
0 080 301 Description This invention relates to organic compounds having
biological activity and in particular to organic compounds having
herbicidal properties, to processes for the preparation of such compounds,
to 5  intermediates useful in the preparation of such compounds and to
herbicidal compositions and processes utilizing such compounds. The use of
certain cyclohexane-1,3-dione derivatives as grass herbicides is known in
the art. For example, the "Pesticide Manual" (C R Worthing Editor, The
British Crop Protection Council, 6th Edition 1979) describes the
cyclohexane-1,3-dione derivative known commercially as alloxydim-sodium
(methyl 3- 10
[1-aliyloxyimino)butyl]-4-hydroxy-6,6-dimethyl-2-oxocyclohex-3-ene-carboxyl
ate) and its use as a grass herbicide. This compound is disclosed in
Australian Patent No 464 655 and its equivalents such as UK Patent No 1 461
170 and US Patent No 3 950 420. Acyl derivatives of the enol form of
related cyclohexanedione compounds are disclosed as herbicides in Japanese
Patent Publication No 7676245 (See Chemical Abstracts 1977, 86, 16357h).
Other related 15  cyclohexanedione compounds are disclosed as acaricides in
Japanese Patent Publication No 78124617 (See Chemical Abstracts 1979, 90,
98580v). More recently, at the 1980 British Crop Protection Conference
("1980 British Crop Protection Conference - Weeds, Proceedings Vol 1,
Research Reports", pp 39 to 46, British Crop Protection Council, 1980), a
new cyclohexane-1,3-dione grass herbicide code named NP 55
(2-(N-ethoxybutrimidoyl)-5-(2- 20
ethylthiopropyl)-3-hydroxy-2-cyclohexene-1-one) was announced. This
compound is disclosed in Australian Patent Application No AU-Al-35,314178
and its equivalents. As indicated above, both alloxydim-sodium and NP 55
are grass herbicides, that is, herbicides which selectively control the
growth of grass weeds (mono-cotyledonous plants) in broad-leaved crops
(dicotyledonous plants). 25      At the 1978 International Union of Pure
and Applied Chemistry Fourth International Congress of Pesticide Chemistry
("Advances in Pesticide Science - Part 2", pp 235-243, Pergamon Press,
1979), in a paper discussing the chemical structure and herbicidal activity
of alloxydim-sodium, Iwataki and Hirono made the following disclosure about
the herbicidal selectivity between wheat and oats of certain 5-phenyl
substituted cyclohexane-1,3-dione derivatives: 30      "When substituted
phenyl groups were introduced at the C-5 position (Table 6), the
selectivity between wheats and oats such as Avena fatua and Avena sativa
was observed. The selectivity was found only in the case of
para-substituents at the phenyl nucleus and the effect was not found in the
case of di- or tri-substitution. Even in the para-substituents, the degree
of activity or selectivity was different. The best result was obtained when
the methyl group was introduced at the para-position and the hydroxy or the
35  methoxy derivative gave moderately good results". It has now been found
that certain 5-phenyl substituted cyclohexane-1,3-dione derivatives in
which the phenyl ring is substituted with more than one methyl group
exhibit particularly useful cereal selective herbicidal activity.
Accordingly the invention provides a compound of formula 1: 40 [err] [err] 



RI is selected from the group consisting of: hydrogen, [err]
alkyl[err]alkenyl; C2 to C, alkynyl; 50  substituted C, to C, alkyl wherein
the alkyl group is substituted with a substituent selected from the group
consisting of [err] alkoxy, [err] alkylthio, phenyl and substituted phenyl
wherein the benzene ring is substituted with from one to three substituents
selected from the group consisting of halogen, nitro, cyano, [err] alkyl,
[err] haloalkyl, [err] alkoxy and [err]lkylthio; [err] (alkyl) sulfonyl;
benzene sulfonyl; substituted benzenesulfonyl wherein the benzene ring is
substituted with from one to three 55  substituents selected from the group
consisting of halogen, nitro, cyano, [err] alkyl, [err] haloalkyl, [err] to
[err] alkoxy and[err] alkylthio; C2 to [err] alkanoyl; benzoyl and
substituted benzoyl wherein the benzene ring is substituted with from one
to three substituents selected from the group consisting of halogen, nitro,
cyano, [err] alkyl, [err] haloalkyl, [err] alkoxy and [err] alkylthio;
2-furoyl; 3-furoyl; 2-thenoyl; 3- thenoyl; and an inorganic or an organic
cation selected from the alkali metal ions, the alkaline earth metal 60
ions, transition metal ions and the ammonium ion [err]   wherein[err] are
independently selected from the group consisting of: hydrogen; [err] alkyl;
substituted [err]alkyl wherein the alkyl group is substituted with a
substituent selected from the group consisting of hydroxy, halogen and
[err] alkoxy; phenyl; benzyl; and the groups substituted phenyl and
substituted benzyl wherein the benzene ring is substituted with from one to
three substituents selected from the group consisting of halogen, nitro, 65
cyano, [err] alkyl, [err] haloalkyl, [err]alkoxy and [err] alkylthio; 2
0 080 301 [err] is selected from the group consisting of: [err] alkyl;[err]
alkenyl; C2 to C. haloalkenyl; C2[err] alkynyl; C2 to [err] haloalkynyl;
substituted C, to Cs alkyl wherein the alkyl group is substituted with a
substituent selected from the group consisting of halogen, C, to [err]
alkoxy, C, to [err] alkylthio. phenyl and substituted phenyl wherein the
benzene ring is substituted with from one to three substituents selected 5
from the group consisting of halogen, nitro, cyano, C, to [err] alkyl, C,
to[err] haloalkyl, C, to C, alkoxy and C, to C. alkylthio; R3 is selected
from the group consisting of: C, to C, alkyl; C, to C, fluoroalkyl; C2 to
C. alkenyl; C2 to C, alkynyl; and phenyl; and n is an integer chosen from 3
to 5. 10     When in the compound of formula I R' is chosen from acyl the
nature of the acyl group is not narrowly critical. Although not intending
to be bound by theory, it is believed that when R' is acyl the acyl group
is removed in the plant by hydrolysis to give the corresponding compound of
formula I in which [err] is hydrogen. Suitable acyl groups include:
alkanoyl, for example C2 to C6 alkanoyl; aroyl, for example benzoyl and
substituted benzoyl wherein the benzene ring is substituted with from one
to three substituents chosen 15  from the group consisting of halogen,
nitro, cyano, C, to C, alkyl, C, to C, haloalkyl, C, to Cs alkoxy, and C,
to Cs alkylthio; and heteroaroyl, for example 2-furoyl,,3-furoyl, 2-thenoyl
and 3-thenoyl. When in the compound of formula,  RI is chosen from an
inorganic or organic cation the nature of the cation is not narrowly
critical. Although not intending to be bound by theory, it is believed that
when R1 is a cation the cation is removed in the plant to give a compound
of formula I wherein R1 is hydrogen. Suitable 20  inorganic cations include
the alkali and alkaline earth metal ions, heavy metal ions including the
transition 



metal ions, and the ammonium ion. Suitable organic cations include the
cation [err] wherein [err], RG and R7 are independently chosen from the
group consisting of: hydrogen; C, to CI0 alkyl; substituted C, to CIO alkyl
wherein the alkyl group is substituted with a substituent chosen from the
group consisting of hydroxy, halogen and C, to Cs alkoXy; phenyl; benzyl;
and the groups substituted phenyl and substituted 25  benzyl wherein the
benzene ring is substituted with from one to three substituents chosen from
the group consisting of halogen, nitro, cyano, [err] alkyl, C, to[err]
haloalkyl, C, to [err] alkoxy and C, to C, alkylthio. It should be
recognized that when  is hydrogen the compounds of the invention may exist
in any one of three tautomeric forms as shown below: 30
[err] 0 Suitable R' include hydrogen, C, to Cs alkyl, C, to Cs alkenyl, C2
to C, alkynyl, C2 to C. alkanoyl, C, to C, alkyl substituted with C1 to C.
alkoxy,[err]alkylthio, phenyl or substituted phenyl wherein the benzene
ring is substituted with from one to three substituents chosen from the
group consisting of halogen, nitro, 55 cyano, [err] alkyl, C, to C,
haloalkyl, C1 to C, alkoxy and C, to C, alkylthio, benzoyl or substituted
benzoyl wherein the benzene ring is substituted with from one to three
substituents chosen from the group consisting of halogen, nitro, cyano, C1
to Cs alkyl, C, to C, haloalkyl, C, to C,, alkoxy and C1 to C, alkyithio,
C, to C, (alkyl)sulfonyl and benzenesulfonyl or substituted benzenesulfonyl
wherein the benzene ring is substituted with from one to three substituents
chosen from the group consisting of halogen, nitro, cyano, a0 C, to C6
alkyl, C, to C, haloalkyl, C1 to C, alkoxy and C., to C, alkylthio, and the
group M wherein M is an alkali metal ion. Suitable R2 include C1 to Cs
alkyl, C., to C, haloalkyl, C2 to Cs alkenyl, C2 to C. alkynyl and C., to
C. alkyl substituted with C1 to C, alkoxy, C, to C, alkylthio, phenyl or
substituted phenyl wherein the benzene ring is substituted with from one to
three substituents chosen from the group consisting of halogen, nitro,
cyano, 65 [err] alkyl, C1 to Cs haloalkyl, C, to C, alkoxy and C1 to C,
alkylthio. 3    I 0 080 301 Suitable R3 include C1 to C6 alkyl, C2 to C6
alkenyl and C2 to C6 alkynyl. Preferred R1 include: hydrogen; C2 to C*
alkanoyl; benzoyl and substituted benzoyl wherein the benzene ring is
substituted with from 1 to 3 substituents selected from the group
consisting of halogen, nitro, C, to C, alkyl and C, to C, alkoxy; and an
inorganic or organic cation selected from the alkali metal 5ions, the
alkaline earth metal ions, transition metal ions and the ammonium ion
R4R5R6R7N'3 wherein R', R5, RI and R7 are independently selected from the
group consisting of hydrogen, C, to CI0 alkyl and substituted C1 to C1O
alkyl wherein the alkyl group is substituted with a substituent selected
from the group consisting of hydroxy and C, to C6 alkoxy. More preferred RI
include hydrogen, acetyl, tertiary-butyryl, benzoyl, halobenzoyl,
methylbenzoyl, 10 methoxybenzoyl, nitrobenzoyl, trimethylbenzoyl,
dinitrobenzoyl, the cations of the alkali metals sodium and potassium; the
cations of the alkaline earth metals magnesium, calcium and barium, the
cations of the transition metals manganese, copper, zinc, iron, nickel,
cobalt and silver, the ammonium ion, and the tri- 



and tetra-alkyl ammonium ions wherein alkyl is selected from C, to C6 alkyl
and C1 to Cs hydroxyalkyl. Even more preferred RI include hydrogen,
benzoyl, sodium and potassium. 15     Preferred R2 includes: C1 to C,
alkyl; C2 to C6 alkenyl; C2 to Cs alkynyl; C1 to C, haloalkyl, C2 to C,
haloalkenyl; C, to Cs alkyl substituted with C1 to C, alkoxy; C, to C.
alkyl substituted with C1 to C, alkylthio; and benzyl and substituted
benzyl wherein the benzene ring is substituted with from one to three
substituents selected from the group consisting of halogen, nitro and C1 to
Cs alkyl. More preferred R2 include ethyl, n-propyl, n-butyl, allyl,
propargyl, 2-fluoroethyl, 2-chloroallyl, 20 methylthiomethyl, benzyl,
halobenzyl, methylbenzyl and nitrobenzyl. Even more preferred RI include
ethyl, n-propyl and allyl. Preferred R3 include C, to C, alkyl. More
preferred R3 include methyl, ethyl and n-propyl. Even more preferred R3
include ethyl and n-propyl. Preferred n is an integer selected from 3 to 5.
25     Particularly preferred compounds of the invention include those
compounds of formula I in which the benzene ring is substituted in at least
the 2-, 4- and 6-positions with methyl groups. Specific examples of the
compounds of the invention include those compounds detailed in Table 1
below. TABLE 1 30 OR [err] 3 40 Com-    [err]
R 45        pound No 50 2,4,6-(CH3)3                         [err] 2
2,4,5-(CH3)3           H             C2H5             [err] 55      3
2,3,5.6-(CH3)4         H             C2H5            C2H5 4
2,3,4,6-(CH3)4         H             C2H5             C2H5 5
2,4,6-(CH3)3           COC6H5        C2H5            C2H5 6  2,4,6-(CH3)3
H             CH2CH CH2        [err] 60 7      2,4,6-(CH3)3           H
CH2CH=CH2        C2H5 8      2,4,6-(err)3           H             C2H5
n-C3H7 65 4    0 080 301 TABLE 1 Continued 



Con-     1                            2           3 pound        [err]
R          R           R No 2,4,6-[err]       H       [err] 10
2,4,6-CE3)3         H     [err] 2,4,6-[err] 12     2,4,6-[err]       H
a         C2H5 13     2,4,6-[err]         H          b         [err] 14
2,4,6-[err] 15     [err] 16  2,4,6-[err] 17  2,4,6-[err] 18  2,4,6-(CE3)3
H          c         [err] 19     2,4,6-[err]     a          d
[err] 20  2,4,6-[err]     H          e         [err] 21      2,4,6-[err]
f         [err] 22       2,4,6-[err] 24      2,4,6-[err] 25
2,4,6-[err] 26      2,4,6-[err] 27      2,4,6-[err] 28      2,4,6-[err] 23
2,4,6-[err] 30      2,4,6-(CS3)3        H    [err] 5    0 080 301 TABLE I -
continued pound          (CH  n          R           R2          [err] No
31      2,4,6-[err]        H            C       [err] 32      2,4,6-[err]
H            d       n-C3H7 33      2,4,6-[err] 34      2,4,6- [err] 35
2,4,6-(C3)3         k          [err] 36      2,4,6-[err] 37      2,4,6-
(C3)3          [err] 38      [err] 39      2,4,6-[err] 40      2,4,6-[err] 



41      2,4,6- 42      2, 3.4-[err] 43      2,3,5-[err] 44
3,4,5-([err] 4 5     2, 3, 4, [err] 46      2,3,4,6-[err] 4 7
2,3,4-[err] 4 8     2, 3, 4,6 ( 3 ) 4   [err] 49      2,3,4,5-(C3)4
[err] 50      2,3,45,6-[err] 51      2,3,4,5,6-[err] 52
2,3,4,5,6-[err] 6           2    0 080 301 TABLE 1 - continued Com-   [err]
pound No 53    2,3,4,5,6-(CH3)5  H            [err] 54    2,3,4.5-(CH3)4
H            C2H5          [err] 55    2,3,4,5,6-(CH3)5  B            C2H5
[err] 56    2,3,6-(CH3)3       K           C2H5          C2H5 57
2,3,4,5,6-(CH3)5  Na          C2H5          n-C3H7 58    2,3,4,5,6-(CH3)5
COC6O5       C2H5          n-C3H7 59    2,3,4,6-(CH3)4    H
CH2CH2F       n-C3H7 60    2,3,4,5,6-(CH3)5  H            CH2CH2F
n-C3H7 61    2,3,4,5,6-(CH3)5  H            CH2CH2F       C2H5 62
2,3,4,5,6-(CH3)5  H            CH3           n-C3H7 63    2,3,4,5,6-(CH3)5
N            C2H5          CH 64    2,3i4,5,6-(CH3)5  H            n-C3H7
n-C3H7 65    2,3,4,5,6-(CH3)5  H            CH3           C2H5 66
2,3,4,5,6-(CH3)5  COC6H5       C2H5          C2H5 67    2,3,4,5,6-(CH3)5  H
CH2C(Cl)=CH2 n-C3H7 68    2,3,4,5,6-(CH3)5  H            a             C2H5
69    2,3,4,5,6-(CH3)5    C          C2H5          n-C3H7 70
2,3,4#5,6-(CH3)5   Ni )    C2H5             n-C3H7 71    2,3,4,5,6-(CH3)5
H            CH2SCH3       C2H5 7  



0 080 301 TABLE . - continued Com-    (CH3) n
R3 pound No 72     2,4,6-(CH3)3       Vtl(n-C4H9)4  C2H5        C2H5 73
2,4,6-(CH3))3    m               CH2        C2H5 74      2, 4, 6- ( CH3))3
n             C2H5       C2 H5 75      2,4,6-(CH3J3      o
C2H5       C2H5 76     2, 4, 6-(CH3).3    P              C2H5       C2H5 77
2,4,6-(CH3)3      CH3CO          C2H5       C2H5 78     2, 4, 6-(CH3)3
q              C2H5       C2H5 79      2,4,6-(CH3)3      r
C2H5       C2H5 Footnotes to Table  . a       trans - -              CH2C6a
Cl-4 d   -              CH2C6H43r -4 e   -               H12C6 4F-4 f   -
CH2C6H 4CH3-4 g   _              CO2C6H4  2N 4 h   -              CH
C654C1-3 i   -              CH2C6a3C12-2,4 i   -             COC6N4NO2 -4 k
-              COC6R4N02-3 1   -              COC6B3 (N02)2- 3,S M   -
COC6N H CH4 C6 4 S3 n   -              COC H (CB COC6H24(Ci 3 4 p   -
COC6H4C1-4 q   -              COC(CBH 3 r   -              CH2COOCEH 3 8
0 080 301 The compounds of the invention may be prepared by a variety of
methods and in a further aspect the invention provides methods for the
preparation of compounds of formula 1. Conveniently the preparation of the
compounds of the invention can be considered in three or four 



parts. 5    Pan A involves the formation of a 5-(substituted
phenyl)cyclohexane-1,3-dione of formula IX. This reaction may be carried
out in a two step process by condensing a benzaldehyde derivative of
formula V with acetone to form a ketone of formula VI, which is in turn
condensed with a malonic acid ester of formula VII to give a 5-(substituted
phenyl)cyclohexane-1 ,3-dione of formula IX, either with or without the
isolation of the intermediate of formula Vill. 10    Alternatively, this
preparation may be carried out in a two step process by condensing a
benzaldehyde derivative of formula V with a malonic acid ester of formula
VII to give a benzylidenemalonate derivative of formula X which is in turn
condensed with an acetoacetic acid ester of formula Xl to give a
5-(substituted phenyl)cyclohexane-1,3-dione of formula IX, either with or
without isolation of the intermediate of formula XII. In a further
alternative process this preparation may be carried out by condensing a
cinnamate of    . formula XXI with an acetoacetic acid ester of formula XI
to give a 5-(substituted phenyl)cyclohexane-1,3- dione of formula IX,
either with or without isolation of the intermediate of formula Vill. The
above reaction sequences are set out in SCHEME A parts (i), (ii) and (iii)
respectively below, wherein R represents a C, to Cg alkyl group. 20
A (i) 25         [err] V                                               VI
30 VI 40 45 VIII 50 2) 50 [err] 65 9    0 080 301 ` 2)
[err] [err] x [err] [err] 10 



0 080 301 [err] 10                           XXI
XI 0 [err] [err] 20 [err] [err] 25 [err] 30                           VIII
ix Part B involves the acylation of a compound of formula IX to give a
2-acyl-5-(substituted phenyl)cyclo- 36 hexane-1,3-dione of formula XIII.
This reaction may be carried out by reacting a 5-(substituted
phenyl)cyclohexane-1,3-dione of formula IX with: (iv) a mixture of an acid
anhydride of formula XIV and either a salt of that acid or an alkoxide salt
wherein M is an alkali metal Ion and R is C, to C, alkyl; v) a mixture of
an acid anhydride of formula XIV and the corresponding acid; 40    {vi) an
acid halide of formula XV; (vii) a mixture of an acid halide of formula XV
and the corresponding acid; or (viii an alkali metal or alkaline earth
metal hydride followed by reaction with an acid anhydride of formula XIV or
an acid halide of formula XV. Alternatively this reaction may be carried
out by: 45     {ix) reacting a 5-(substituted phenyl)cyclohexane-1 ,3-dione
of formula IX with an acid halide of formula XV in the presence of pyridine
to give an intermediate 0-acyl derivative of formula XVI; and then: Ix}
reacting the intermediate of formula XVI with a Lewis acid catalyst; (xi)
reacting the intermediate of formula XVI with the corresponding acid of the
acid halide of formula XV; or s0     (xii) reacting the intermediate of
formula XVI with imidazole. Each of these reactions is outlined in SCHEME B
below wherein hal represents halogen. 56 60    0 080 301 SC B (iV) +
(R3CO)20 



(v [err] 0 (vi) 0 Ix Lewis acid X1121 12    0 080 301 (vii) [err] R COhal
XIII (viii) [err] [err] [err] 2) XIV or XV 0 OCOR pyridine 0 XVI 13    0
080 301 (x) (CH 3) XIII 20 25 [err] XIII [ERR] 45 50 Part C involves the
formation of a compound of the invention of formula I wherein R' is
hydrogen, that 



60 is a compound of formula II. This reaction may be carried out either:
{xiii) by reacting a compound of formula XIII with an alkoxyamine
derivative of formula XVII to give a compound of formula II; or (xiv) by
reacting a compound of formula XIII with hydroxylamine to give an
intermediate oxime derivative of formula XVIII and reacting the oxime
derivative of formula XVIII with an alkylating agent of 65  formula XIX to
give a compound of formula II. 14    0 080 301 These reaction sequences are
set out in SCHEME C below wherein L is a good leaving group such as, for
example, chloride, bromide, iodide, sulfate, nitrate, methyl sulfate, ethyl
sulfate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate,
methanesulfonate, fluorosulfonate, fluoromethanesulfonate and
trifluoromethanesulfonate. 5 SCHEME C (xiii) 10 + XIII
XVII 20 R 25 30 [err] 65 15    0 080 301 Compounds of the invention of
formula I wherein R1 is an acyl or a sulfonyl group may be prepared from
compounds of the invention of formula I wherein [err] is hydrogen, that is,
compounds of formula II, by etherification, acylation, or sulfonylation as
required. This reaction is outlined in SCHEME D below. 15 OR [err] 0 25
Compounds of the invention of formula I wherein [err] is an inorganic or
organic cation may be prepared. from the compounds of the invention of
formula I wherein [err] is hydrogen, that is, compounds of formula II, by
reacting said compounds of formula II with an inorganic or organic salt.
For example, the compounds of 



formula I wherein [ERR] is an alkali metal ion may be prepared by reacting
the appropriate compound of formula II with the appropriate alkali metal
hydroxide or alkoxylate. The compounds of formula I wherein 30 [ERR] is a
transition metal ion or an organic cation may similarly be prepared by
reacting the appropriate compound of formula II with an appropriate
transition metal salt or organic base. Alternatively, the compounds of
formula I wherein [ERR] is a transition metal ion or an organic cation may
be prepared by reacting the appropriate compound of formula I wherein RI is
an alkali metal ion with an appropriate transition metal salt or organic
salt. 36     Accordingly, in a further aspect the invention provides a
process for the preparation of a compound of formula I, wherein [ERR]and
[ERR] are as hereinbefore defined, which process comprises: a) reacting a
benzaldehyde derivative of formula V with acetone to give a ketone
derivative of formula VI and reacting the ketone derivative of formula VI
with a malonic acid ester of formula VII, wherein R is [ERR] to [ERR]
alkyl, to give a 5-(substituted phenyl)cyclohexane-1,3-dione derivative of
formula IX; or reacting a 4o benzaldehyde derivative of formula V with a
malonic acid ester of formula VII to give a benzylidene- malonate
derivative of formula X and reacting the benzylidenemalonate derivative of
formula X with an acetoacetic acid ester of formula Xl, wherein R is C, to
[ERR] alkyl, to give a 5-(substituted phenyl)cyclohexane- 1,3-dione
derivative of formula IX; or reacting a cinnamate of formula XXI, wherein R
is C, to [ERR] alkyl, with aN acetoacetic acid ester of formula Xl, wherein
R is C, to [err] alkyl, to give a 5-(substituted phenyl)cyclo- 45
hexane-1,3-dione derivative of formula IX; b) acylating the 5-(substituted
phenyl)cyclohexane-1,3-dione derivative of formula IX with an acid
anhydride of formula XIV or an acid halide of formula XV to give a
2-acyl-5-(substituted phenyl)cyclo- hexane-1,3-dione derivative of formula
XIII; c) reacting the 2-acyl-5-(substituted phenyl)cyclohexane-1,3-dione
derivative of formula XIII with an so alkoxyamine derivative of formula
XVII to give a compound of the invention of formula II or reacting the 2-
acyl-5-(substituted phenyl)cyclohexane-1,3-dione derivative of formula XIII
with hydroxylamine and alkylating the oxime intermediate of formula XVIII
with an alkylating agent of formula XIX, wherein L is a good leaving group,
to give a compound of the invention of formula II; and optionally d)
reacting the compound of the invention of formula II with a compound of
formula XX, wherein L is a 55 good leaving group, or reacting the compound
of the invention of formula II with an inorganic or organic base or salt,
to give a compound of the invention of formula 1. Certain of the
intermediate compounds of formulae VI, VIII, IX, X, XII, XXI, XIII, XVI and
XVIII are novel compounds and therefore as a further embodiment the
invention provides novel compounds of formulae VI, Vlll, IX, X, XII, XXI,
XIII, XVI and XVIII, wherein the substituents are as hereinbefore defined,
and so processes for the preparation thereof. The compounds of formula I
are active as herbicides against monocotyledonous weeds, wild grasses, and
in particular are selectively active against difficultly controllable wild
grasses in crops of cultivated plants. The compounds of the invention are
especially useful in the control of wild grasses such as wild oats and rye
grass in crops of cultivated monocotyledonous plants such as wheat, barley
and other 65 varieties of cereals. 16    



0 080 301 Accordingly, in yet a further aspect the invention provides a
process for controlling monocotyledonous weeds in cultivated crops,
especially wild grasses in cereal crops such as wheat and barley, which
process comprises applying to the crop, or to the growth medium of the
crop, a compound of formula 1, as hereinbefore defined, in an amount
sufficient to severely damage or kill the weeds but insufficient to 5
damage the crop substantially. As hereinbefore indicated, certain
cyclohexane-1,3-dione derivatives, such as those disclosed in Australian
Patent 464,655 and Australian Patent Application No 35,314/78 and numerous
other patents and patent applications, are known to be general grass
herbicides which show no useful cereal selectivity. Moreover, it is known
from the teaching of Iwataki and Hirono ("Advances in Pesticides Science -
Part 2", 10 pp 235-243, Pergamon Press, 1979) that some cereal selectivity
is observed in such cyclohexane-1,3-dione derivatives when a phenyl group
substituted in the para-position is introduced into the 5-position of the
cyclohexane ring but that "The selectivity was found only in the case of
para-substituents at the phenyl nucleus and that the effect was not found
in the case of di- or tri-substitution". Therefore, it is completely
unexpected to find that the cyclohexane-1,3-dione derivatives of the
present invention, which have, located 15 in the 5-position of the
cyclohexane ring, a phenyl group which is in turn substituted with from two
to five methyl groups, are cereal selective herbicides which effectively
control monocotyledonous weeds such as wild oats and rye grass in crops of
sensitive, cultivated monocotyledonous plants such as wheat and barley. It
is even more surprising to find that those cyclohexane-1,3-dione
derivatives of the present invention which have, located in the 5-position
of the cyclohexane ring, a phenyl group which is in turn 20 substituted
with methyl groups in at least the 2-, 4- and 6-positions, are highly
active against monocotyledonous weeds such as wild oats and rye grass at
very low rates of application and at the same time are very safe on wheat,
a sensitive, cultivated monocotyledonous plant. The compounds of formula I
may be applied directly to the plant (post-emergence application) or to the
soil before the emergence of the plant (pre-emergence application).
However, the compounds are, in 25 general, more effective when applied to
the plant post-emergence. The compounds of formula I may be used on their
own to inhibit the growth of, severely damage, or kill plants but are
preferably used in the form of a composition comprising a compound of the
invention in admixture with a carrier. Therefore, in yet a further aspect
the invention provides plant growth inhibiting, plant damaging, or plant
killing compositions comprising a compound of formula I as hereinbefore
defined 30 and an inert carrier therefor. The compositions of the present
invention may be in the form of solids, liquids or pastes. The compositions
include both dilute compositions which are ready for immediate use and
concentrated compositions which may require dilution before use. Therefore,
the concentration of the active ingredient in the compositions of the
present invention will vary depending on the type of formulation and
whether 35 the composition is ready for use such as, for example, a dust
formulation or an aqueous emulsion or -  whether the composition is a
concentrate such as, for example, an emulsifiable concentrate or a wettable
powder, which is suitable for dilution before use. In general the
compositions of the present invention comprise from 0.01% to 99% by weight
of active ingredient. The solid compositions may be in the form of powders,
dusts, pellets, grains, and granules wherein the 4o  active ingredient is
mixed with a solid diluent. Powders and dusts may be prepared by mixing or
grinding the active ingredient with a solid carrier to give a finely
divided composition. Granules, grains and pellets 



may be prepared by bonding the active ingredient to a solid carrier, for
example, by coating or impregnating the preformed granular solid carrier
with the active ingredient or by agglomeration techniques. 45      Examples
of solid carriers include: mineral earths and clays such as, for example,
kaolin, bentonite, kieselguhr, Fuller's earth, Attaclay, diatomaceous
earth, bole, loess, talc, chalk, dolomite, limestone, lime, calcium
carbonate, powdered magnesia, magnesium oxide, magnesium sulfate, gypsum,
calcium sulfate, pyrophyllite, silicic acid, silicates and silica gels;
fertilizers such as, for example, ammonium sulfate, ammonium phosphate,
ammonium nitrate and urea; natural products of vegetable origin such as,
for so  example, grain meals and flours, bark meals, wood meals, nutshell
meals and cellulosic powders; and synthetic polymeric materials such as,
for example, ground or powdered plastics and resins. Alternatively, the
solid compositions may be in the form of dispersible or wettable dusts,
powders, granules or grains wherein the active ingredient and the solid
carrier are combined with one or more surface active agents which act as
wetting, emulsifying and/or dispersing agents to facilitate the dispersion
55  of the active ingredient in liquid. Examples of surface active agents
include those of the cationic, anionic and non-ionic type. Cationic surface
active agents include quaternary ammonium  compounds, for example, the long
chain alkylammonium salts such as cetyltrimethylammonium bromide. Anionic
surface active agents include: soaps or the alkali metal, alkaline earth
metal and ammonium salts of fatty acids; the alkali metal, alkaline so
earth metal and ammonium salts of ligninsulfonic acid; the alkali metal,
alkaline earth metal and ammonium salts of arylsulfonic acids including the
salts of naphthalenesulfonic acids such as butyl- naphthalenesulfonic acid,
the di- and tri-isopropylnaphthalenesulfonic acids, the salts of the
condensation products of sulfonated naphthalene and naphthalene derivatives
with formaldehyde, the salts of the condensation products of sulfonated
naphthalene and naphthalene derivatives with phenol and 65  formaldehyde,
and the salts of alkylarylbenzenesulfonic acids such as
dodecylbenzenesulfonic acid; the 17    0 080 301 alkali metal, alkaline
earth metal and ammonium salts of the long chain mono esters of sulfuric
acid or alkylsulfates such as laurylsulfate and the mono esters of sulfuric
acid with fatty alcohol glycol ethers. Nonionic surface active agents
include: the condensation products of ethylene oxide with fatty alcohols
such as oleyl alcohol and cetyl alcohol; the condensation products of
ethylene oxide with phenols and s alkylphenols such as isooctylphenol,
octylphenol and nonylphenol; the condensation products of ethylene oxide
with castor oil; the partial esters derived from long chain fatty acids and
hexitol anhydrides, for example sorbitan monolaurate, and their
condensation products with ethylene oxide; ethylene oxide/ propylene oxide
block copolymers; lauryl alcohol polyglycol ether acetal; and the
lecithins. The liquid compositions may comprise a solution or dispersion of
the active ingredient in a liquid to carrier optionally containing one or
more surface active agents which act as wetting, emulsifying and/or
dispersing agents. Examples of liquid carriers include: water; mineral oil
fractions such as, for example, kerosene, solvent naphtha, petroleum, coal
tar oils and aromatic petroleum  fractions; aliphatic, cycloaliphatic and
aromatic hydrocarbons such as, for example, paraffin, cyclohexane, toluene,
the 



xylenes, tetrahydronaphthalene and alkylated naphthalenes; alcohols such
as, for example, methanol, 15 ethanol, propanol, isopropanol, butanol,
cyclohexanol and propylene glycol; ketones such as, for example,
cyclohexanone and isophorone; and strongly polar organic solvents such as,
for example, dimethyl- formamide, dimethylsulfoxide, N-methylpyrrolidone
and sulfolane. A preferred liquid composition comprises an aqueous
suspension, dispersion or emulsion of the active ingredient which is
suitable for application by spraying, atomizing or watering. Such aqueous
2o compositions are generally prepared by mixing concentrated compositions
with water. Suitable concentrated compositions include emulsion
concentrates, pastes, oil dispersions, aqueous suspensions and wettable
powders. The concentrates are usually required to withstand storage for
prolonged periods and after such storage to be capable of dilution with
water to form aqueous preparations which remain homogeneous for a
sufficient time to enable them to be applied by conventional spray
equipment. The 25 concentrates conveniently contain from 20 to 99%,
preferably 20 to 60%, by weight of active ingredient. Emulsion or
emulsifiable concentrates are conveniently prepared by dissolving the
active ingredient in an organic solvent containing one or more surface
active agents. Pastes may be prepared by blending the finely divided active
ingredient with a finely divided solid carrier, one or more surface active
agents and optionally an oil. Oil dispersions may be prepared by grinding
together the active ingredient, a 30 hydrocarbon oil, and one or more
surface active agents. Aqueous suspension concentrates may conveniently be
prepared by ball milling a mixture of the active ingredient, water, at
least one surface active agent and preferably at least one suspending
agent. Suitable suspending agents include: hydrophilic colloids such as,
for example, poly(N-vinylpyrrolidone), sodium carboxymethylcellulose and
the vegetable gums gum acacia and gum tragacanth; hydrated colloidal
mineral silicates such as, for example, 35 montmorillonite, beidellite,
nontronite, hectorite, saponite, sauconite and bentonite; other cellulose
derivatives; and poly(vinyl alcohol). Wettable powder concentrates may
conveniently be prepared by blending together the active ingredient, one or
more surface active agents, one or more solid carriers and optionally one
or more suspending agents and grinding the mixture to give a powder having
the required particle size. 40     The aqueous suspensions, dispersions or
emulsions may be prepared from the concentrated compositions by mixing the
concentrated compositions with water optionally containing surface active
agents and/or oils. It should be noted that the compounds of the invention
of formula I wherein [err] is hydrogen are acidic. Therefore, the compounds
of formula I may be formulated and applied as the salts of organic or
inorganic 45 bases. In formulating and employing the compounds of formula I
in the form of their salts either the salts per se, that is the compounds
of formula I wherein [err] is an inorganic or an organic cation, may be
used in the formulation or the compounds of forrmula I wherein R' is
hydrogen may be used in the formulation and the salts generated in situ by
the use of the appropriate organic or inorganic base. The mode of
application of the compositions of the invention will depend to a large
extent on the type 50 of composition used and the facilities available for
its application. Solid compositions may be applied by dusting or any other
suitable means for broadcasting or spreading the solid. Liquid compositions
may be applied by spraying, atomizing, watering, Introduction into the
irrigation water, or any other suitable means for broadcasting or spreading
the liquid. The rate of application of the compounds of the invention will
depend on a number of factors 55 including, for example, the compound
chosen for use, the identity of the plants whose growth is to be 



inhibited the formulations selected for use and whether the compound is to
be applied for foliage or root uptake. As a general guide, however, an
application rate of from 0.005 to 20 kilograms per hectare is suitable
while from 0.01 to 5.0 kilograms per hectare may be preferred. The
compositions of the invention may comprise, in addition to one or more
compounds of the so invention, one or more compounds not of the invention
but which possess biological activity. For example, as hereinbefore
indicated the compounds of the invention are in general substantially more
effective against monocotyledonous plants or grass species than against
dicotyledonous plants or broad-leaved species. As a result, in certain
applications the herbicidal use of the compounds of the invention alone may
not be sufficient to protect a crop. Accordingly in yet a still further
embodiment the invention provides a 55 18    0 080 301 herbicidal
composition comprising a mixture of at least one herbicidal compound of
formula I as hereinbefore defined with at least one other herbicide. The
other herbicide may be any herbicide not having the formula 1. It will
generally be a herbicide having a complementary action. For example, one
preferred class is of mixtures comprising a herbicide 5 active against
broad-leaved weeds. A second preferred class is of mixtures comprising a
contact herbicide. Examples of useful complementary herbicides include: A.
benzo-2,1,3-thiadiazin-4-one-2,2-dioxides such as
3-isopropylbenzo-2,1,3-thiadiazin-4-one-2.2- dioxide (common name
bentazon); B. hormone herbicides and in particular the phenoxyalkanoic
acids such as 4-chloro-2-methyl- 10        phenoxy acetic acid (common name
MCPA), 2-(2,4-dichlorophenoxy)propionic acid (common name dichlorprop),
2,4,5-trichlorophenoxyacetic acid (common name 2,4,5-T), 4(4-chloro-2-
methylphenoxy)butyric acid (common name MCPB), 2,4-dichlorophenoxyacetic
acid (common name 2,4-0), 4-(2,4-dichlorophenoxy)butyric acid (common name
2,4-08), 2-(4-chloro-2-methyl- phenoxy)propionic acid (common name
mecoprop), and their derivatives (eg salts, esters, amides 15       and the
like); C. 3-(4-(4-halophenoxy)phenyll-1,1-dialkylureas such as
3-[4-(4-chlorophenoxy)phenyll-1,1-dimethyl- urea (common name chloroxuron);
D. dinitrophenols and their derivatives (eg acetates) such as
2-methyl4,6-dinitrophenol (common name DNOC),
2-tertiarybutyl-4,6-dinitrophenol (common name dinoterb),
2-secondarybutyl-4,6- 20        dinitrophenol (common name dinoseb) and its
ester dinoseb acetate; E. dinitroaniline herbicides such as
N',N'-diethyl-2,6-dinitro-4-trifluoromethyl-m-phenylenediamine (common name
dinitramine), 2,6-dinitro-N,N-dipropyl-4-trifluoromethylaniline (common
name trifluralin) and 4-methylsulfonyl-2,6-dinitro-N,N-dipropylanjline
(common name nitralin); F. phenylurea herbicides such as
N'-(3,4-dichlorophenyl)-N,N-dimethylurea (common name diuron) 25        and
N,N-dimethyl-N'-[3-{trifluoromethyl)phenyl]urea (common name fluometuron);
G. phenylcarbamoyloxyphenylcarbamates such as
3-[(methoxycarbonyl)aminolphenyl (3-methyl- phenyl)carbamate (common name
phenmedipham) and 3-[(ethoxycarbonyl)aminolphenyl 



phenylcarbamate (common name desmedipham); H. 2-phenylpyridazin-3-ones such
as 5-amino-4-chloro-2-phenylpyridazin-3-one (common name 30
pyrazon); 1. uracil herbicides such as 3-cyclohexyl-5,6-trimethyleneuracil
(common name lenacil), 5-bromo-3- sec-butyl-6-methyluracil (common name
bromacil) and 3-tert-buty-5-chloro-6- methyluracil (common name terbacil);
J. triazine herbicides such as
2-chloro-4-ethylamino-6-(iso-propylamino)-1,3,5-triazine (common name
atrazine), 2-chloro-4,6-di(ethylamino)-1,3,5-triazine (common name
simazine) and 2-azido-4- (iso-propylamino)-6-methylthio-1 ,3,5-triazine
(common name aziproptryne); K. 1-alkoxy-2-alkyl-3-phenylurea herbicides
such as 3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea (common name
linuron), 3-(4-chlorophenyl)-1-methoxy-1-methylurea (common name
monolinuron) and 3-(4-bromo-4-chlorophenyl)-1-methoxy-1-methylurea (common
name chloro- 40         bromuron); L  thiolcarbamate herbicides such as
S-propyl dipropylthiocarbamate (common name verolate); M.
1,2,4triazin-5-one herbicides such as
4-amino-4,5-dihydro-3-methyl-6-phenyl-1,2,4-triazine-5-one (common name
metamitron) and
4-amino-6-tert-butyl-4,5-dihydro-3-methylthio-1,3,4-triazin-5- one (common
name metribuzin); 45    N. benzoic acid herbicides such as
2,3,6-trichlorobenzoic acid (common name 2,3,6-TBA), 3.6-
dichloro-2-methoxybenzoic acid (common name dicamba) and
3-amino-2,5-dichlorobenzoic acid (common name chloramben). 0. anilide
herbicides such as N-butoxymethyl-a-chloro-2',6'-diethylacetanilide (common
name butachlor), the corresponding N-methoxy compound (common name
alachlor), the corresponding 50        N-iso-propyl compound (common name
propachlor) and 3',4'-dichloropropionanilide (common name propanil); P.
dihalobenzonitrile herbicides such as 2,6-dichlorobenzonitrile (common name
dichlobenil), 3,5- dibromo-4-hydroxybenzonitrile (common name bromoxynil)
and 3,5-diiodo-4-hydroxybenzonitrile (common name ioxynil). 55    Q.
haloalkanoic herbicides such as 2,2-dichloropropionic acid (common name
dalapon), trichloro- acetic acid (common name TCA) and salts thereof; R.
diphenylether herbicides such as 4-nitrophenyl
2-nitro-4-trifluoromethylphenyl ether (common name fluorodifen), methyl
5-(2,4-dichlorophenoxy)-2-nitrobenzoate (common name bifenox), 2-
nitro-5-(2-chloro-4-trifluoromethylphenoxy)benzoic acid and
2-chloro-4-trifluoromethylphenyl 3- 6o       ethoxy-4-nitrophenyl ether; S.
N-(heteroarylaminocarbonyl)benzenesulfonamides such as
2-chloro-N-[(4-methoxy-6-methyl-
1,3,5-triazin-2-yl)aminocarbonyllbenzenesulfonamide (commonly known as DPX
4189); and T. miscellaneous  herbicides  including
N,N-dimethyldiphenylacetamide  (common  name diphenamid),
N-(1-naphthyl)phthalamic acid (common name naptalam) and 3-amino-1,2,4- 65
triazole. 19    



0 080 301 Examples of useful contact herbicides include: U. bipyridylium
herbicides such as those in which the active entity is the
1,1'-dimethyl-4,4'- dipyridylium ion (common name paraquat) and those in
which the active entity is the 1,1'- ethylene-2,2'-dipyridylium ion (common
name diquat); 5     V. organoarsenical herbicides such as monosodium
methanearsonate (common name MSMAI; and W. amino acid herbicides such as
N-(phosphonomethyl)glycine (common name glyphosatel and its salts and
esters. The invention is now illustrated by, but in no way limited to, the
following Examples. 10                                         Example 1
2-[1 -(Ethoxyimino)propyl]-3-hydroxy-5-mesitylcyclohex-2-en-1 -one (1) (i)
An aqueous solution of 1% sodium hydroxide (29.5 ml) was added dropwise
over a period of 5 minutes to a suspension of mesitylaldehyde (10.0 g; 68
mmole) in acetone (50 ml) and water (50 ml). The mixture was stirred at a
temperature of [err] for a period of [err] hours and then was extracted
with 15  dichloromethane (200 ml). The organic extract was washed several
times with water, dried over anhydrous sodium sulfate, and the solvent was
removed by evaporation under reduced pressure using a rotary evaporator.
The product 1-(2,4,6-trimethylphenyl)but-1-en-3-one, a viscous oil,
solidified on standing to give a white solid (11.5 g; 90%), mp [err].
Proton magnetic resonance spectrum (err in ppm): 2.25 (12H, m); 6.30 (1H,
d}; 6.88 (2H, s); 7.64 (1H, d}. (ii) Diethyl malonate (10.1 g; 60 mmole)
was added to a solution of sodium metal (1.4 g; 60 mmole) in anhydrous
absolute ethanol (50 ml) and the mixture was heated to reflux temperature.
A mixture of 1- (2A,6-trimethylphenyl)but-1-en-3-one (11 A g; 61 mmole) in
anhydrous absolute ethanol (50 ml) was added over a period of 2 minutes and
the mixture was heated under reflux for a period of 2 hours. An aqueous
solution of sodium hydroxide (7.3 g; 180 mmole in 100 ml of water) was
added and the mixture was heated 25  under reflux for a further [err]
hours. The solution was poured into water (200 ml) and the aqueous mixture
was extracted twice with ethyl acetate (100 ml). The aqueous phase was
acidified with concentrated hydrochloric acid and warmed gently until the
evolution of carbon dioxide ceased. The aqueous mixture was extracted with
ethyl acetate, dried over anhydrous sodium sulfate, and the solvent was
removed by evaporation under reduced pressurer using a rotary evaporator.
The product, 3-hydroxy-5- 30 mesitylcyclohex-2-en-1-one, was obtained as a
pale yellow solid (10.9 g; 77.4%), mp [err] Proton magnetic resonance
spectrum (err-dimethylsulfoxide; [err] in ppm): 2.0-4.1 (14H, m>; 5.2 (1H,
s); 6.8 (2H, s); 11.2 (1H, br.s.). (iii) Propionic anhydride (15.0 ml) was
added cautiously to freshly prepared sodium methoxide (0.47 g; 9 mmole). On
completion of the reaction 3-hydroxy-5-mesitylcyclohex-2-en-1-one (5.0; g;
22 mole) was - 35 added the reaction mixture was heated under reflux at a
temperature of [err] for a period of 2 hours. The - excess propionic
anhydride was removed by evaporation under reduced pressure using a rotary
evaporator. Aqueous 30% sodium hydroxide solution (50 ml) was added to the
residue and the mixture was heated under reflux for a period of 1 hour with
vigorous stirring. After cooling the mixture was acidified with
concentrated hydrochloric acid and the aqueous mixture was extracted with
40  dichloromethane. The organic extracts were dried over anhydrous sodium
sulfate and the solvent was removed by evaporation under reduced pressure
using a rotary evaporator. The product, a brown oil, was purified by
chromatography over silica gel (elutant dichlormethane) to give
3-hydroxy-5-mesityl-2- 



propionylcyclohex-2-en-1 -one (3.17 g; 60.2%) as a pale yellow oil. Proton
magnetic resonance spectrum (err in ppm): 1.60 (3H, t, J=8Hz); 2.24 (3H,
s); 2.37 (6H, s); 2.64-5.26 (7H, m), 6.84 (2H, m); 1&26 (1 H, 45 s). (iv)
Ethoxyamine hydrochloride (0.45 g) and then aqueous 1 % sodium hydroxide
(18.4 ml) were added to a solution of
3-hydroxy-5-mesityl-2-propionylcyclohex-2-ene-1-one (1.2 g; 4.2 mmole) in
anhydrous absolute ethanol (200 ml). The mixture was stirred at room
temperature for a period of 4 hours and then the ethanol was removed by
evaporation under reduced pressure using a rotary evaporator. The residue
was 50 treated with dichloromethane and the organic phase was washed twice
with dilute aqueous hydrochloric acid and twice with water. The organic
phase was dried over anhydrous sodium sulfate and the solvent was removed
by evaporation under reduced pressure to give the product,
2-[1-(ethoxyimino)propyll-3-hydroxy- 5-mesitylcyclohex-2-en-1-one (1.25 g;
93%), as a pale yellow oil. The product was characterized by proton nuclear
magnetic resonance and carbon-13 nuclear magnetic 55 resonance spectroscopy
and spectroscopic data is recorded in Table 4, Example 20. Example 2
Compounds No 2,3 and 4 (see Table 1) were prepared from the appropriate
benzaldehyde derivative following essentially the same procedure as that
described in Example 1 parts (i) to (iv). Each of the 60 products was
characterized by proton nuclear magnetic resonance and/or carbon-13 nuclear
magnetic resonance spectroscopy and spectroscopic data is recorded in Table
4, Example 20. 65 20    0 080 301 Example 3
3-Benzqyloxy-2-(1-(ethoxyimino)propyl]-5-mesityl-cyclohex-2-en-1-one (5) a)
Aqueous 1%  sodium  hydroxide solution (6 ml) was added to a solution of
2-11- (ethoxyimino)propyl)propyl]-3-hydroxy-5-mesitylcyclohex-2-en-1-one
(0.42 g; 1.28 mmole) in acetone (50 5  ml). The mixture was stirred at room
temperature for a period of 5 minutes and then benzoyl chloride (0.2 g) was
added dropwise. The mixture was stirred for a further period of 15 minutes
and then the solvent was removed by evaporation under reduced pressure
using a rotary evaporator. The product was purified by chromatography over
silica gel (eluant dichloromethane) to give
3-benzoyloxy-2-[1-(ethoxyimino)propyll- 5-mesitylcyclohex-2-en-1-one (0.38
g; 68.6%) as pale yellow oil. to     b) A solution of sodium hydroxide
(0.12 g) in water (0.7 ml) was added dropwise, with stirring, to a solution
of 2-[1-(ethoxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1-one (0.89
g) in tetrahydrofuran (9.5 ml). Benzoyl chloride (0.42 g) was added
dropwise, with stirring and the mixture was stirred at room temperature for
a period of 30 minutes. The solvent was removed by evaporation under
reduced pressure and the residue was taken up in dichloromethane and water.
The dichloromethane solution was separated, 15  washed twice with water,
dried, and the solvent evaporated under reduced pressure. The remaining oil
was triturated with petroleum ether (b.p. 40[err]and the solid which formed
was recrystallized from isopropanol to give
3-benzoyloxy-2-[1-(ethoxyimino)propyll-5-mesitylcyclohex-2-en-1-one (0.79
g) as a solid m.p. 94-[err]. 



c) A mixture of 2-i
-(ethoxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1 -one (2.4 g)
anhydrous 20  methyl ethyl ketone (25 ml) and anhydrous potassium carbonate
(1.65 g) was treated dropwise, with stirring, with benzoyl chloride (1.12
g). The mixture was heated under reflux with stirring for a period of 30
minutes and then filtered. The residue was washed with diethyl ether and
the solvent from the combined filtrate and washings was evaporated under
reduced pressure. The residue was taken up in ethyl acetate and the
solution was washed twice with water, dried, and the solvent was evaporated
under reduced 25  pressure to give a dark brown oil. The oil was purified
by chromatography on preparative thin layer chromatography plates (silica
gel; eluent hexane/diethyl ether 75:25) to give 3-benzoyloxy-2-[1-
(ethoxyimino)propyll-5-mesitylcyclohex-2-en-l-one (1.9 g). The product was
characterized by proton nuclear magnetic resonance spectroscopy and
spectroscopic data is recorded in Table 4, Example 21. 30 Example 4
Compounds No 34, 35, 36, 38, 39, 40, 41, 48, 58, 66, 73, 74, 75, 76, 77, 78
and 79 were prepared from compounds No 1,1, 1,7,14,8,6,4,51,50,1,1, 1,
1,1,1 and 1 respectively and the appropriate acid chloride (ethyl
bromoacetate for compound No 79) following one of the procedures described
in Example 3. Each of 35  the products were characterized by proton nuclear
magnetic resonance spectroscopy and spectroscopic data is recorded in Table
4, Example 20. Example 5
2-[1-(Allyloxyimino)butyll-3-hydroxy-5-mesitylcyclohex-2-en-1-one (6) (i)
n-Butyryl chloride (2.3 g; 21.7 mmole) and then pyridine (1.7 g; 21.7
mmole) were added to a stirred mixture of
3-hydroxy-5-mesitylcyclohex-2-en-1 -one (5.0 g; 21.7 mmole) and
dichloromethane (50 ml) under a nitrogen atmosphere. The mixture was
stirred at room temperature for a period of two hours and then poured into
slightly acidic water. The organic phase was separated and the aqueous
phase was thoroughly extracted with dichloromethane. The combined organic
phase and extracts were washed with water, dried 46  over anhydrous
magnesium sulfate and the solvent was removed by evaporation under reduced
pressure using a rotary evaporator. The residue was dissolved in
1,2-dichloroethane (50 ml), stannic chloride (5.7 g; 22 mmole) was added
the mixture was heated under reflux for a period of 8 hours. The mixture
was cooled and poured into water the aqueous mixture was extracted several
times with dichloromethane. The combined organic extracts were dried over
anhydrous magnesium sulfate and the solvent was removed by 50evaporation
under reduced pressure using a rotary evaporator. The residue was purified
by chromatography over silica gel (eluant dichloromethane) to give
2-butyryl-3-hydroxy-5-mesitylcyclohex-2- eh-l-one (2.4 g). Proton nuclear
magnetic resonance spectrum [err] in ppm): 1.01 (3H, t); 1.30-1.60 (2H, m);
2.23 (3H, s); 2.37 (6H, s); 2.40-3.45 (7H, m); 6.83 (2H, s); 18.24 (1H, s).
(ii) Allyloxyamine hydrochloride (0.72 g) and then a solution of sodium
hydroxide (0.25 g) in water (3 ml) were added to a stirred mixture of
2-butyryl-35hydroxy-5-mesitylcyclohex-2-ene-1-one (1.78 g; 5.9 mmole) and
95% ethanol. The progress of the reaction was monitored using thin layer
chromatography on silica gel (eluant dichloromethane). On completion of the
reaction the ethanol was removed by evaporation using a rotary evaporator
and the residue was extracted with dichloromethane. The organic extract was
washed with aqueous 5% hydrochloric acid and then with water and dried over
anhydrous magnesium 6o sulfate. The solvent was removed by evaporation
under reduced pressure using a rotary evaporator to give the product,
2-[l-(allyloxyimino)butyll-3-hydroxy-5-mesitylcyclohex-2-en-1-one (1.6 g)
as an oil. 



The product was characterized by proton nuclear magnetic resonance
spectroscopy and the spectroscopic data is recorded in Table 4, Example 20.
21    0 080 301 Example 6
2-[1-(Ethoxyimino)butyll-3-hydroxy-5-mesitylcyclohex-2-en-1-one (8) was
prepared from 2-butyryl-3- hydroxy-5-mesitylcyclohex-2-en-1-one (see
Example 5 part {i)) and ethoxyamine hydrochloride following essentially the
same procedure as that described in Example 1 part (iv). The product was
characterized by s proton nuclear magnetic resonance spectroscopy and the
spectroscopic data is reported in Table 4, Example 21. Example 7
2-[1-(Allyloxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1-one (7) was
prepared from 3-hydroxy- lo 5-mesityl-2-propionylcyclohex-2-en-1-one (see
Example 1 parts (i) to (iii)) and allyloxyamine hydrochloride following
essentially the same procedure as that described in Example 5 part (ii}.
The product was characterized by proton nuclear magnetic resonance
spectroscopy and the spectroscopic data is reported in Table 4,-Example 20.
15                                        Example 8
2-[1-(Propoxyimino)propyl]-3-hydroxy-5-mesitylcyclohex-2-en-1 -one (10) (i)
A mixture of 3-hydroxy-5-mesitylcyclohex-2-en-1-one (13.0 g, 0.056 mole),
propionic anhydride (26 ml) and propionic acid (26 ml) was stirred and
heated at [err] until homogeneous. Trifluoromethanesulphonic (0.5 ml) was
added and the mixture was heated at 110-[err] for 1 hour under 20 an
atmosphere of nitrogen. The mixture was poured with stirring into
ice-water, neutralized with sodium bicarbonate and then extracted with
diethyl ether. The ether extract gave the crude product as a brown oil
which was purified by chromatography over silica gel (eluent
dichloromethane) to give 3-hydroxy-5-
mesityl-2-propionylcyclohex-2-en-1-one (12.5 g, 77%) as a nearly colourless
solid, mp 86-88C. (ii)
2-(1-(Propoxyiminolpropyll-3-hydroxy-5-mesitylcyclohex-2-en-1-one (20) was
prepared from 3- 25 hydroxy-5-mesityl-2-propionylcyclohex-2-en-1-one and
propoxyamine hydrochloride following essentially the same procedure as the
described in Example 1 part (v). The product was characterized by proton
magnetic resonance spectroscopy and the spectroscopic data is reported in
Table 4, Example 20. Example 9 30     Compounds No 9,11,12,13,14,15,16,17,
18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,42,43,
44,45,46,47,50,51,52,53,54,59,60,62,64 and 67 were prepared from the
appropriate 5-arylcyclohexane- 1,3-dione (see Example 19), the appropriate
carboxylic  acid anhydride/carboxylic acid mixture and the appropriate
hydroxylamine hydrochloride derivative following essentially the same
procedure as that described in Example 8. Each of the products was
characterized by proton nuclear magnetic resonance 35 spectroscopy and
appropriate physical data (melting point for solids and proton chemical
shift for liquids) is recorded in Table 4, Example 20. Example 10 2-[I
-(Ethoxyimino)propyl]-3-hydroxy-5-(pentamethylphenyl)cyclohex-2-en-1 -one
(50) 



40     (i) Sodium  hydride (0.65 g, 0.027 mole) was added to a stirred
solution of 3-hydroxy-5- (pentamethylphenyl)cyclohex-2-en-1 -one (6.4 g,
0.024 mole) in dimethylformamide (100 ml) at [err]. After 15 minutes
propionic anhydride (3.3 g, 0.027 mole) was added and the mixture was
heated at 110-[err] for 3 hours. It was then poured into water (300 ml) and
extracted with diethyl ether (2 x 100 ml). The ether extracts were dried
over anhydrous sodium sulfate and the solvent was removed by evaporation
under 46 reduced pressure using a rotary evaporator. The product, a brown
oil, was purified by chromatography over silica gel (eluent carbon
tetrachloride:chloroform (1:1)) to give 3-hydroxy-5-(pentamethylphenyl)-2-
propionyl-cyclohex-2-en-1-one (4.4 g, 56%) as a nearly colourless solid, mp
[err]. (ii)
2-[1-(Ethoxyimino)propyl]-3-hydroxy-5-(pentamethylphenyl)cyclohex-2-en-1-on
e (50) was prepared from
3-hydroxyypentametylphenyl-2-propionylcyclohex-2-en-1-one and ethoxyamine
hydrochloride 50  following essentially the same procedure as that
described in Example 1 part (iv). The product was characterized by proton
magnetic resonance spectroscopy and the spectroscopic data is reported in
Table 4, Example 20. Example 11 58     Compounds No 56, 61,65, 68 and 71
were prepared from the appropriate 5-arylcyclohexane-1,3-dione (see Example
19, the appropriate carboxylic acid anhydride and the appropriate
hydroxylamine hydrochloride derivative following essentially the same
procedure as that described in Example 10. Each of the products was
characterized by proton nuclear magnetic resonance spectroscopy and
spectroscopic data is recorded in Table 4, Example 20. 60 Example 12
2-[55Ethoxyimino)ethyll-3-hydroxy-55)pentamethylphenyl)-cyclohex-2-en-l-one
(55) (i) A mixture of 3-hydroxy-5-(pentamethylphenyl)-cyclohex-2-en.1-one
(3.00 g; see Example 19) acetic anhydride (10 ml) and acetic acid (10 ml)
was stirred and heated under reflux until homogenous. p-Toluene 65 sulfonic
acid (0.5 g) was added and the mixture was refluxed for a further 2 hours.
After cooling the mixture 22    0 080 301 was poured into water and the
solution was extracted with ether. The ether extract was washed several
times with water, dried over anhydrous magnesium sulfate and then
evaporated to dryness. The product, a brown oil, was purified by column
chromatography over silica gel (eluent dichloromethane) to give 3-
hydroxy-5-pentamethylphenyl-2-acetyl-cyclohex-2-en-1-one (1.50 g) as a
crystalline solid, mp [err]. 5     {i)
2-fl-(Ethoxyimino)ethyll-3-hydroxy-5-(pentamethyl-phenyl)cyclohex-2-en-1-on
e (70) was prepared from
3-hydroxy-5-pentamethylphenyl-2-acetyl-cyclohex-2-en-1-one and ethoxyamine
hydrochloride following essentially the same procedure as that described in
Example 1 part (iv). The product was characterized by proton magnetic
resonance spectroscopy and the spectroscopic data is reported in Table 4,
Example 20. 10                                        Example 13 Sodium
salt of 2-[l-(ethoxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1 -one
(33) A solution of sodium hydroxide (0.45 g) in water (2 ml) was added to a
solution of 2-(1-(ethoxyimino)- 



propyll-3-hydroxy-5-mesitylcyclohex-2-en-l-one (3.86 g) in acetone (50 ml).
The solvent was removed under reduced pressure using a rotary evaporator to
yield the title compound as a yellow solid (3.98 g, 15 99%), mp [err]
(decomp). Example 14 Compounds No 37 and 49 (see Table 1) were prepared
from the appropriate 2-(1-(alkoxyiminopropyll- 3-hydroxy-5-(subsituted
phenyl)cyclohex-2-en-1-one derivative and  sodium  hydroxide following 20
essentially the same procedure as that described in Example 11. The
products were characterized by mp data which is recorded in Table 4,
Example 20. Example 15 Copper salt of
2-[l-(ethoxyimino)butyl]-3-hydroxy-5-(pentamethylphenyl)cyclohex-2-en-l-one
(69) 25
2-[l-(Ethoxyimino)butyll-3-hydroxy-5-(pentamethylphenyl)cyclohex-2-en-l-one
(400 mg, 1.1 mmole) in diethyl ether (50 ml) was shaken with a saturated
aqueous cupric acetate solution (50 ml). The mixture was then evaporated to
dryness under reduced pressure. The solid residue was washed successively
with hot water, cooled water and diethyl ether, then dried to give the
copper salt 2-[1-(ethoxyimino)butyl]-3-
hydroxy-5-(pentamethylphenyl)cyclohex-2-en-l-one (390 mg, 88%) as a pale
green solid, mp [err]. Example 16 Nickel salt of
2-[l-(ethoxymino)butyll-3-hydroxy-5-(pentamethylphenyl)cyclohex-2-en-l-one
170) was prepared following an analogous procedure to that described in
Example 15. The product was obtained as a solid and its melting point is
recorded in Table 4, Example 20. 35 Example 17 Tetrabutylammonium salt of
2-[l-(ethoxVimino)propyll-3-hydroxy-5-(2,4,6-trimethylphenyl)cyclohex-2-en-
1-one (72) To a solution of
2-[--(ethoxyimino)propyll-3-hydroxo-5-(n,4,6-trimethylphenyl)cyclohex-2-en-
l-one o  (329 mg; 10 mmole) in methanol (5 ml) was added a 25% methanolic
solution of tetra-n-butylammonium hydroxide (2.0 ml). The mixture was kept
at room temperature for 3 hours and then evaporated to dryness under
reduced pressure using a rotary evaporator. The residue was taken up in
dichloromethane (15 ml) and water (15 ml). The layers were separated and
the organic layer washed with water (2 x 10 ml), dried over anhydrous
sodium sulfate and evaporated under reduced pressure to afford the
tetrabutylammonium 45  salt of
2-11-(ethoxyimino)propyl-3-hydroxy-5-(2,4,6-trimethylphenyl)cyclohex-2-en-l
-one (340 mg), as a pale brown oil. The product was characterized by proton
magnetic resonance spectroscopy and the spectroscopic data is reported in
Table 4, Example 20. Example 18 50     The 5-arylcyclohexane-1,3-diones of
formula IX used in the preparation of the compounds of formula I were
prepared from the appropriate benzaldehyde derivative following essentially
the same procedure as that described in Example 1 parts (i) and (ii). The
majority of the 5-arylcyclohexane-1,3-diones of formula IX were obtained as
solids and were characterized by their nuclear magnetic resonance spectra.
For convenience, proton nuclear magnetic 55 resonance spectroscopic (pmr)
data is recorded in Table 2 below. 60 65 23 



0 080 301 TABLE 2 ( CH 3)n [err] Compound        Appearance
Proton Chemical Shift 2,3,4-(CH3)3   brown solid           2.0-2.7 (13H,m):
3.0- 3.8 (1H,m); 5.28 (lH,s); 6.96 (2H,m); 11.2 (lH,brs) 2,3,5-(CH3)3
yellow solid;          2.20 (6H,s); 2.30 [err] 25 [err] 2,4,5-(CH3)3
brown- solid:         Not recorded [err] 24    0 080 301 TABLE 2 -
continued Compound        Appearance           Proton Chemical Shift [err]
11.2 (1H,brs) 3,4,5-(CH3)3   colourless solid:  2.06 (3H,s); 2.20 2,3,4,5-
colourless solid;  Not recorded 2,3,4,6-        yellow solid; [err]
(1H,brs) 2,3,5,6-        pale yellow          2.20 (12H,s); 2.4-3.2 solid;
(4H,m); 3.60 (lH,m): mp [err]            5.25 (1H,s); 6.80 (lH,s); 11.2
(lHbrs) 25    0 080 301 TABLE 2 - continued 



5 Compound           Appearance              Proton Chemical Shift [err]
in ppm  (D6-DMSO) 15      2,3,4,5,6-         colourless               2.09
(3Hs); 2.11 (CH3)5             solid;                  (6H,s); 2.20-2.50 mp
[err]                (4H,m); 3.93  (lHm); 20
5.15  (1Hs); 11.0 (lH,brs) 25 Example 19 The
2-acyl-5-arylcyclohexane-1,3-diones of formula Xlll used in the preparation
of the compounds of formula I were prepared from the corresponding
5-arylcyclohexane-1,3-dione of formula IX by acylation 30 using the
appropriate acyl derivative following essentially the same procedure as
that described in one of Examples 1 part (iii), 5 part (i), 8 part (i), 10
part (i), and 12 part (i). The majority of the 2-acyl-5-arylcyclohexane-1
,3-diones of formula XIII were obtained as oils and were characterized by
their nuclear magnetic resonance spectra. For convenience, proton nuclear
magnetic resonance spectroscopic (pmr) data is recorded in Table 3 below.
35 40 45 50 55 60 65 26    0 080 301 TABLE 3 [err] Compound Appearance
Proton Chemical Shift [err] 2,3,4-       [err]      brown oil          1.20
(3H,t); 2.20 (CH3)3                                    (9H,m); 2.50-2.90
(4H,m); 3.10 (2H,q); 3.60 (lHm) 6.95 (2Hm); 18.10 (lH,s) 2,3,5-       [err]
yellow             1.20 (3H,t); 2.20 (CH3)3                 solid;
(3H,s); 2.25 (6H,s); mp [err]         2.45-3.20 (6H,m); 



3.60 (lH,m); 6.80 (1H,s); 6.85 (1Hs) 18.20 (lHs) 2,3,6-       C2H5
orange             1.20 (3Ht); 2.25 (CH3)3                 oil
(3H,s); 2.31 (3H,s); 2.37 (3H,s); 2.5-3.4 (6H,m); 3.82 (lH,m); 6.94 (2Hm);
18.18 (lH,s) 27    0 080 301 TABLE 3 - continued Compound Appearance
Proton Chemical Shift in ppm  (CDC13) 15 2,4,5-         C2H5        yellow
1.20 (3H,t); 2.30 20        (CH3)3                     solid;
(9Hs); 2.4-4.0 (7Hm); 7.00  (2H,s); 25
18.20 (1H,s) Example 20 30     The majority of the compounds of the
invention were obtained as oils and were characterized by, and can be
identified by their nuclear magnetic resonance spectra. Table 4 below
records the proton nuclear magnetic resonance spectroscopic (pmr) data for
the compounds. 35 40 55 66 28    0 080 301 TABLE 4 Compound
Appearance           Proton Chemical Shift No
8 in ppm [err] Pale yellow         1.13-1.48 (6H,m); 2.23 oil
(3H,s); 2.37 (6H,s); 2.60-4.23 (9H,m): 6.83 



(2H,s): 14.99 (lH,s) 2             Pale yellow          1.07-1.40 (6H,m);
2.21 oil                  (6H,s); 2.27 (3H,s): 2.36-3.07 (6H,m); 3.42
(1Hm); 4.10 (2H,q,J=8Hz): 6.95-7.23 (2H,m); 15.0 (lH,br.s) 3
Pale yellow          1.07-1.41 (6H,m); 2.23 oil                  (6H,s);
2.27 (6H,s); 2.41-3.16 (6Hm); 4.00- 4.12 (3Hm); 6.91 (1H,s); 15.0 (lH,br.s)
4             Pale yellow          1.07-1.41 (6H,m); 2.16 oil
(3H,s); 2.24 (3Hs): 2.32 (3H,s); 2.35 (3H,s): 2.40-3.35 (6H,m); 3.41-4.07
(3H,m); 6.86 (lHs):      - 15.0 (lH,br.s) 29    \ 0 080 301 TABLE 4 -
continued Compound        Appearance           Proton Chemical Shift No
[err] in ppm [err] 5             Pale yellow         1.13-1.48 (6H,m); 2.24
oil                 (3H,s); 2.42 (6H,s); 2.42-3.90 (9Hm); 6.85 (2H,s):
7.24-8.08 (5H,m) 6             Pale yellow         1.05 (3H,t); 1.30-1.60
oil                 (2H,m); 2.23 (3H,s); 2.37 (6Hs); 2.40-3.90 (7H,m); 4.61
(2H,m); 5.34 (2Hm); 5.80 (IH,m); 6.80 (2H,s); 14.70 (lH,s) 7
Pale yellow         1.10 (3H,t); 2.21 oil                 (3H,s); 2.37
(6H,s); 



2.5-3.95 (8H,m); 4.52 (2H,m); 5.34 (2H,m); 5.80 (lH,m); 6.80 (2H,s); 14.7
(1H,s) 8             Pale yellow         1.05 (3H,t); 1.32 oil
(3H,t); 1.66 (2H,m); 2.23 (3Hs); 2.37 (6Hs); 2.4-3.95 (7H,m); 4.15 (2H,q);
6.83 (2H,s); 15.13 (1H,s) 30    0 080 301 TABLE 4 - continued Com- pound
Appearance         Proton Chemical Shift 5 in ppm [err] 9      pale yellow
1.32 (3H,t): 2.2.3 (3H,s); 2.37 oil            (6H,s); 2.41 (3H,s); 2.4-4.0
(5H,m); 4.12 (2H,q); 6.83 (2H,s); 14.7 (lH,s) 10     solid;          0.99
(3H,t); 1.21 (3B,t); 1.69 mp 114C       (2H,m) ; 2.23 (3H,s); 2.37 (6H,s);
2,3-3.9  (7H,m); 4.01 (2H,t); 6.83 (2H,s); 14.99 (LH,s).
'; 11     solid;          0.9S (39,t); 1.20 (3H,t); 1.2-1.8 mp 70-72C
(4H,mS); 2.24 (3H,s); 2.37 (6H,s); 2.3-3.9  (55,,); 2.95 (29,q); 4.06
(2H,t); 6.84 (2H,s); 15.05 (1H,s). 12     solid;         1.19 (3H,t) .1.77
(38,d,J-6Hz); mp 89-91C    2.24 (38,s); 2.37 (60,s); 2.3-3.9 (5S,m); 2.95
(29,q); 4;47 (2H,d, J-Hz); 5.6-5.9 (2,m)); 6.83 (2Hs), 14.9 (S,,s). ;>
13     solid;          1.19 (3H,t); 2.24 (3H,s), 2.37 mp 69-71C    (65,s);
2.3-3.9 (SH,z); 2.94 (2H,q); 4.12 (2H,t); 5.0-5.3 (2H, m); 5.6-6.0 (13,m);
6.84 (25,s); 14.8 (lH,brs). 



14     pale yellow  1.19 (3H,t); 2.24 (3 ,s); 2.37 oil            (6H,s);
2.4-3.9 (8M,m); 4.64 (2H, dJ-2.4Hz); 6.84 (2H,s); 13.90 (15,s).
K 15    pale yellow  1.20 (3H,t! ; 2.24 (3H,s) ; 2.37 (6H, oil
s); 2.4-3.9 (S,m); 2.95 (2H,q); 31    0 080 301 TABLE 4 - continued Co-r
Proton Chemical Shift pound   Appearance No3 15     pale yellow  4.10-4.20
(LHm); 4.36-4.48 (24, oil          nm); 4.89-4.98 (LH,m); 6.84 (2H, s);
14.06 ( l,brs). 16     pale yellow  1.22 (3Ht); 2.24 (3H,s); 2.38 oil
(6H,s); 2.4-3.9 (5,m); 2.99 (2H,q); 4.60 (29,s); 5.47 (2H,s); 6.84 (2H,s);
14.5 (IL,brs). .17     pale yellow  1. 19 O3,t); 2.23 (3M,s); 2.35 oil
(6H,s); 2.4-3.9 (5,m), 2.90 (2H, q); 5.06 (2H,s); 6.82 (2H, m; 7.36 (5H,m);
14.3 (lH,s). 18     pale yellow  1.18 (38,t); 2.24 (3H,s); 2.36 oil
(6H,s); 2.4-3.9 (7H,m); 5.03 (23, s); 6.83 (2H,s); 7.33 (43,s); 14.16
(lB,s). 19     pale yellow  1.18 (3H,t); 2.24 (3H,s); 2.36 oil
(6H,s); 2.4-3.9 (78,m); 5.02 (23, s); 6.83 (2B,s); 7.37 (4H.,dofd); 14.5-
(l3,s). 20     solid;        1.18 (3H,t); 2.24 (38,s); 2.36 mp 68-700C
(68,s); 2.3-3.9 (78,m); 5.03 (2H, s); 6.83 (2H,s). 7.0-7.4 (4H,m); 14.29
(lB,s). .21    pale yellow  1.18 (38,t); 2.22 (3.,s); 2.34 oil
(9H,s); 2.3-3.9 (7B,m); 5.01 -(23, . s); 6.82 (28,s); 7.21 (4H,dofd): 14.45
(lB,s)j 



22     solid;        1.21 (38,t); 2.24 (3Hs); 2.35 - Mp <50C      (6H,s);
2.4-3.9 (78,m); 5.18 32    0 080 301 TABLE 4 - continued Com-
Proton Chemical Shift pound   Appearance            6 in ppm (CDC13l 22
solid;         (2H;s) ; 6.83 (2H,s) ; 7.88 (4H, mp c<50C       dofd); 13.74
(18,s). 23      pale yellow  1.20 (3H,t); 2.22 (3H,s); 2.34 oil
(6H,s); 2.4-3.9 (7H,m); 5.02 (2H, s); 6.81 (2H,s); 7.2-7.34 (4H,m); 14.03
(lH,s). 24      solid;         1.20 (3H,t); 2.23 (3H,s); 2.35 mp c500C
(68,s); 2.4-3.9 (7H,m); 5.15 (2H, s); 6.83 (2H,s); 7.19-7.40 (3H,m); 14.0
(lB,s). 25     solid;          0.9-1.2 (6H,m); 1.3-1.8 (6Mm); mp  76C
2.25 (3H,s); 2.38 (68,s); 2.4-3.9 (7B,m); 4.07 (29,t); 6.84 (2H,s); 14
(lH,brs). 26     solid;          1.00 (3H,t); 1.5-1.8 (5H,a); 2.24 mp 68-70
C    (33,s); 2.37 (6H,s); 2.4-3.9 (7M, a); 4.46 (23,d ,J-6z); 5.4-6.0
(23,a) ; 6.84 (2H,s) ; 14 (1B,brs) . 27     solid;         1.00 (3H,t) ;
1.3-1.6 (2R,m) , 2.22 Mp 70-71C    (3N,s); 2.36 (6H,s); 2.4-3.9 (7H,z);
4.10 (2H,t) ; 5.0-5.3 (211, a),: 5.6-6.0  MlBm); 6.82 (2R,s); 14.6 (1B,s).
28     pale yellow  0.97 (3H,t); 1.6 (2B,m); 2.24 (38, oil            s);
2.37 (6H,s); 2.4-3.7 (8H,m); 4.65 (2H,d,32.4Hz); 6.84 (2H,s); 14.1 (lB,s).
33    0 080 301 



TABLE 4 - continued Com-                      Proton Chemical Shift pound
Appearance           5 in pp  (CDC13 29     pale yellow  1.00 (3H,t);
1.3-1.6 (2H,m); 2.24 oil           (3H,s)); 2.38 (6H,s); 2.4-3.9 (7H, m);
4.1-4.2 (1H,m); 4.36-4.51 (2H, m); 4.89-4.98 (l1,m).; 6.84 (2H,s); 14
(lH,brs). 30     solid;        1.00 138,t); 1.3-1.6 (2H,m); mp 92-94 C
2.24 (3H:s); 2.37 (6H,s); 2.4-3.9 (7H,m); 4.59 (2H,s); 5.48 (2H,s); 6.84
(28,s); 14 {IB,brs). 31     pale yellow  0.99 (38,t); 1.4-1.7 (2H,m); 2.21
oil           (38,s); 2.34 (6H,s); 2.4-3.9 (7H, m); 5.00 (2!,s); 6.81
(2H,s); 7.30 (43,s) ; 14.23 (lE,s) . 32    pale yellow  0.99 (38,t);
1.4-1.7 (2H,m); 2.23 oil           (38,s:); 2.35 (611,s); 2.4-3.9 (7H, m);
5.00 (2H,s); 6.83 (2H,3); 7.36 (48,dofd); 14 (lH,brs). 33    pale yellow
Not recorded solid, P 196 0C (decomp'.) 34    pale brown   0.90-1.20
(6H,m); 2.10 (3H,s); solid:        2.30 (6H,s); 2.2-3.7 (6H,ml); 3.99 MP
4-500C   (33,m); 6.85 (2H,s); 8.10 (4H, dofd). 35    pale brown   1.0-1.2
(6HP,m); 2.10 (3H,s); 2.30 solid,        (6H,s); 2.3-3.6 (6H,m); 3.99 (3H,
mp <50C     m); 6.80 {2E,s); 8.20 (4H,m). 34    0 080 301 TABLE 4 -
continued Cound   Appearance       Proton Chemical Shi'f: pound
Appearance                    (C1) No                         o in ppm
-CDCl3 36     pale brown   1.0-1.3 (68,m); 2.25 (3H,s); 2.45 solid;
{68,s); 2.5-4.2 (98,m); 6.80 



mp 83C       (2H,s); 9.20 (3Hm). 37     yellow solid;      Not recorded mp
200C (decomp.) 38     pale yellow  1.04 (3ft) ; 2.24 (3Hs); 2.42 oil
(6H,s); 2.4-3.7 (58,m); 4.46 (2H, d,J-6Hz); 5.12 (2B,m); 5.64 (1H, a), 6.85
(21,s); 7.2-8.1 (5H,m). 39     Pale yellow  1.04 (3H,t); 2.22 (31,s); 2.40
oil           (6H,s); 2.4-3.9 (73,m); 4.55 (2H, d,J-2.4Hz); 6.82 (23,s);
7.4-8.1 (SH,m). 40     Pale orange  0.83-1.10 (63,n) ; 1.53 (28,m); oil
2.23 (3B,s); 2.42 (69,s); 2.4-3.7 (7H,r); 4.00 (23,q,J-mSz); 6.84 (23,s),
7.28-8.08 (SH,m. 41     orange oil   0.92 (3H,t); 1.53 (2,m)), 2.23 (3H,s);
2.42 (63,s); 2.5-4.4 (73, m), 4.46(28,d); 4.96 (2H,dofd); 5.77 (18,z); 6.84
(21,s); 7.2-8.1 (5S,m). 42     pale brown   1.10 (3H,t): 1.25 (3,t); 2.20
oil           (3H,s); 2.26 (6H,s), 2.4-3.7 iSH,mr); 2.96 (2H,q); 4.11
(2H,q); 6.99 (2H,s)  14.98 (!Hbrse. 35    0 080 301 TABLE 4 - conti nued
Comn-                        Proton Chemical Shift pound   Appearance
,in pp   (CX3) No3 43      yellow oil   1.13-1.40  (6H,2xt); 2.20  (3H,s);
2.26  (6Hs) ; 2.86-3.01  (6H,mJ 3.56 (1HI,m) ; 4.11 '2H,q); 6.89 (2H,s);
15.02 (1H,s). 44      pale yellow  1.17 (3H,t); 1.34 (3H,t); 2.15 oil
(3Hs); 2.28 (6H,s); 2.5-3.4 (7H,m); 4.04 (2H,q); 6.87 (2H,s); 14.95 (1H,s).



45      yellow oil   0.92-1.40  (6H,m), 1.62 (2H1,m); 2.16 (3H,s); 2.24
(3H,s); 2.32 (3H,s); 2.34 (3N,s); 2.6-3.0  (6H, m); 3.74-4.23 (3H,m); 6.95
{1H,s); 15.1 (lH,s). 46      pale brown   1.19 (31,t); 2.14 (33,s); 2.24
oil            (3Hi,s); 2.32 O3H,s) ; 2.34 (3H,s): 2.4-3.14 (6H,m); 3.80
(1H,m); 4.53 (2HdJ-6Hz); 4.35 (2,nm); 5.90 (lH,m); 6.83 (ll,s); 14.5
(1H,brs). 47      yellow oil   0.97 (3H,t); 1.62 (211,m); 2.13 (38,s)  2.22
(3H,s); 2.29 (3H,s); 2.32 (321,s); 2.60-3.02  (6H,m); 3.80 (lH,m); 4.51
(2g,d,J-6Hiz); 5.24 (2H,m); 5.80 (IB,m); 6.83 .(1H,s) ; 14.65 (1H,s) . 48
pale brown   0.99 (3H,t); 1.17 (3H,t); 2.17 oil            (3H,s) ; 2.25
3.H,s) ; 2.39  ;3H,s) 2.49 (3H,s); 2.4-3.5 (6H,.n) 36    0 080 301 TABLE 4
- continued Coun                      Proton Chemical Shift pNownd
Appearance          6 in ppm (CDC1) 48    pale brown   3.5-4.13 (3H,m);
6.87 (l2,s) oil           7.25-7.56 (3Hrm; 8.03-8.09 (2H,m) 49    yellow
solid         Not recorded 0 mp 250C (decomp.) 50    pale yellow  1.00-1.30
(6H,m); 2.10 (9Hs); solid,       2.15 (6H,s); 2.2-3.3 (6H,m); 3.6- mp 121C
4.15 (3N,m): 14.80 (lH,s). 51    pale yellow  1.21 (31,t); 2.14 (9H,s);
2.32 solid:        (6Hs); 2.43-3.86 (6K,m); 4.00 MP <50 C      (LH,m); 4.50
(2H,d,Ji7Ri); 5.37 (2H,m); 5.89 (lBm); 14.53 (1Bs). 52 



pale brown   1.00-1.32 (63,2xt); 1.62 (2B,m); solid;       2.22 (98,s);
2.32 (6H,s); 2.4-3.1 mp 116C      (6H,a); 3.99-4.23 (3H,:); 15.06 (lN,s).
53     pale brown   1.00 (3H,t); 1.63 (2H,m); 2.21 oil          (9B,s);
2.31 (6R,s); 2.49-3.00 (6H,m); 4.00 (15m,:; 4.52 (2B,d, J-75z); 5.36
(22,m); 5.88 (13,); 14.60 (UB,s). 54    yellow oil:  1.04-1.40 (63,2xt);
2.19-2.27 (12B,m); 2.67 (42,:); 2.97 (2B,q); 3.59 (18,:); 4.11 (29,q); 6.87
(1B,s); 15.0 (13,brs). 37    0 080 301 TABLE 4 - continued Compound -
Appearance           Proton Chemical Shift No
i in ppm (CDC1 3) 55         Pale brown           1.32 (3H,t); 2.13-3.45
solid;              (23H,m); 4.13 (2H,q); mp 183-C            14.68
(lH,brs) i                  56         Pale yellow          1.12-1.40
(6Hm); 2.22 oil                 (3H,s); 2.30 (3H,s); 2.38 (3H,s); 2.63-2.99
(6Hm); 4.00-4.24 (3H,m), 5.93 (2H,m); 14.99 (lH,brs) 57         solid;
Not recorded mp 250'C 58         Pale yellow          0.92 (3H,t); 1.10 <_L
Oil            (3H,t); 1.48 (2H,m); 2.23-3.76 (22H,m); 4.00 (2H,q):
7.45-8.09 (SH.m) 59         Pale yellow          0.99 (3H,t); 1.60 oil
(2Hm); 2.10-4.90 (23H,m); 6.85 (1H,s): 13.95 (lH,brs) 



38    0 080 301 TABLE 4 - continued Compound      Appearance
Proton Chemical Shift No                                   in ppm (CDC13)
60          Pale brown          0.99 (3H,t); 1.63 solid;
(2H,m); 2.22-4.94 mp 132'C            (26H,m); 14.00 (1H,brs) 61
oil                  1.21 (3H,t); 2.22-4.89 (26Hm); 13.94 (1H,brs) 62
solid;              Not recorded mp 96"C 63          solid; mp
Not recorded 250"C 64          oil                 0.99 (6H,2xt); 1.69
(4H,m); 2.22-3.38 (22H,m); 4.02 (2Ht); 15.15 (lH,brs) 65          oil
1.19 (3H,t); 2.22-2.83 (22H,m); 3.90 (3H,s); 14.71 (lH,brs) 39    0 080 301
TABLE 4 - continued Compound      Appearance          Proton Chemical Shift
No                                i  in ppm (CDC13) 66         oil
1.09 (6H,2xt); 2.23- 3.74 (22Hm); 4.02 (2Hq); 7.45-8.08 (SH,m) 67
oil                  1.01 (3H,t): 1.66 (2H,m); 2.23-4.06 (22H,m); 4.60
(2H,s); 5.48 (2H,s): 14.0 



(lH,brs) 68         oil                  1.20 (3H,t); 1.77 (3H,d):
2.23-4.20 (22Hm); 4.47 (2H,d); 5.74 (2H,m); 14.0 (lH,brs) 69          Pale
green          Not recorded solid; mp mp 210"C 70         Pale brown
Not recorded solid; mp 240C 40    0 080 301 TABLE 4 - continued Compound
Appearance          Proton Chemical Shift No
in ppm (CDC13) 71         oil                  1.22 (3Ht); 2.22-4.22
(25H.m): 5.12 (2H,s); 14.04 (1Hs) 72          Pale brown          0.71-1.82
(34H,m); 2.22 oil                  (3H,s), 2.36 (6H,s); 1.99-2.70 (4H,m);
2.76- 4.27 (11H,m); 4.07 (2H,q)h 6.78 (2Hs) 73         oil
0.8-1.4 (6H,m); 2.26 (3Hs); 2.45 (9H.s); 2.45-4.0 (9Hm); 6.92 (2H,s); 7.34
(2H,d): 8.0 (2Hd) 74         oil                  0.7-1.4 (6H,m); 2.25
(12Hs); 2.37 (6H,s); 2.37-4.0 (9H,m); 6.85 (4H, 5) 75         oil
0.8-1.3 (6Hm); 2.24 (3H,s); 2.42 (6H,s); 2.42-4.0 (12Hm+s); 6.85 (2H,s);
6.9 (2H,d); 7.95 (2H,d) 



41    0 080 301 TABLE 4- continued 6~~~~~~~~~~~~~~~~~~~~~~~~~~ Coin- 10
Proton Chemica' Shift pound    Appearance                  di   p    CC3 6
in ppm (~CD3) 75          76      oil              0.8-1.3  (6B,m); 2.24
(33,s);  2.44 (6X,s); 2.45-4.2 (9H,m); 6.86 (2H, v); 7.96 (23,d); 7.44
(2Nd) 20 77      oil              1.01  (3Ht);  1.27 (3tt);  2.16  (38, s);
2.20 (3H,s); 2.38 (6B,s); 2.4- 4.3  (9H,m);  6.84  (23,s) 25 78      oil
0.99  (3H,t);  1.23 (12H,s+t);  2.24 (3H,s); 2.40 (6H,s); 2.45-4.3 X(9H,m);
6.85 (23,s) 30 79      solid; mp        0.9-1.4  (9H,m); 2.24 (38,s); 2.38
138-1420C        (6H,s);  2.4-4.2  (C11,m);  4.62 (23,s); 6.90  (2H,s)
Example 21 This non-limiting Example illustrates the preparation of
formulations of the compounds of the 40 invention. >j    a) Emulsifiable
Concentrate Compound No 1 was dissolved in toluene containing 7% vN "Teric"
N13 and 3% v/v "Kemmat" SC15B to give an emulsifiable concentrate which may
be diluted with water to the required concentration to give A an aqlueous
emulsion which may be applied by spraying. ("Teric" is a Trade Mark and
"Teric" N13, is a product of ethoxylation of nonylphenol; "Kemmat" is a
Trade Mark and "Kemmat" SC1 58 is a formulation of calcium
dodecylbenzenesulfonate.) b) Aqueuous Suspension 50     Compound No 1 (5
parts by weight) and "Dyapol" PT (1 part by weight) was added to an aqueous
solution (94 parts by weight) of "Teric" N8 and the mixture was ball milled
to produce a stable aqueous suspension which may be diluted with water to
the required concentration to give an aqueous suspension which may be
applied by spraying. ("Dyapol" is a Trade Mark and "Dyapol" PT is an
anionic suspending agent; "Teric" N8 is a product of ethoxylation of
nonylphenol.) 55 



c) Emulsifiable Concentrate Compound No 1 (10 parts by weight), "Teric" N13
(5 parts by weight) and "Kemmat" SC158 (5 parts by weight) were dissolved
in "Solvesso" 150 (80 parts by weight) to give an emulsifiable concentrate
which may be diluted with water to the required concentration to give an
aqueous emulsion which may be 6o applied by spraying. ("Solvesso" is a
Trade Mark and "Solvesso" 150 is a high boiling point aromatic petroleum
fraction.) d) Dispersible Powder Compound No 1 (10 parts by weight),
"Matexil" DA/AC (3 parts by weight), "Aerosol" OTIB (1 part by 65 weight)
were blended and then milled to give a powder composition having a particle
size below 50 42 -.A    0 080 301 microns. ("Matexil" is a Trade Mark and
"Matexil" DA/AC is the disodium salt of a naphthalenesulfonic
acid/formaldehyde condensate; "Aerosol" is a Trade Mark and "Aerosol" OTIB
is a formulation of the dioctyl ester of sodium sulfosuccinic acid.) 5  e)
High Strength Concentrate Compound No 1 (99 parts by weight), silica
aerogel (0.5 parts by weight) and synthetic amorphous silica (0.5 parts by
weight) were blended and ground in a hammer-mill-to produce a powder having
a particle size less than 200 microns. ro f) Dusting Powder Compound No 1
(10 parts by weight), attapulgite (10 parts by weight) and pyrophyllite (80
parts by weight) were thoroughly blended and then ground in a-hammer-mill
to produce a powder of particle size less than 200 microns. :5
Emulsifiable concentrates and/or suspensions of the compounds of the
invention were prepared V     essentially as described in part a), b) or c)
above and then diluted with water, optionally containing a surface active
agent and/or oil, to give aqueous compositions of the required
concentration which were used, as described in Examples 22 and 23 in the
evaluation of the pre-emergence and post-emergence herbicidal activity of
the compounds. T    r    r      ec a t             Example 22 The
preemergent herbicidal activity of the compounds of the invention
formulated as described in Example 21 was assessed by the following
procedure: The seeds of the test species were sown in rows 2 cm deep in
soil contained in seed boxes. The mono- 2s cotyledonous plants and the
dicotyledonous plants were sown in separate boxes and after sowing the two
boxes were sprayed with the required quantity of a composition of the
invention. Two duplicate seed boxes were prepared in the same manner but
were not sprayed with a composition of the invention and were used for
comparison purposes. All the boxes were placed in a glasshouse, lightly
watered with an overhead  UP, spray to initiate germination and then
sub-irrigated as required for optimum plant growth. After three 30 weeks
the boxes were removed from the glasshouse and the effects of the treatment
was visually assessed. The results are presented in Table 5 where the
damage to plants is rated on a scale of from 0 to 5 where 0 



represents from 0 to 10% damage, 1 represents from 11 to 30% damage, 2
represents from 31 to 60% damage, 3 represents from 61 to 80% damage, 4
represents from 81 to 99% damage and 5 represents 100% kill. A dash (-)
means that no experiment was carried out. 35     The names of the test
plants are as follows: ,tI Wh            Wheat Ot            Wild Oats Rg
Ryegrass                                                4- 40
Jm             Japanese millet P             Peas Ip           lpomea Ms
Mustard                                                 H!- Sf
Sunflower 45 50 60 55 60
*1 66 43    0 080 301 TAB LE S PRE-EMERGMCE HERBICIDAL ACTIVITY TEST PLANT
Con APPLI CATI ON        -      - pon 3            APIA5Wh |  Ot    Rg   Jm
P   Ip   Ms  Sf 3        2.0              3      5      5    5      0   0
0    O 3         0.5             O      5      5    ;          O     Q    0
4         2.0             1      5      5    5      0   0    0    O 4
0.5             0      5      5    5      00        0    0 6         2.0
4      5      5    5      00        0    0 6         0.5             0
5      5    5     00        0    0 8         2.0             2      5
5    5      0   0    0    0 8         0.5             0      5      5    4
00       0    0 9         2.0              3     5      5    5       0   0
0    0 9         0.5              0      3     5    5       00       0    0
1 4        2.0              0      5      5    5      00       0    0 14
0.5              0      0      5    5      0   0    0    0 15          1.0
2      5      5    5      00        0    0 



15          0.25            1      1      5    5      0   0    0    0 16
1.0             1      4      5    5      0   0    0    0 16          0.25
0      0      5    5      0   0    0    0 28          2.0             0
2     5    4       0   0    0    0 28          0.5             0       3
5    4      0   0    0    0 37          2.0           .4       5      5
5      00        0    0 37          0.5             0      0      5    4
0   0    0    0 40          2.0              4      5      5    5      00
0    0 40          0.5             0       4      5    4      0   0    0
0 42          1.0             0      1      5    5      00        0    0 42
0.25             0      0      4    0      0   0    0    0 44    0 080 301
TABLE 5 - continued PRE-EMERGENCE HERBICIDAL ACTIVITY TEST PLANT Compound
APPLICATION                    _ No        Rate (kg/ha) Wh   Ot   Rg   Jm
P   Ip   Ms   Sf 44       2.0              3    4    5    5    0   0
0     0 44       0.5             0    0    5    5    0   0          0     0
46       1.0             0    3    5    5    0   0    0           0 46
0.25            0     2    5    5    0   0         0     0 49       1.0
4     5    5    5    0   0    0          0 49       0.25            2     5
5    5    0   0    0    0 51       1.0             0    2    4    5    0
0    0    0 51       0.25            0    0    5    4    0-0           0
0 55       0.5             4     3    5    5    0   0    0         0 55
0.125           0     1    5    5    0   0    0    0 56       0.5
1    4    5    5    0   0    0          0 56       0.125           0    1
5    5    0   0    0          0 58       0.5             0     1    5    5
0   0    0    0 59       0.5             0    3    5    5    0   0    0
0 60       0.5             0    3    5    5    0   0    0          0 61
0.5             0    2    5    5    0   0    0          0 .69        1.0
0    5    5    5    0   0    0          0 45   



0 080 301 TABLE 6 POST-EMERGENCE HERBICIDAL ACTIVITY TEST PLANT Compound
APPLICATION No        Rate (kg/ha) Wh   Ot    Rg   Jm   P   Ip   Ns   Sf 1
2.0              2    5      5     5    0   0       0    0 1       0.5
2    5      5     5    0   0       0    0 1       0.25             0     5
5     5    0   0       0    0 1       0.125            0     5     5    4
0   0      0    0 2       2.0              1    5      5     5    0   0
0    0 2       0.5              0     3     5     5    0   0       0    0 5
2.0              1     5     5     5    0   0       0    0 5       0.5
1    5      5     5    0   0       0    0 5       0.25             0    4
5     5    0   0       0    0 5       0.125            0     5     5    4
0   0      0    0 6       2.0              4     5     5     5    0   0
0     0 6       0.5              2    5      5     5    0   0       0     0
8       2.0              5    5      5     5    0   0       0    0 8
0.5              3     5     5     5    0   0       0    0 9       2.0
4     5     5     5    0   0       0     0 9       0.5              0     5
5     5    0   0       0    0 12       1.0              0     5     5     5
0   0       0    0 12       0.25             0     5     5     5    0   0
0     0 14       2.0              3     5     5     5   *0   0       0    0
14       0.5              0     5     5    4      0   0      0    0 46    0
080 301 TABLE 6 - continued POST-EMERGENCE HERBICIDAL ACTIVITY TEST PLANT
Compound   APPLICATION No        Rate (kg/ha) Wh   Ot   Rg   Jm   P   Ip
Ms   Sf 15       1.0             2    5    5    5    0   0    0    0 15
0.25            0    5    5    5    0   0    0    0 16       1.0
0    S    5    5    0   0    0    0 



16       0.25            0    4    5    4    0   0    0    0 18       1.0
0    5    5    5    0   0    0    0 18       0.25            0    5    5
4    0   0    0    0 26       1.0             2    5    5    5    0   0
0    0 26       0.25            0    5    5    5    0   0    0    0 28
2.0             3    5    5    5    0   0    0    0 28       0.5
1    5    4    4    0   0    0    0 29       1.0             2    5    5
5    0   0    0    0 29       0.25            0     5    5    5    0   0
0    0 30       1.0             3    5    5    5    0   0    0    0 30
0.25            0    5    5    5    0   0    0    0 30       0.125
0    4    5    5    0   0    0    0 31       1.0             0    5    5
5    0   0    0    0 31       0.25            0    4    5    5    0   0
0    0 36       1.0             4    5    5    5    0   0    0    0 36
0.25            0    5    5    5    0   0    0    0 37       2.0
3    5    5    5    0   0    0    0 37       0.5             0    5    5
5    0   0    0    0 47    0 080 301 TABLE 6 - continued POST-EMERGENCE
HERBICIDAL ACTIVITY TEST PLANT Compound   APPLICATION         _
-         - No        Rate (kg/ha) Wh   Ot   Rg   Jm   P   Ip   Ms   Sf 40
2.0             4    5    5    5    0   0    0    0 40       0.5
0    4    5    5    0   0    0    0 41       2.0             4    5    5
5    0   0    0    0 41       0.5             0    4    5    5    0   0
0    0 42       1.0             0    5    5    5    0   0    0    0 42
0.25            0    4    5    5    0   0    0    0 43       1.0
0    5    5    5    0   0    0    0 43       0.25            0    3    4
4    0   0    0    0 44       2.0             2    5.   5    5    0   0
0    0 44       0.5             0    3    4    5    0   0    0    0 45
0.25            5    5    5    5    0   0    0    0 45       0.125
3    5    5    5    0   0    0    0 47       0.25            1    5    5
5    0   0    0    0 



47       0.125           1    4    4    5    0   0    0    0 48       1.0
4    5    5    5    0   0    0    0 48       0.25            3    5    5
5    0   0    0    0 49       1.0             5    5    5    5    0   0
0    0 49       0.25            3    5    5    5    0   0    0    0 50
2.0             5    5    5    5    0   0    0    0 50       0.5    *
3    5    5    5    0   0    0    0 51       1.0             3    5    5
5    0   0    0    0 48    0 080 301 TABLE 6 - continued POST-EMERGENCE
HERBICIDAL ACTIVITY TEST PLANT 2  Compound   APPLICATION NO        Rate
(kg/ha) Wh   Ot   Rg   Jm   P   Ip   Ms   Sf 51       0.25            1
5    5    5    0   0    0    0 52       1.0             5    5    5    5
0   0    0 -0 52       0.25            2    5    5    5    0   0    0    0
52       0.125           1    5    5    5    0   0    0    0 53       1.0
0    5    5    5    0   0    0    0 53       0.25            0    4    4
4    0   0    0    0 54       2.0             0     5    5    5    0   0
0    0 54       0.5             1    5    5    5    0   0    0    0 55
0.5             4     5    5    5    0   0    0    0 0.125           0    4
3    5    0   0    0    0 56       0.5             0     5    5    5    0
0    0    0 56       0.125           0     3     5    5    0   0    0    0
57       0.5             1     5    5    5    0   0    0    0 57
0.125           0     5    5    5    0   0    0    0 58       0.5
0    4      5    5    0   0    0    0 58       0.125           0    4
5    5    0   0    0    0 59       0.5             0    4/5  5    5    0
0    0    0 59       0.125           0.   4/5  5    5    0   0    0    0
1. 60       0.5             0    4      5    5    0   0    0    0
7 60       0.125           0    3    4       5-   0   0    0    0 61
0.5             2    2    5    5    0   0    0    0 49  



0 080 301 TABLE 6 - continued 5 POST-EMERGENCE HERBICIDAL ACTIVITY 10 TEST
PLANT Compound    APPLICATION No         Rate (kg/ha) Wh    Ot    Rg    Jm
P    Ip    Ms    Sf 20 61        0.125             0     0      5     5
0    0     0      0 25         69         1                0      5      5
5     0    0      0     0 69        0.125             0     2      1     0
0    0     0      0 30 Example 23 The compounds were formulated for test by
mixing an appropriate amount with 5 ml of an emulsion prepared by diluting
160 ml of a solution containing 21.9 g per litre of "Span" 80 and 78.2 g
per litre of "Tween" 20 in methylcyclohexanone to 500 ml with water. "Span"
80 is a Trade Mark for a surface-active 35  agent comprising sorbitan
monolaurate. "Tween" 20 is a Trade Mark for a surface-active agent
comprising a condensate of sorbitan monolaurate with 20 molar proportions
of ethylene oxide. Each 5 ml emulsion containing a test compound was then
diluted to 40 ml with water and sprayed on to young pot plants (post
emergence test) of the species named in Table 7 below. Damage to test
plants was assessed after 14 days on a scale of 0 to 5 where 0 is 0 to 20%
damage and 5 is complete kill. In a test for preemergence herbicidal 4o
activity, seeds of the test plants were sown in a shallow slit formed in
the surface of soil in fibre trays. The :surface was then leveled and
sprayed, and fresh soil then spread thinly over the sprayed surface.
Assessment of herbicidal damage was carried out after 21 days using the
same scale of 0 to 5 as the post- emergence test. In both cases the degree
of herbicidal damage was assessed by comparison with untreated control
plants. The results are given in Table 7 below. A dash (-) means that no
experiment was carried out. The names of the test plants were as follows:
Sb           Sugar beet Rp            Rape 50
Ct            Cotton Sy            Soy bean Mz           Maize Ww
Winter wheat Rc            Rice 55                                Sn
Senacio vulgaris p           /pomea purpurea Am            Amaranthus
retroflexus 



Pi            Polygonum aviculare Ca            Chenopodium album 60
Ga            Galium aparine Xa            Xanthium pensylvanicum Ab
Abutilon theophrastI Co            Cassia obtusifolia Av            Avena
fatuA 65                                Dg            Digitaria sanguinalis
50    0 080 301 Al            Alopecurus myosuroides St            Setaria
viridis Ec            Echinochloa crus-galli Sh            Sorghum
halepense 5                                Ag            Agropyron repens
Cn            Cyperus rotundas TABLE 7 - PART A 10 compound   APPLICATION
TEST PLANt 15      No         Method Rate (kg/ha)       Sb           Fp  cT
Sy 20 1       POST   1.9    00    0   -   5   3   4   0   0   -   0   0 1
POST   0.5    0   0   0   -   5   0   4   0   1   -   0   0 25 TABLE 7-
PART B 30 compound   APPLICATION                        TEST PLANT 35
Method Fate (kg/ha)       Ga  Xa Ab Co  Av  Dg Al St  Ec  Sh  Ag Cn 40 1
POST   1.9    0   0   0   0   5   3   5   4   5   4   2   0 1   POST 0.5  0
0 004 3 4 5 5 3   0 45 Example 24 This Example illustrates the selective
herbicidal activity of compounds of the invention. The compounds were
formulated for test by mixing an appropriate amount with 5 ml of an
emulsion 50 prepared by diluting 160 ml of a solution containing 21.8 g per
litre of "Span" 80 and 78.2 g per litre of "Tween" 20 in
methylcyclkohexanone to 500 ml with water. "Span" 80 is a Trade Mark for a
surface-active 



agent comprising sorbitan monolaurate. "Tween" 20 is a Trade Mark for a
surface-active agent comprising a condensate or sorbitan monolaurate with
20 molar proportions of ethylene oxide. Each 5 ml emulsion containing a
test compound was then diluted to 40 ml with water and sprayed on to young
pot plants (post- 55 emergence test) of the species named in Table 8 below.
Damage to test plants was assessed after 26 days on a scale of 0 to 9 where
0 is 0 to 10% damage and 9 is complete kill. The degree of herbicidal
damage was assessed by comparison with untreated control plants and the
results are given in Table 8 bvelow. A dash (-) means that no experiment
was carried out. The names of the test plants were as follows: 60 Ww
-        winter wheat Br       -        spring barley Av       -
Avena fatua Al       -        Alopecurus myosuroides 65
St       -         Setaria viridis 51    0 080 301 TABLE 8 POST-EMERGENCE
HERBICIDAL ACTIVITY Compound       APPLICATION                         TEST
PLANT No          Rate (kg/ha) Ww      Br      Av       Al      St 1
0.03                  0       1        8       8       8 1          0.04
0       0        9       9       8 1          0.08                  1
1        -       -       - 1          0.16                  0       1
_       _       _ 4           0.04                 0       1        9
9       8 4.          0.08                 1       2        _       _
_ 4           0.16                 2       5        -       -       - 5
0.08                  0       1        9       6       7 5          0.16
1       1        -       -       - 5          0.32                  1
0        _       _ 8          0.03                  0       1        9
9       8 8          0.04                  0       1        9       8
8 8          0.08                  -       -        9       9       9 8
0.16                  0       0        -       -       - 50         0.04
-       -        9       8       9 50         0.06                  0
6        9       8       9 50         0.08                  0       5
9        8       9 50         0.16                  0       8       _ -
- 



50         0.32                  0       9       _        _       _ 52    0
080 301 TABLE 8 - continued POST-EMERGENCE HERBICIDAL ACTIVITY 10 15
Compound        APPLICATION                        TEST PLANT No
Rate (kg/ha) 20                                         Ww      Br      Av
Al       St 25      52          0.02                 _       _       9
7        9 52.        0.04                 -        -       9       9
9 52         0.06                 0        5       9       9       9 52
0.08                 0        7       9       9       9 52         0.16
0        9       -       -       - 52         0.32                 0
9       -       -       - 57         0.04                  -       -
9       9       9 57         0.06                 0        0       9
9       9 57         0.08                 0        3       9       9
9 57         0.16                 0        7       _       _       _ 40 *
57         0.32                  1       9       -       -        - 63
0.04                 -        -       9       7       8 63         0.06
0        0       9       8       9 45      63          0.08
0       2       9       9       9 63         0.16                 0
7       _       _ 63         0.32                 0        9       _
_       _ so Claims for the Contracting States: BE CH DE FR GB LI LU NL SE
55     1. A compound of formula l: OR1 N OR2 60   [ERR] C 65 53    0 080
301 



TABL E 8 - continued POST-EMERGENCE HERBICIDAL ACTIVITY Compound
APPLICATION                        TEST PLANT No          Rate (kg/ha) 20
Ww       Br      Av      Al       St 25      52          0.02
9    9  7       9 52.         0.04                 -        -       9
9       9 52         0.06                  0        5       9       9
9 30      52          0.08                 0        7       9        9
9 52         0.16                  0        9       -       -       _ 52
0.32                  0       9       -       -       _ 57          0.04
-       -       9        9       9 57          0.06                 0
0       9       9        9 57         0.08                  0        3
9       9       9 57         0.16                  0        7       -
-       _ 57          0.32                 1        9       -       -
_ 63         0.04                  -        -       9       7       8 63
0.06                  0       0        9       8       9 45      63
0.08                  0       2       9.       9       9 63         0.16
0        7       -       -       - 63         0.32                  0
9        _       -       _ Claims for the Contracting States: BE CH DE FR
GB U LU NL SE 55     1. A compound of formula 1: [ERR] 60
[ERR] [ERR] 65 53    0 080 301 wherein: R' is selected from the group
consisting of: hydrogen, C, to Cs alkyl; C2 to C6 alkenyl; C2 to CS
alkynyl; substituted C, to C, alkyl wherein the alkyl group is substituted
with a substituent selected from the group consisting of C, to C6 alkoxy,
C, to Cs alkylthio, phenyl and substituted phenyl wherein the benzene ring
is 5  substituted with from one to three substituents selected from the
group consisting of halogen, nitro, cyano, C, to Cs alkyl, C, to Cs
haloalkyl, C1 to C, alkoxy and C, to Cs alkylthio; C1 to Cs (alkyl)
sulfonyl; benzene sulfonyl; substituted benzenesulfonyl wherein the benzene
ring is substituted with from one to three substituents selected from the
group consisting of halogen, nitro, cyano, C, to C, alkyl, C, to C,
haloalkyl, C, to C, alkoxy and C1 to CB alkylthio; C2 to C, alkanoyl;
benzoyl and substituted benzoyl wherein the benzene la ring is substituted
with from one to three substituents selected from the group consisting of
halogen, nitro, 



cyano, C1 to C6 alkyl, C, to Cs haloalkyl, C, to Cs alkoxy and C, to C,
alkylthio; 2-furoyl; 3-furoyl; 2-thenoyl; 3- thenoyl; and an inorganic or
an organic cation selected from the alkali metal ions, the alkaline earth
metal ions, transition metal ions and the ammonium ion R'R'R'R7N' wherein
R4, R5, RI, R7 are independently selected from the group consisting of:
hydrogen; C, to C1O alkyl; substituted C, to C1O alkyl wherein the alkyl t5
group is substituted with a substituent selected from the group consisting
of hydroxy, halogen and C, to C. alkoxy; phenyl; benzyl; and the groups
substituted phenyl and substituted benzyl wherein the benzene ring is
substituted with from one to three substituents selected from the group
consisting of halogen, nitro, cyano, C, to C, alkyl, C, to Co haloalkyl, C,
to Cs alkoxy and C, to Cs alkylthio; R' is selected from the group
consisting of: C, to Co alkyl; C2 to CS alkenyl; C2 to C, haloalkenyl; C2
to C, 20  alkynyl; CI to C, haloalkynyl; substituted C, to C, alkyl wherein
the alkyl group is substituted with a substituent selected from the group
consisting of halogen, C, to C, alkoxy, C1 to C. alkylthio, phenyl and
substituted phenyl wherein the benzene ring is substituted with from one to
three substituents selected -f      from the group consisting of halogen,
nitro, cyano, C1 to C, alkyl, C, to Cs haloalkyl, C, to Cs alkoxy and C, to
Cs alkylthio; 25     RI is selected from the group consisting of: C, to C,
alkyl; C, to Co fluoroalkyl; C2 to C, alkenyl; C2 to Co alkynyl; and
pheriyl; and n is an integer chosen from 3 to 5. 2. A compound according to
claim 1 wherein: R1 is selected from the group of hydrogen, C, to C, alkyl,
C2 to C, alkenyl, C2 to CB alkynyl, C2 to CB 30  alkanoyl, C, to C, alkyl
substituted with C1 to Co alkoxy, C, to Cs alkylthio, phenyl or substituted
phenyl wherein the benzene ring is substituted with from one to three
substituents selected from the group consisting of halogen, nitro, cyano,
C, to Co alkyl, C, to C, haloalkyl, C, to Co alkoxy and C, to C, alkylthio,
benzoyl or substituted benzoyl wherein the benzene ring is substituted with
from one to three substituents selected from the group consisting of
halogen, nitro, cyano, C, to Co alkyl, C, to Cs haloalkyl, C., to CB alkoxy
35  and C, to C, alkylthio, C1 to CS (alkyl)sulfonyl and benzenesulfonyl or
substituted benzenesulfonyl wherein the benzene ring is substituted with
from one to three substituents selected from the group consisting of
halogen, nitro, cyano, C, to Cs alkyl, C, to Cs haloalkyl, C, to Cs alkoxy
and C, to C, alkylthio, and the group M wherein M is an alkali metal ion:
R' is selected from the group consisting of C, to Cs alkyl, C, to Cs
haloalkyl, C2 to C, alkenyl, C2 to Co 4   alkynyl and C, to CS alkyl
substituted with C, to Cs alkoxy, C, to Co alkylthio, phenyl or substituted
phenyl V       wherein the benzene ring is substituted with from one to
three substituents selected from the group consisting of halogen, nitro,
cyano, C, to Cs alkyl, C, to CS haloalkyl, C, to C, alkoxy and C, to Cs
alkylthio; R3 is selected from the group consisting of C, to Co alkyl, C2
to Cs alkenyl and C2 to CS alkynyl; and In is an integer chosen from 3 to
5. 45     3. A compound according to claim 1: RI is selected from the group
consisting of hydrogen; C2 to C, alkanoyl; benzoyl and substituted benzoyl
wherein the benzene ring is substituted with from 1 to 3 substituents
selected from the group consisting of halogen, nitro, C, to C, alkyl and C,
to CB alkoxy; and an inorganic or organic cation selected from the alkali
metal ions, the alkaline earth metal ions, transition metal ions and the
ammonium ion so  R'RSRS7N 4 wherein R', R5, Rs and R are independently
selected from the group consisting of: hydrogen; C, to CO alkyl; and
substituted C, to CIO alkyl wherein the alkyl group is substituted with a
substituent selected from the group consisting of hydroxy and C, to Cs
alkoxy; 



RI is selected from the group consisting of: C, to Cs alkyl; C2 to Co
alkenyl; C2 to Co alkynyl; C, to Co haloalkyl; C2 to C, haloalkenyl; C, to
Ce alkyl substituted with C, to C, alkoxy; C, to Cs alkyl substituted with
"  C, to C. alkylthlo; and benzyl and substituted benzyl wherein the
benzene ring is substituted with from one to three substituents selected
from the group consisting of halogen, nitro and C, to Cs alkyl; R3 is
selected from the group consisting of C, to Cs alkyl; and n is integer
chosen from 3 to 5. 4. A compound according to either of claims 1 to 3
wherein: 60     RI is selected from the group consisting of hydrogen,
acetyl, tertiary butyryl, benzoyl, halobenzoyl, methylbenzoyl,
methoxybenzoyl, nitrobenzoyl, trimethylbenzoyl, dinitrobenzoyl, the cations
of the alkali metals sodium and potassium; the cations of the alkaline
earth metals magnesium, calcium and barium, the cations of the transition
metals manganese, copper, zinc, iron, nickel, cobalt and silver, the
ammonium ion, and the tri- and tetraalkyl ammonium ions wherein alkyl is
selected from C, to Cs alkyl and C, to C, 66 hydroxyalkyl; 54    I 1 J11111
LIJI II II1I 0 080 301 R2 is selected from the group consisting of ethyl,
n-propyl, n-butyl, allyl, propargyl, 2-fluoroethyl, 2- chloroallyl,
methylthiomethyl, benzyl, halobenzyl, methylbenzyl and nitrobenzyl; R3 is
selected from the group consisting of methyl ethyl, and n-propyl; and n is
an integer selected from 3 to 5. 5     5. A compound according to any one
of claims 1 to 4 inclusive wherein: RI is selected from the group
consisting of hydrogen, benzoyl and the cations of the alkali metals sodium
and potassium; R2 is selected from the group consisting of ethyl, n-propyl
and allyl; R3 is selected from ethyl and n-propyl; and n is an integer
selected from 3 to 5. 6. A compound according to any one of claims 1 to 5
inclusive of formula C3      OR1 '5  C      g             y       /  N-OR 2
C 20                                                      R3 CH3 wherein:
R1 is selected from hydrogen, sodium and potassium; 25    R2 is selected
from ethyl and allyl; and RI is selected from ethyl and n-propyl. 7. A
compound according to any one of.claims 1 to 5 inclusive of formula K3
C ~2 3N-OR2 35 



wherein: 40 R' is selected from hydrogen, sodium and potassium;; R2 is
selected from ethyl and allyl; and R3 is selected from ethyl and n-propyl.
, 8. Acompound according to any one of claimsl1to 5inclusive of formula H3<
v ~~~~~NOR2                                                    ! 503 3
wherein: 55     R1 is selected from hydrogen, sodium and potassium; R is
selected from ethyl and allyl; and R3 is selected from ethyl and n-propyl.
9. A compound according to any one of claims 1 to 5 inclusive selected from
the group consisting of: 2-fl
-(ethoxyimino)propylI-3-hydroxy-5-mesitylcyclohex-2-en-1 -one; 45
2-[l-(ethoxyimino)propyl]-3-hydroxy-5-(2,3,4,2-tetramethylphenyl~cyclohex-2
-en-1-one; 2-fl -(ethoxyimino)butyll-3-hydroxy-5-mesitylcyclohex-2-en-
-one; 2-fl
-(ethoxyiminospropylJ-3-hydroxy-5-(2,3,4,s,6-pentamethylphenyl)cyclohex-2-e
n-l-one;      .
2-[l-(ethoxyiminolpropyl1-3-hydroxy-5-2.3,4,s,e-pentamethylphenyl~cyclohex-
2-en.1 -one sodium salt; andi as
2-[l-(ethoxyimino)butylj-3-hydroxy-5-(2,3,4,5,6-pentamethylphenyI)cyclohex-
2-en-1-one sodium salt. 55    0 080 301           1 llll  11111111,11111811
II 10. A compound of formula IX tH 5 (CH3 )n Ix wherein n is an integer
selected from 3 to 5. 11. A compound of formula XAll to
~~~~~~~~~~OH a (CH3 )nnCb C \      \~~~R3                 Xi II 20
XI wherein n is an integer selected from 3 to 5 and R3 is as defined
according to any one of claims 1 to 5 inclusive. 25     12. A herbicidal
composition comprising as active ingredient a compound as defined according
to any one of claims 1 to 9 inclusive and a carrier thereof. 



13. A process for severely damaging or killing unwanted plants which
process comprises applying to said plants, or to the growth medium of said
plants, an effective amount of a compound as defined according to any one
of claims 1 to 9 inclusive or an effective amount of a composition as
defined jx according to claims 12. 14. A process for selectively
controlling the growth of monocotyledonous weeds in dicytyledonous crops
which process comprises applying to said crop, or to the growth medium of
said crop, a compound as defined according to any one of claims 1 to 9
inclusive or a composition as defined according to claim 12 in an amount
sufficient to severely damage or kill said weeds but insufficient to
substantially damage said 3S crop. 15. A process for selectively
controlling the growth of monocotyledonous weeds in cultivated crops which
process comprises applying to said crop or to the growth medium of said
crop a compound as defined according to any one of claims 1 to 9 inclusive
or a composition as defined according to claim 12 in an amount sufficient
to severely damage or kill said weeds but sufficient to substantially
damage said crop. 40     16. A process according to any one of claims 13 to
15 inclusive wherein the compound Is applied at a rate in the range of from
0.005 to 20 kilograms per hectare. 17. A process for the synthesis of a
compound of formula I as defined according to any one of claims 1 to 9
inclusive which process comprises; (a) reacting a benzaldehyde derivative
of formula V with acetone to give a ketone derivative of formula 46  VI and
reacting the ketone derivative of formula VI with a malonic acid ester of
formula VII, wherein R is C1 to C6 alkyl, to give a 5-(substituted
phenyl)-cvclohexane-1,3-dione derivative of formula IX; (CH3)n
(CH3)n so                                    CHO
CH=CH-COCH 3 V                                 VI 0 (CH 3)n 60
CH2(CO2R)2 65                    VII                                  Ix 56
0 080 301 (b) acylating the 5-(substituted phenyl) cyclohexane-1,3-dione
derivative of formula IX with an acid anhydride of formula XIV or an acid
halide of formula XV to give a 2-acyl-5-substituted phenyl)cyclo-
hexane-1,3-dione derivative of formula XlIl; 5                 [ERR] XIV
xv 10 (CH3)n [ERR] 20 



(c) reacting the 2-acyl-5-(substituted phenyl)cyclohexane-1,3-dione
derivative of formula XIII with an alkoxyamine derivative of formula XVII
to give a compound of the invention of formula 11 (formula I wherein [ERR];
and optionally 25 H2NOR2 XVII II 35 (d) reacting the compound of the
invention of formula 11 with a compound of formula XX wherein L is a good
leaving group to give a compound of the invention of formula I 50 45 xx
Claims for the Contracting State: AT 1. A herbicidal composition comprising
as active ingredient a compound of formula I: [ERR]` N OR2 (CH3) wherein:
R' is selected from the group consisting of: hydrogen, [ERR]alkyl; [err]
alkenyl; [err] alkynyl; substituted [err] alkyl wherein the alkyl group is
substituted with a substituent selected from the group consisting of [err]
alkoxy, C1 to Co alkylthio, phenyl and substituted phenyl wherein the
benzene ring is substituted with from one to three substituents selected
from the group consisting of halogen, nitro, cyano, C1 to C-6 alkyl, C1 to
C. haloalkyl. C1 to Cs alkoxy and C1 to Cs alkylthio; C1 to C, (alkyl)
sulfonyl; benzene 6,5 sulfonyl; substituted benzenesulfonyl wherein the
benzene ring is substituted with from one to three 57    0 080 301
*substituents selected from the group consisting of halogen, nitro, cyano,
C, to C, alkyl, C, to Cs haloalkyl, C1 to C, alkoxy and C, to Co alkylthio;
C2 to C, alkanoyl; benzoyl and substituted benzoyl wherein the benzene ring
is substituted with from one to three substituents selected from the group
consisting of halogen, nitro, cyano, C, to C, alkyl, C, to C6 haloalkyl, C,
to C, alkoxy and C1 to Cs alkylthio; 2-furoyl; 3-furoyl; 2-thenoyl; 3- 5
thenoyl; and an inorganic or an organic cation selected from the alkali
metal ions, the alkaline earth metal ions, transition metal ions and the
ammonium ion R4R`R6R7N  wherein R4, R', R6, R7 are independently selected
from-the group consisting of: hydrogen; C, to CI0 alkyl; substituted C, to
CI0 alkyl wherein the alkyl group is substituted with a substituent
selected from the group consisting of hydroxy, halogen and C, to C6 alkoxy;
phenyl; benzyl; and the groups substituted phenyl and substituted benzyl
wherein the benzene ring 1o is substituted with from one to three
substituents selected from the group consisting of halogen, nitro, cyano,
C, to C, alkyl, C, to C, haloalkyl, C, to Cs alkoxy and C, to Cs alkylthio;
R2 is selected from the group consisting of: C, to Cs alkyl; C2 to Cs
alkenyl; C2 to C, haloalkenyl; C2 to C, 



alkynyl;. C2 to Cs haloalkynyl; substituted C, to C, alkyl wherein the
alkyl group is substituted with a substituent selected from the group
consisting of halogen, C, to Cs alkoxy, C, to C, alkylthio, phenyl and 15
substituted phenyl wherein the benzene ring is substituted with from one to
three substituents selected from the group consisting of halogen, nitro,
cyano, C, to Cs alkyl, C, to C, haloalkyl, C, to Cs alkoxy and C, to Cs
alkylthio; R3 is selected from the group consisting of: C, to C, alkyl; C,
to C, fluoroalkyl; C2 to C, alkenyl; C2 to C, alkynyl; and phenyl; and 20
n is an integer chosen from 3 to 5 and a carrier therefor. 2. A composition
according to claim 1 wherein: R1 is selected from the group consisting of
hydrogen, C, to C, alkyl, C2 to C, alkenyl, C2 to C, alkynyl, C2 to Cs
alkanoyl, C, to Co alkyl substituted with C, to Cs alkoxy, C, to C,
alkylthio, phenyl or substituted phenyl wherein the benzene ring is
substituted with from one to three substituents selected from the group 25
consisting of halogen, nitro, cyano, C, to C, alkyl, C, to C, haloalkyl, C,
to Cs alkoxy and C, to C, alkylthio, benzoyl or substituted benzoyl wherein
the benzene ring is substituted with from one to three substituents
selected from the group consisting of halogen, nitro, cyanQ, C, to C,
alkyl, C, to C, haloalkyl, C, to Cs alkoxy and C, to C, alkylthio, C, to Ce
(alkylVsulfonyl and benzenesulfonyl or substituted benzenesulfonyl wherein
the benzene ring is substituted with from one to three substituents
selected from the group consisting of 3o halogen, nitro, cyano, C, to Cs
alkyl, C, to C, haloalkyl, C, to Cs alkoxy and C, to C, alkylthio, and the
group M wherein M is an alkali metal ion: R2 is selected from the group
consisting of C, to C6 alkyl, C, to C, haloalkyl, C2 to C, alkenyl, C2 to
C, alkynyl and C, to C, alkyl substituted with C, to C, alkoxy, C, to C,
alkylthio, phenyl or substituted phenyl wherein the benzene ring is
substituted with from one to three substituents selected from the group 35
consisting of halogen, nitro, cyano, C, to C, alkyl, C, to C, haloalkyl, C,
to C, alkoxy and C, to C, alkylthio; R' is selected from the group
consisting of C, to Cs alkyl, C2 to C, alkenyl and C2 to C, alkynyl; and n
is an integer chosen from 3 to 5. 3. A composition according to claim 1
wherein: RI is selected from the group consisting of: hydrogen; C2 to C,
alkanoyl; benzoyl and substituted 40 benzoyl wherein the benzene ring is
substituted with from 1 to 3 substituents selected from the group
consisting of halogen, nitro, C, to C, alkyl and C, to C, alkoxy; and an
inorganic or organic cation selected from the alkali metal ions, the
alkaline earth metal ions, transition metal ions and the ammonium ion [err]
wherein R4, R6, R6 and R' are independently selected from the group
consisting of: hydrogen; C, to CO alkyl; and substituted C, to CO alkyl
wherein the alkyl group is substituted with a substituent 45 selected from
the group consisting of hydroxy and C, to C, alkoxy; R2 is selected from
the group consisting of: C, to Cs alkyl; C2 to C, alkenyl; C2 to Cs
alkynyl; C, to C, haloalkyl; C2 to Cs haloalkenyl; C, to C, afkyl
substituted with C, to Cs alkoxy; C, to C, alkyl substituted with C, to Cs
alkylthio; and benzyl and substituted benzyl wherein the benzene ring is
substituted with from one to three substituents selected from the group
consisting of halogen, nitro and C, to Cs alkyl; 60     R' is selected from
the group consisting of C, to Cs alkyl; and n is integer chosen from 3 to
5. 4. A composition according to either of claims 1 to 3 wherein: RI is
selected from the group consisting of hydrogen, acetyl, tertiary butyryl,
benzoyl, halobenzoyl, methylbenzoyl, methoxybenzoyl, nitrobenzoyl,
trimethylbenzoyl, dinitrobenzoyl, the cations of the alkali 



55 metals sodium and potassium; the cations of the alkaline earth metals
magnesium, calcium and barium, the cations of the transition metals
manganese, copper, zinc, iron, nickel, cobalt and silver, the ammonium ion,
and the tri- and tetraalkyl ammonium ions wherein alkyl is selected from C,
to C, alkyl and C, to C, hydroxyalkyl; R2 is selected from the group
consisting of ethyl, n-propyl, n-butyl, allyl, propargyl, 2-fluoroethyl, 2-
6o chloroallyl, methylthiomethyl, benzyl, halobenzyl, methylbenzyl and
nitrobenzyl; R3 is selected from the group consisting of methyl ethyl, and
n-propyl; and n is an integer selected from 3 to 5. 5. A composition
according to any one of claims 1 to 4 inclusive wherein: R' is selected
from the group consisting of hydrogen, benzoyl and the cations of the
alkali metals 65  sodium and potassium;    0 080 301 R2 is selected from
the group consisting of ethyl, n-propyl and allyl; [err] is selected from
ethyl and n-propyl; and n is an integer selected from 3 to 5. 6. A
composition according to any one of claims 1 to 5 inclusive wherein the
active ingredient has the 5 formula; 10 15                    [err]
wherein: [err] is selected from hydrogen, sodium and potassium; R2 is
selected from ethyl and allyl; and 7    R3 is selected from ethyl and
n-propyl. 7. A composition according to any one of claims 1 to 5 inclusive
wherein the active ingredient has the formula; [err] 3 wherein: R' is
selected from hydrogen, sodium and potassium; R2 is selected from ethyl and
allyl; and [err] is selected from ethyl and n-propyl. 8. A composition
according to any one of claims 1 to 5 inclusive wherein the active
ingredient has the formula; 40                    C wherein: so     R1 is
selected from hydrogen, sodium and potassium; R2 is selected from ethyl and
allyl; and R3 is selected from ethyl and n-propyl.                   2 9. A
composition according to any one of claims 1 to 5 inclusive wherein the
active ingredient is! 



selected from the group consisting of: ! 5s     2-fl
-(ethoxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1 -one;i 2-fl
-(ethoxyimino)propyl]-3-hydroxy-5-(2,3,4,6-tetramethylphenyl)cyclohex-2-en-
1 -one; 2-[l -(ethoxyimino)butyl]]-3hydroxy-5-mesitylcyclohex-2-en-1 -one;
2-[1
-(ethoxyimino)propylI-3-hydroxy-5-(2,3,4,5,6-pentamethylphenyl)cyclohex-2-e
n-1 -one; 2-[1
-(ethoxyimino)propyl]-3-hydroxy-5-2,3,4,5,6-pentamethylphenyl)cyclohex-2-en
-1 -one sodium salt; 60 and
2-[l-(ethoxyimino)butyl]-3-hydroxy-5-(2,3,4,5,6-pentamethylphenyl)cyclohex-
2-en 1 -one sodium salt. 10. A process for the synthesis of a compound of
formula I as defined according to any one of claims 1 to 9 inclusive which
process comprises; (a) reacting a benzaldehyde derivative of formula V with
acetone to give a ketone derivative of formula 65 Vl and reacting the
ketone derivative of formula VI with a malonic acid ester of formula Vll,
wherein R is [err] 59    0 080 301 to C, alkyl, to give a 5-(substituted
phenyl)-cyclohexane-1,3-dione derivative of formula IX; [err] 10 V
VI [err] 20 25                VII                                    IX 30
(b) acylating the 5-(substituted phenyl) cyclohexane-1,3-dione derivative
of formula IX with an acid anhydride of formula XIV or an acid halide of
formula XV to give a 2-acyl-5-substituted phenyl)cyclo- hexane-1,3-dione
derivative of formula Xlll; 35                [err]
R3COhal 40 (CH3)n XIII 50 (c) reacting the 2-acyl-5-(substituted
phenyl)cyclohexane-1,3-dione derivative of formula X1ll with an alkoxyamine
derivative of formula XVII to give a compound of the invention of formula
II (formula I wherein [err]; and optionally 55 OH N-OR2 60 3 XVII II 



65 0    *   C  L  M   S   * 0 080 301 Id) reacting the compound of the
invention of formula 11 with a compound of formula XX wherein L is a good
leaving group to give a compound of the invention of formula 1 RIL
(CH3)n xx I 11. A process for severely damaging or killing unwanted plants
which process comprises applying to said plants, or to the growth medium of
said plants, an effective amount of a compound as defined according to any
one of claims 1 to 9 inclusive. 12. A process for selectively controlling
the growth of monocotyledonous weeds in dicytyledonous 20  crops which
process comprises applying to said crop, or to the growth medium of said
crop, a compound as defined according to any one of claims 1 to 9 inclusive
in an amount sufficient to severely damage or kill said weeds but
insufficient to substantially damage said crop. 13. A process for
selectively controlling the growth of monocotyledonous weeds in cultivated
crops which process comprises applying to said crop or to the growth medium
of said crop a compound as 25  defined according to any one of claims 1 to
9 inclusive in an amount sufficient to severely damage or kill said weeds
but sufficient to substantially.damage said crop. 14. A process according
to any one of claims 11 to 13 inclusive wherein the compound is applied at
a rate in the range of from 0.005 to 20 kilograms per hectare. 15. A
process of preparing a 2-acyl-5-(substituted phenyl)cyclohexane-1,3-dione
of formula (XIII): 30 OH 0 35 xiii 40 which comprises acylating a
5-(substituted phenyl)cyclohexane-1,3-dione derivative of formula IX: [err]
45                       [err] Ix 50 with an acid anhydride of formula
[err] or an acid halide of formula [err] to give the compound of formula
XIII. 16. A process of preparing a 5-(substituted
phenyl)cyclohexane-1,3-dione derivative of formula (1X), 56 (CH3 ) 60 



61    0 080  301 which comprises reacting a ketone derivative of formula
VI: (CH3)n CH=CH-COCH3                                  (VI) with a malonic
acid of formula CH2(err)2 wherein R is C, to [err]alkyl, to give, after
hydrolysis and 10 decarboxylation of the product, a compound of formula IX.
Patentanspr[err]che f[err]r die Vertragsstaaten: BE CH DE FR GB IT Ll LU NL
SE 1. Verbindung der Formel I 15 [err] [err] 20 worin R' ausgewahit ist aus
Wasserstoff; C,..-Alkyl; C2.6-Alkenyl; C2-.-Alkinyl; substitiertem
C1,6-Alkyl, 25  wobei die Alkylgruppe mit einem Substituenten substituiert
ist, der ausgewihlt ist aus C,-.-Alkoxy, C6- Alkylthio, Phenyl und
substituiertem Phenyl, wobei der Benzolring mit 1 bis 3 Substituenten
substitiert ist, die ausgewfihIt sind aus Halogen, Nitro, Cyano,
C,.s-Alkyl, CI..-Halogenoalkyl, Cl-s-Alkoxy und C,_,- Alkylthio;
C1_s-(Alkyl)sulfonyl; Benzolsulfonyl; substituiertem Benzolsulfonyl, wobei
der Benzolring mit 1 bis 3 Substituenten substitiert ist, die ausgewdhit
sind aus Halogen, Nitro, Cyano, Cj-G-Alkyl, C...- 30  Halogenoalkyl,
C,_,,-Alkoxy und CI,_-Alkylthio; C2-6-Alkanoyl; Benzoyl und substituiertem
Benzoyl, wobel der Benzolring mit 1 bis 3 Substituenten substituiert ist,
die ausgewahit sind aus Halogen, Nitro, Cyano C,_s-Alkyl,
C,.6-HalogenoalkVI, CI,6-Alkoxy und C,_,-Alkylthio; 2-Furoyl; 3-Furoyl;
2-Thenoyl; 3-Thenoyl; und anorganischen oder organischen Kationen, die
ausgewahit sind aus den Alkalimetallionen, den           M
Erdalkalimetallionen, den Obergansmetallionen und dem Ammoniumion R4R6R6R'N
, wobei R4, R5, R und 35  R' unabhangig ausgewahIt sind aus Wasserstoff;
C,_,o-Alkyl; substituiertem   CI-1_-Alkyl, wobei die Alkylgruppe mit elnem
Substituenten substituiert ist, der ausgewqahlt ist aus Hydroxy, Halogen
und C,.6- Alkoxy; Phenyl; Benzyl; und den Gruppen substituiertes Phenyl und
substituiertes Benzyl, wobei der Benzolring mit 1 bis 3 Substituenten
substitiert ist, die ausgewahit sind aus Halogen, Nitro, Cyano, C1-6-
Alkyl, Ci.-sHalogenalkyl, C,_s-Alkoxy und C1..-Alkylthio; 40      R2
ausgewihIt ist aus  Cie-Alkyl; C2..-Alkenyl; C26s-Halogenoalkenyl;
C2-s-Alkinyl; C2-6- Halogenoalkinyl; und substituiertem   CI...-Alkyl,
wobei die AlkyIgruppe mit einem   Substituenten substituiert ist, der
ausgewahlt ist aus Halogen, C,_G-Alkoxy, C,_6-Alkylthio, Phenyl und
substituiertem Phenyl, wobei der Benzolring mit 1 bis 3 Substituenten
substituiert ist, die ausgewahit sind aud Halogen, Nitro, Cyano,
C,_6-Alkyl, CI.-.Halogenoalkyl, CI,_-Alkoxy und Ci.6-Alkylthio; 46      R3
ausgewihIt ist aus C,_,,-Alkyl; Cl-s-Fluoroalkyl; C2_.-Alkenyl;
C2.6-Alkinyl; und Phenyl; und n fOr elne Ganzzahl von 3 bis 5 steht. 2.
Verbindung nach Anspruch 1, worin RI ausgewahIt ist aus Wasserstoff, C,
.6-Alkyl, C2-#-Alkenyl, Cl...-Alkinyl, C2g--Alkanoyl, C, .6-Alkyl, das 



mit C,_s-Alkoxy, CI,.-Alkylthio, Phenyl oder substituiertem Phenyl
substituiert ist, wobei der Benzolring so  mit 1 bis 3 Substituenten
substitiert ist, die ausgewahit sind aus Halogen, Nitro, Cyano, C,.6-Alkyl,
CI.6- Halogenoalkyl, C,_.-Alkoxy und C,-e-Alkylthio, Benzoyl oder
substituiertem  Benzoyl, wobei der Benzolring mit 1 bis 3 Substituenten
substituiert ist, die ausgewahlt sind aus Halogen, Nitro, Cyano,
Ci.-eAlkyl, C..6- Halogenoalkyl, C,_,,-Alkoxy und C,.s-Alkylthio, C
.-.(Alkyl)sulfonyl und Benzolsulfonyl oder substituiertem Benzolsulfonyl,
wobei der Benzolring  mit 1 bis 3  Substituenten  substitiert ist, die
ausgewihit sind  aus 65  Halogen, Nitro, Cyano, C,.6-Alkyl. C,
.-Halogenoalkyl, Cd-6-Alkoxy und Cl-e-Alkylthio, und  der Gruppe M worin M
for ein Alkalimetallion steht; R2 ausgewghlt ist aus C,.6-Alkyl,
Ci.-.HalogenalkyI, C2..--Alkenyl, C2.6-Alkinyl und C,_,,-Alkyl, das mit
C,_e-Alkoxy, CI-G.Alkylthio, Phenyl oder substituiertem Phenyl substituiert
ist, wobel der Benzolring mit 1 bis 3 Substituenten substituiert ist, die
ausgewahIt sind aus Halogen, Nitro, Cyano, C,_G-Alkyl, C,_6- 6o
Halogenoalkyl, C,.--Alkoxy und Cl-eAlkylthio; R3 ausgewahit ist aus
Ci.s-Alkyl, C2..-Alkenyl und  C2-.-Alkinyl; und n fur eine Ganzzahl von 3
bis 5 steht. 3. Verbindung nach Anspruch 1, worin R' ausgewahlt ist aus
Wasserstoff; C2-6-Alkanoyl; Benzoyl und  substituiertem   Benzoyl, wobei
der 6s  Benzolring mit 1 bis 3 Substituenten substituiert ist, die
ausgewahit sind aus Halogen, Nitro, C,-6-Alkyl und 62    111111111111 0 080
301 Cl-6-Alkoxy; und anorganischen oder organischen Kationen, die
ausgewahit sind aus den Alkalimetallionen, den Erdalkalimetallionen, den
Ubergangsmetallionen und dem  Ammoniumion, R4R5R6R7N', worin R4, R5, R6 und
R7 unabhangig ausgewahit sind aus Wasserstoff; C,.10-Alkyl; und
substitiertem C1,.0-Alkyl, wobei die Alkylgruppe mit einem Substituenten
substituiert ist, der ausgewahit s ist aus Hydroxy und Cj-6-Alkoxy; R2
ausgewahit ist aus  C,_6-Alkyl; C2..6-Alkenyl; C2.6-Alkinyl;
Cl_.-Halogenoalkyl;  C2_.- Halogenoalkenyl; C-,_6-Alkyl, das mit
Cl-6-Alkoxy substituiert ist; C1-6-Alkyl, das mit C,-6-Alkylthio
substituiert ist; und Benzyl und substituiertem Benzyl, wobei der
Benzolring mit 1 bis 3 Substituenten substituiert ist, die ausgewihlt sind
aus Halogen, Nitro und Cl-6-Alkyl; 0      R3 ausgewAhit ist aus
C1..6-Alkyl; und n fur sine Ganzzahl von 3 bis 5 steht. 4. Verbindung nach
einem der Anspruche 1 bis 3, worin RI ausgewahit ist aus Wasserstoff,
Acetyl, tertiarem Butyryl, Benzoyl, Halogenobenzoyl, Methylbenzoyl,
Methoxybenzoyl, Notribenzoyl, Trimethylbenzoyl, Dinitrobenzoyl, den
Kationen der Alkalimetalle Natrium und Kalium, den Kationen der -5
Erdalkalimetalle Magnesium, Calcium und Barium, den Kationen der
Ubergangsmetalle Mangan, Kupfer, Zink, Eisen, Nickel, Kobalt und Silber,
dem Ammoniumion und den Tri- und Tetraalkylammoniumionen, wobei Alkyl
ausgewahit ist aus C1-6-Alkyl und C_.-6-Hydroxyalkyl; R2 ausgewahlt ist aus
Ethyl, n-Propyl, n-Butyl, Allyl, Propargyl, 2-Floroethyl, 2-Chloroallyl,
Methylthiomethyl, Benzyl, Halogenobenzyl, Methylbenzyl und Nitrobenzyl; 



20     RI ausgewahit ist aus Methyl, Ethyl und n-Propyl; und n fOr sine
Ganzzahl von 3 bis 5 steht. 5. Verbindung nach einem der Anspruche 1 bis 4,
worin R1 ausgewahit ist aus Wasserstoff, Benzoyl und den Kationen der
Alkalimetalle Natrium und Kalium; R2 ausgewAhit ist aus Ethyl, n-Propyl und
Allyl; 25     RI ausgewihit ist aus Ethyl und n-Propyl; und n fOr sine
Ganzzahl von 3 bis 5 steht. 6. Verbindung nach einem der Anspruche 1 bis 5
der Formel 30                                         CH3       OR1 3 30
CH3 J~~~~~~~~~~~~~ 35 4
~~~~~~~~~~~~~~~3 40 worin R1 ausgewihit ist aus Wasserstoff, Natrium und
Kallum; 60    R2 ausgewihlt ist aus Ethyl und Allyl; und R3 ausgewihlt ist
aus Ethyl und n-Propyl. 467. Verbindung nach einem der Anspruche I bis 5
der formal H3C           CH3         OR        NO2 H3      CX/ 66
CH3 63    I C   L  M S * 0 080 301 8. Verbindung nach einem der Anspruche 1
bis 5 der Formel [err]                                            2 C 3
3 worin R' ausgewahlt ist aus Wasserstoff, Natrium und Kalium; 15     R2
ausgewihlt !st aus Ethyl und Allyl; und R3 ausgewihit ist aus Ethyl und
n-Propyl. 9. Verbindung nach einem der Anspruche 1 bis 5. welche ausgewihit
ist aus 2-[1-(Ethoxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1-on;
2-1i
-(Ethoxyimino)propyll-3-hydroxy-5-(2.3,4,6-tetramethylphenyl)cyclohex-2-en-
1 -on; 20
2-11-(Ethoxyimino)butyll-3-hydroxy-5-mesitylcyclohex-2-en-1-on;
2-11-(Ethoxyimino)propyll-3-hydroxy-5-(2,3,4,5,6-pentamethaphenyl)cyclohex-
2-en- -on; 



2-[1-(Ethoxyimino)propyll-3-hydroxy-5-(2.3,4,5,6-pentamethylphenyl)cyclohex
-2-en-1 -on-natriumsalz; und
2-[1-(Ethoxyimino)butyll-3-hydroxy-5-(2,3,4,5.6-pentamethylphenyl)cyclohex-
2-en-1 -on-natriumsalz. 25      10. Verbindung der Formel IX OH 30
(C13) Ix        * 35 worin n fOr eine Ganzzahl von 3 bis 5 steht 11.
Verbindung der Formel XAll K-O40 0 (CH3       )
Co \     \R~~3                  XIII 4C worin n fur eine Ganzzahl von 3 bis
5 steht und R2 die in einem der Anspruche I bis 5 angegebenen Bedeutungen
besitzt. 50      12. Herbicide Zusammensetzung, welche als aktiven
Bestandteil eine Verbindung nach einem der AnsprOche I bis 9 und einen
Trager hiirfrir enthilt. 13. Verfahren zum starken Schadigen oder Abtoten
von unerwunschten Pflanzen, bei welchem auf die Pflanzen oder auf das
Wachstumsmedium der Pflanzen eine wirksame Menge einer Verbindung nach
einem der Anspruche 1 bis 9 oder eine wirksame Menge einer Zusammensetzung
nach Anspruch 12 ss  aufgebracht wird. 14. Verfahren zur selektiven
Beeinflussung des Wachstums von einkeimblattrigen Grasern in
zweikeimblittrigen Anpflanzungen, bei welchem auf die Anpflanzung oder auf
das Wachstumsmedium der Anpflanzung eine Verbindung nach einem der
Ansprflche 1 bis 9 oder eine Zusammensetzung nach Anspruch 12 in einer
Menge aufgebracht wird, die ausreicht, die Griser stark zu schidigen oder
abzut6ten, 6c  die aber nicht ausreicht, die Anpflanzung wesentlich zu
schadigen. 15. Verfahren zur selektiven Beeinflussung des Wachstums von
einkeimblattrigen Grasern in Kulturanpflanzungen, bei welchem auf die
Anpflanzung oder auf das Wachstumsmedium der Anpflanzung eine Verbindung
nach einem der Anspruche 1 bis 9 oder eine Zusammensetzung nach Anspruch 12
in einer Menge aufgebracht wird, die ausreicht, die Griser stark zu
schidigen oder abzutoten, die aber nicht 66  ausreicht, die Anpflanzung
wesentlich zu schadigen. 64    I 1!11!11111   N   s II 0 080  301 16.
Verfahren nach einem der Anspruche 13 bis 15, bei welchem die Verbindung in
einer Rate im Bereich von 0,005 bis 20 kg/ha aufgebracht wird. 17.
Verfahren zur Synthese einer Verbindung der Formel I nach einem der
Anspruche 1 bis 9, bei 



welchem 5      (a) ein Benzaldehydderivat der Formel V mit Aceton umgesetzt
wird, wobei ein Ketonderivat der Formel VI erhalten wird, und das
Ketonderivat der Formel VI mit einem Malonsaureester der Formel VII, worin
R fOr C1.6-Alkyl steht, umgesetzt wird, wobei ein 5-(substituiertes
Phenyl)cyclohexan-1,3-dion- Derivat der Formel IX erhalten wird; 10- (CH3)n
(CH3 )n 15                         ~~~~~~~~CHO                      C
H=CH-COCH3 V                                  VI 20
0 (CH3)n CH  (CO2R)2 25 30                   VII
IX (b) das 5-(substituierte Phenyl)cyclohexan-1,3-dion-Derivat der Formel
IX mit einem Saureanhydrid der Formel XIV oder einem Siurehalogenid der
Formel XV umgesetzt wird, wobei ein 2-Acyl-5-(substituiertes
phenyl)cyclohexan-1,3-dion-Derivat der Formel XIII erhalten wird; 35 (R3co
)2O                        R3COhal 40                      XIV
XV nu 45                        (CH3)D                                    0
C 50                                          XIII (c) das
2-Acyl-5-(substituierte phenyl)cyclohexan-1,3-dion-Derivat der Formel XIII
mit einem Alkoxyaminderivat der Formel XVII umgesetzt wird, wobei eine
erfindungsgemile Verbindung der Formel ll (Formel l, worin RI = H) erhalten
wird; s5 OH (CHL H2NOR2           N.                                  \
\   OR2 60
~~~~~~~~~~~~~~~~~~~~~3 R XVI I
0 65 und gegebenenfalls 65    0 080 301 (d) die erfindungsgemalge
Verbindung der Formel ll mit einer Verbindung der Formel XX, worin L fur
eine leicht abspaltbare Gruppe steht, umgesetzt wird, wobei eine
erfindungsgemal~e Verbindung der 



Formel I erhalten wird. s                            ~~~~~~       ~      ~
~~~~(CH3 )n  O   2 R1L
N-OR O R3 xxI 15 Patentansprfche fur den Vertragsstaat: AT 1. Herbicide
Zusammensetzung, welche als aktiven Bestandteil eine Verbindung der Formel
I N OR ;5 ~j(CH3)n
OR2 0 worin R' ausgewahit ist aus Wasserstoff; C.,.-Alkyl; C2_.-Alkenyl;
C2-,-Alkinyl; substituiertem C1-,.Alkyl, worin die Alkyigruppe mit einem
Substituenten substituiert ist, der ausgewihit ist aus C,_s-Alkoxy, C1...-
30 Alkylthio, Phenyl und substituiertem Phenyl, wobei der Benzolring mit 1
bis 3 Substituenten substitiert ist, die ausgewihit sind aus Halogen,
Nitro, Cyano, C,_.-Alkyl, C.,.-Halogenoalkyl, C,_rAlkoxy und C,_,-
Alkyithio; C.,.-(Alkyl)sulfonyl; Benzoisulfonyl; substituiertem
Benzolsulfonyl, wobei der Benzolring mit 1 bis 3 Substituenten substitiert
ist, die ausgewihit sind aus Halogen, Nitro, Cyano, C1,r-Alkyl, C1-BI
Halogenoalkyl, CI..-Alkoxy und C,.-Allkylthio; C2.6-Alkanoyl; Benzoyl und
substituiertem Benzoyl, wobei 35  der Benzolring mit 1 bis 3 Substituenten
substituiert ist, die ausgewihit sind aus Halogen, Nitro, Cyano,
C,..-Alkyl, C1,_-Halogenoalkyl, C1,_-Alkoxy und C,_g-Alkylthio; 2-Furoyl;
3-Furoyl; 2-Thenoyl; 3-Thenoyl; und anorganischen oder organischen
Kationen, die ausgewihit sind aus den Alkalimetallionen, den
Erdalkalimetallionen, den Ubergansmetallionen und dem Ammoniumion
R'R'R'R'N', wobei R4, R6, RI und R7 unabhangig ausgewihit sind aus
Wasserstoff; C1.,0-Alkyl; substituiertem C,_,o-Alkyl, wobei die 40
Alkylgruppe mit einem Substituenten substituiert ist, der ausgewahit ist
aus Hydroxy, Halogen und C,-_ Alkoxy; Phenyl; Benzyl; und den Gruppen
substituiertes Phenyl und substituiertes Benzyl, wobei der K...-'
Benzolring mit 1 bis 3 Substituenten substituiert ist, die ausgewahlt sind
aus Halogen, Nitro, Cyano, C1-B- Alkyl, Cn--Halogenalkyl, C.,.-Alkoxy und
C,_s-Alkylthio; RI ausgewahit ist aus C.,.-Alkyl; C2..-rAlkenyl;
C2-,-Halogenoalkenyl; C2-6-Alkinyl; C2..- 45  Halogenoalkinyl; und
substituiertem  C,.6-Alkyl, wobei die Alkylgruppe mit einem  Substituenten
substituiert ist, der ausgewahit ist aus Halogen, C.,..Alkoxy,
C1.,-Alkylthio, Phenyl und substituiertem Phenyl, wobei der Benzolring mit
1 bie 3 Substituenten substituiert ist, die ausgewihit sind aud Halogen,
Nitro, Cyano, C,_s-Alkyl, C,_e-Halogenoalkyl, C,_G-Alkoxy und
Cj_-'Alkylthio; R3 ausgewAhlt ist aus C,_g-Alkyl; C1,..*-Fluoroalkyl;
C2-g-Alkenyl; C2..-Alkinyl; und Phenyl; und 50      n fMr eine Ganzzahl von
3 bis 5 steht; und einen Triger hierfOr enthait. 2. Zusammensetzung nach
Anspruch 1, worim R' ausgewihit ist aus Wasserstoff, C.,_ -Alkyl,
C2.6-Alkenyl, C2..-Alkinyl, C2-.-Alkanoyl, C,1 -Alkyl, das mit C,..-Alkoxy,
C,_.-Alkylthio, Phenyl oder substituiertem Phenyl substituiert ist, wobei
der Benzolring 55  mit 1 bis 3 Substituenten substituiert ist, die
ausgewihit sind aus Halogen, Nitro, Cyano. C,_.-Alkyl, C,-ar Halogenoalkyl,
C,..-Alkoxy und CI ,-Alkylthio, Benzoyl oder substituiertem Benzoyl, wooei
der Benzolring mit 1 bis 3 Substituenten substituiert ist, die ausgewihit
sind aus Halogen, Nitro, Cyano, C.,.-Alkyl, C.,e. 



Halogenoalkyl, C1,.-Alkoxy und C.,r-Alkylthio, C1,.-(Alkyl)sulfonyl und
Benzolsulfonyl oder substituiertem Benzolsulfonyl, wobei der Benzolring mit
1 bis 3 Substituenten substituiert ist, die ausgewihit sind aus 60
Halogen, Nitro, Cyano, C.,.-Alkyl, C., .-Halogenoalkyl, C1,..-Alkoxy und
C1i-e-Alkylthio, und der Gruppe M, worin M fMr ein Alkalimetallion steht;
R2 ausgewihit ist aus C1,,-Alkyl, C,.6-Halogenalkyl, C2-s-Alkenyl,
C2..-Alkinyl und C.,,-Alkyl, das mit C,_.-Alkoxy, C,_.-Alkylthio, Phenyl
oder substituiertem Phenyl substituiert ist, wobei der Benzolring mit 1 bis
3 Substituenten substituiert ist, die ausgewihit sind aus Halogen, Nitro,
Cyano, C ,_-AlkYl, C,-1- 65  Halogenoalkyl, C1,_-Alkoxy und C,.,-Alkylthio;
66    C   L   M S * 0 080 301 R3 ausgewahit ist aus C1.6-Alkyl,
C2.6-Alkenyl und C2-6-Alkinyl; und n fur sine Ganzzahl von 3 bis 5 steht.
3. Zusammensetzung nach Anspruch 1, worin R1 ausgewahit ist aus
Wasserstoff; C2-6-Alkanoyl; Benzoyl und substituiertem Benzoyl, wobei der 5
Benzolring mit 1 bis 3 Substituenten substituiert ist, die ausgewahit sind
aus Halogen, Nitro, C, 6-Alkyl und C,_e-Alkoxy; und anorganischen oder
organischen Kationen, die ausgewahit sind aus den Alkalimetallionen, den
ErdalkaHmetallionen, den Obergangsmetallionen und dem  Amrmoniumrion,
R4R5R6R7N', worin R4, R', R6 und RI unabhangig ausgewahit sind aus
Wasserstoff; C1.10-Alkyl; und substitiertem Cl.10-Alkyl, wobei die
Alkylgruppe mit einem Substituenten substituiert ist, der ausgewahit to ist
aus Hydroxy und C1,5-Alkoxy; R2  ausgewAhit ist aus  C1-6-Alkyl;
C2,6-Alkenyl;  C2..-Alkinyl; C,_6-Halogenoalkyl;  C2*6- Halogenoalkenyl;
C1.6-Alkyl, das mit C1.,-Alkoxy substituiert ist; C1.6-Alkyl, das mit
Cl-6-Alkylthio substituiert ist; und Benzyl und substituiertem Benzyl,
wobei der Benzolring mit 1 bis 3 Substituenten substituiert ist, die
ausgewihit sind aus Halogen, Nitro und Cl-6-Alkyl; 15     R3 ausgewahit ist
aus C1..6-Alkyl; und n fOr sine Ganzzahl von 3 bis 5 steht. 4.
Zusammensetzung nach einem der AnsprOche 1 bis 3, worin ;
R' ausgewahit ist aus Wasserstoff, Acetyl, tertiarem  Butyryl, Benzoyl,
Halogenobenzoyl, Methylbenzoyl, Methoxybenzoyl, Nitribenzoyl,
Trimethylbenzoyl, Dinitrobenzoyl, den Kationen der 20 Alkalimetalle Natrium
und Kalium, den Kationen der Erdalkalimetalle Magnesium, Calcium und
Barium, den Kationen den Obergangsmetalle Mangan, Kupfer, Zink, Eisen,
Nickel, Kobalt und Silber, dem Ammoniumion und den Tri- und
tetraalkylammoniumionen, wobei Alkyl ausgewahit ist aus C,_6-Alkyl und
Ci-e-Hydroxyalkyl; R2 ausgewahit ist aus Ethyl, n-Propyl, n-Butyl, Allyl,
Propargyl, 2-Floroethyl, 2-Chloroallyl. 25  Methylthiomethyl, Benzyl,
Halogenobenzyl, Methylbenzyl und Nitrobenzyl; R3 ausgewahit ist aus Methyl,
Ethyl und n-Propyl; und n fOr sine Ganzzahl von 3 bis 5 steht. 5.
Zusammensetzung nach einem der Anspruche 1 bis 4, worin 



R' ausgewihit ist aus Wasserstoff, Benzoyl und den Kationen der
Alkalimetalle Natrium und Kalium; 30      R2 ausgewihit ist aus Ethyl,
n-Propyl und Allyl; R3 ausgewihit ist aus Ethyl und n-Propyl; und n fOr
eine Ganzzahl von 3 bis 5 steht. 6. Zusammensetzung nach einem der
Anspruche 1 bis 5, bei welcher der aktive Bestandteil die Formel 35,
CH3        OR 35~~~~~~~~~~~~~ |  _             H3C        _H
t       /  ~~~~~~~~N-OR2 40 C3 45 aufweist, worin RI ausgewahlt ist aus
Wasserstoff, Natrium und Kalium; R2 ausgewAhlt ist aus Ethyl und Allyl; und
R3 ausgewAhlt ist aus Ethyl und n-Propyl. 7. Zusammensetzung nach einem der
AnsprOche 1 bis 5, bei welcher der aktive Bestandteil die Formel 50 55
H3C C 60                                            3 aufweist, worin R'
ausgewihit ist aus Wasserstoff, Natrium und Kalium; R2 ausgewihlt ist aus
Ethyl und Allyl; und 65       R3 ausgewahlt ist aus Ethyl und n-Propyl. 67
0 080 301                    c   L       S 8. Zusammensetzung nach einem
der Anspruche 1 bis 5, bei welcher der aktive Bestandteil die Formel 5
3                     N-OR2 aufweist, worin                      3 R1
ausgewahIt ist aus Wasserstoff, Natrium und Kalium; R2 ausgewahit ist aus
Ethyl und Allyl; und R3 ausgewahit ist aus Ethyl und n-Propyl. 9.
Zusammensetzung nach einem der Anspruche 1 bis 5, bei welcher der aktive
Bestandteil ausgewahit ist aus
2-fl1-(EthoxVimino)propyll-3-hydroxy-5-mesitylcyclohex-2-en-1 -on; J
s2-[l-(Ethoxyimino)propyll-3-hydroxy-5-(2,3,4,6-tetramethylphenyl)cyclohex-
2-en-l-on; 20
2-[l-(Ethoxyimino)butyll-3-hydroxy-5-mesitylcyclohex-2-en-1-on;
2-[l-(Ethoxyimino)propyll-3-hydroxy-5-(2,3,4,5,6-pentamethaphenyl)cyclohex-
2-en-1 -on; 2-[1
-(Ethoxyimino)propyll-3-hydroxy-5-(2,3,4,5,6-pentamethylphenyl)cyclohex-2-e
n-1 -on-natriumsalz; und 



2-ll -(EthoxVimino)but
l]-3-hydroxy-5-(2,3,4,5,6-pentamethylphenyl)cyclohex-2-en-1
-on-natriumsalz. 25     10. Verfahren zur Synthese einer Verbindung der
Formel I nach einem der Anspruche 1 bis 9, bei welchem (a) ein
Benzaldehydderivat der Formel V mit Aceton umgesetzt wird, wobei ein
Ketonderivat der Formel VI erhalten wird, und das Ketonderivat der Formel
VI mit einem Malonsiureester der Formel VII, worin R fOr C1_.,-Alkyl steht,
umgesetzt wird, wobei ein 5-(substituiertes Phenyl)cyclohexan-1,3-dion- 30
Derivat der Formel IX erhalten wird; (CH3)n
(CH3)n 35                                    CHO
CH=CH-COCH3 o~~~~~~~~~~~~~~~~~~~~~~~~~ 40 V
VI -45                                 ~~~~~~~~~~(CH3 )n CH2 (CO2R)2' 50 55
55  (b) das 5-(substituierte Phenyl)cyclohexan-1,3-dion-Derivat der Formel
IX mit einem Siureanhydrid der Formel XIV oder einem Siurehalogenid der
Formel XV umgesetzt wird, wobei ein 2-AcyI-5-(substitujertes
phenyl)cyclohexan-1,3-d4ion-Derivat der Formal XIII erhalten wird; 60
( R3co ) 2                       R3COhaR1 XIV
XV 55 68    I         L U 0 080 301 OH s            >           q       g
C                           ~~~~~~~~~~~~~Xlil V          to     (c) das
2-Acyl-5-(substituierte phenyl)cyclohexan-1,3-dion-Derivat der Formel Alil
mit einem ;X            Alkoxyamninderivat der Formal XVII umgesetzt wird,
wobei eine erfindungsgemi~e Verbindung der Formel ;[        ~~~11 (Formel
I, worin R'  H) erhalten wird; |
-   ~~~~~~~~~~~~~~~OH H 2NOR2                     (NcH3 ) nN-OR2 3 R ''200
XVII                                           I und gegebenenfalls (d) die
erfindungsgemiBe Verbindung der Formel II mit einer Verbindung der Formel
XX, worin L fur 25 eine leicht abspaltbare Gruppe steht, umgesetzt wird,
wobei eine erfindungsgembte Verbindung der 



Formel I erhalten wird. 30         RIL                            3)n
2 C 35~~~~~~~~~~~~~~~~~~~~~ XX :
0I 40     11. Verfahren zum starken Schidigen oder Abtoten von
unerwunschten Pflanzen, bei welchem auf die Pflanzen oder auf das
Wachstumsmedium der Pflanzen sine wirksame Menge einer Zusammensetzung
flnach einem der Anspruche 1 bis 9 aufgebracht wird. 12. Verfahren zur
selektiven Beeinflussung des Wachstums von einkeimblattrigen Grisern in
zweikeimblattrigen Anpflanzungen, bei welchem auf die Anpflanzung oder auf
das Wachstumsmedium der 45 Anpflanzung eine Verbindung nach einem der
Anspruche 1 bis 9 in einer Menge aufgebracht wird, die ausreicht, die
Griser stark zu schidigen oder abzutoten, die aber nicht ausreicht, die
Anpflanzung wesentlich zu schidigen. 13. Verfahren zur selektiven
Beeinflussung des Wachstums von einkeimblittrigen Grisern in
Kulturanpflanzungen, bei welchem apf die Anpflanzung oder auf das
Wachstumsmedium der Anpflanzung 5o  eine Verbindung nach einem der
Anspruche 1 bis 9 in einer Menge aufgebracht wird, die ausreicht, die
Graser stark zu schadigen oder abzutdten, die aber nicht ausreicht, die
Anpflanzung wesentlich zu schidigen. 14. Verfahren nach einem der Anspriche
11 bis 13, bei welchem die Verbindung in einer Rate im Bereich von 0,005
bis 20 kg/ha aufgebracht wird. s6     15. Verfahren zur Herstellung eines
2-Acyl-5-(substituierten. ohenyli)cyclohexan-1,3-dions der Formel Xlll OH 0
60 3                          ~~~~~~~C (CH3)n  O  <   \R3    XIII 65 69
IIII hull lU ll D111!1111 h1!l 0 080 301               *  c   L           *
bei welchem ein 5-(substituiertes Phenyl)cyclohexan-1,3-dion-Derivat der
Formel IX 5 (CH3 1 70
w                             IX mit einem Siureanhydrid der Formel
(R3CO)20 oder einem Saurehalogenid der Formel R3COHal umgesetzt wird, wobei
sine Verbindung der Formel XIII erhalten wird. 16. Verfahren zur
Herstellung eines 5-(substituierten Phenyl)cyclohexan-1,3-dion-Derivats der
Formal 



75 IX OH 20                          (CH3 IX 2s bei welchem ein
Ketonderivat der Formel VI (CH3)n 30
ECjHi~2-  CH-CH-COCH3                              (VI) 35 mit einem
Malonsaureester der Formal CH2(CO2R)2, worin R fMr CI,.-AIkyl steht,
umgesetzt wird, wobei nach Hydrolyse und Decarboxylierung des Produkts sine
Verbindung der Formel IX erhalten wird. Revendications pour bs Etats
contractants: BE CH DE FR GB IT Li LU NL SE 40     1. Compose de formule l:
OR1 N OR2 (CH3)                                     R so dans laquelle: RI
est choisi dans Is groups comprenant: I'hydrogene, un reste alkyle en C, 3
C6; alc6nyle en C2 A C.; alcynyle en C2 A CO; alkyle en C, 3 C, substitu6
dont le groups alkyle est substitue avec un substituant choisi dans le
groups comprenant un radical alkoxy en C, A Cs, alkylthio en C1 A C&,
ph6nyle et phenyle substitu6 dont le noyau benz6nique est substitu6 avec un
A trois substituants choisis dans le groups comprenant un 5s  halogene, un
radical nitro, cyano, alkyle Sn C, A Cs, halog6nalkyle en C, a Cs, alkoxy
en C, A C, et alikylthio en C1 a C.; un rests (alkyle en C, 3
C6)-sulfonyle; benzenesulfonyle; benzenesulfonyle substitu6 dont le noyau
benz6nique est substitue avec un A trois substituants choisis dans Is
groups comprenant un halogene, un radical nitro, cyano, alkyle en C, A C,,
halog6nalkyle en C, a C,, alkoxy en C, A C, et alkylthio en C, a Cs; un
reste alkanoyle en C2 A C,; benzoyle et benzoyle substitu6 dont le noyau
benzenique est substitue avec un A 60 trois substituants choisis dans le
groups comprenant un halogene, un radical nitro, cyano, alkyle en C, A Cs,
halogenalkyle en C, A C,, alkoxy en C, A C6 et alkylthio en C, A Cs; un
reste 2-furoyle; 3-furoyle; 2-thenoyle; 3-th6noyle; et un cation
inorganique ou organique choisi entre les ions de metaux alcalins, les ions
de metaux alcalino-terreux, les ions de m6taux de transition et M'ion
ammonium R4R5R6R'7N  dang lequel R4, R5, R' et R7, identiques ou
differents, sont choisis dans le groups comprenant: I'hydrogine; un radical
65 alkyle en C, A CO; un radical alkyle en C, A CO substitud dont le groups
alkyle est substitu6 avec un 70    cl L/l Miii 11 1!11 0 080 301
substituant choisi dans le groups comprenant un radical hydroxy, un
halogene et un radical alkoxy en C, a C6; un group. phenyle; benzyle; et
des groupes phenyle substitues et benzyle substitues dont le noyau
benzenique est substitue avec un A trois substituants choisis dans le
groups comprenant un halogene, un radical nitro, cyano, alkyle en C1 A CS,
halogenalkyle en C, A Cs, alkoxy en C, A C6 et alkylthio en C1 a CS; 5
R2 est choisi dans le groups comprenant: un reste alkyle en C1 A Cs;
alcenyle en C2 A CS; halogenalcenyle en C2 A C,; alcynyle en C2 A Cs;
halogenalcynyle en C2 A CS; alkyle en C1 A C, substitue dont 



le groups alkyle porte un substituant choisi dans le groups comprenant un
halogene, un radical alkoxy en C, A C,, alkylthio en C, a CS, phenyle et
phenyle substitue dont le noyau benzenique ports un a trois substituants
choisis dans le groups comprenant un halogane, un radical nitro, cyano,
alkyle en C, A Cs, 70 halogenalkyle en C, A CS, alkoxy en C, A Cs et
alkylthio en C, a C,; R3 est choisi dens le group. comprenant: un radical
alkyle en C, A C.; fluoralkyle en C, i C,; alcenyle en C2 a Cs; alcynyle en
C2 A Cs; et phenyle; et n est un nombre entier ayant une valeur de 3 A 5.
2. Compos6 suivant la revendication 1, dans lequel: 15     RI est choisi
dans le groups comprenant I'hydrogdne, un rests alkyle en C, A Cs, alcenyle
en C2 a C,, alcynyle en C2 a Cs, alkanoyle en C2 A C,, alkyle en C, a C,
substitue avec un radical alkoxy en C, A Cs, alkylthio en C, A Cs, phenyle
ou ph6nyle substitue dont le noyau benzenique ports un A trois substituants
choisis dens le groups comprenant des substituants halogeno, nitro, cyano,
alkyle en C, A Co, halogenalkyle en C1 A C,, alkoxy en C, b C, at alkylthio
en C, A C,, un rests benzoyle ou benzoyle substitue dont le noyau 20
benzenique porte un A trois substituants choisis dens le group. comprenant
des substituants halogeno, nitro, cyano, alkyle en C, a C6, halogenalkyle
en C, a C,, alkoxy en C, a C, et alkylthio en C, A Cs, (alkyle en C, A
Cs)sulfonyle et un rests benzenesulfonyle ou benzenesulfonyle substitu6
dont le noyau benz6nique porte un A trois substituants choisis dans le
groups comprenant des substituants halogeno, nitro, cyano, alkyle en C, A
C,, halogenalkyle en C, A Co, alkoxy en C, A Cs et alkylthio en C, A CS, et
le groups M qui represente 25  un ion de m6tal alcalin; R2 est choisi dans
le groups comprenant un reste alkyle en C, A C,, halogenalkyle en C, A C,,
alcenyle en C2 A Cs, alcynyle en C2 A C, et alkyle en C, A Cs substitu6
avec un radical alkoxy en C1 A Co, alkyithio on C, A CS, ph6nyle ou phenyle
substitu6 dont le noyau benz6nique ports un A trois substituants choisis
dans le groups comprenant des substituants halog6no, nitro, cyano, alkyle
en C, A C,, halog6nalkyle en C, A C, 3o  alkoxy en C, A C6 et alkylthio en
C, A Cs; RI est choisi dans le groups comprenant un rests alkyle en C, A
Co, alc6nyle en C2 A C, et alcynyle en C2 A CO; et n set un nombre entier
de 3 A 5. 3. Composs suivant la revendication 1, dands loquel: 35     RI
est choisi dans le groups comprenant: I'hydrogene, un rests alkanoyle en C2
A C,; benzoyle et benzoyle substitus dont le noyau benzenique ports *
un A trois substituants choisis dans le groups comprenant des substituants
halogeno, nitro, alkyle en C, A Cs et alkoxy en C, A C,; et un cation
inorganique ou organique choisi entre les ions de m6taux alcalins, les *
ions de mstaux alcalino-terreux, les ions de metaux de transition et l'ion
ammonium R'R'R'R'N' dens 40 lequel R4, RI, RI et R', identiques ou
differents, sont choisis dans le groups comprenant: I'hydrogene; un groups
alkyle en C, A C1O; et un groups alkyle en C, A CI0 substitub qui ports un
substituant choisi dans le *       * groups comprenant des radicaux hydroxy
et alkoxy en C, A C,; RI est choisi dens le groups comprenant: un rests
alikyle en C1 A C,; alcenyle en C2 A C,; alcynyle en C2 A C,; halog6nalkyle
en C, A C ; 45  halogenalc6nyle en C2 A C,; alkyle en C, A Cs substitu6
avec un radical alkoxy en C, A C,; alkyle on C1 A C, substitu6 avec un
radical alkylthio en C, 3 C,; et benzyle et benzyle substitu6 dont le noyau
benzrnique ports un A trois substituants choisi dans le groups comprenant
des substituants halog6no, nitro et alkyle en C, a C,; 



R3 est choisi dans le groupe comprenant des restes alkyle on C, A C,; et so
n est un nombre entier de 3 A 5. 4. Composs suivant la revendication 1 ou
3, dans lequel: R1 est choisi dens le groups comprenant l'hydrogene, un
rests acetyle, tertiobutyryle, benzoyle, halog6nobenzoyle, methylbenzoyle,
methoxybenzoyle, nitrobenzoyle, trimdthylbenzoyle, dinitrobenzoyle, les
cations des metaux alcalins sodium et potassium; lee cations de m6taux
alcalino-terreux magnesium, s5  calcium et baryum, les cations de metaux de
transition manganese, cuivre, zinc, fer, nickel, robalt et argent, I'ion
ammonium et [es ions tri-alkylammonium et t6tra-alkylammonium dont le
radical alkyle est choisi entre les radicaux alkyle en C, A Co et
hydroxyalkyle en C, A C,; R2 est choisi dans le groups comprenant les
restes 6thyle, n-propyle, n-butyle, allyle, propargyle, 2- fluor6thyle,
2-chlorallyle, m6thylthiom6thyle, benzyle, halog6nobenzyle, m6thylbenzyle
et nitrobenzyle; so     R3 est choisi dans le groups comprenant les
radicaux methyle, ethyle et n-propyle; et n est un nombre entier de 3 A 5.
5. Compose suivant l'une quelconque des revendications 1 A 4 inclus, dans
Isquel: R1 est choisi dans le groups comprenant l'hydrogbne, le reste
benzoyle et les cations des m6taux alcalins sodium et potassium; 6s     R2
est choisi dans le groups comprenant lea restes 6thyle, n-propyle et
allyle; 71    0 080 301 R3 est choisi entre les restes ethyle et n-propyle;
et n est un nombre entier de 3 a 5. 6. Compose suivant l'une quelconque des
revendications 1 a 5 inclus, de formule ~~~~~~~~~CH3    OR 1A
5~~~~~~~~~~~~~~ /   /              ~~~~~~2 H3C ~~~~~~N-OR f ' 0 CH3 '5 dans
laquelle: R' est choisi entre l'hydrogene, le sodium et le potassium; R2
eat choisi entre les restes ethyle et allyle; et R3 est choisi entre les
restes ethyle et n-propyle. 20     7. Compose suivant l'une quelconque des
revendications 1 A 5, inclus, de formule H                  o   OR3 25
N-OR2 CH3 dans laquelle: 35     RI eat choisi entre l'hydrogbne, le sodium
et le potassium; 



R2 eat choisi entre les restes 6thyle et allyle; et R3 est choisi entre les
restes 6thyle et n-propyle. 8. Compos6 suivant l'une quelconque des
revendications 1 a 5 inclus, de formule 40 3   CH N-OR2 <g,^  *
~~          ~~~H                           N 3       ~~~3 50 dans laquelle:
RI est choisi entre l'hydrogene, le sodium et le potassium; R2 est choisi
entre lea restes ethyle et allyle; et 56     R3 eat choisi entre les restes
6thyle et n-propyle. 9. Compos6 suivant l'une queiconque des revendications
I A 5 inclus, choisi dans le groupe comprenant lea compos6s suivants: 2-1
-e(thoxyimino)propyll-3-hydroxy-5-m6sitylcyclohex-2-ene-l -one; 2-1
-(6thoxyimino)propyl]-3-hydroxy-5-(2,3,4,6-tetramethylphenyl)cyclohex-2-ine
-1-one; 60
2-11-(6thoxyimino)butyll-3-hydroxy-5-m6sitylcyclohex-2-Ane-1-one;
2-(1-(4thoxVimino)propyll-3-hydroxy-5-(2,3,4,5,6-pentamdthylph6nyl)-cyclohe
x-2-Ane-1-one; sel de sodium de la
2-[1-(Athoxyimino)propyll-3-hydroxy-5-(2,3,4,5,8-pentam6thylph6nyl)-cyclohe
x-2- ene-1-one; et sel de sodium de la
2-l1-(6thoxyimino)butiyl-3-hydroxy-5-(2,3,4,5,6-pentam6thylph6nyl)-cyclohex
-2- 65 ene-l-one. 72    I!11! l111 11 HE 11111 11 1!111 0 080 301 10.
Compose de formule IX OH 5 5                ~~          ~~(CH3)n 10
0 dans laquelle n est un nombre entier de 3 a 5. 11. Compose de formule
XIII OH '5 (CH3)n-)nR                                 3
XIII 20                                                    0 dans laquelle
n est un nombre entier de 3 a 5 et R3 est tel que defini suivant l'une
quelconque des revendications 1 A 5 inclus. 



25      12. Composition herbicide comprenant comme ingredient actif un
compose tel que defini conform6ment A lune quelconque des revendications 1
A 9 inclus et un support appropri6. 13. Proc6d6 pour endommager gravement
ou pour d6truire des plantes ind6sirables, proc6d6 qui consiste a appliquer
auxdites plantes ou au milieu de croissance desdites plantes une quantite
efficace d'un compos6 tel que d6fini suivant l'une quelconque des
revendications 1 a 9 inclus ou une quantite efficace 30  d'une composition
telle quo d6finie conform6ment A la revendication 12. 14. Proced6 pour
inhiber s6lectivement la croissance de mauvaises herbes monocotyledones
dans des cultures dicotyildones, proc6d6 qui consiste a appliquer A ladite
culture ou A son milieu de croissance un compose tel quo defii suivant
l'une quelconque des revendications 1 A 9 inclus ou une composition telle
que definie suivant la revendication 12 en une quantite suffisante pour
endommager gravement ou pour 3s  d6truire lesdites mauvaises herbes, mais
insuffisante pour endommager notablenent ladite culture. 15. Proc6de pour
inhiber s6lectivement le developpement de mauvaises herbes monocotyl6dones
dans des cultures, proc6d6 qui consiste a appliquer a ladite culture ou a
son milieu de croissance un compos6 tel quo d6fini conform6ment A l'une
quelconque des revendications 1 a 9 inclus ou une composition telle quo
d6fini conformement a la revendication 12 en une quantite suffisante pour
4o  endommager gravement ou d6truire lesdites mauvaises herbes, mais
insuffisante pour endommager nptablement ladite culture. 16. Proced6
suivant l'une quelconque des revendications 13 A 15 inclus, dans lequel le
compos6 est applique a un taux compris dans l'intervalle de 0,005 a 20 kg
par hectare. 17. Proced6 de synthese d'un compos6 de formule I tel quo
defini suivant l'une quelconque des 4s  revendications 1 A 9 inclus,
procede qui consiste: (a) A faire reagir un d6rive de benzald6hyde de
formule V avec I'acetone pour former un d6rive c6tonique de formule VI et A
faire r6agir le d6riv6 cetonique de formule VI avec un ester d'acide
malonique de formule VII, dans laquelle R est un groupe alkyle en C1 a Ce,
pour former une 5-(ph6nyle substitue)- cyclohexane-1,3-dione de formule IX;
60 (CH3)n                                (CH3)n 55         (:H3 )n
S       CH0         (CH3 )     n    3 QCH=CH-COCH 3~~~ V
VI 0                            t i   CH2(CO2R)2                   (C
N 3)n X (C 60~~~~~~~~~~~~~~ 65               VII
Ix 73    1 1!1111 Il[ 1111111118 1111 D 0 080 301 (b) a acyler la
5-(ph6nyle substitue)-cyclohexane-1,3-dione de formule IX avec un anhydride
d'acide de formule XIV ou un halogenure d'acide de formule XV pour obtenir
une 2-acyl-5-(phenyle substituel- 



cyclohexane-1,3-dione de formule XIII; 5                    (R3CO)2o
R3COhal xiv                             xv 70~~~~~~~~~~~~~~~ (CH3 )n=\R 15
R 20 (c) a faire r6agir la 2-acyl-5-(ph6nyle
substitu6)-cyclohexane-1,3-dione de formule XIII avec une K....'
alkoxyamine de formule XVII pour obtenir un compose de l'invention de
formule ll (formule I dans laquelle RI repr6sente H); 25
OH H2NOR2                      (CH3)                                   2 30
N     3 R XVII                                                   0 II 35
et, 3 titre facultatif, (d) A faire r6agir le compos6 de l'invontion de
formule ll avec un compos6 de formule XX dans lequel L est un groupe
partant convenable pour obtenir un compos6 de l'invention de formule I J
0          R1L                            3)n
2 C 45          X xx Revendlications pour I'Etat contractant: AT 50 1.
Composition herbicide conprenant comme ingredient actif un compos6 de
formule I: ORI 55 (CH3 )         n      ( ),   ,N OR2 \R3 60o dans
laquelle: R' est choisi dans le groupe comprenant: I'hydrogene, un reste
alkyle en C1 a CO; alcenyle en C2 A Ce; alcynyl en C2 a Cs; alkyle en C1 a
C6 substitu6 dont le groupe alkyle est substitu6 avec un substituant choisi
66  dans le groupe comprenant un radical alkoxy en C1 a C., alkylthio en C1
A Cs, phdnyle et phenyle substitue 74    0 080 301 dont le noyau benzenique
est substitue avec un a trois substituants choisis dans le groupe
comprenant un 



halogene, un radical nitro, cyano, alkyle en C, a C,, halogenalkyle en C, a
C,, alkoxy en C, a C6 et alkylthio en C, a Cs; un reste (alkyle en C, a
Cj)-sulfonyle; benzenesulfonyle; benzbnesulfonyle substitue dont le noyau
benzenique est substitue avec un a trois substituants choisis dans le
groups comprenant un halogene, un 5 radical nitro, cyano, alkyle en C, a
Cs, halogenalkyle en C, A C,, alkoxy en C1 a C, et alkylthio en C, a C6; un
reste alkanoyle en C2 a Cs; benzoyle et benzoyle substitue dont le noyau
benzenique est substitu6 avec un A trois substituants choisis dans le
groupe comprenant un halogene, un radical nitro, cyano, alkyle en C, A CS,
halog6nalkyle en C, a C., alkoxy en C, A C, et alkylthio en C, a C6; un
rests 2-furoyle; 3-furoyle; 2-thenoyle; 3-thenoyle; et un cation
inorganique ou organique choisi entre les ions de metaux alcalins, les ions
de to  m6taux alcalino-terreux, les ions de metaux de transition et l'ion
ammonium R4R'R6R7N  dans lequel R', RI, RI et R7, identiques ou differents,
sont choisis dans le groups comprenant: Ilhydrogene; un radical alkyle en
C, A C1O; un radical alkyle en C, a C,0 substitue dont le groupe alkyle est
substitue avec un substituant choisi dens le group. comprenant un radical
hydroxy, un halogene et un radical alkoxy en C, A C,; un groups ph6nyle;
benzyle; et des groupes phenyle substitues et benzyle substitues dont le
noyau J5 benz6nique est substitu6 avec un A trois substituants choisis dans
Is group. comprenant un halogene, un radical nitro, cyano, alkyle en C, a
Cs, halogenalkyle en C, a C,, alkoxy en C, A C, et alkylthio en C, a C6; R2
est choisi dans le group. comprenant: un reste alkyle en C1 A C.; alcenyle
en C2 a C.; halog6nalcenyle en C2 A C.; alcynyle en C2 A C.;
halogenalcynyle en C2 A C.; alkyle en C, A C. substitue dont le groupe
alkyle porte un substituant choisi dens le group. comprenant un halogene,
un radical alkoxy en 20 C1 a Cs, alkylthio en C, A Cs, phenyle et ph6nyle
substitu6 dont le noyau benzenique ports un a trois substituants choisis
dans le group. comprenant un halogene, un radical nitro, cyano, alkyle en
C, a Cs, halogenalkyle en C, a C,, alkoxy en C, A C, et alkylthio en C, a
C6; R3 est choisi dans le groupe comprenant: un radical alkyle en C, A Cs;
fluoralkyle en C, A C6; alcenyle en C2 a Cs; alcynyle en C2 a C.; et
phenyle; 25     n est un nombre entier ayant une valeur de 3 A 5; et un
support appropri6. 2. Composition suivant la revendication 1, dans
laquelle: RI est choisi dans le groups comprenant l'hydrogbne, un reste
alkyle en C, a Cs, alcenyle en C2 A Cs, alcynyle en C2 3 C&, alkanoyle en
C2 A C,, alkyle en C1 A Cs substitu6 avec un radical alkoxy en C, a Cs,
alkylthio en C, a C,, phenyle ou phenyle substitu6 dont le noyau benzenique
porte un a trois substituants 30  choisis dans le group. comprenant des
substituants halog6no, nitro, cyano, alkyle en C, A Cs, halogenalkyle en C,
A Cs, alkoxy en C, A C, et alkylthio en C, A Cs, un rests benzoyle ou
benzoyle substitu6 dont le noyau benzenique porte un A trois substituants
choisis dans le groups comprenant des substituants halogeno, nitro, cyano,
alkyle en C, A Cs, halogenalkyle en C, a C,, alkoxy en C, a Cs et alkylthio
en C, A C,, (alkyle en C, A C,)sulfonyle et un rests benzenesulfonyle ou
benzenesulfonyle substitu6 dont le noyau benz6nique porte 35 un A trois
substituants choisis dans le group. comprenant des substituants halog6no,
nitro, cyano, alkyle en C, A Cs, halog6nalkyle en C, A G., alkoxy en C, A
C, et alkylthio en C, A C., et le groups M qui represente un ion de m6tal
alcalin;
A *            R2 set choisi dans le group. comprenant un rests alkyle en
C, A Cs, halog6nalkyle en C, a Cs, alcenyle en C2 A C,, alcynyle en C2 A Cs
et alkyle en C, A Cs substitu6 avec un radical alkoxy en C1 A Cs, alkylthio
en C, a 40 C,. phenyle ou ph6nyle substitue dont le noyau benzenique ports
un A trois substituants choisis dans le grbupe comprenant des substituants
halog6no, nitro, cyano, alkyle en C, A Cs, halog6nalkyle en C, A C6, alkoxy
en C, A Cs et alkylthio en C, A Cs; R3 est choisi dans le group. comprenant
un rests alkyle en C, A CH, alcenyle en C2 A C, et alcynyle en C2 



A CO; et 45      n est un nombre entier de 3 A 5. 3. Composition suivant la
revendication 1, dans laquelle: R' est choisi dans le group. comprenant:
I'hydrogbne, un rests alkanoyle en C2 A Cs; benzoyle et benzoyle substitue
dont le noyau benzenique porte un A trois substituants choisis dans le
group. comprenant des substituants halog6no, nitro, alkyle en C, A so  Cs
et alkoxy en C, A CO; et un cation inorganique ou organique choisi entre
les ions de m6taux alcalins, Ies s ions de metaux alcalino-terreux, lee
ions de metaux de transition et l'ion ammonium R4R5R6R'RN  dans lequel R4,
Rs, R et R7, identiques ou diff6rents, sont choisis dans le groups
comprenant: I hydrogene; un groupe alkyle en C, A CI0; et un group. alkyle
en C, A C1O substitu6 qui ports un substituant choisi dans le groups
comprenant des radicaux hydroxy et alkoxy en C, A C,; 55      R2 est choisi
dans le groups comprenant: un reste alkyle en C, A C,; alc6nyle en C2 A C,;
alcynyle en C2 A C.; halog6nalkyle en C, A C,; halogenalcenyle en C2 A Cs;
alkyle en C, a C, substitu6 avec un radical alkoxy en C, a C,; alkyle en C,
A C, substitue avec un radical alkylthio en C, A C,; et benzyle et benzyle
substitu6 dont le noyau benz6nique porte un A trois substituants choisi
dans le groups comprenant des substituants halogeno, nitro et alkyle en 60
C, A Cs; R3 eat choisi dans le groups comprenant des restes alkyle en C, A
C,; et n est un nombre entier de 3 A 5. 4. Composition suivant la
revendication 1 ou 3, dens laquelle: R1 est choisi dans le group.
comprenant i1hydrogene, un rests acetyle, tertiobutyryle, benzoyle, I
halogenobenzoyle, methylbenzoyle, methoxybenzoyle, nitrobenzoyle,
trimdthylbenzoyle, dinitrobenzoyle, 75    *!. 11111 HilENilNl 11IF 0 080
301 les cations des m6taux alcalins sodium et potassium; les cations de
metaux alcalino-terreux magnesium, calcium et baryum, les cations de metaux
de transition manganese, cuivre, zinc, fer. nickel, cobalt et argent, M'ion
ammonium et les ions tri-alkylammonium et tetra-alkylammonium dont le
radical alkyle est choisi entre les radicaux alkyle en C, A C6 et
hydroxyalkyle en C, a C6; 5     R2 est choisi dans le groupe comprenant les
restes ethyle, n-propyle, n-butyle, allyle, propargyle. 2- fluor6thyle,
2-chlorallyle, methylthiomethyle, benzyle, halogenobenzyle, methylbenzyle
et nitrobenzyle; R3 est choisi dans le groupe comprenant les radicaux
methyle, ethyle et n-propyle; et n est un nombre entier de 3 a 5. 5.
Composition suivant l'une quelconque des revendications 1 A 4 inclus, dans
laquelle: o0    RI est choisi dans le groupe comprenant l'hydrogene. Ie
reste benzoyle et les cations des metaux alcalins sodium et potassium; R'
est choisi dans le groupe comprenant les restes 6thyle, n-propyle et
allyle; R3 est choisi entre les restes ethyle et n-propyle; et n est un
nombre entier de 3 A 5. 



15     6. Composition suivant l'une quelconque des revendications 1 a 5
inclus, dans laquelle l'ingredient actif r6pond A la formule CH 3      ORl
20~~~~~~~~~~~~~~~~~~~ H3C                              C  X} t 25 CH3 dans
laquelle: R1 est choisi entre I'hydrogene, le sodium et le potassium; R2
est choisi entre les restes ethyle et allyle; et 30     R3 est choisi entre
les restes ethyle et n-propyle. 7. Composition suivant l'une quelconque des
revendications 1 b 5, inclus, dans laquelle l'ingredient actif repond A la
formula 35                  3C                3                   NOOR
35~~~~~C 403 >                                   ~~~~~~~~~CH3 3 .dans
laquelle: 45     R' est choisi entre l'hydrogdne, le sodium et Is
potassium; R2 est choisi entre les restes 6thyle et allyle; et R3 est
choisi entre les restes ethyle et n-propyle. 8. Composition suivant l'une
quelconque des revendications 1 A 5 inclus, dans laquelle l'ingredient
actif r6pond A la formule 50 N-OR2 -6                    H3C
C 60 dans laquelle: R1 est choisi entre l'hydrogene, le sodium et le
potassium; R2 est choisi entre les restes ethyle et allyle; et as     R3
est choisi entre les restes 6thyle et n-propyle. 76    * C   L   M   S* 0
080 301 9. Composition suivant l'une quelconque des revendications 1 a 5
inclus, dans laquelle l'ingredient actif est choisi dans le groupe
comprenant les composes suivants: 2-[l
-(Athoxyimino)propyll-3-hydroxy-5-mesitylcyclohex-2-ene-l -one; 2-fl
-(6thoxyimino)propyll-3-hydroxy-5-(2,3,4,6-tetramethylphenyl
lcyclohex-2-ene-1 -one; 



5      2-[l-(6thoxyimino)butylJ-3-hydroxy-5-mesitylcyclohex-2-fne-l-one;
2-1
-(-thoxyiminoopropyll-3-hydroxy-5-(2,3,4,5,6-pentamothylphnnyl)-cyclohex-2-
ene-1 -one; sel de sodium de la
2-[l-(Athoxyimino)propyll-3-hydroxy-5-(2,3,4,5,6-pentamethylphfnyl)-cyclohe
x-2- ene-1-one; et sel de sodium de la
2-[l-(ethoxyimino)propyll-3-hydroxy-5-(2,3,4,5,6-pentamethylphenyl)-cyclohe
x-2- 10 bne-1-one. 10. Proced6 de synthese d'un compose de formule I tel
que defini conformement a l'une quelconque des revendications 1 a 9 inclus,
proc6de qui consiste: (a) a faire r6agir un derive de benzaldehyde de
formule V avec l'acetone pour former un derive cetonique de formule VI et a
faire r6agir le derive cetonique de formule VI avec un ester d'acide
malonique 15 de formule VII, dans laquelle R est un alkyle en C1 A C6, pour
obtenir une 5-(phenyle substitue)-cyclohexane- 1,3-dione de formule IX;
(CH3)n                                 (CH3)nC 20 CHO          ~X
CH=CH-COCH 3 25 V                                  VI 30
a (CH)                     2 CH2(CO2R)2 35 40~~~~~~~~~~~~~~~ 40
VII                                   Ix (b) a acyler Ia 5-(phenyle
substitue)-cyclohexane-1,3-dione de formule IX avec un anhydride d'acide de
formule XIV ou un halogenure d'acide de formule XV pour obtenir une
2-acyl-5-(ph6nyle substitud)- cyclohexane-1,3-dione de formule XIII; 50
(R3CO ) 20                       R3COhal XIV                             XV
55                                                            OH (CH3 )n
0<C XIII 65 77    0 080 301                    c    L  M      S  * (c) A
faire reagir la 2-acyl-5-(phenyle substitue)-cyclohexane-1,3-dione de
formule XIII avec un derive alkoxyamine de formulo XVII pour obtenir un
compose de l'invention de formule ll (formule I dans laquelle Rt represente
H1; OH H2NOR2                     (CH3                               N-OR2 



-          ~~R I I et, A titre facultatif, 15    (d) a faire r6agir le
compose de l'invention de formulo ll avec un compose de formule XX dans
laquelle L est un groupe partant convenable pour obtenir un compose de
l'invention de formule I 20         R2L C 25 XX
I 30     11. Procede pour endommager gravement ou pour d6truire des plantes
non d6sirees, proced6 qui consiste A appliequer auxdites plantes ou au
milieu de croissance desdites plantes une quantite efficace d'un compos6
tel quo d6fini conform6ment b l'une quelcorique des revendications 1 3 9
inclus. 12. Procede pour inhiber s6lectivement la croissance de mauvaises
herbes monocotyl6dones dans des cultures dicotyledones, proced6 qui
consiste A appliquer A la culture ou a son milieu de croissance un 35
compos6 telique d6fini conform6ment A P'une quelconque des revendications 1
a 9 inclus en une quantit6 suffisante pour endommager gravement ou pour
detruire les mauvaises herbes, mais insuffisante pour endommager gravement
la culture. 13. Proced6 pour inhiber s6lectivement la croissance de
mauvaises herbes monocotylidones dans des cultures, procdd6 qui consiste a
appliquer A la culture ou A son milieu de croissance un compos6 tel quo 40
d6fini conformement a l'une quelconque des revendications 1 a 9 inclus en
une quantit6 suffisante pour endommager gravement ou pour d6truire les
mauvaises herbes, mais insuffisanto pour endommager notabelement ladite
culture. 14. Proced6 suivant rune quelconque des revendications 11 a 13
inclus, dans lequel le compose est applique A un taux compris dans
l'invervalle de 0,005 A 20 kg par hectare. 45     15. Proc6d6 de
preparation d'une 2-acyl-5-(ph6nyle substitue)-cyclohexane-1,3-dione de
formule XlIl: OH 50~~~~~~~~~~~~~ 60                   CH      )n/ Co
(CH3)n~~~~~ ~                                          ~~~~~ \NR3  XIII 56
qui consiste A acyler une 5-(ph6nyle subs -u6)-cyclohexane-1,3-dione de
formulo IX: ,OH 60 Ix 65 78    0 080 301 avec un anhydride d'acide de
formule (R3CO)20 ou un halogenure d'acide de formule R3COHal pour obtenir
un compose de formule XIII. 16. Proc6d6 de preparation d'une 5-(phenyle
substitue)-cyclohexane-1.3-dione de formule IX, 



5OH (CH 3) to Ix qui consiste A faire reagir un d6rive cetonique de formule
VI: (CH3)n 20           CH=CH-COCH3                             (VI) 20
avec un ester d'acide malonique de formule CH2(CO2R)2 dans laquelle R est
un groups alkyle en C, a CQ pour former, apres hydrolyse et decarboxylation
du produit, un compose de formule IX. 25 30 35 40 45 so 55 60 65 79    


