-isocyanato-benzoyloxy)-2-methylpropionate in 100 ml of
dimethylformamide is now added dropwise during 30 minutes.
The reaction mixture is stirred at -65°C for 2 hours;
thereafter it is left to warm to room temperature. The
reaction mixture is introduced into 300 ml of 1N hydro-
chloric acid at 0°C. The mixture is extracted twice with
300 ml of ethyl acetate each time. The organic phases are
back-washed once with 200 ml of water and once with 200 ml
of saturated sodium chloride solution, dried over
anhydrous sodium sulphate and concentrated under reduced
pressure. The residue is recrystallized from ethyl
acetate/n-hexane. There is obtained éthyl 2-{2-chloro-5-
-[3,6-dihydro-2,6-dioxo-4-trifluoromethyl-1(2H)-
-pyrimidinyl]-benzoyloxy}-2-methylpropionate, m.p.
176-177°C.

Example 67

Ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-di0xo-4-penta-
fluoroethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-methyl-
-propionate, m.p. 141-143°C, is obtained analogously to
the procedure described in Example 66 from ethyl 3-amine-
-4,4,5%,5,5-pentafluoropent-2-enocate and ethyl 2-(2-chloro-
-5-isocyanato-benzoyloxy)-2-methyl-propionate.
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Example 68

2.5 g of ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-
-4-pentafluorocethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-
-methyl-propionate and 0.7 g of potassium carbonate are

dissolved in 25 ml of water and 15 ml of dioxan. 0.65 g of

dimethyl sulphate is added thereto and the reaction
mixture is stirred at room temperature for 38 hours.
Thereafter, 100 ml of water are added thereto; and the
mixture is extracted twice with 200 ml of ethyl acetate
each time. The organic phases are back-washed once with
150 ml of saturated sodium chloride solution, dried over
anhydrous sodium sulphate and concentrated under reduced
pressure. The residue is purified by chromatography on
silica gel with ethyl acetate/n-hexane (l:4). There is
thus obtained ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-
-dioxo-3-methyl-4-pentafluoroethyl-1(2H)-pyrimidinyl]-
~benzoyloxy}-2-methyl-propionate which is recrystallized
from diethyl ether/n-hexane; m.p. 114-115°C.

Example 69

Analogously to the procedure described in Example 68,
from ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-4-
-triflueromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-
-methyl-propionate and diethyl sulphate there is obtained
ethyl 2-{2-chloro-5-1(3,6-dihydro-2,6-dioxo-3-ethyl-4-~
trifluoromethyl-l(2H)—pyrimidiny1]-benzoyloxyf—z—methyl—
propionate as an oil;

R (d,-DMSO, 200 MHz): 1.20 ppm (t, 3H), 1.24 ppm
(t, 3H):, 1.62 ppm (s, 6H), 3.87 ppm (g, 2H), 4.16 ppm (q.
2H), 6.55 ppm (s, 1H), 7.57 ppm (dd, 1H), 7.75 ppm (d,
1H)Y, 7.82 ppm (d. 1H).
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Example 70

0.35 g of sodium hydride (50% dispersion in white
0il) is added to 40 ml of dimethylformamide while
stirring. 2.9 g of ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-
-dioxo-4- trifluoromthyl _1(2H)-pyrimidinyl]-benzoyloxy}-
-2-methyl-propionate [sic] are added portiorwise as the solid.
After completion of the addition the mixture is stirred at
room temperature for a further hour. 1.2 g of allyl
bromide are now added in one portion. The reaction mixture
is stirred at room temperature for 18 hours and thereafter
introduced into 100 ml of water at 0°C. The mixture is
extracted twice with 150 ml of ethyl acetate each time.
The organic phases are washed once with 100 ml of
saturated sodium chloride solution, dried over anhydrous
sodium sulphate and concentrated under reduced pressure.
The residue is purified by chromatography over silica gel
with ethyl acetate/n-hexane (l:4). There is obtained ethyl
2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-3-(2-propenyl)-4-
-trifluoromethyl-1(2H)-pyrimidinyl]l-benzoyloxy}-2-
-methyl-propionate as an oil: _
Ly R (d,-DMSO, 200 MHz): 1.19 ppm (t, 3H), 1.62 ppm
(s, 6H), 4.15 ppm (q, 2H), 4.42-4.53 ppm (m, 2H),
5.14-5.34 ppm (m, 2H), 5.78-6.00 ppm (m, 1H), 6.60 ppm (s,

1H), 7.58 ppm (dd4., 1H), 7.75 ppm (4, 1H), 7.83 ppm (4, 1H).

Example 71

Analogously to the procedure described in Example 70,
from ethyl 2-{2-chléro-5-(3,6-dihydro-2,6-dioxo-4-
-trifluoromethyl-1{2H)-pyrinidinyl]-benzoyloxy}-2-
-methyl-propionate and propargyl bromide there is obtained
ethyl 2-{2-chloro-5-(3,6-dihydro-2,6-dioxo~3-(3-
-propynyl)-4-trifluoromethyl-1(2H)-pyrimidinyl}-benzoyl=
oxy}-2-methyl-propionate as an oil;

B
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'H-NMR (d,-DMSO. 200 MHz): 1.19 ppm (t, 3H), 1.62 ppm
(s. 6H)., 3.43 ppm (t, 1H)., 4.16 ppm (g, 2H), 4.63 ppm (d,
2H). 6.64 ppm (s. 1H), 7.60 ppm (dd, 1H), 7.76 ppm (d.
1H), 7.85 ppm (4, 1H).

Example 72

A mixture of 9 g of ethyl 2-[2-chloro-4-fluoro-5-(3-
-oxo-pentanoyl)-aminobenzoyloxy)]-2-methyl-propionate,
2.7 g of urethane and 0.9 g of p-toluenesulphonic acid in
150 ml of benzene is heated. During the reaction period of
five hours the water which is formed in the reaction is
separated. The solvent is then evaporated under reduced
pressure. There is thus obtained crude ethyl 2-{2-
-chloro-4-fluoro-5-[3-(ethoxycarbonyl)amino-pent-2-enoyl]-
amino-benzoyloxy}-2-methyl-propionate.

0.6 g of sodium is dissolved cowmpletely in 50 ml of
ethyl a-hydroxyisobutyrate. This solution is combined
with the crude ethyl 2-{2-chloro-4-fluoro-5-[3-(ethoxy-
carbonyl)amino-pent-3-enoyllamino-benzoyloxy}-2-methyl-
-propionate and stirred at 120°C for 4 hours. After
cooling,this reaction mixture is introduced inte 100 ml of
1N hydrochloric acid at 0°C. The mixture is extracted
twice with 150 ml of ethyl acetate each time, back-washed
twice with 200 ml of water each time, dried over anhydrous
magnesium sulphate and concentrated under reduced
pressure. The residue is purified by chromatography on
silica gel with ethyl acetate/n-hexane (3:2). There is
obtained ethyl 2-{2-chloro-4-fluoro-5-I3,6-dihydro-2,6-
-dioxo-4-ethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-methyl-
-propionate which is recrystallized from diethyl ether/
n-hexane; m.p. 166-167°C.

T T Caa
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Example 73

A mixture of 1.2 g of ethyl 2-{2-chloro-4-fluoro-5-
-[3,6-dihydro-2,6-dioxo-4-ethyl-1(2H)-pyrimidinyl]}-
-benzoyloxy}-2-methyl-propionate, 0.4 g of dimethyl
sulphate and 0.7 g of potassium bicarbonate in 30 ml of
acetone is heated to reflux temperature for 3 hours. The
reaction mixture is treated with 200 ml of water and
extracted twice with 150 ml of ethyl acetate each timef
The organic phases are washed once with 100 ml of
saturated sodium chloride solution, dried over anhydrous
sodium sulphate and concentrated under reduced pressure.
The residue is purified by chromatography over silica gel
with ethyl acetate /n-hexane (3:2). There is thus obtained
ethyl 2-{2-chlore-4-fluoro-5-[3,6-dihydro-2,6-dioxo-3-
-methyl-4-ethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-methyl-
-propionate as an oil,
1H—NMR (d6-DMSO): 1.19 ppm (t, 6H), 1.61 ppm (s, 6H),

2.66 ppm (q, 2H), 3.37 ppm (s, 3H), 4.15 ppm (g, 2H), 5.72
ppm (s, 1H), 7.86 ppm (4, 1H), 7.99 ppm (d4d, 1H).

I1. Preparation of the starting materials of formulae XII,
XV and XVIII

Example 74

10 g of 2-chloro-4-fluoro-5-nitro-benzoic acid, 5 ml
of thionyl chloride and 2 drops of N,N-dimethylformamide
are heated to reflux temperature for 4 hours.
Subsequently, the reaction mixture is evaporated to
dryness and dissolved in 20 ml of dioxan. This solution,
which consists mainly of the acid chleride of the above-
-mentioned bznzoic acid and the solvent, is added dropwise
to a solution of 9.1 g of ethyl a-hydroxy-isebutyrate,

7 ml of triethylamine and 100 mg of 4-(dimethylamino)-
-pyridine in 35 ml of dioxan. The reaction mixture is then
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heated to reflux temperature for 24 hours. Then, the
reaction mixture is left to cool and is treated with

200 ml of 2N hydrochloric acid. The mixture is now
extracted three times with 250 ml of ethyl acetate each
time. The organic phases are washed once with 200 ml of 2N
hydrochloric acid, once with 200 ml of water, once with
200 ml of 2N potassium bicarbonate solution and twice with
200 ml of saturated sodium chloride solution each time,
dried over anhydrous magnesium sulphate and evaporated
under rerduced pressure. The residue is purified by
chromitography over silica gel with ethyl acetate/n-hexane
(l:4). In this manner there is obtained ethyl 2-(2-chloro-
-4-fluoro-5-nitro-benzoyloxy)-2-methyl-propionate which is
recrystallized from diisopropyl ether/n-hexane; m.p. .
55-57°C,

A mixture of 10 g of finely powdered iron, 50 ml of
ethanol, 11 ml of water and 1 ml of concentrated hydro-
chloric acid is heated to 65°C while stirring. To this
mixture is added dropwise during 2 hours a solution of
15 g of ethyl 2-(2-chloro-4-fluore-S-nitro-benzoyloxy)-2-
-methyl-propionate in 15 ml of ethanoi in such a manner
that the temperature does not rise above BO°C. After
completion of the addition the reaction mixture is stirred
at 70°C for a further 16 hours. After cooling the reaction
mixture is suction filtered over Celite®. The Celite®
is rinsed well with water and with ethyl acetate. The
filtrate is adjusted to pH 8 with 2N potassium bicarbonate
selution. It is once more filtered over Celite®and again
rinsed with water and ethyl acetate. The filtrate is now
extracted three times with 400 ml of ethyl acetate each
time. The organic phases are back-washed twice with 300 ml
of saturated sodium chloride solution eac¢h time, dried
over anhydrous magnesium sulphate and evaperated under
reduced pressure. The residue is fractionated in a high
vacuum and distilled. In this manner there is obtained
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ethyl 2-(5-amino-2-chloro-4-fluoro-benzoyloxy)-2-methyl-
-propionate, b.p. 146-151°C/0.07 torr.

Example 75

Analogously to the procedure described in Example 74,
from 2-chloro-S-nitro-benzoic acid via its acid chloride
and ethyl a-hydroxy-isobutyrate there is obtained ethyl
2-(2-chloro-5-nitro-benzoyloxy)-2-methyl-propionate, m.p.
64-66°C, which is subsequently reduced to ethyl 2-(5-
-amino-2-chloro-benzoyloxy)-2-methyl-propionate. B.p.
200-230°C/0.1 torr;
1H-NMR (CDC13, 200 MHz): 1.28 ppm (t, 3H), 1.69 ppm
(s. 6H), 3.79 ppm (s, 2H), 4.23 ppm (q, 2H), 6.72 ppm (dd,
1H), 7.10 ppm (d. 1H), 7.19 ppm (d, 1H).

Example 76

A solution of 40 g of diphosgene in 150 ml of ethyl
acetate is heated to 65°C while stirring. To this solution
is added dropwise a solution of 40 g of ethyl 2-(5-amino-
~2-chloro-benzoyloxy)-2-methyl-propionate in 70 ml of
ethyl acetate. After completion of the addition the
reaction mixture is heated to reflux temperature for
3 hours. Thereafter, the solvent is distilled off. The
residue is distilled in a bulb-tube at 200-230°C and
0.1 torr. In this manner there is obtained ethyl 2-(2-
-chloro-5-isocyanato-benzoyloxy)-2-methyl-propionate,
1H—NMR (CDCl,. 200 MHz): 1.29 ppm (t. 3H), 1.71 ppm
(s, 6H), 4.25 ppm (g, 2H), 7.14 ppm (dd, 1H), 7.40 ppm (4,
1H), 7.52 ppm (d. 1H).

Example 77

5.7 g of 2,2-dimethyl-1,3-dioxane-4,6-dicne
("Meldrum's acid") and 6.3 ml of pyridine are placed in
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25 ml of methylene chloride and the mixture is cooled to
O;C while stirring. At this temperature 3.8 ml of
propionyl chloride are added dropwise during 30 minutes.
The reaction mixture is then stirred at room temperature
for one hour and thereafter introduced at 0°C into 100 ml
of 1N hydro chloric acid. The mixture is extracted
rapidly twice with 250 ml of diethyl ether each time. The
organic phases are washed twice with 150 ml of saturated
sodium chloride solution each time, dried over anhydrous
magnesium sulphate and concentrated. The residue is taken
up in 50 ml of toluene. 12 g of ethyl 2-(5-amino-2-chloro-4-
fluoro-benzoyloxy)-2-methyl-propionate are added thereto
and the mixture is heated to reflux temperature for
4 hours. The reaction mixture is stirred for 16 hours,
during which it cools to room temperature. The reaction mixture
is introduced-'into 150 ml of 1N hydrochloric acid. The
mixture is extracted three times with 250 ml of diethyl
ether each time. The organic phases are back-washed twice
with 150 ml of saturated sodium chloride solution each
time, dried over anhydrous magnesium sulphate and
concentrated under reduced pressure. The residue is
purified by chromatography on silica gel with ethyl
acetate/n-hexane (l:1). In this manner there is obtained
ethyl 2-[2-chloro-4-fluoro-5-(3-oxo-pentanoyl)-amino-
-benzoyloxyl~-2-methyl-propionate as an oil,
1H-NMR (CDC13, 200 MHz): 1.14 ppm (t, 3H), 1.27 ppm
(t, 3H), 1.70 ppm (s. 6H), 2.63 ppm (q, 2H), 3.63 ppm (s,
2H), 4.23 ppm (g, 2H), 7.24 ppm (d, 1H)., 8.82 ppm (d, 1lH),
9.70 ppm (s, 1H).

I1I. Formulation Examples:

Example 78

An emulsifiable concentrate contains the following

ingredients:

e e A P ORI S o e e L
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Compound in accordance with the invention

(active ingredient) 50 g/1
N-Methylpyrrolidone (solubilizer) 200 g/1
Nonylphenol-(l0)ethoxylate (non-ionic

emulsifer) 50 g/1
Calcium dodecylbenzenesulphonate (anionic

emulsifier) 25 g/l
Mixture of alkylbenzenes (solvent) ad 1000 ml

The active ingredient and the emulsifiers are
dissolved in the solubilizer while stirring and the
solution is made up to 1 litre with the solvent.

The resulting emulsifiable concentrate can be

emulsified in water and then gives a ready-for-use spray
liquor having the desired concentration.

Example 79

For the manufacture of a 25% spray powder the

ingredients listed hereinafter are mixed with one another:

Compound in accordance with the ianvention

(active ingredient) 25 g

Silicic acid, hydrated

(carrier material, milling aid) 5g

Sodium lauryl sulphate (wetting agent) lg

Sodium lignosulphonate (dispersing agent) 2 g

Kaolin (carrier material) 67 g
100 g

Subsequently, the mixture is finely milled using a
pinned disé mill or comparable milling aggregate.

Upon stirring into water the resulting spray powder
gives a fine suspeénsion which is suitable as a ready-for-
use sgpray liquor.

U
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Claims

1. Compounds of the general formula

Tl
6
. , N COOR? !
R
0
4
R RB

wherein

1 . o
R signifies hydrogen, C1_4-alky1, C3 or 4-alkeny1,

, C3 or 4-alkyny1 or C1_4—haloa1kyl.
R signifies C1_6-alkylsulphonyl-cl_4-alkyl,

di(Cl_s-alkyl)phosphono—cl_4—alkyl, t:i(Cl_e—
—alkyl)silyl—cl_4—a1kyl. c ~alkanoyl-C

2-7 1-4~
~alkyl, carboxy-C -alkyl. (Cl_s—alkoxy)-

1-4
ca:bonylncl_Q-alkyl. HC3_9-(a-alkyl-
alkyLidene)]iminooxy;(Cl_6-a1koxy)catbonylb
—C1_4—alkyl. (C3_6-alkenyloxy)carbonyl-cl_4a
~alkyl, (C3_6—a1kynyloxy)cazbonylvcl-4-alkyl,
(C3_8-cycloalkyloxy)carbonyl—cl_4—alkyl. phenoxy~
—CI_A-alkyl. C3-6 1—4falky1‘
C3_8-cycloalkenyloxy—cl_4—alkyl, Cc

alkenyl, C6 B-bicycloalkyl. C

-alkenyloxy-C
S_B—CYClo—

6_8-b1cycloalkenyl.

c -cyanealkyl or C —alkynyloxy—cl q-alkyl.

2-7 3-8
signifies halogen or cvyang,

signifies hydrogen or halogen,

signifies hydrogen, fluorine or C -alkyl and

1~-4
signifies Cl_4-a1ky1 or C1q4-haloa1kyl or

and R6 together form trimethylene or tetramethylene,

2 - )
(€, - TS A

and the corresponding enol ethers of those compounds of
formula I in which R1 is other than hydrogen or



- - 67 -

Cl_q*haloalkyl as well as salts of those compounds of

formula I in which rt signifies hydrogen.
3 2
2. Compounds according to claim 1, wherein R” is
other than carboxy-cl_q-alkyl. Rs signifies hydrogen,
fluorine or C1_4—alky1 and R6‘signifies C1_4-a1ky1

or Cl_q—haloalkyl as well as their enol ethers and salts,

10
3. Compounds according to claim 1 or 2, wherein Rl

signifies methyl, R3 signifies chlorine or bromine, R4
signifies hydrogen or fluorine, R5 signifies hydrogen,
fluorine or methyl and R6 signifies methyl, triflucro-
methyl or pentafluocoet}&§,
15
4, Compounds according to claim 1, wherein R3
signifies cyano.

5. Compounds according to any one of claims 1 to 4,

2-7 4-alky10
(le6—alkoxy)cazbogyl—cl_q—alkyl, {[C3_9—(a-

-alkylalkylidene)]iminooxy-(C
-alkyl, (C3—6

-alkynyloxy)carbonyl-C

20 wherein RZ signifies C —alkanoyl—cl_

1_6-a1koxy)carbonylr
—Cl_4 -alkenyloxy)carbonyl-Cl_q-alkyl,

(C3-6
25 alkyloxy)carbonyl—cl_

1_4-a1kyl or (C3_8-cyclo-

4—alkyl.
6. A compound according to claim 2, ethyl 2-{2-

-chloro-5-[3,6-dihydro-3,4-dimethyl-2,6-dioxo-1(2H)-

-pyrimidinylj-4-fluorobenzoyloxy}-2-methyl-propionate,.

30
7. A compound according to claim 1, selected from:
methyl 2-{2-chloro-5-[3,6-dihydro-3,4-dimethyl-2,6~
~-dioxo-1(2H)-pyrimidinylj-4-fluorobenzoyloxy}-2-methyl-
35 -propionate,

tert.butyl 2-{2-chloro-5-[3,6-dihydro-3,4-dimethyl-
-2,6-dioxo~1(2H)-pyrimidinyl)-4-fluorobenzoyloxy}-2-
-methyl-propionate,

s cetn S PO
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ethyl 2-ethyl-2-{2-chloro-5-[3,6-dihydro-3,4-
;dimethyl-z.6—dioxo—1(ZH)—py:imidinyl]—4-£1uorobenzoy1—
oxy}-propionate,

methyl 2-{2-chloro-5-[{3,6-dihydro-2,6-dioxo-3~
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]l-benzoyloxy}-
-2-methyl-propionate,

isopropyl 2-{2-chloro-5-{3,6-dihydro-2,6-diox0-3-
~-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-
-propionate,

ethyl 2-ethyl-2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-
~3-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyl-
oxy}-propionate,

tert.butyl 2-{2-chloro-5-(3,6-dihydro-2,6-dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-
-2-methyl-propionate,

allyl 2-{2-chloro-5-[3.,6-dihydro-2,6-dioxo-3-methyl-
-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-
-methyl-propionate,

cyclopentyl 2-{2-chloro6-5-{3,6-dihydro-2,6-dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-
-2-methyl-propionate, _

ethyl 2-{2-chlero-5-[3,6-~dihydro-2,6~dioxo~3-methyl-
-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-
-propionate,

ethyl 2-{2-chloro-5-[3,6~dihydro-2,6-dioxo-3-methyl-
-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-2-
-methyl-propienate,

l-acetylethyl 2-chloroe-5-[3,6-dihydro-2,6-dioxo-3~
-methyl-4-triflueromethyl-1(2H)-pyrimidinyl]-benzoate and

ethyl 3-{2—chloro_5-[3,6—dihydro—2,6-dioxo—3—methy1-
-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-
-butanoate.

8. A weed control composition, which contains an
effective amount of at least one compound of the general
formula
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N COOR 1

R R

wherein

1 . e
R signifies hydrogen, C

C3 or 4—a1kyny1 or C

1_4—a1ky1. C3 or 4—alkenyl.

1_4-haloa1kyl,
R signifies\C1_6-alkylsulphonyl-cl_q-alkyl,
d1(Cl_s—alkyl)phosphono—cl_é—alkyl, Crl(Cl_G—

-alkyl)511yl—cl_4-alkyl. C2~7-alkanoyl-cl_4-

-alkyl, carboxy-C -alkyl, (Cl_é—alkoxy)-

1-4
carbonyl—c1 4-a1ky1¢{fc369—(a—alkyl-
alkylidene)]iminooxy—(CI_G—alkoxy)carbOnyl}-
-Cl_4—alkyl. (C3—6
-alkyl, (C3_6-alkynyloxy)carbonyl-c
(Ca_a—cycloalkyloxy)carbonyl-—cl_4
—Cl_e-alkyl. C3 ¥ 1-4
C3_s—cycloa1kenyloxy-cl74—alkyl. C
alkenyl, C6 s-bicycloalkyl. C
-cyanoalkyl or C

-alkenyloxy)carbonyl-cl_4e
1_4—alkyli
-alkyl., phenoxy-
-alkyl,

-cyclo-

6-a1kenyloxy—c

5-8

6_8—b1cycloalkenyl.

<, v 3_6-alkynyloxy—cl_4;alkyl,

signifies halogen or cyano.
signifies hydrogen or halogen,

signifies hydrogen, fluorine or C -alkyl and

1-4

signifies C -alkyl or C -haloalkyl or

‘ 1-4 1-4
and R6 together form trimethylene or tetramethylene,
or of an enol ether of such a compound I in which Rl is
-haloalkyl or of a salt of
1

U o U b w

R
R
R
R
R

other than hydrogen or'cl_4

such a compound 1 in which R- signifies hydrogen,

as well as formulation adjuvants.
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9. A weed control composition according to claim 8,
i . 2 . .
wherein R in formula I is other than carboxy-C; ,-
5 -alkyl. R5 signifies hydrogen, fluorine or Cl_4-a1ky1

and R6 signifies C 4-a1ky1 or C 4—ha10a1ky1.

1- 1-

10. A weed control composition according to claim 9,
which contains an effective amount of ethyl 2-{2-chloro-
10 -5-{3,6-dihydro-3,4-dimethyl-2,6-dioxo-1(2H)-pyrimidinyl]-
-4-fluorobenzoyloxy}-2-methyl-propionate as well as
formulation adjuvants.

11. A weed control composition according to claim 8,

which contains an effective amouni of at least one

e compound selected from the group
methyl 2-{2-chloro-5-[3,6-dihydro-3,4-dimethyl-2,6-
-dioxo-1(2H)~pyrimidinylj-4-£fluorobenzoyloxy}-2-methyl-
30 -propionate,
tert.butyl 2-{2-chloro-5-73,6-dihydro-3,4-dimethyl-
-2,6-dioxo-1(2H)-pyrimidinyll-4-fluorobenzoyloxy}-2-
-methyl-propionate, .
ethyl 2-ethyl-2-{2-chloro-5-{3,6-dihydro-3,4-
~-dimetiayl-2,6-dioxo-1(2H)-pyrimidinyl]-4-fluofobenzoyl-

25 oxyl-propionate,

methyl 2-{2-c¢hloro-~5-{3,6-dihydro-2,6-dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]l-benzoyloxy}-
—Z—methyl—propionateL

isopropyl 2-{2-chloro-5-[3,6~dihydro-2,6-dioxo-3-

30 -methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-

-propionate,

ethyl 2-ethyl-2-{2-chloro-5-[3,6~dihydro-2,6-dioxo~
-3-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyl-
oxy}-propionate,

35 tert.butyl 2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-3-
XQ%QZRN —@ethy1-4—trif%ueromethYI—l(ZH)-pyrimidinyl]»benzoyloxy}
Ay :3 -2-methyl-propionate,

&
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~allyl 2-{2-chloro-5-{3,6-dihydro-2,6-dioxo-3-methyl-
-4-trifluoromethyl-1(2H)-pyrimidinyl}-benzoyloxy}-2-~
5 -methyl-propionate,
cyclopentyl 2-{2-chloro-5-{3,6-dihydro-2,6-dioxo-3-
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl]}-benzoyloxy}-

; -2-methyl-propionate,
ethyl 2-{2-chlero-5-{3,6-dihydro-2,6-dioxo-3-methyl-
10 —-4-trifluoromethyl-1(2H)-pyrimidinyl]-benzoyloxy}-

-propionate,

ethyl 2-{2-chloro-5-[3,6-dihydro-2,6-dioxo-3-methyl-
-4-trifluoromethyl-1(2H)-pyrimidinyl}-benzoyloxy}-2-
-methyl-propionate,

l-acetylethyl 2-chloro-5-(3,6-dihydro-2,6-dioxo-3-

[T

15
-methyl-4-trifluoromethyl-1(2H)-pyrimidinyl)-benzoate and
ethyl 3-{2-chloro-5-(3,6-dihydro-2,6~dioxo-3-methyl-
-4—trifluoromethyl—1(2H)-pyrimidinyl]-benzoyloxy}
-butanoate,
20 . .
as well as formulation adjuvants.
12. A process for the manufacture of compounds of the
general formula
25
R6
CooR? I
30 RS
R3
wherein
35 Rl signifies hydrogen, C1_4-alky1, C3 oF 4—a1keny1.
C -alkynyl or C. _-haloalkyl,
- 3 or 4 2°YOY 1-1 Y
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R signifies Cl_e-alkylsulphonyl—cl_4-alky1.
d1(Cl_s—?lkyl)phosphono-cl_4-alky1, trl(Cl_s—
-alkyl)311yl—cl_4-alky1. C2_7-a1kanoy1—cl_4—

-alkyl, carboxy-C 4-alkyl, (Cl 6—a1koxy)-

1-
carbonyl-cl_4—alky1. {[03_9-(a-a1ky1—

alkylidene)lininooxy-(C -alkoxy)carbonyl}-

1-6

—Cl_4-alkyl. (C3_6-a1kenyloxy)carbonyl—Cl_4—

-alkyl, (C3 6—alkynyloxy)carbony1—c1 4-a1ky1.
(C3_8—cycloa1kyloxy)ca:bonyl-cl 4—a1ky1, phenoxy-
-C, _4-3lkyl, C,_ -alkenyloxy:-C, ,-alkyl,

C3_8—cycloalkenyloxy—C1_4-alkyl, C5 B—cyclo—

alkenyl, C6 8—bicycloalky1, C6 a—bicycloalkenyl,

c2_7-cyanoa1kyl or C3_6-alkynyloxyecl_4-alky1,

signifies halogen or cyano,

signifies hydrogen or halogen,

signifies hydrogen, fluorine or C,_,-alkyl and
Cl_q—alkyl or C1-4
together form trimethylene or tetramzthylene,

signifies
and R6
and of the corresponding enol ethers of those compounds of

-~-haloalkyl or

W W o o ™
m oo U oe W

formula 1 in which R1 is other than hydrogen or
C1_4—haloalky1 as well as of salts of those compounds of
formula 1 in which Rl signifies hydrogen, which process

comprises

a) for the manufacture o6f those coempounds of formula I in
. 1 . .. . . .

which R signifies hydrogen as well as, if desired, of

metal salts of these compounds, subjecting a compound of

the general formula

H
6 |
Y
2
| o COOR
R’ c-or’ I
1]
0
4 3
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wherein Rz. R3. R4. Rs and R have the

. ces . 7 . s o
significances given above and R signifies lower
alkyl.

to a cyclization under basic conditions and, if desired,

6

converting a metal salt of the uracil derivative of
formula I which may be obtained into the acidic form
(R1 = hydrogen) by treatment with an acid,

b) for the manufacture of those compounds of formula I'in
which Rl signifies hydrogen and R6 is other than
C1_4—haloa1ky1 as well as, if desired, of metal salts of
these compounds, subjecting a compound of the general

formula

6’ I?
R N\\szo
OR’ 2
Hy COOR
RS I11
0
R4 R3

wherein Rz. R3, R4. RS and R7 have the .

significances given above and 36' signifies Cl-q'
-alkyl or together with RS signifies trimethylene or
tetramethylene,

to a cyclization under basic conditions and, if desired,

converting a metal salt of the uracil derivative of

formula 1 which may be obtained into the acidic form

CRL = hydrogen) by treatment with an acid,

c) for the manufacture of those compounds of formula 1 in

~a1kyl.‘c3 or 4-a1keny1,

~-haloalkyl, subjecting a uracil

. -1 . s
which R signifies Cl_4
3 ~alkynyl or ¢
C3 of 4 alkyayl or C1_4
derivative of the general formula
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R \\T/xN\\T/?O
) N COOR2 1
~
5 %y
R
o]
R4 R

wherein Rz. R3. R4, R5 and R6 have the

significances given above,
to an alkylation with an appropriate alkylating agent
-alkyl., C -alkenyl, C

1-4 3 or 4
4—haloalkyl‘group.

containing a C
-alkynyl or C

3 or 4~
1-

d) for the manufacture of those compounds of formula I in
A SN . .
which R™ 1is other than hydrogen and of the corresponding

enol ethers, esterifying a benzoic acid of the general

formula

COOH N
w

wherein Rl signifies C1_4-a1kylf (o

! 3 or 4~
-alkenyl, C -alkynyl or C. . -haloalkyl and
3 PRI 3 or 1-4
R, R, R® and R  have the significances given
above,

or the corresponding enol ether, whete the benzoic acid
or its enol ether can be present in the form of a reactive
derivative, with a hydroxy compound of the general formula
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HO-RZ \'%

wherein Rz has the significance given above,
or with a reactive derivative of this hydroxy compound,

e) for the manufacture of those compounds of formula I in

. 1. . . .
which R 1is other than hydrogen, subjecting a benzoic
acid ester of the general formula

”
Tl
6
R N \1/¢c
| 5
: N 7 COQOR Vi
R
(0]
g4 3
" 3 4 5

wherein R© , R, R, R™ and R§ have the
significances given above and R8 signifies Cl_s—
-~alkyl, Cz_q—alkenyl. C2_4-alkynyl or C2_6—
~alkoxyalkyl,
to a trans-esterification reaction with a hydroxy compound
of formula .V given above, Wwhereby the reagent V has a
h%gher boiling point tham the alkanol, alkenol or alkynol
R OH,

f) for the manufacture of those compounds of formula I in
. 3 . s , _ , .. 5

which R signifies cyano and of the corresponding enol

ethers, treating a Z-halo-benzoate of the general formula
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Tl
)
R N\\T/’o
| 2 .
) N COOR 1
RD
(0]
/
r? R’
wherein R3 signifies halogen and Rl. Rz, R47

5 6 . s .
R and R have the significances given above,

or the corresponding enol ether with a metal cyanide,
g) for the manufacture of the enol ethers of the

compounds of formula I, treating a uracil derivative of
the general formula

VII

wherein Rz, R3¢ RQ, R5 and'R6 have the

significances given above and Hal signifies chlorine

or bromine,
with an alkanol, alkenol or alkynol RIJOH'in the
presence of an organic base or with the corresponding
alcoholate, alkenolate or alkynolate of the general formula

M

# % e
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R' MO VIII
wherein R]l has the significance given above and M® signifies
one equivalent of a metal ion,
and, if desired, converting a thus-obtained compound of formula I in
which R1 signifies hydrogen into a salt.

13. A process according to claim 12, wherein R
carboxy—C1_4-a1ky1, R5 signifies hydrogen, fluorine or C]_4—a1ky1
and R® signifies C;_,-alkyl or C,_,-haloalkyl and wherein the
compounds of formula I and their enol ethers and salts are manufactured
by process variant a), ¢), d), e) or g) and, if desired, by conversion
into a salt.

14. A 3-aryluracil derivative substantially as hereinbefore
described with reference to any one of Examples 1 to 73.

15. A process for preparing a 3-aryluracil derivative substantially
as hereinbefore described with reference to any one of Examples 1 to 73.

16. A 3-aryluracil derivative whenever prepared by the process in
accordance with any one of claims 12 to 14 or 15.

17. A weed rcontrol composition substantially as hereinbefore
described with reterence to Examples 78 or 79.

18. A weed control composition comprising a weedicidally effective
amount of a compound in accordance with any one of claims 1 to 7, 14 or
16 and a weedicidally effective excipient, diluent, carrier and/or
adjuvant.

19. A method for the control of weeds, which process comprises
treating the locus to be protected against weeds and/or the weeds with an
effective amount of a compound in accordance with any one of claims 1, 4,
5, 7, 14 or 16 or of a composition in accordance with claim 8, 11, 17 or
18.

2 is other than

20. A method for the control of weeds, which method comprises
treating the locus to be protected against weeds and/or the weeds with an
effective amount of a compound in accordance with any one of claims 2, 3,
6, 14 or 16 or of a composition in accordance with claim 9, 10, 17 or 18.

DATED this SIXTEENTH day of SEPTEMBER 1992
Ciba-Geigy AG
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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Abstract

The invention is concerned with compounds of the

formula
Tl
6
R N\\T/ao
l N COOR2
= 1
R
0
r? r3

wherein\Rl, Rz. R3. R4, R5 and R6 have the

significances given in the description, as well as enol
ethers and salts thereof and their manufacture. The
compounds have herbicidal properties and are accordingly
suitable as active ingredients of weed control
compositions. The invention is also concerfied with weed
centrol compositions containing one or more of such
substances and with the use 6f the substances or
compositions for the control of weeds.
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ANNEX TO THE INTERNATIONAL SEARCH REPORT
ON INTERNATIONAL PATENT APPLICATION NO.  (H 9000153

SA 37743

This annex lists the patent family members relating to the patent documents cited in the above-menvioned international search repor:.
The members are as contained in the European Patent Office EDP file on 17/99/90 . )
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent document Publication Patent family Publication
cited in search report date member(s) date
EP-A- 0195346 24-09-86 AU-B- 591890 21-12-89

AU-A- 5498186 25-09-86
US-A- 4760163 26-07-88
US-A- 4746352 24-05-88
JP-A- 61221178 01-10-86

EP-A- 0255047 03-02-88 AU-A- 7637187 11-02-88
US-A- 4859229 22-08-89
JP-A- 63041466 22-02-88
IA-A- 8705466 02-02-88

EP-A- 0260621 23-03-88 AU=A- 7849087 31-03-88
US-A- 4812164 14-03-89
JP-A- 63107967 12-05-88
ZA-A- 8706839 18-03-88
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For more details about this sinnex : see Official Journal ¢f the European Patent Office, No. 12/82
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INTERNATIONALER RECHERCHENBERICHT

internationales Aktenzeichen PCT/CH 90/00153

1. KLASSIFIKATION DES ANMELDUNGSGEGENSTANDS (be: menreren Kisssifikati VoY

sing alle Y )6

int .Clt

Nach der Internationalen Patentkiassifikation {1PC) oder nach der nationalen Klassifikation und der IPC

§ C 07 D 239/54, C 07 C 239/70, C 07 D 239/96, A 01 N 43/54

. RECHERCHIERTE SACHGEBIETE

Recherchierter Mindestprufstoff’

Klassifikationssystem

Klassifikationssymbole

5

int.Cl. C 07 D 239/00

Recherchierte nicht zum Mindestprufstoff gehorende Veroffentlichungen, soweit diese
unter die recherchierten Sachgebiete failen

1. EINSCHLAGIGE VEROFFENTLICHUNGENS®

Art® Kennzeichnung der Veroffentlichung'l,soweit erforderlich unter Angabe der maBgeblichen Teile12

Betr. Anspruch Nr.13

24. September 1986
siehe Seiten 1,14;

A EP, A,
3. Februar 1988

A EP, A,
23. Marz 1988

A EP, A, 0195346 (F. HOFFMANN-LA ROCHE & CO.)

Anspriiche

0255047 (F. HOFFMANN-LA ROCHE & CO.)

siehe Seite 1; Anspriiche

0260621 (F. HOFFMANN-LA ROCHE & CO.)

siehe Seiten 1,2,11,15-34

1,8,12

1,8,12

1,8,12

* Besondere Kategorien von angegebenen V'eréffemlichungenmr

“A* Verdffentlichung, die den aligemeinen Stand der Technik
definiert, aber nicht als besonders bedeutsam anzusehern ist

“E" 3lteres. Dokument, das jedoch erst am oder nach dem interna-
tionalen Anmeidedatum verdffentlicht worden ist

=L Veroffentlichung, ¢ie geeignet ist, einen Priorititsanspruch
zweifelhaft erscheinen zu lassen, oder durch die das Verof-
fentlichungsdatum einer anderen im. Recherchenbericht ge:
nannten \erdffentlichung belegt werden soll ader die aus einem.
anderen _besonderen Grund angegeben ist {wie ausgefihrt)

Q" Verbffentlichung, dieé sich auf eine miindliche Offenbarung,
eine Benutzung, eine Ausstellung oder andere Malnahmen
bezieht

“p* Verdffentlichung, die vor dem internationalen Anmeldeda-
tumn, aber nach dem beanspruchten Priorititsdatum veroffent-
licht worden ist

“T” Spatére Veroffentlichung, die nach dem internationalen An-
meldedatum oder dem Prioritatsdatum veréffentiicht worden
ist und mit der Anmeidung nicht kollidiert, sondern nur zum
Verstandnis 'dés der Erfindung zugrundeliegenden Prinzips
oder der ifr zugrundeliegenden Theorie angegeben st

X" Veroffenttichung von besonderer Bedeutung; die beanspruch-
te Erfindung kann nicht als neu ader auf erfinderischer Tiatig-
keit beruhend betrachtet werden

"Y* Veroffentlichung von besonderer Bedeutung;die beanspruch-
te Erfindung kann nicht als auf erfinderischer Tatigkeit be-
ruhend betrachtet werden, wenn die Verdffentlichung mit
einer oder mehreren anderen Verdffentlichungen dieser Kate-.
gorie in Verbindung gebracht wird und diese Verbindung fir
einen Fachmann naheliegend ist

“&" Veroffentlichung, die Mitglied derseiben Patentfamilie ist

IV. BESCHEINIGUNG.

Datum des Abschlusses der internationalen Recherche

14. August 1990

Absendedatum des internationaien hecherchenh,erieﬁt-‘s

19. 09 50

Ime;nat‘vonale Rechérchéﬁbehér,dé—

Europaisches Patentamt

Unterschrift des bevollmichtigten Bedienstp:

R.J. Eernicse

Formiblate PCT/ISA/210 (Blatt 2) (Januar 1988)
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EPO FORM P0473

ANHANG ZUM INTERNATIONALEN RECHERCHENBERICHT

UBER DIE INTERNATIONALE PATENTANMELDUNG NR.

CH 9000153
SA 37743

In diesem Anhang sind die Mitglieder der Patentfamilien der im obengenannten internationalen Recherchenbericht angefiibrten

Patentdokumente angegeben.

Die Angaben iiber die Familienmitglieder entsprechen dem Stand der Datei des Europaischen Patentamts am 17/09/90
Diese Angaben dienen nur zur Unterrichtung und erfeigen ohne Gewihr.

Im Recherchenbericht Datum der Mitglied(er) der Datum der
angefiihrtes Patentdokument Veraffentlichung Patentfamilie Veriffentlichung

EP-A- 0195346 24-09-86 AU-B- 591890 21-12-89
AU-A- 5498186 25-09-86
US-A- 4760163 26-07-88
US-A- 4746352 24-05-88
JP-A- 61221178 01-10-86

EP-A- 0255047 03-02-88 AU-A- 7637187 11-0..-88
US-A- 4859229 22-08-89
JP-A- 63041466 22-02-88
ZA-A~ 8705466 02-02-88

EP-A- 0260621 23-03-88 AU-A- 7849087 31-03-88
US-A- 4812164 14-03-89
JP-A- 63107967 12-05-88
ZA-A-

8706839

18-03-88

Fiir niihere Einzelheiten zu diesem Anhang : siehe Amtsbiatft des Europaischen Patentamts, Nr.12/82
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